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THE CHICAGO EXHIBITION. 





Ir may safely be said that no great exhibition has 
been so nearly completed six months before the opening 
day as this is. In fact we have seen several—for 
instance, that of Vienna in 1878—in which the buildings 
even were not ready on the day of inauguration. 
Here all the principal departments are ready to receive 
exhibits, the heavy machinery is being put into position, 
and the boilers for the motive power are all on the 
ground, and nearly all erected and in working order. 

The Machinery Hall, as originally designed, was to 
have been 846ft. by 492ft. But an annexe of 550ft. by 
490ft. has been added, a separate house has been built 
for the Worthington pumps, and a long shed is being 
erected on the south front in continuation of the boiler 
house. The heaviest piece of machinery will be a 
Worthington pump, raising 15 million gallons in the 
twenty-four hours. The total weight of this will be 350 
tons. It is not yet erected, but one of 12} million 
gallons capacity is now in working order. Besides these 
two, the Worthington Company showsa pump of 10 million 
and one of 74 million gallons capacity; all destined 
chiefly for supplying water to the fountains, which will 
be one of the great features of the Exhibition, especially 
in the evenings, when it is intended, with the aid of 
electricity, to introduce some new features in the illumi- 
nation of water. 

It is estimated that to drive the engines in the main 
machinery building it will be necessary to evaporate 
450,000 lb. of water per hour. The feed-water will be at 
212 deg., and the working pressure 125 lb. The tenders 
for boilers are all at per 1000 lb. of water evaporated, and 
the chief makers represented are Messrs. Babcock and 
Wilcox; Messrs. Abernoth and Roth, of New York; 
Messrs. Campbell and Zell, of Baltimore; the Heine 
Safety Boiler Company, of St. Louis; and the Stirling 
Boiler Company, of New York. The boilers are all 
tubular, of the Root type, or improvements on it. Each 
contractor works to his own design, and builds his own 
foundation. The ground is hard sand, and no piles are 
considered requisite, though shifting sand has been found 
below. The fuel used at present is a very soft coal, the 
smoke from which is rapidly discolouring many of the 
white buildings. But as soon as the necessary arrange- 
ments are completed, oil will be the only fuel used in any 
of the Exhibition Company’s boilers. A line of 6in. 
piping is now nearly completed to bring petroleum from 
the oil fields of Indiana to the storage reservoirs at the 
south-east corner of the grounds. The length of this 
piping will be between seventy and eighty miles, and it 
is now nearly ready. The reservoirs will contain 
more than a day’s supply for the whole needs of the 
Exhibition, and from them it will be pumped up stand- 
pipes and through a 5in. main to the boilers. The com- 
pany hopes to commence using the oil next Febiuary. 

Two rows of iron trestle-work run up each of the three 
main galleries of the Machinery Hall, and to some extent 
interrupt the view. They are for three electric travellers, 
each 75ft. span, with a travel of 1250ft. The travellers 
will first be used for the erection of heavy machinery ; 
but afterwards they will be fitted with platforms and 
seats ; and convey passengers from one end of the building 
to the other; a doubtful benefit to all save those who 
want to “do” the Machinery Hall in the least possible 
time. 

The engines exhibited in the Machinery Hall will 
supply motive power not only for the exhibits in that 
building and its annexes, but for the rest of the Exhibi- 
tion. The electric light for illuminating buildings and 
grounds, will also be generated here. Exhibitors of 
engines will not be paid, but the requisite foundations 
for them are being built by the company. The largest 
engine in the main building will be a 2000-horse power 

uadruple expansion, by Messrs. E. P. Allis and Co., 

Ricig two Westinghouse 10,000 incandescent light 
dynamos. Other large engines will be exhibited by the 
Edison Company, Messrs. Fraser and Chalmers, the 
Atlas Engine Works, Messrs. McIntosh and Seymore, 
and the Westinghouse Company. 

In the agricultural and other sections the floor space 
is being measured out for allotment, and the most that is 
needed for any of the main buildings is a coat of paint. 
An army of workmen is still engaged, but night work 
has ceased. The men work eight hours, leaving off at 
four p.m.; the cold, no less than the darkness, rendering 
it inadvisable for them to continue later. As nearly 
every finished building has an unfinished one adjoining 
it, the visitor at first wonders the reason, and is told 
that the applications for space have been so numerous 
that a series of annexes have been required. Like the 
main edifices, these are made of wood, covered with 
“staff,” a mixture of plaster, cement, and hemp; this is 
standing the severe cold very well, and seems a great 
improvement over stucco for permanent structures. The 
only building not constructed of timber and staff is the 
Fine Art Gallery. As an extra precaution against fire, it 
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was decided that this should be built of masonry; and it | 
will be left in Jackson Park as a permanent memento of 
the Exhibition. 

The interest of engineers will not be confined to the 
Machinery Luilding and its annexes. Whether the | 
visitor turns to the gigantic Manufactures and Liberal | 
Aits, to the Mines and Mining, or to the Agricul. | 
tural Building, there will be machinery everywhere. Mr. 
Skiff, the chief of the Mining Department, has had 
application for 1800-horse power, to drive rock drills, 
jiggers, stamps, &c. Of smelting furnaces only models 
will be exhibited, but the electrical extraction of metals 
will be practically shown, and the collection of ores is 
expected to be very good. Mr. Skiff informs us that 
several new processes will be worked, amongst others 
some for the extraction of abestos and aluminium, and 
that a competent staff of assayers will be provided for 
the laboratory attached to his department. 

Besides the sidings already constructed for the service 
of the Exhibition, to bring in building material, exhibits, 
and supplies, there will be twenty-five exclusively for 
passenger traffic, connecting Jackson Park with the lines 
which enter Chicago from the South; but the railway 
station for these is still only framework. The model of 
the Rabida is also at present only a wooden skeleton. It 
is to measure 150ft. by 80ft., and is to be a full-sized 
reproduction of the greater part of the celebrated convent 
near Huelva, but at present it is impossible to trace any 
resemblance to the original. Three months’ time and a 
few tons of staff will make a great difference, and both 
convent and railway station are expected to be ready by 
March. The most backward are some of the buildings 
intended for separate exhibits; for instance, that of 
Krupp’s Gun Factory, which is only just being com- 
menced. A 120-ton gun, which will form part of Messrs. 
Krupp’s exhibit, has already left Essen for Chicago. The 
total weight of this gun, with carriage, &c., complete, 
will be 275 tons. 

The Pennsylvania Railway has recently decided to 
have a separate exhibit, and has commenced a building 
300ft. long by 100ft. wide. The New York Central and 
the Vanderbilt lines have naturally decided to follow 
suit; but as their buildings are not yet begun, they 
will have hard work to be ready in time. Another of 
the afterthoughts is the Choral Building. The contract 
for this was only let on November 24th, but Mr. Shank- 
land, the chief engineer, has no doubt that they will be 
able to use it on the opening day. 

The Agricultural Department should more preperly 
have been called ‘‘ The Exhibition of Food Products,” as 
it includes everything which human beings can cat or 
drink, and the appliances to make them. Brewing 
machinery, stills, sugar machinery, and meat preserva- 
tion will all be shown in this department, as well as the 
appliances which more strictly belong to agriculture. 
Traction engines and windmills also form part of the 
exhibits of the Agricultural Department, an old Dutch 
windmill of the seventeenth century being shown to con- 
trast with those of the most modern types. Attached to 
the Agricultural Department is a dairy, where the milk 
and butter-producing qualities of different herds will be 
tried. This building, 200ft. long by 100ft. wide, has been 
turned 90 deg., and moved some 30ft. forward, though 
not built on sills. The moving was necessary to make 
room for a building 575ft. by 150ft. destined for the 
exhibition of leather work, and just being commenced. 

We give on page 7 an illustration of the Transporta- 
tion and Electricity Buildings, taken from photographs fur- 
nished by Mr. Charles Dudley Arnold, the official photo- 
grapher, at the end of November, showing that they were 
practically completed at that period. 








ENGINEERING PROSPECTS IN THE AUSTRA- 
LASIAN COLONIES. 

Some very interesting official information has recently 
been issued as to the expenditure upon public works in 
the Australasian Colonies and its results. This has 
hitherto been more or less of a happy hunting ground 
for English engineers, and it is, moreover, one of the 
most promising fields for the engineering work of the 
future. A great part of Australia is desert and barren, 
and can only be made fertile by irrigation, which, when 
properly applied, ‘makes the wilderness to blossom as 
the rose.” The roads and bridges are as yet in a very 
crude and chaotic condition over large areas of Australia, 
so much so, indeed, that they soneniie nothing so much 
as the “snakes in Iceland,” which have long proverbially 
stood at zero. The railway system of the Australian 
Colonies is, like other public works there, only in its 
infancy, there being at the present time a total length 
of less than 12,500 miles for an area of over 3,100,000 
miles, and hence there are many proposals under considera. 
tion for the extension of the system. One of these projects 
aims at nothing less than a transcontinental line, which 
shall unite all the Colonies that can be connected by 





railway, and thereby facilitate interchange of traffic 


and communication between them. Dut the present 
time is not very favourable for such a development. ‘The 
Australasian Colonists are rich—probably richer than any 
people in the world, relatively to their numbers—but 
hithe:to they have not made their railways, nor constivcted 
and carried cut cther public works to any very large 
extent with their own capital. The Australians can 
do much better with their money than embark it in under- 
takings which, however useful and necessary, can only 
be made, under existing circumstances, to return an 
average of about 2 per cent. in the form of interest. 
Australia has consequently borrowed the greater part of 
the money expended on her public works, and principally, 
as is most natural, from the mother country. These 
borrowing transactions have been to the advantage cf 
both. ‘The Australians get their railways, and are 
thereby enabled to open up their country by guarantees 
of interest which are by no means onerous, while the 
mother country secures a rate of interest on the loans so 
raised, which is at any rate more satisfactory than that of 
Consols, and probably almost as safe; at the same time 
that a large market is created for the supply of railway 
matériel to the Colonies. The progress has, however, 
been slow, which is prebably mainly due to the slow 
growth of population, as shown below :— 


Population of the Australasian Colonies in 1881 and 1891 (1=1€C0). 


1881. 891. 

New South Wales... . Gal 1132 
WMOMUNEE 5 ses aes 862 1140 
South Australia... 280 320 
Western Australia 30 50 
Tasmania a 116 146 
New Zealand ... 490 627 
Queens!and 213 394 
Total .-. 2742 3809 


With such a limited population, it can hardly be 
expected that the demand for articles of British manu- 
facture in the Australasian Colonies has much scope for 
development. Nor can such a population be expected to 
take upon themselves unlimited liability in the form of 
guarantees of interest on public works. Indeed, it is 
probable that even if they did accept such liability, the 
countries that furnish the sinews of war would spoil 
their game at a certain point—that is to say, when the 
responsibility assumed was as large as the Colonies could 
safely be trusted to carry. Whether that point has yet 
been reached is a moot question which has been dis- 
cussed a good deal during recent years. The following 
table shows that the sums borrowed for public walks 
since 1880 have been very considerable :— 

Total Amount of Expenditure from Leans on Public Works in the 
principal Australasian Cotenies, 1880 to 1891 (1=1C00.) 





Year. a te Victoria. = Queensland. Tasmania. on Re 
£ £ £ £ E £ 
1880 ... 1668 1435 1362 1063 _ 1521 
1881 ... 2307 865 1424 991 _ 898 
1882 ... 2832 933 1017 882 102 689 
1883 ... 3265 2717 1108 1204 172 1067 
1884 ... 3674 1556 1214 1665 370 1371 
1885 ... 3896 1168 1136 1565 460 1057 
1886 ... 3766 1763 1451 1923 473 1379 
1887 ... 1965 ... 2046 1238 1943 377 1415 
1888 ... 1991... 2373 ... 1071 1735 412 660 
1889 ... 1464 3756 ... 1259 1641 ... 367 465 
1890 ... 2141 4188 892 1549 ... 1628 301 
1891 ... 4750 3427 488 1555 561 346 
Total 33,719 26,027 13,660 17,656 4922 11,169 


This statement would appear to show that in most of 
the six Colonies enumerated the process of borrowing has 
suffered a temporary arrest. New South Wales, it is true, 
had expended in 1891 a larger amount than in any previous 
year, but the greater part of the sum so expended had 
been borrowed some time previously. Every one of the 
other Colonies has been reducing its expenditure, and 
mainly because of the difficulty of financing further 
loans on satisfactory terms. The effect of this contrac- 
tion of public works in the Colonies has been unfortunate 
for the mother country. Australia not only provides 
work for English engineers on the spot in building rail- 
ways, roads, and bridges, but it supplies a very consider- 
able quantity of work for mechanical engineers and 
manufacturers at home. Of late the demands in both 
directions have been much curtailed, and it appears as if 
they were likely to be more so. Iron and steel manufac- 
turers in Great Britain have complained during the 
past year that the colonial trade had greatly fallen off, 
and that, too, in spite of the fact that prices were con- 
siderably lower than they had been for years. The 
most probable explanation of the fact is that some 
of the Australian Colonies have themselves been 
passing through a modified crisis. Work has been 


much scarcer than usual, and many capable men have 
been without employment. The labour movement has 
been giving trouble, and weak or unscrupulous financing 
has brought a number of reputable houses to grief. Much 
of this has been attributed, rightly or wrongly, to the 
prodigal expenditure of the Colonies on railways and 
For a number of years past, Australia 


otherwise. 
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THE CHICAGO EXHIBITION—MANUFACTURES BUILDING 
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has been spending an average of between £11,000,000 
and £12,000,000 a year of borrowed money on public 
works. In other words, the annual expenditure 
for this purpose has been at the rate of over 
£3 per head of the total population. Hence the 
public debt of the Australasian Colonies stands to-day 
at close on 200 millions, or approximately about £50 per 
head of the population, as compared with only £17 per 
head of the population in the case of the debt of the 
mother country. The public domain of the Australasian 
Colonies is, of course, much more than equal to meeting 
this liability, and especially so when it is considered that 
this debt includes that incurred on the railway system 
of the Colonies, which stands for rather more than one- 
half of the whole; but capital is extremely sensitive, and 
if it were to take serious alarm, and forced sales were to 
follow, the results might be disastrous both to the Colonies 
and to ourselves. 

If, however, the outlook for engineers and engineering 
projects in Australia is not at the present time particu- 
larly bright, it is impossible to doubt that it will improve 
by-and-bye. The continent is in great need of additional 
railways; and it is only the uncertainty as to how far 
new lines can create traffic, and be made to pay, that 
causes the present comparative stagnation of railway 
enterprise. The limited extent to which Australia is 
already supplied with railways may be gathered from the 
following statement, recently compiled in the Census- 
office of the United States :— 








Mileage of Railways open in the Australasian Colonies in 1890. 
— ee a - e 
2 4 Be 2 fe 
= z eof. = os 
em 25 £35 8. £2 
o2 =5 = 
Colonies. = FS S 2¢ sz <4 
mE e& 585 83 8 
5 3* yo Fy BS 
— = = s ~ 
Z 82 ¥ Ss 
Australasia .. .. 11,137 .. 8,074,836 .. 0°36 .. 8,828,000 .. 20°09 
New Zealand .. .. 1,905 104,220 .. 183 . 662,000 .. 28°78 
Victoria .. .. .. 2,288 87,854 .. 2°60 1,118,000 .. 20°47 
New South Wales .. 2,252 309,07 . O73 1,122,000 .. 20°07 
South Australia .. 1,757 903,163 0°19 324,000 .. 54°23 
Queensland .. .. 2,063 668,050 031 7,000 .. 50°69 
Tasmania... .. .. 375 26,364 1°42 151,000 .. 24°83 
Western Australia. . 497 975,615 0°05 44,000 ..112°95 


The above figures are not quite up to date, but they 
are near enough for all practical purposes, and they 
show that a country, or rather a continent, with about 
twenty-five times the area of the United Kingdom has as 
yet only about one-half the mileage of railways in opera- 
tion. This being so, the future of Australian railways is 
bound to be progressive, although the present lull may be 
continued and repeated. 








THE MANUFACTURES BUILDING AT THE 
CHICAGO EXHIBITION. 
By E. E. Russet TRATMAN. 
Introductory.—The main buildings of the World’s Colum- 
bian Exposition at Chicago for 1893 are of great size and of 


excellent architectural design. The structural designs— 
worked out under Mr. D. H. Burnham, Director of Works, 
and Mr. E. C. Shankland, Chief Engineer—include some 
very bold treatment in iron framing, in the way of roof 
trusses, arched trusses, domes, &c. Some of these designs 
are of exceptional interest, and among these may be men- 
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almost exclusively used for supporting or strain bear- 
ing construction. In other buildings combination trusses 
and tubular framing are largely used, and in all 
cases the surrounding exterior framework, walls, parti- 
tions, &c., are of wood, covered with the cement plaster 
technically called ‘ staff,” which not only forms the exterior 
covering, but is used for the mouldings, columns, decorative 
work, statuary, &c. This material is both effective and 
economical, and has proved entirely satisfactory. The build- 
ings, of course, are all temporary, and must be entirely 
removed, and the park restored to its original condition 
within a year from the close of the Exposition, or by the 
autumn of 1894. The iron and steel trusses, however, may 
perhaps be removed whole or in sections, and sold for use 
elsewhere, and the Machinery Building has been designed 
with a view to its sale to form three railway train sheds. 
Whether any use can be found for the great arch trusses of 

the Manufactures Building remains to be seen. 
The building was originally intended to accommo- 
e 





date the departments of Manufactures and of 
Liberal Arts, but in consequence of the great 
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tioned the cantilever roof trusses of the Mines and Mining 
Building— illustrated in Tue ENGINEER, July 1st, 1892—the 
Machinery Building, with its three parallel rows of three- 
hinged arches, 130ft. span and 93ft. 6in. high from the floor 
to under side of arch; and the great Manufactures Building, 
1687ft. long and 787ft. wide, with an interior court 1276ft. 
long and 380ft. wide, spanned by three-hinged arched trusses 
368ft. span, centre to centre of shoe pin, and 210ft. high 
in the middle, forming the largest roof ever built. In 
these, and some of the other main buildings, iron is 


area of the Exposition site is about 660 acres, 

of which 150 acres will be covered by the 
| main buildings, exclusive of the several buildings for the 
individual States, foreign countries, &c. The areas, &c., 
| of the buildings have already been published in THe Ena1- 
| NEER. All the large buildings involve structural design and 
| details of engineering interest, of which some have already 
| been described, and others may be described later. It is, 
| however, desirable to select one building and describe it in 
detail, as typical of the character of the work, and for this 
purpose the Manufactures Building has been selected. This 
is the largest building in the world, and has the largest 
trusses ever constructed, so that it is a notable work in 
itself, as well as an example of the Exposition buildings. 


Architecture.—The architect of this enormous building was 
Mr. George B. Post, and the design is in the Corinthian 
style, with main fronts of very simple treatment, but, imposing 
from their long series of bold arches and massive columns, 
broken only by the four corner pavilions, and by the main 
entrance at the middle of each side. The main cornice line 
is about 65ft. above the ground level, conforming to a limit 
set by the Exposition authorities in order to secure a certain 
harmony of effect, and prevent the incongruous appearance 
of buildings of all heights and sizes massed together, an 
appearance which is a disfiguring feature of many fine streets 
in large American cities. Each of the four main entrances 
consists of a central archway 40ft. wide and 80ft. high, with 
a smaller archway on each side, and each of the entrance 
pavilions has an attic story decorated with sculptured—or 
rather moulded—eagles of heroic size. There are also arched 
entrances in the corner pavilions, and ample entrances dis- 
tributed along the sides. The lower part of the enclosing 
wall will be set back 25ft. from the columns up to the level 
of the gallery floor, forming a loggia or arcade 25ft. wide and 
25ft. high. The lower part of the arches of the facade will 





therefore be open, while the upper part will be filled in with 
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glass. The building is rectangular in plan, 1687ft. —_ 
and 787ft. wide, the greater length being north an 
south, and parallel with the lake front of Lake Michigan, 
published in a previous number of THe Enorinzer. The 
upon which the building faces, as shown in the large map 
area covered is about acres, and there will be a total 
floor area of 40 acres, including galleries. The area of roof, 
measured on the flat, is 82 acres. It was originally in- 
tended to have the building in the form of a hollow rectangle, 
with an open court 1275ft. long by 375ft. wide in the 
middle, and a central dome 370ft. in diameter rising from 
this court. Owing to the unexpectedly great demand for 
space, however, it was decided to abandon the central dome, 
and to cover in the main court. This change increased the 
total cost from the original estimate of 1,000,000 dols. to 
1,500,000 dols., and still the space has proved inadequate, 
and some classes of exhibits have had to be arranged for 
elsewhere. This change in design also affects the exterior 
appearance, the great curve of the roof rising above the 
main fronts. The effect, however, is very imposing. 


The extericr building, which surrounds the main court | 
on every side, is 210ft. wide, consisting of a nave 107ft. 9in. 


wide and 97ft. clear height, with an aisle on each side. The 
aisle along the exterior of the building (but inside the arcade 
or loggia) is 25ft. wide (the side span of the roof being 50ft. 
wide and covering the arcade), and the one next the main 
court is 52ft. 3in. wide. Both aisles have a gallery floor 25ft. 
above the main floor and the full width of the aisle. The 
galleries are approached from the main floor by thirty grand 
stairways 12ft. wide. The general structural design of the 
main building is clearly shown in the cross section, Fig. 1, 
on which is also shown by Fig. 2 the outline of the 
Machinery Hall at the Paris Exposition of 1889. This 
French roof consisted of hinged trusses 364ft. span, 
and it deservedly attracted great interest among engineers 
owing to the boldness and novelty of its design at that time, 
while its designers, M. Dutert and M. Alphand, were awarded 
a Grand Prize. 

Foundations and floor.—The floor of the Manufactures 
Building is about 12ft. above the normal water level of Lake 
Michigan and of the lagoons within the Exposition. The 
original ground level was 5ft. to 6ft. above water level. The 
material underlying the building consists of about 5ft. of 
sand and black soil, 12ft. of quicksand, 8ft. to 12ft. of blue 
clay—in some cases 7ft. to 10ft. of soft clay—with a firm 
bottom of hard pan below, or 25ft. to 33ft. below the original 
surface. Deep mud holes occurred in places, and the hard- 
pan was in places 45ft. below the surface. In soft places 
piles were driven, but where the formation was more favour- 
able the foundations were made of timber platforms, the 
bearing surface being so proportioned as to limit the 
maximum pressure on the material to one or one and a- 
quarter tons per square foot. This type of foundation has 
been used under most of the buildings. Three arrangements 
of foundation are used, in all of which the posts rest upon 
framed cross-timbers, drift-bolted together, and having a 
bottom platform of planks, 12in. wide and 3in. thick. The 
pressure of the posts upon the framed cross-timbers is limited 
to 400 Ib. per square inch. The construction of the founda- 
tions to be of very substantial design, with ample bracing and 
framing, and well spiked and bolted together. The floor of 
the building is of 2in. plank, secured to joists, 2in. by 12in., 
spaced 2ft. apart, and supported by double bridging. 

Gallery post foundations.—The normal floor load is es- 
timated at 100 1b. per square foot, and for this the floor 
and foundations have been designed. Floor space allotted 
for exceptionally heavy exhibits will be strengthened beyond 
this normal design. 

Exterior timber construction.—The exterior walls of the 
building are of timber framework. The vertical posts are 
6in. by 6in., with cross bracing of planks 2in. by 6in. At 
18ft. 9in. above the floor line is a continuous horizontal line 
of two 2in. by 6in. plates, with horizontal bracing lin. by 
10in. At 33ft. 3in. is another continuous plate, 6in. by 
6in., with horizontal bracing of lin. by 10in. planks on 
top and bottom. At higher levels are other continuous 
plates, according to the height of the structure, the 
pavilions having a 6in. by 6in. plate 81ft. 6in. above the 
floor, and two others, each composed of two 2in. by 6in. 
timbers, at heights of 99ft. 10in. and 122ft. above the 
floor, all having horizontal bracing lin. by 10in. The 
6in. by 6in. ports have 2in. by Gin. studs and cross braces, 
and the spaces between them in the upper part of the pavilions 
are divided into panels by horizontal and diagonal pieces, 2in. 
by 8in. The system of framing is very stiff and substantial, and 
over it all is a diagonal sheathing of lin. by 10in. planking, 
to which is attached the ‘‘staff’’ covering. The columns are 
built up of four 6in. by 6in. posts, with 2in. by 8in. horizontal 
ties, and 2in. by Gin. diagonal bracing between them, forming 
a hollow square on plan, and this has lin. by 10in. sheathing. 
Blocking pieces or furring 2in. thick, and with the outer face 
cut to radius, are attached to the framed column at intervals 
of 2ft. 3}in. above one another, and to these are nailed 
vertical strips lin. thick by 3in. wide, and 4in. or 6in. apart, 
which form the outline of the column, and to which is 
attached the fluted covering of ‘‘ staff” in sections. These 
sections are attached by screws and nails, and when finally 
painted the joints are imperceptible. The bases, capitals, 
mouldings, &c., are also of staff, attached to blocking. 
The height of the shaft is 54ft. 10in., and the height 
of column from top of pedestal to top of capital is 65ft. 

Timber.—The specifications for timber to be used in con- 
struction provide that the timber shall be strictly first-class 
white pine or southern yellow pine. No sap angles are 
allowed in sizes under 12in., but in sizes above 12in. small 
sap angles not more than lin. are permitted. All timber to 
be sound in every respect, free from large or unsound knots, 
wind shakes, rot, or any other defect impairing its strength. 
Timber for rafters, braces, purlins, jack-rafters, and ventilators 
must be planed on all sides. Roof sheathing to be planed on 
one side. The timber is inspected at the building site or at 
mills in Chicago. In the design of the timber foundations, 
the pressure of posts upon the blocking—end fibre resting 
on transverse fibre—was limited to 4001b. per square inch, 
and the fibre strain or tension in caps and joists to 1200]b. 
per square inch. Before arriving at these figures very 
careful tests and experiments were made by Mr. Gottlieb, 
one of the engineers of the construction department, 
but who resigned soon after work had been commenced. 
Crushing tests with end grain pieces lin. square, resting 
on pieces laid with fibre transverse, showed that a 
pressure of 6001b. per square inch gave an indentation of 
only x}, of an inch, and 1150 Ib. only 18,5 of an inch 
indentation. Tests of a Qin. by 12in. joist, 14ft. long, 
showed that with a load sufficient to produce a fibre 
strain of 1500lb. per square inch, the deflection was only 
0-63in. for green timber, and 0:45in. for seasoned timber. 








The timber tested was pine, selected from stock on hand | 
without particular care, so as to obtain average results. The | 
strains used in designing are therefore well within the limits 
of safety. The joists are generally 11ft. 6in. to 12ft. 6in. long, 
in a few cases exceeding 14ft. 

“ Staff” covering and decoration.—The plaster material 
which has enabled the carrying out at a reasonable cost of 
such artistic and elaborate decorative work as forms part 
of the main building, is a cement mortar made of native 
American cement of various brands and mixed with jute 
fibre, which gives it the necessary strength. The material 
is of very light weight and takes colour easily, besides which 
it is not affected by the weather and is practically fireproof. 
The exterior and interior walls of the building, and the 
framework of columns, cornices, &c., have lathing nailed 
on, and upon this is laid a rough coating of plaster or 
staff, which forms the backing of the decorative work of 
staff, which is in sections and panels, attached by screws 
to the timber framework. For decorative work, such as 
statuary, panels, bas-reliefs, mouldings, balusters, &c., a full 
size model of the figure or design is made in Chicago clay, 
all the details being carefully worked out. This is then 
placed in a frame and a glycerine compound poured over 
it, forming an elastic mould in which the staff castings 
are made, and by reason of the elastic character of the 
mould deep undercutting can be introduced and a sharp 
outline is given to the casts. When the mould is 
cool and dry it is removed from the clay model. In 
making a cast the interior of the mould is first coated with a 
mixture of plaster of Paris and chopped jute fibre to the 
thickness of lin., forming a smooth, even, and white exterior 
surface to the cast, and behind this is added the cement 
plaster and jute to the desired thickness, the cast of balusters, 
&c., being hollow, although panels are made a solid thick- 
ness. The casts are made of all sizes from small panels, 
centre pieces, trophies, &c., to figures of heroic size and large 
bas-relief groups for pediments and spandrils. The material 
is easily handled and very tough and strong, and lends itself 
readily to the most elaborate and delicate designs. While 
very cheap, its effect is equal to that of carving and sculp- 
ture, and is entirely free from any cheapness or paltriness of 
appearance. A light coat or wash of cement effectually 
closes the joints, and exterior work is given a coat of water- 
proof paint, so that the material will easily stand twelve 
months’ service. The cheapness and rapidity with which 
this work can be done, and the excellent results obtained, will 
add very largely to the architectural and artistic effect of the 











the top of the vertical part of the back of the arch truss, 97ft. 
above the floor. The inner chord, or “boom,” of the arch 
curves from the ground to the crown. The main arches A 
are 14ft. wide at the floor, 38ft. wide at a height of 97ft., 
where the roof commences, and 8ft. deep at the crown. The 
height from the floor to the top of the clearstory, or height 
over all, is 228ft. 24in. There is ample horizontal and lateral 
bracing of round rods, as shown. The whole structure is 
built up of market sizes of angles, &c., angle irons of varying 
weights entering very largely into the construction. The 
roof was designed by Mr. D. H. Burnham, Director of Works, 
and Mr. E. C. Shankland, Chief Engineer of the Exposition, 
and the contract for the work was let to the Edge Moor 
Bridge Works. 

Main arches ‘‘A.”—The construction or composition of these 
arches is very clearly indicated by Figs. 1, 2,3,4,5,and 7. The 
chords, or ‘‘ booms,” consist of two side or web plates 24in. deep 
and gin. thick, with four top and four bottom angle irons 4in. by 
8in. and of varying weight. At the upper part of the arch, 
the two webs of each chord are connected by top and bottom 
triangular lacing of 2}in. by 2in. angle irons, while the 
lower part of the arch has single or double lacing, and the 
inner face of the lower chord has a plate 36in. wide and in. 
to Zin. thick. The lower part of the arch, to a height of 
97ft., has three lower panels 18ft. 1lin. high, and the two upper 
panels 20ft. 2in. high, with angle iron ties and diagonals. 
The bottom panel terminates in the shoe bearing—Fig. 4. 


| The upper part of the arch is divided by vertical panel or web 


members 19ft. apart. At panel point (11)—Fig. 7—is a 10in. pin 
bearing provided for convenience in erecting the upper part 
of the truss, as described later, but this joint is rivetted up 
and made a rigid connection when the truss is in place. The 
web members are mainly built up of angle iron, with or 
without lacing, according to the strain. The shoe pins are 
8in. diameter and 36in. long. The castings forming the 
lower part of the shoe bearing are connected by two loop- 
ended rods 2in. square, which pass under the floor, the loops 
fitting on _ pins in the shoe castings. The two middle 
trusses A! have 2}in. rods. The pin at the crown of the 
arch is 5in. diameter. The clearstory roof is carried by 
trusses resting on the arches and by intermediate trusses. It is 
20ft. Sin. high above the centre pin of the arches and 152ft. 
wide. The two middle arches A!, making eighteen main 
arches in all, are practically identical with arches A. 

End arches ‘“‘ B.”,—These arches are of very similar con- 
struction to the main arches “‘ A;” but the top is flat for a 
width of 76ft., to conform to the curve of the end gable of 
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buildings, and of the Exposition generally. Without it such 
elaboration of detail as has been carried out could not pos- 
sibly have been effected, as neither time nor money could 
have been available for sculpture or modelling. For statuary, 
a frame of lathing and gas pipe is built, following the centre 
lines of the figure, and the staff then plastered on and 
modelled into form. 

Structural design.—The most interesting and important 
feature of this great building from an engineering point of view 
is its structural design. The main court—Fig. 6—is 1282ft. | 
long, out to out of trusses; and 382ft. wide, out to out of | 
trusses. This court is entirely free from columns, the roof 
being carried by enormous arched trusses of the three-hinged 
type, 368ft. span, centre to centre of shoe pins, which are at 
the floor level, and 206ft. high from the floor to crown pin of 
arch. The main arches are sixteen in number, the additional 
pair Al, in the middle, spaced 73ft. Gin. apart, centre to 
centre ; and the others generally 50ft. apart. From the crown 
of each of the two end arches B, two diagonal arches D, 
extend to the corners of the court. These are crossed by an 
arch C, the top of which is flat, carrying the gable end of the 
roof. Small arches, F, E, and E!, support the diagonal arches 
D at the corner of the building. Trussed purlins are carried 
by the main arches, and themselves carry trussed rafters 
which conform tothe contour of the roof. A clearstory or 
ventilator roof is carried along the crest of the main roof. 
This great court is surrounded on all sides by an iron structure 
183ft. Gin. wide. This has a nave 107ft. 9in. wide, 97ft. high 
to the lower chord of the roof trusses, and 115ft. high to the 
ridge. Between the nave and the main court is an aisle 
46ft. 3in. wide, and 56ft. 6in. high, with a gallery floor 20ft. 
above the ground, and on the outer side of the nave is 
an aisle 24ft. wide, and an arcade 25ft. wide, the latter 
formed by the open arches of the facade. A gallery 49ft. 
wide is over the aisle and arcade. The nave and aisles 
have steel columns and combination (steel and wood) roof 
trusses. 

To return to the main court, the arches are connected by 
longitudinal girders. The trussed purlins between the arches 
are 50ft. apart, and the trussed rafters (parallel with the 
arches) 12ft. Gin. apart. Wooden jack rafters, 4in. by 8in., 
are laid lengthwise of the roof and attached to the trussed 
rafters. They are 4ft. apart on the upper part and 8ft. apart 
on the lower part of ‘he roof, and to these are spiked the 
planks, lin. by 6in., which form the roof sheathing. The 
exterior roofing is of corrugated iron, and about 50 per cent. 
of the roof area is skylight, with interior curtains to shut 
out the glare of the sun. The clearstory or lantern roof is 
152ft. wide and 21ft. high above the main roof. Louvre 
openings in the side-of the clearstory provide for ventilation. 

e radius of the side curves of the roof is 190ft., struck 
from a point 20ft. above the floor, the curve beginning at 


the roof. The centre pin at the crown 
196ft. 10in. above the floor, instead of 206ft. 

Gable arches ‘‘C.’""—These arches are also of the same 
general design and construction as the main arches ‘“A;” 
but the top is flat for a width of 172ft. 6in., this arch support- 


is therefore only 
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ing the greater part of the end gable of the roof. The panels 
in the horizontal part are 16ft. 6in. and 18ft. 43in. long. The 
shoes are connected by four rods 1}%in. square. The pin at 
the crown is 181ft. Tin. above the floor. 

Diagonal truss ‘‘D.”"—The truss proper extends only 
from the corner of the building to arch “C,” a diagonal 
strut “C B” extending thence to the intersection with arch 
“B,” and another diagonal strut, “BA” to the crown of 
the first main arch “A.” The diagonal truss is some- 
what heavier than the main arch trusses, but the chords— 





upper and lower—have web lacing of 2}in. by gin. instead of 
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web plates, as in the other arches. The width at the bottom 
is 19ft. instead of 14ft., and the width at top of vertical portion 
of upper chord is 54ft. instead of 38ft. Sliding joints for 
erection are provided at panel points 7 and 9. The diagonal 
struts “C B” and “ B A” are continuations of arch “ D.” 

Corner Trusses “E,” “ E',” and “ F.”—These trusses 
call for little special mention. They are all of the same 
general type, and—like truss ‘“‘D”—have web lacing in- 
stead of web plates in the chords. The strut “CB” isa 
continuation of arch E! from its intersection with arch “C,” 
to a junction with diagonal strut “‘C B” and arch “ B.” 

Composition of arches.—The general composition or make- 
up of the main arches is clearly shown on the draw- 
ings, but in order to give the various parts in detail in print, 
the following list of material is given. The main arches 
“4” have been chosen, as the others are but variations of 
these, and closely resemble them, except that trusses “ D,” 
“E,” “E},” and “ F,” have web lacing instead of web plates 
in the chords, as already noted. 

Upper Chord or Boom. 





Letters on plan. Composition. 

0—2 Two web plates fin. thick ; four top and four bottom 
angles 3in. by 3in., 4°91b. per foot, with latticing. 

Two web plates 24in. by ;,in.; two inner and two outer 
angles 8in. by 3in., 4-9 lb. per foot, with inner and 
outer double latticing of 4in. by gin. bars. 

Two web plates 24in. by ,4in.; two inner and two 
outer angles 3in. by 3in., 4°91b. per foot, with inner 
and outer lacing of angles 2hin. by 2in. ; 3°5 Ib. per 
foot. 

10—12 and 12—14 Two web plates 24in. by gin.; two top and two bottom 
angles 3in. by 3in., 5°31b.; top and bottom lacing 
of angles 2}in. by 2in., 3°5 Ib. 

14—16 and 16—18 Two web plates 24in. by gin.; four top and four bottom 
angles 4in. by 3in., 8°51b.; top and bottom lacing 
of angles 24in. by 2in., 3°5 Ib. 

Two web plates 24in. by fin.; two top and two bottom 
angles (outside) 4in. by 3in., 9lb.; two top and two 
bottom angles (inside) 3in. by 3in., 6lb.; top and 
bottom lacing of angles 2}in. by 2in., 3°5 Ib. 

Two web plates 24in. by gin.; two top and two bottom 
angles 4in. by 3in., 91b.; top and bottom lacing of 
angles 2}in. by 2in., 3°5 Ib. 

Two web plates 24in. by jin.; two top and two bottom 
angles 3in. by 3in., 6lb.; top and bottom lacing of 
angles 2}in. by 2in., 3°5 Ib. 

Two plates 24in. by gin.; two top angles 3in. by 3in., 
6lb.; two bottom angles 3in. by 3in., 4°91b.; bottom 
lacing of angles 2}in. by 2in., 3°5 Ib 


2—4 and 4—6 


6—S8 and s—10 


18—20 


20—22 
22—24, 24—26, 
and 26—28 


28—30 





Bottom Chord ov Boom. 

0-1 Two gin. web plates ; four top and four bottom angles 

3in. by 3in., 4°9 Ib. 

1-3 Two web plates 24in. by gin.; four top angles 4in. by 
3in., 10°5 Ib., with top lacing of angles 2}in. by 2in.; 
3°51b.; four bottom angles 4in. by 3in., 7*11b., with 
one bottom plate 36in. by fin. 

Same as 1—3, except that top angles weigh 11°5 lb. per 

foot, and bottom plate is jin. thick. 

7-9 Same as 1—3 to 5—7, except that top angles weigh 8 Ib. 

per foot, bottom angles 91b.; and bottom plate is 
Zin. 


3—5 and 5—7 








9—11 Same as 1—3 to 7—9, except that top angles weigh 10 Ib. 
per foot, bottom angles 121b., and bottom plate is 
gin. thick. 

11—13 Two web plates 24in. by fin.; four top angles and four 
bottom angles din. by 3in.; 13 Ib. per foot ; top and 
bottom lacing of angles 2}in. by 2in., 3°5 Ib. 

138—15 Same as 11—13, except that top and bottom angles 
weigh 11 Ib. per foot. 

15—17 Same as 11—13 to 13—15, except that top and bottom 
angles weigh 101b. per foot. 

17—19 Same as 11—13 to 15—17, except that top and bottom 
angles, all 4in. by 3in., weigh 7 Ib. per foot. 

19—21 Two web plates 24in. by gin.; two top and four bottom 
angles, 4in. by 3in., 7 lb., with lacing of angles 2}in. 
by 2in., 3°5Ib. 

21—23 Two web plates 24in. by Zin.; two top and two bottom 
angles, 3in. by 3in., 6Ib., with lacing of angles 2}in. 
by 2in., 3°5 Ib. 

23—30 Two #in. web plates; two 8in. by 3in. top angles, 
4°9 Ib., with top lacing of angles 2}in. by 2in., 
3°5 Ib. 

Web Members. 

1—2 Two web plates, Zin. thick ; two top angles 3in. by 3in., 
6°2 Ib. per foot. 

js Four angles 4in. by 3in., 11°51b. per foot ; single lacing 
of bars 24in. by din. 

3—4 and 3—6 Four angles din. by 3in., 7*1 Ib. per foot ; no lacing. 
5—6 Four angles 3}in. by 2}in., 4°9lb. per foot ; no lacing. 
5—8 ee 4in. by 3in., 7*1 Ib. per foot ; lacing 2hin. 

y #in. 
7—8 Four angles 4in. by 3in., 7-1 Ib. per foot ; no lacing. 

7—10 sia? angles 4in. by 3in., 8 Ib. per foot; lacing 24in. 

y gin. 

9—10 Four angles 3in. by 2hin., 7°5 Ib. per foot; two side 
plates 10in. deep, ,4in. thick ; top and bottom lat- 
ticing of angles 2}in. by 2in., 3°5 Pp. 

9—12 | Two angles 4in. by 4in., 9°5Ib. per foot; no latticing. 

9—14 Four angles 5in. by 3in., 11°4 Z: web plate 27in. wide 
and jin. thick ; single lacing 24in. by din. 

11—14 Four angles 5in. by 3in., 9°5 Ib.; lacing 24in. by Zin. 
1l—16 Four angles 34in. by 24in., 6°91b.; no lacing. 

13—16 Four angles 3}in. by 2}in., 4°9 lb.; no lacing. 

13—18 Four angles 4in. by 3in., 7°2lb.; lacing 2}in. by fin. 
15—18 | Two angles 6in. by 4in., 12 Ib.; no lacing. 

15—20 Four angles 4in. by 3in., 7-21b.; no lacing. 

17—20 Two angles 3in. by 3in., 7°8 Ib.; no lacing. 


17—22 Four angles 4in. by 3in., 7 Ib.; lacing 2}in. by Zin. 


19—22 | Four angles 3}in. by 2}in., 5°51b.; no lacing. 

19—24 | Four angles 34in. by 2$in., 61b.; no lacing. 

21—24 | Four angles 4in. by 3in., 91b.; no lacing. 

21—26 Four angles 3}in. by 2}in.; 61b.; lacing 2}in. by #in. 
23—26 Four angles 4in. by 3in.; 8 Ib.; lacing 2}in. by gin. 
23—28 | Four angles 34in. by 24in.; 4-91b.; no lacing. 





Girders and trussed purlins.—As already explained, the 
arches have the back or outer chord vertical for a height of 
97ft. Three rows of longitudinal trussed girders connect the 
arches up to this height, the tops of these girders being 
18ft. 1lin., 56ft. 8in., and 97ft. above the floor. The girders 
are in pairs, connecting the inner and outer chords of the 
arches. They have parallel chords, the lower chords curving 
down to the arches. The chords are built up of angles and 
latticing, and the truss or web members are principally 
angle irons. The lower girders carry the gallery floor, 
and are provided with horizontal diagonal bracing. Be- 
tween the middle and upper girders is a longitudinal 
horizontal strut, and the bays or panels formed by the arches 
and these girders have a vertical diagonal bracing of steel 
rods 1,in. diameter, upset, arranged in pairs, and set up 
with turnbuckles. It will also be seen that upon the horizontal 
strut above mentioned rest three vertical members in each 
bay, being in continuation of the trussed rafters of the roof. 
In the curve of the roof are ten rows of trussed purlins, five 
in each side of the arch. They are divided into four panels, 
a, 0 in the centre bay, 73ft. 6in., which has six panels. 
The bottom row of purlins has an “ angle and lattice” lower 
chord, but the top chord and truss or web members of this 
row, as well as the chords and members of the upper rows, 
are of angle irons of varying sizes and weights. Alternate 
bays have diagonal bracing of upset rods, 1gin. diameter, set 
up with turn-buckles. 

Trussed rafters.—These are spaced about 12ft. Gin. apart 





longitudinally, there being one over each arch, and three 
between each pair of angles, except that between the two 
middle arches there are five rafters. On the lower part of 
the roof they are inclined, and on the upper part have a 
curve of about 190ft. radius. The rafters over the arches 
are 2ft. deep, and built up as follows :—Two top angles, 34in. 
by 3in., 6°6 lb. per foot; two bottom angles, 3in. by 3in., 
4-9 lb. per foot; two vertical angles, 24in. by 3$in., 4:1 Ib. per 
foot; lattice bars, 24in. by gin. The rafters between the 
arches are 3ft. deep, and built up as follows:—Two top 
angles, 3in. by 24in., 4-5 lb. per foot; two bottom angles, 
2sin. by 2zin., 4:1 lb. per foot; two vertical angles, 24in. by 
2sin., 4°1 Ib. per foot ; lattice bars, 2hin. by gin. 

Erecting traveller—The contract with the Edge Moor 
Bridge Works included erection, and this involved much 
interesting work in a structure of such magnitude. The work 
was carried on from an enormous traveller inside the build- 
ing, as shown on page 10. Piles were driven, and special sup- 
ports laid to carry the eight lines of rail upon which the tra- 
veller moved, being carried by twenty-eight wheels. The 
traveller was of heavy Oregon pine timbers, vertical posts 12in. 
by 12in., and horizontal members 2in. by 12in., 4in. by 8in., 
and 3in. by 10in., with diagonal bracing of round iron rods, 
The weight of the traveller was about 700,0001b., and 
190,000ft. of timber and 75,000 lb. of iron was used in its 
construction. It consisted of two outer towers and a middle 
tower, supporting a working platform at a height of 134ft., 
from the middle of which platform rose a tower 88ft. 6in. 
high. The total width of the traveller across the building 
was 262ft., and its total height 222ft. Gin. The two side or 
outer towers were 48ft. wide and 50ft. lengthwise of the 
building, with vertical posts, and having six wheels running 
on two rails. The middle tower was 74ft. wide, 80ft. long at 
the bottom and 50ft. at top, with battering end posts, and 
having sixteen wheels on four rails. On the bottom platform 
were three six-drum hoisting engines of 24-horse power each, 
which were used for raising material and for moving the 
traveller. The working platform—134ft. above the ground— 
had joists 4in. by 16in., with 2in. plank flooring. From the 
middle of this platform rose a tower 24ft. wide, 40ft. long, 
and 88ft. 6in. high, and on the platform were two 
small travellers, one on each side of the tower, running 
on tracks. These travellers and the central high 
tower had each a derrick arm or boom at each corner. 
The booms of the tower were 36ft. long, and operated by a 
24-horse power winding engine with six drums, located on 
the floor of the building, while the booms of each smaller 
traveller were operated by a 14-horse power engine with four 
drums, these two engines being placed within the framing of 
the upper tower. At each end of the working platform were 
four booms 62ft. long, operated by the two 24-horse power 
engines, with six drums, on the lower platforms of the outer 
towers. Along the upper platform were two tracks for hand 
cars, upon which the material was run. At the edges of the 
platform also were curved falseworks, 50ft. centre to centre, 
upon which the upper sections of each arch were erected, as 
shown. In moving the traveller the top section of the upper 
tower was lowered to pass under the finished arch, and the 
structure could be hauled 100ft.—the arches being erected in 
pairs—in forty-five to sixty minutes. 

Erection.—The material had to be transported nearly 1000 
miles, from the works at Wilmington, Del., to the site at 
Chicago, but it was shipped in comparatively small sections, 
so that it was transported on ordinary railway cars in the 
usual manner, no special cars or methods for handling large 
sections being required. The top and bottom chords, or 
‘** booms,”’ were spliced at each panel point, and all the web 
members were shipped loose. The cars were run right up to 
the site on temporary tracks. The arches are 50Oft. apart 
centre to centre, and the traveller was 50ft. long, centre to 
centre of posts, so that two arches could be erected simul- 
taneously, and the traveller then run forward 100ft. The 
sections of the arch from the shoe bearings up to pin “A” 
were set in position by the eight derrick arms at the ends of 
the upper platform of the traveller, and the longitudinal 
girders connecting the axles were also set in place by these 
arms. At the point A” the top of each lower half of the 
arch rested against the plunger of an hydraulic jack, and was 
attached to the traveller by adjustable loop rods. While the 
lower sections of the arches were being erected in position, 
the upper sections were being assembled and put together on 
the curved falseworks on top of the traveller, the lower points 
bearing on the pins “‘ A.” When the lower sections of the two 
arches erected simultaneously were completed, including the 
longitudinal girders between them, and the upper sections 
also completed, with the purlins and sway bracing, each upper 
section was then hoisted by tackles from the central tower, 
turning on pin “‘A” asa centre. Just before hoisting the pin 
bearings were spread about 3ft. further apart than their 
normal position, by means of the hydraulic jacks, so as to 
allow one side of the arch to clear the side that had been 
hoisted first. When both sides were hoisted so as to bring 
the ends together, they were slacked down until the 
half pin holes at “C,” for the crown pin, were exactly 
opposite, thus throwing the joints ““B” open. The 
hydraulic jacks were then eased off so as to return the 
pin joints “A” to their normal sition, which closed 
the arches together on pin “‘C” and also closed the joint 
“B.” The joints “ B” were then bolted up and the tackles 
swung off. The pins at ‘‘A’’ were introduced only for pur- 
poses of erection, and these joints were spliced and rivetted 
up as a stiff joint when the arches were connected. The 
lantern or clearstory roof trusses and the rafters were put in 
place by small travellers running in the purlins and following 
the main traveller. The first pair of arches was erected in 
nine days of ten hours each, the second pair in eight days, 
and the fourth pair in five days. To lower the tower, move 
the traveller, and get in readiness for erecting another pair 
of arches, occupied about half a day, and the average time 
for the erection of a pair of arches was six days. Each 
section of the main arches “A” which was raised from the 
central tower weighed about 32 tons, half the weight being 
carried by the tower in hoisting, and there are about 430 
tons of steel in each pair of arches, including the longitudinal 
girders, bracing, &c. There are about 6500 tons of steel 
work in the roof of the main court, and about 2000 tons more 
in the combination wood and iron trusses of the exterior part 
of the building. 








LEVEN SHIPYARD AWARDS’ SCHEME. 

THE committee appointed by Messrs. William Denny and 
Brothers, Leven Shipyard, Dumbarton, for considering claims for 
improvements submitted 4 employés of the yard, have issued 
their Thirteenth Annual Report. During the year twelve new 
claims and one deferred claim were considered, five of which were 
successful, six declined, and one deferred. The total sum 





expended is £10. The number of claims sent in during the year 
is greater than that of last year, but the number of awards granted 
is the lowest on record. The committee feel disappointed with the 
results, especially of the last two years, and in trying to account 
for this falling off, they have been led to examine carefully all the 
reports relative to the working of the scheme from the beginning 
to the present time. 

The scheme came into operation on the 1st August, 1880, and 
gave good results up to the end of 1881, when the first maximum 
point was reached. A period of good trade then set in, and the 
results reached their first minimum point at the end of 1883. In 
the report of that year, it is suggested as a probable reason for the 
fall ‘‘ that the extreme briskness of trade may have prevented 
many of the workmen from putting forth their efforts, either from 
their energies being already taxed to the fullest extent, or from 
the present high rate of wages having the effect of lessening the 
value of the committee’s awards as a stimulus to invention. It is 
also stated as probable, that many of the more apparent improve- 
ments may have already been brought before the committee, but 
that, on the other hand, the changes taking place in the art of ship- 
building would always afford ample scope for invention, Attention 
was also directed to the more extensive use of hydraulic power and 
the introduction of small electro-motors for purposes requiring 
only a small amount of power.” In consequence of the first 
suggestion referred to above, the firm immediately raised the 
minimum award from £2 to £3, and the maximum from £10 to 
£12. In the year 1884 the number of claims received reached the 
highest maximum point. The abnormally sudden rise is referred 
to as follows in the report of that year :—‘‘ This great increase in 
the number of claims is no doubt partly due to the more liberal 
scale of awards and the granting of premiums, introduced by the 
firm at the beginning of the year.” 

In 1885 trade is in a depressed state, and the smaller number of 
men employed is supposed to account for the downward tendency, 
The minimum award is again altered to £2, and the maximum is 
raised to £15, and a new rule framed, putting the granting of 
premiums on a better basis. An the end of 1886, trade is still 

»ad, and the rapid fall in the results is supposed to arise from the 
following causes :—(1) The continued great depression in the ship- 
building trade. (2) The disturbing and depressing effect upon the 
men from the want of steady employment. (3) The introduction of 
a new rule at the beginning of the year, by which head-foremen 
and heads of departments are excluded from the scheme, 

In 1887 the state of trade is still unsatisfactory, and the rusults 
do not vary much, During the next three years, when trade is 
much improved, there is scarcely any upward tendency. In 1891, 
another minimum point is reached for the number of claims 
received, and in 1892 the very lowest point for the number of 
awards, 

Coming now to the consideration of the present position of the 
Awards’ Scheme, the committee find that they are unable to make 
any new suggestions as to the cause, beyond those already referred 
to in previous reports, and which are here repeated :—({1) It is 
evident that in those departments which have already sent in a 
large number of claims, the more obvious improvements must 
have already been discovered and brought before the committee, 
and that proper subjects for claims are now more difficult to find, 
and when found, more difficult to work out to a successful issue. 
(2) That the present depression in trade has produced a disturbing 
element among the tes ang and thereby withdrawn their interest 
from the scheme. (3) That for a number of years no radical change 
has taken place in any department, with the exception of the iron 
department, so as to open up a new field for discovery. The 
committee are surprised at the small number of claims that have 
at any time been made in this department. The committee are of 
opinion that the suggestion already made as to the more extensive 
use of hydraulic power and electro-motors is worthy of considera- 
tion by inventors. 

In conclusion, they hope that with the revival of trade now 
apparent there will be a corresponding revival of the interest 
formerly taken in the scheme, and that at the end of next year 
they will be in a position to give a much better report. With the 
view of creating, if possible, a fresh interest in the scheme, the 
tirm have issued a circular to the workmen directing their attention 
to certain sections of the rules framed for the guidance of the 
committee. Attention is also directed to the large amonnt already 
earned in awards, viz., £938, and to the amount earned in 
premiums by fourteen claimants, viz., £398, in sums varying from 
£48 to £12, making a total of £1326 expended. One claimant has 
earned the maximum award of £15, and in addition received a 
sum sufficient to cover the outlay in taking out protection for his 
invention. They also request the hearty co-operation of foremen 
and heads of departments with workmen who are known to be 
working out new ideas with the intention of bringing them before 
the committee in the form of claims, 








EMIGRATION PRospects.—The January circulars of the Emi- 
grants’ Information Office, and the annual editions of the penny 
and other handbooks, with maps, show the present prospects 
of emigration. Emigrants to Canada should prepare to start in 
March, so as to arrive when winter is over, and the busy season 
begins. The Canadian Government is offering bonuses of five to 
ten dollars a head to those who take up land in the North-West or 
British Columbia. The Dominion immigration agencies are now 
abolished, except at the ports of landing: in Manitoba and the 
North-West the Dominion land agents now act as immigration 
agents also, and new arrivals should apply to these. Young 
men who are going to Canada with a view to learn farm- 
ing are strongly advised to pay no fee as farm-pupils, but to 
apply for information to the High Commissioner for Canada, 17, 

ictoria-street, 8.W., or to the chief clerk at this office. Work in 
New South Wales, especially in the towns, continues to be scarce. 
Sydney suffers, as usual, most of all from the prevailing depression, 
and no one without money should go there at the present time 
unless he has work waiting for him. Between February and 
October last over 14,000 persons registered themselves as unem- 
ployed at the Government Labour Bureau in Sydney ; employment 
was found for about 6500 of these, mainly in country districts. The 
late strike at the Broken Hill silver mines has thrown large 
numbers of miners out of employment. With respect to Victoria, 
over 13,000 persons have registered themselves since last June at 
the Government Labour Bureau in Melbourne as unemployed. The 
great bulk of applicants were labourers, and, among mechanics, 
carpenters and painters appear to have suffered the most. In 
South Australia almost the only demand last quarter was for 
ploughmen, shearers, and general farm and station hands, of 
whom, however, there was a plentiful local supply. In Queens- 
land the re-introduction of the Pacific Islanders to work on the 
sugar plantations has given an impetus to sugar growing at 
Bundaberg and elsewhere, but work generally is slack, and there 
is no demand for fresh hands. In Western Australia, farm 
labourers, men in the building trades, navvies, general labourers 
and miners have been well employed. In Tasmania the mining 
industry at Zeehan has been much depressed ; owing to the bad 
times the Government has reduced expenditure on public works, 
and has introduced proposals for increased taxation. In New 
Zealand the main feature during the last few months has been the 
continued demand for public land, which has been taken up for 
the most part on the perpetual lease system by large numbers of 
settlers. Cape Colony and Natal offer reduced es to 
mechanics, female servants and others, for whom there is a limited 
demand in parts. In all the above-mentioned colonies there is a 
demand for small capitalists, farmers, fruit growers, and female 
servants. As the Brazilian Government are endeavouring to intro- 
duce European labourers into some of the tropical provinces of 
Brazil, it becomes n to repeat again that the con- 
ditions of life generally, which a British farm hand or mechanic 
must put up with in Brazil, are such as to make that country quite 
unsuited to him. 
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RAILWAY MATTERS. 


Tue first railway train recently passed over the great 
railway embankment and bridge across the North Sea-Baltic Canal 
at Griinthal. 


A CONFERENCE of the supporters of the Channel Tunnel 
Bill, English and French, will be held in London next month, The 
Bill is amongst the measures carried over from the late Parliament, 
and will stand at the opening of the coming session for second 
reading. 

Ir is announced that a contract has been made with a 
thoroughly responsible firm to carry the building of the Chignecto 
Ship Railroad to completion for a fixed sum, and it is believed that 
work will be resumed in the spring and rapidly pushed forward to 
completion. The Dominion Government will, it is said, pay an 
annual subsidy for twenty years of sufficient amount to help out very 
materially in paying fixed charges. 

Tue Manchester, Sheffield, and Lincolnshire Railway 
Company have arranged to extend their system into Birkenhead, 
Cheshire. The new line through Wirral is to commence at Bidston 
by a junction with the Hoylake and Deeside Railway at the North 
Locks, Birkenhead, and to continue on through Upton, Wood- 
church, Storeton, Barnston, Leighton, and | Yeston ; then on 
through Burton as far as the Marsh. It will join the Hawarden 
line by anembankment. The cost of the scheme will be about 
£250,000. Mr. Francis Fox, of London, is the engineer. Messrs, 
Monk and Newell, dock and railway contractors, of Liverpool and 
Bootle, have been intrusted with the construction of the line, and 
they will begin operations in a few days. 


A RADICAL railway law has been passed by the South 
Carolina Legislature, and the Governor has signed it. We have 
not yet seen a copy of it, but it is described as giving absolute con- 
trol of the railroads ‘‘ without sence’ ” to the Railroad Commis- 
sioners. Some railroad men called on Governor Tillman, hoping 
to induce him to withhold his approval of the Bill, but he told 
them that the opposition of 8000 or 10,000 railroad employés was 
nothing when compared with the interests of the 50, or 60,000 
farmers demanding the passage of the Bill. The Governor was 
incensed, because, as he said, ‘‘ Two years ago | had a Bill before 
the Legislature, and they—the railroads—bamboozled the Legis- 
Jature and would not allow the Bill to pass. As I stated to 
‘ Bunch’ McBee—an officer of the Richmond and Danville—they 
have backed this water upon themselves, and now they have only 
to sink or swim.” 

Tne project of a tunnel under the East River from 
Brooklyn to New York, and under the latter city to a point 
beneath the Cortlandt-street ferry, and thence under the North 
River to the terminus of the Pennsylvania Railroad, at Jersey City, 
is again being seriously agitated. This movement on the part of 
those interested in the Long Island Railroad has met with a 
response in kind from the Pennsylvania Railroad Company. The 
completion of such a work will give great relief to the Jersey City 
station of the Pennsylvania Road, and put the latter in direct 
communication with points in New York City and with Brooklyn. 
The latter city is now practically without any railway connection 
whatever outside of Long Island, and the projected tunnel would 
give its entire population direct contact with a great trunk line 
west, and make it much more accessible to railway lines leaving 
New York for the north. 


Tue latest number of the Archiv fur Eisenbahnwesen 
gives some statistics of German railroads, particularly of the 
Prussian Government lines, comparing them with corresponding 
data of French and English roads. The extent of the German 
lines was increased in the last ten years by 4736 miles, or 22°3 per 
cent.; the growth of the French lines during the same period was 
5772 miles, or about 34 per cent., and that of the English lines, 
1896 miles, or 104 per cent. While thus, for the ten-year period, 
the growth of the French lines exceeded that of the German, it is 
pointed out that during the three years, from 1888 to 1891, the 
progress in the two countries has been about equal, amounting to 
4°5 per cent. in Germany, and to 4'7 per cent in France. During 
these three years the increase in English roads was only 1°3 per 
cent. Earnings, for the year 1890-91, amounted in Germany to 
4°86 per cent. of the invested capital; in England, to 41 per cent., 
and in France, to 3°75 per cent. On the Prussian State lines alone 
the earnings represented 5°39 per cent. 


THE power-house of the Chicago City Railway Company, 
from which it is intended to operate the electric lines, in the 
southern part of the city, to which reference has previously been 
made, is placed on Wabash-avenue, between Fifty-second and 
Fifty third streets. The boiler room is 50ft. by 125ft., and is to 
contain fourteen tubular boilers, each 72in, in diameter by 20ft. 
long. Mechanical stokers of the Murphy pattern will be used. 
There are to be ten Wheelock engines, having cylinders 24in. by 
48in., and rated at 500-horse power each, at 110 revolutions per 
minute. The engines are to be coupled in pairs, and each pair 
will drive two No. 6 Westinghouse multipolar generators by means 
of a novel arrangement of rope transmission, The track so far 
constructed, the Railroad Gazette says, is laid with 82 1b. Johnson 
girder rails, which are placed on steel chairs and 6in. by 8in. oak 
ties placed 2ft. Gin. apart. A A agar tc wire is used for the 
return, the rails are bonded, and the circuit further improved by 
sinking old car wheels at intervals of a quarter of a mile. The car 
equipment will consist of Brill cars with Westinghouse single 
reduction motors. 


In an article in the Electrical Engineer, by Mr. A. C. 
Shaw, describing the power plant of the Biddeford and Saco Rail- 
road, the following results of a two days’ test are given :—Total 
car miles per day, 701; mean electrical horse-power output, 50; 
maximum electrical horse-power output—reached only once during 
two days’ run—171; pounds of water evaporated per pound of 
coal, 8°92; pounds of coal per car mile, 7°26; cost of coal per car 
mile, 1°51. The total rated capacity of the various parts of 
the plant is—boilers, 200-horse power at 100]b. pressure; engines, 
260-horse power, at the same pressure, and generators, 240 elec- 
trical horse-power. The actual mean output during the test was 
but 20 per cent. of the capacity of the plant. The maximum load 
was 171-horse power, which is about 7] per cent. of the capacity of 
the plant. On Sundays, when the traffic is increased to about 
1000 car miles a day, the fuel cost was reduced to a fraction less 
than 1 cent per car mile. This plant consists of two Manning 
vertical boilers, two Westinghouse compound non-condensing 
engines, and two Thomson-Houston generators. 


From a Board of Trade report on the collision that 
occurred on the 2lst August last at Leman-street on the Great 
Eastern Railway, as the passenger train, which left Ilford at 
10.44 p.m., was approaching Leman-street, it was run into by a 
light engine belonging to the London, Tilbury, and Southend 
Railway Company, which was travelling in the wrong 
direction on the left-hand up line. It appears that fifty- 
six passengers were reported injured with cuts, bruises, and 
other minor injuries. The head guard of the train was 
badly cut about the head, and the drivers and firemen of 
both engines were injured. Major York says in the report that 
the collision was due to the fact that a signalman forgot, under 
peculiarly complicated circumstances, that No. 41 lever was pulled 
over, thus setting the cross-over road from the down to the u 
line, at the time he gave the signal to the driver to go away with this 
light engine. Although forgetfulness on the part of a signalman 
cannot be overlooked, a momentary error such as this should not, 
we think, be judged too severely. Signalmen are, at the present 
time, so accustomed to depend upon the interlocking of points 
with signals, that the absence of any fixed signal or disc for coming 
out of the middle road into the down line may be regarded as 
some excuse for his mistake. 





NOTES AND MEMORANDA. 


In Greater London 2777 births and 2316 deaths were 
registered last week, corresponding to annual rates of 25:2 and 
21 per 1000 of the pt caer population, showing how great is the 
increase in the death-rate in very cold weather, as in former years. 


THE death-rate in London has steadily increased 
during the cold weather of the past four weeks, the figures being 
17°7, 19°4, 19°6, and last week 22°4 per 1000 perannum. ‘This rate 
is lower than most of the thirty-three great towns of England and 
Wales. In Manchester and Salford last week the rate exceeded 
34 per 1000, the average for the thirty-three towns being 24°3. 
In London 2120 births and 1830 deaths were registered. 


Lirte has been said relating to the use of nickel steel 
for other age rey than armour plates. Commodore Melville, the 
engineer-in-chief of the United States Navy, has peen placed in 
possession of the results of some experiments which have been 
made by the Bethlehem Iron Company, and as a consequence has 
decided to test the value of nickel steel for a section of the 
— shafting of the Brooklyn and the sea-going battleship 

O. 1. 


TRIALS of coal mined at Mergun, in Lower Burmah, 
have been made in a steamer, and it is stated that no difficulty 
was experienced in propelling it, even with native firemen, by 
keeping a sufficient pressure for a long distance. The coal which 
was used had been exposed to the rain for two months, and to the 
flow of the sea for a fortnight, before being used. It is calculated 
that the coal will cost about 10s. per ton at the pit’s mouth at 
Mergui. 


ANOTHER anti-friction alloy has been patented in 
America. It is composed of lead, antimony, tin, and magnesium. 
These metals may be combined in various proportions, the inventor 
having secured two sets of proportions in his patent claims, 
as follows: (1) 800 parts of lead, 150 parts of antimony, 50 parts 
of tin, and 2 parts of magnesium. (2) 3 to 16 parts of lead, 1 to 
10 parts of antimony, 1 part of tin, more or less, and 1 to 10 parts 
of magnesium to each 1000 parts of first-named metals when mixed 
together. 


THE cost of laying 13,224 square yards of fire-brick 
pavement in Wilmington, Del., during the fiscal year 1891-2, as 
given in the last annual report of the Street and Sewer Depart- 
ment, was 8s. 5d. per square yard. Most of the paving was on the 
stone foundation, and most of it was tarred. Some of the paving 
which was not tarred was grouted. On the different streets the 
percentage of loss of bricks per square yard varied from 1%, to 44 
per cent. Nearly all the brick used averaged about 75s. per 
thousand in cost, but some were bought for 56s., all delivered at 
Wilmington. Many other details of the cost of material, cartage, 
and other labour, are given in the report. ; 


THE Bombay Port Trust hopper dredger Kuphus, con- 
structed by Messrs. William Simons and Co., of 1000 tons hopper 
capacity, has been working with great success and economy. She 
has raised 93,000 tons in 136 hours, and has deposited the material 
in deep water four miles off. With a little overtime five loads are 
accomplished per day. During the month of December the 
dredger removed 112,000 tons of material in 105} working hours. 
In one day 6000 tons were dredged, and 5000 tons deposited four 
miles off. On the following day 6000 tons were deposited, and 
5000 tons dredged. The average cost per ton for dredging and 
depositing for a year’s work was three halfpence per ton. 


THE paved streets in St. Paul, Minn., are now 
40°75 miles in length, and embrace 29°45 miles of cedar blocks on 
plank at 4s. 1ld. per square yard, 0°2 miles of cedar blocks on 
concrete at 6s. 2d. a yard., 6°27 miles of pine blocks on plank at 
5s. 6d. a = four miles of asphalt at 10s. 6d. a yard, 0°24 mile of 
granite block at 9s. 9d. a yard, 0°25 mile of Kerr block at 10s. 1d. 
a yard, and 0°34 mile of brick at 9s. 8d. a yard. Part of the fine 
block paving which has been down for five years is in a bad condi- 
tion, probably due to its exposure to the sun while damp from 
continual sprinkling by carts, according to City Engineer L. W. 
Rundlett. The Kerr pavement, the Exgineering Record says, pine 
block on concrete, which was laid in 1885, is reported to be in a 
good condition. 


Tue American journal Science is deservedly severe 
on our weights and measures, which are so numerous that we may 
be said to have no system of either. A stone weight of a living 
man is 141b., but a stone weight of a dead ox is 8]b., a stone of 
cheese is 161]b., of glass 51b., of hemp 32 lb., of flax at Belfast 
163 1b., and at Downpatrick 241b.; while a hundredweight of: pork 
is 8lb. heavier at Belfast than it is at Cork—another injustice to 
Ireland. A barrel of beef is 200]lb., butter 2241b., flour 196]b., 
gunpowder 1001b., soft soap 256 lb., beer 36 gallons, tar 
26} gallons, while a barrel of herrings is 500 fish. ‘‘ Yet,” the 
paper from which these examples have been selected adds, ‘‘ can it 
be believed, the old system is taught in every school in England, 
and the cruelty inflicted upon the brains and the tempers of the 
young, to say nothing of the loss of time and the cost, cannot fail 
to lodge a grave responsibility upon the Legislature which permits 
such a condition of things to exist.” 


SomE interesting results in application of cold have 
been recently recorded. Thus M. d’Arsonval has found that while 
with rising temperature, microbes die before soluble ferments, with 
lowered temperature the opposite occurs. The invertine of beer 
yeast cooled to — 40deg. C. does not lose its power, but it is 
destroyed as a ferment at —100deg. On the other hand, the 
yeast itself cooled to — 100 deg. is still active. Mr. Raoul Pictet 
has lately observed that at -— 150deg. all chemical reaction is 
suppressed. Thus, if sulphuric acid and potash are brought 
together at this temperature, they do not combine. Litmus paper, 
Nature says, introduced, keeps its colour. Curiously, it is possible 
to restore their energy to these inert substances by passing an 
electric current, and the current passes readily whatever the sub- 
stances; at -— 150 deg. all bodies are good conductors. The 
disappearance of affinity at a low temperature can be utilised to get 
absolutely pure substances, and M. Pictet has thus obtained 
alcohol, chloroform, ether, and glycerine. 


IN a report on artesian boring, included in the volume 
containing the annual report of the Department of Mines and 
Agriculture, New South Wales, for the year 1891, Mr. J. W. 
Boultbee shows that, as a rule, artesian waters are suitable for 
irrigation purposes, only those heavily charged with salt or 
alkaline matters being unsuitable; and he can see no reason why 
such irrigation should not be an element of immense value, 
deserving the utmost consideration in connection with the develop- 
ment of that north-western portion of the colony, where the ferti- 
lity and recuperative powers of the soil are so wonderfully illus- 
trated by the growth of feed after rainfall at the proper season. 
The average quantity of water required for the irrigation of grain 
crops, based upon the experience of other countries, may be 
roughly estimated at 72,600 cubic feet, or 543,485 gallons per acre. 
One inch of rain would equal 3630 cubic feet, or 22,622 gallons 
see acre. A rainfall of 20in. would therefore yield 72,600 cubic 
eet, or 543,485 gallons per acre. 640 acres would consequently 
require 46,464,000 cubic feet, or 347,830,400 gallons upon them as 
an equivalent to 20in. of rain. When it is considered that the flow 
oad diem from the Native Dog Artesian Bore, 45 miles from 

ourke, is approximately 2,000,000 gallons per diem, or 730,000,000 
gallons per year, it will be seen that upon the foregoing basis a 
supply of water equal to a rainfall of 40in. per annum, per 640 
acres is available, or that an area of considerably over 1280 
acres can be supplied with water equalling a rainfall of 20in. per 
annum, 





MISCELLANEA. 


THE natural gas company supplying the town of New 
Castle, Pa., has advanced rates from 25 cents to 50 cents jer 
1000ft. 

At the Italo-American Exposition, Genoa, the Lan- 
cashire Patent Belting and Hose Company has been awarded a 
special diploma of merit for excellent driving. 


Aone the awards granted at the Kimberley Exhibition 
in South Africa was one of a silver medal to Messrs. Woodhouse 
and Rawson United Limited, for electric light fittings, of which 
we understand they made a first-class display. 


Mr. Crecit Q. Henriques, who recently retired from 
the firm of Messrs. Grafton and Co., Bedford, has joined the 
Board of Messrs. John H. Wilson and Co., Limited, engineers, 
Sandhills, Liverpool, who have opened a London office at 6, 
Delahay-street. 


In connection with the International Electrical Exhi- 
bition, to be held at Milan in 1894, it is proposed to offer a prize 
for the most important electrical invention or discovery, especially 
relating to the transmission of energy to a distance, and its dis- 
tribution and transformation for industrial uses. 


Messrs. A. RansoME AND Co. announce that for 
purposes of simplifying management and working arrangements 
they have amalgamated their Battersea Foundry with their 
Chelsea Engineering Works, and converted these two concerns into 
a private limited company under the name of A. Ransome and Co., 
Limited. 


Messrs. Barney, Denton, Son, AND Nortu, M.M. Inst. 
C.E., have been instructed by the Guardians of the Ware Union 
to prepare plans and specifications for the water supply at Brox- 
bourne and Wormley, Herts. The supply of water to be obtained 
from the mains of the Cheshunt Local Board and a storage 
reservoir for the use of the combined district is to be built in the 
Parish of Broxbourne. A scheme of public water supply will 
— of great benefit to this very favourite residential neigh- 
bourhood. 


A Factory for working up lead into various forms 
employed in building, plumbing, and other work, has been erected 
close to the Government Wharf at Blackwattle Bay, New South 
Wales. The inauguration of the industry is due to the enterprise 
of Messrs. G. E. Crane and Sons, of Pitt-street, Circular-quay, 
Sydney, in conjunction with Mr. John M‘Ilwraith, of Melbourne. 
The machinery was supplied by J. and W. Weems, Johnstone, and 
consists of sheet lead rolling mill, with reversing engines, to roll 
sheets up to 8ft. wide by 40ft. long, and for the making of lead 
pipes from tin. to 6in. diameter. 


Tue electric lighting of omnibuses in London is now 
becoming quite general. The battery by which the lights are 
supplied weighs about 81b., and is placed in a wooden box under 
one of the seats. The box is provided with two brass spring 
terminals, which make automatic contact with the battery when 
it is let down into the box. The lamp is of a special manufacture, 
and is made as small as possible to allow it being placed in the 
centre of the roof, and for the same reason the incandescent lamp 
is suspended horizontally instead of vertically. By this arrange- 
ment amaximum amount of light is obtained, and risk of breakage 
is avoided. The batteries and lamps are made by the Bristol 
Electric Safety Lamp Works, 40, Great Smith-street, Westminster, 
and covered by their patents. Over one hundred have now been 
lighted by this means. 


Wir reference to the future number of municipal 
representatives on the canal board, and other points of difference 
between the Ship Canal shareholders’ directors and the Manchester 
Corporation, the Mayor of Manchester has briefly replied to the 
letter from the canal chairman—Lord Egerton of Tatton—and his 
colleagues, which appeared in the Times about two months ago. 
The delay of the reply has been due to the pressure of business at 
the termination of the municipal year, when the letter in question 
was addressed to the late Mayor. Writing under the advice of 
Mr. Moulton, Q.C., the present Mayor declines, with a view to the 
avoidance of undesirable controversy, to discuss statements to 
which the Corporation must take exception. They will be con- 
sidered by the Parliamentary Committee on the Ship Canal Bill, 
and the Corporation reserves full liberty then to present their own 
view of the case. The Corporation committee will be glad at any 
time to meet the canal board in conference if desired. 


In the interim report which the Royal Commission on 
Coast Communications has drawn up it is recommended that five 
lightships andacertain number of rock lighthousesshall be connected 
with the coast by telegraph cable. Those places will be selected 
which furnish the best opportunities for testing the possibility of such 
communication, and at the same time reveal the extent to which 
it is likely to be valuable in saving life or property. The £20,000 
voted by Parliament last session for erecting telegraph and tele- 
phone wires between coastguard stations, lifeboat stations, shore 
lighthouses, and rocket stations has already been expended, and 
the reports of the Lifeboat Institution show that, even in so short 
a period, the system has been the means of accelerating the 
despatch of the lifeboats to crews in distress and of saving several 
lives. The funds now being exhausted, the work will have to 
remain at a standstill until the beginning of the next financial 
year, when another grant will be asked for its continuation. 


AN ingenious appliance is being produced by Messrs. 
J. Cartland and Sons, Birmingham, for the prevention of explo- 
sions in household boilers and heating-apparatus. The appliance, 
which is the invention of Mr. C. W. Milward, consists of a 
C-shaped tube, which is intended to be fitted on the supply pipe 
as near as possible to the point where this supply pipe enters the 
boiler. At either end of the C there is a union cock, which 
enables the householder to interrupt the supply from above or 
below the appliance, and in the centre of the C there is a broad 
tube of thick glass resembling a miner's safety lamp, and within 
this tube there is a ball of hollow brass. When the water from the 
supply pipe enters the lower angle of the C, and as long as the 
supply is maintained, the pressure forces the brass ball to the top 
of the glass cylinder, and should the supply be in any way inter- 
rupted by frost or any other stoppage, the ball immediately drops 
to the base of the cylinder, so that at a glance the householder can 
see whether the feed in either pipe is in working order. 


Tue contract for the steel work on the great tower at 
Wembley Park, London, has been placed with the Stockton 
Malleable Iron Company. The tower will be 1150ft. high above 
the base, which will rise 162ft. above the level of the ground, and 
it will, therefore, exceed by some 150ft. the height of M. Eiffel’s 
celebrated Parisian structure. Messrs. Heenan and Froude, of 
Manchester, will build the tower. The foundations for the World's 
Fair tower, Chicago, are now being put in. The tower is to be 
about 592ft. high over all, not much more than half the London 
tower, and 210ft. in diameter, and is to be built mainly of steel. 
The contract for the steel work has been let to the Pheenix Bridge 
Company. Winding around the tower is a spiral, having a grade 
of about 7§ per cent. on the outside and about 114 per cent. on 
the inside. lectric cars will be used for the ascent and descent, 
the outside track being used in going up. The trains will consist 
of a four-wheeled motor car, equipped with two 15-horse power 
motors; a two-wheeled trailer, which is partially suspended from 
the motor car; and a similar two-wheeled car, attached to the 
front end of the motor car. The wheels on the suspended cars are 
loose on the axles. The capacity of each train arranged in this 
way will be fifty-four passengers. 
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ATLANTIC RACING. 





AN article in THE ENGINEER of November 18th on “ The 
Future of the Atlantic,” has called forth a good deal of 
correspondence in our pages. The following information, 
for which we are indebted to the courtesy of the Cunard 
Company, serves further to elucidate the facts, and goes 
to show that such ships as the Umbria and Etruria are 
quite competent to maintain the high reputation which 
they possessed before the advent of the City of Paris, 
City of New York, Teutonic, and Majestic. 

Atlantic racing is, after all, very much a question of 
what is known as “luck.” Weather and coals have a 
great deal to do with the speeds attained. The former 
affects small ships more than large; and in tonnage and 
power the Cunarders are inferior to their rivals. The 
following figures are eminently instructive :— 


OUTWARDS. 


1891, August.—Majestic : Length of passage, 5 days 16 hours 31 min. : 
470 Brisk to light wind and fine weather. 
501 Light wind, fine weather and smooth. 
497 Light to fresh wind, misty and rain, confused sea. 
501 Variable winds and weather, ends misty, smooth. 
491 Strong to light variable winds and fine weather. 
317 To Sandy Hook lightship. 


1891, August.—Teutonic: Length of passage, 5 days 16 hours 31 min. : | 


460 Strong westerly breeze. 
496 Fresh westerly breeze. 

505 Moderate northerly breeze. 
510 Light variable winds. 

517 Light variable winds. 

290 To Sandy Hook lightship. 


1892, August.—Etruria: Length of passage, 6 days 0 hours 22 min.: 
422 Fresh to light winds. High head sea during a.m. 
484 Strong to light winds. High N.W. sea during p.m. 
490 Fresh to strong winds, moderate sea. 
471 Moderate to light winds. Easterly current ? knots per 
hour. 
487 Light winds, foggy 7 p.m. to 12 p.m., speed reduced 
during 2 hours 4 minutes. 
433 To Sandy Hook lightship. sole 
1892, July.—Umbria: Length of passage, 5 days 22 hours 7 min. : 
461 Fresh to moderate breeze and fine. 
502 Moderate to light breeze and clear. 
500 Light to moderate breeze. 
427 Moderate to fresh breeze. 
502 Moderate to fresh breeze. 
388 To Sandy Hook lightship. 
1892, October.—City of Paris: Length of passage, 5days 14 howrs 4min. : 
448 Moderate to light breeze, cloudy, middle part squally, 
508 Moderate to light variable winds and cloudy, with 
drizzling rain at times. 


later, rough N.N.E. sea. 

505 Fresh gale with a rough northerly sea to light breeze and 
overcast. ‘ 

530 Moderate to light breeze and fine smooth sea. 

288 To Sandy Hook lightship. 

1892, August. — City of New Fork : Length of passage, 5 days 
20 hours 39 min: 

492 Strong breeze, hazy at times, and head sea, to light breeze 
and fine. 

495 Moderate breeze, hazy, and fog at times, to fresh breeze 
and head sea. 

477 Fresh to strong breeze and head sea throughout. 

490 Strong to light breeze and hazy, for fourteen hours, 
clearing latter part. 

506 Light to moderate and hazy at times. 

265 To Sandy Hook lightship. 








503 Light breeze to fresh gale; first part, moderate N.W. sea; | 


On the 17th of December, 1892, the City of Paris and 
the Etruria raced home from New York. ‘The latter 
vessel landed her mails and her passengers before nine 
o’clock on Saturday evening, though they had to be trans. 
ferred at the bar, and the City of Paris landing hers from the 
river, in time to reach Lime-street Station at 5.80 a.m. on 
Sunday. The last-named vessel was the first to get 
away, passing Sandy Hook Lightship twenty minutes 
ahead of the Etruria, but reaching Daunt’s Rock Light- 
ship, off Queenstown, four hours six minutes astern of her. 
The length of Atlantic voyages is by agreement taken as 
| between Sandy Hook and Daunt’s Rock Lightships, and 
| by the logs which we append of the two vessels we see 
that the passage of the City of Paris was 6 days 12 hours 
1 minute, and that of the Etruria 6 days 7 hours 
55 minutes. The logs show up to Sunday noon the 
Etruria was gaining, seeing that she only made four 
_ knots less distance for twenty minutes’ less steaming than 
| the City of Paris. During the whole of Sunday the stern 
| light of the City of Paris was visible at a distance eight or 
nine knots ahead, and throughout the whole of Monday 
they were in sight of each other, the Etruria gaining 
slightly until midnight, when she had the City of Paris 
| on her port bow, and what was taken for her smoke was 
seen abreast of the Etruria to the northward on Tuesday. 
On that day passengers state that the City of Paris’s 
starboard engine was stopped for some hours, but the 
owners are naturally disinclined to confirm or refute this. 
| Their vessel was just out of dry dock, whilst the Etruria 
| had not been in for six months. 





Abstract of Log of the Inman Steamship Company's S.S. City of Paris, from New York, vid Queenstown, towards Liverpool. F. Watkins, Commander. 

















Date. | Winds. Courses. | Distances.| Latitude. | Longitude. Remarks. 
Saturday, Dee. 17th, 1892 ... N. Channel _ — |  P.M., light breeze and slightly hazy; 2.32, left company’s pier; 4.10, stopped to 
. r cs _ _ ~ discharge pilot, and ahead full speed; 4.35 (9.35 p.m. G.M.T.), Sandy Hook 
N.W. - Lightship. 
Sunday, oo ae N. M4 4 + } 364 40°46 60°01 obs. Light breeze and cloudy, with smooth sea. 
- + ‘ 4 
Monday, ,, 19th, . 69 470 43°30 56°07 ,, Fresh to light breeze, with snow and hail squalls. 
Tuesday, ,, 20th, .| N.N.W. to W.N.W. 69 449 46°12 46°17 ,, Moderate breeze to fresh gale; middle part squally, and high N.W. sea. 
Wednesday ,, 2st, N.W. to W. by S. 68 377 48°34 37°42 a = » and squally; heavy N.W. sea. 
Thursday, ,, 22nd, Ny. W. to E.S.E. 74 403 50°22 27°45 af. ” ” ” Be ; first high N.W. sea; latter rough 8.E. sea. 
Friday, »  zerd, S.E. to 8. 80 400 51°28 17°22 obs. Fresh gale to strong breeze; wind unsteady; rain at times, with the first part a high S.E. 
, and latter part a heavy 8.E. and 8. W. sea. 
346 miles to D. Rock L’gtship 
Saturday, ,, 24th, ,,_ ... S.E. 2809 Fresh breeze to fresh gale and squally, with a high S.E. sea. 9.31 a.m. (9.56 G.M.T.), 
f Daunts Rock Lightship abeam. 
Passage—6 days 12 hours 21 minutes. 
Sunday, »» 18th, 11.55 a.m. 40°45 66°07 Passed a Rankin and Gilmour steamer, bound West. 
Monday, ,, 19th, ,,  ... 11.40 43°28 £6°04 Exchanged colours with a Cunard steamer, supposed Cephalonia, bound East. 
Friday, »» werd, 12.30 p.m. .| 281 miles west of the Fastnet. s = ;» White Star steamer Britannic, bound West. 











Abstract of Log of the Cunard Steamship Company’s S.S. Etruria, from New York towards Liverpool, vid Queenstown. W.H.P. Hains (Lieut. R.N.R.), Commander. 








temarks. 


a wharf; at 3.14 p.m., Castle Garden abeam. ; 
At 4.15 p.m., Sandy Hook abeam ; at 4.55 p.m., Sandy Hook Lightship abeam ; at 6.16 p.m., 


Fire Island abeam. 


Strong winds, with snow showers, Very high confused sea during p.m. 


Strong breeze to strong gale. Very high to mountainous confused sea, 
ng £ 8 ) 


with violent squalls. Very high confused sea. 
do. do. 


misty rain and high sea. At 1.41 a.m., Fastnet abeam. 


At 5.25 a.m., Daunt’s Rock abeam; at 5.39 a.m., Roches Pt. abeam. Fresh gale and 


, Dec. 23, to 1 a.m., Dec. 24, slowed occasionally to take soundings. 


, passed a Hamburg American Company's steamer, bound East. 


., signalled an American Line steamer, bound East. 


Date. Winds. Courses. | Distances. | Latitude N. | Longitude W. 
Dec. 17th, 1892 N. to N.N.W. ies | as — |  At3p.m., left company’s 
7 ’ 25 | New York to 8. Hook L’ship 
18th, ., (364) . eas Do. ! 7 — ~ hea t 360 | 40°45 66°9 Fresh winds. Cloudy, and snow showers. 
19th, ,, (470) ... N.N.W. ton. |{NOSE 281 465 43°11 56°13 
20th, ,, (449) ... . N.N.W. to W.W.W. 69 450 45°52 | 46°24 
Zit, 5, (372) ... W.W.W. to 8. 68 444 48°37 36°20 Moderate gales and squally. High confused sea. 
22nd, ,, (403) ... $.S.E. to $.S.W. 76 440 | 50°25 25°24 Moderate to whole gale, 
| | D.R. D.R. 
23rd, ,, (400) ... S.S.W. to S. | 83 430 51°17 14°8 Strong gale 
2th, ,, (346) 2... Sly. Various 226 2816 to Daunt’s Rock. Strong gale, with heavy 
2809 | | Coastwise 232 Daunt’s Rk.to, L’pool Bar. 
| rising sea. 
12 | Bar to Liver pool. |  Atp.m., Bar Lightship abeam. 
| Distance .... 3084 | New York to| Liverpool. | Rock Light abeam. 
| Detentions—From7 p.m. 
December 20th... ... ... _ — _ — 46°9 | 45°22 | REPORTS :—At 2.20 p.m. 
Pees. cer cae es = = _ _ 49°34 | 31°35 | At 10.15 p.m 
| | 


Passage—Sandy Hook Lightship to Daunt’s Rock, 6 days 7 hours 55 minutes. 
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PRIVATE BILLS IN PARLIAMENT. | 





THE interval that elapses between the “notice” published | 
in any one of the ‘‘ Gazettes” and other authorised journals | 
of the intention to apply to Parliament for a “ Bill” for any | 
particular purpose, and the actual deposit of that document | 
itself, is sometimes disastrous to the further progress of the | 
project. The total number of the “deposits” which have | 
failed to answer for what was piomised and vouched for them 
during the ensuing Session does not amount to many. 
Thus, for instance, we do not find the “‘ Cavendish, Harring- 
ton, and Wellington Bridges” among those scheduled in the 
‘‘General List of Petitions for Private Bills,’ nor does the 
petition “Crown Lands” appear to have advanced any fur- 
ther than the preliminary stage, although notice was given 
of the intended application in the different Gazettes. The 
‘‘ Lee Conservancy” has also for the present abandoned its 
intention of proceeding with its application to Parliament. 
The proposed “ Bill’ was of a very comprehensive character, 
comprising the execution of several new works, compulsory 
purchase of lands and easements, and financial arrangements 
with regard to raising money by mortgage or debenture 
stock. The “ Post-office (Acquisition of Sites)’? does not 
appear in the “ List,” and the “Whitstable Oyster Fishery 
Company ”’ may be included in the same category. 

In THE ENGINEER of the 2nd of last month we alluded to 
the ‘“‘ Dover and Calais Submarine Tubular Railway,” and the 
extensive powers asked for under the “application.” The 
title, however, is not to be found among those of the deposited 
Private Bills; but it may be mentioned that the “ Channel 
Bridge and Railway” is duly inserted under its distinctive 
heading. In connection with this scheme, the results of 





| satisfactory. They appear to have established that, bya slight 


some lately-conducted borings and soundings are stated to be 


alteration in the alignment of the bridge, the foundations of 
the different piers can be made to rest upon the chalk forma- 
tion. The total number of piers will probably be diminished, 
and the entire length of the structure reduced by some three 
miles. The largest span has been put at about 1635ft., and 
the estimated cost at 33 millions sterling; but both these 
items are, at present, somewhat indefinite. 

The proposal to incorporate a company under the title of 
the ‘“ Pembroke, Pendine and Carmarthen Railway,” and to 
constructrailwaysand a pierin the Counties of Carmarthen and 
Pembroke, has stopped short of the intended goal, and is appa- 
rently postponed, at any rate until the next Session. The same 
fate seems to have attended the ‘“‘ South Hampshire Railway 
and Pier (Abandonment) ” Bill, which petitioned for leave to 
abandon the construction of the railways and works authorised 
by the Company’s Acts of 1886, 1889, and 1891, to provide 
for the release of the deposit money, and to wind 9 rag 
the affairs of the company. It is gratifying to able to 
remark that, under the present arrangement, the railways 
and pier may yet become useful and remunerative under- 
takings. A third instance of the falling through of a 
similar description of ‘Private Bill” is exemplified in the 
“Birmingham, Kidderminster and Stourport Railway,” the 
promoters of which sought for the incorporation of a company, 
the construction of new lines in the Counties of Warwick, 
Stafford, and Worcester, and the usual powers attached to 
applications of this character. 

The “ Leeds Corporation” (Consolidation and Improvement) 
does not appear in the “ List” for this year, although it was 





“noticed,” as it was one of the “ Bills” suspended at the 


~— 


close of last Session after being read a second time and com- 
mitted. The total number of “‘ Private Bills” deposited may 
be classed under one or other of the separate heads included 
in the annexed table :— 


Classification of Private Bills Deposited for Session 1893. 


Description of Bill: Total. 

DUE Ss 0 es Se se. 44. SH 6y wd SS. 46 We 68 
MND. 5 ck ow: 6a, Seo. 4d 26 66. 0m 36 
Water as 49 6c 60 6s 08 we 06 be 40 2s 0s 16 
TS. . a6. pu Baba si -b@ ine “sy 12 
Tramway and Subway ee ee ee ee ee 12 
Harbour, Dock, Portand Pier.. .. .. .. .. «2 « ll 
ii? oe .dh tae ae es) ae. aa. GS da es. 38 7 
SE eas is laut pa ee Ba oak? eae as 4 
Ns 8s 6p cae 6a ish eee AR ak Oe 16 


WOME is” ve. aa ar 182 


Before passing on to a consideration of such other “ Bills” 
of importance as still stand over for notice, we may briefly 
mention that the “Cleveland Extension Mineral Railway 
Company” applies for revival of powers and extension of 
time for compulsory purchase of lands and completion of 
railway, and that the ‘Cheadle Mineral Railway and Land 
Company, Limited,” follows in the same groove. Among 
“Waterworks,” which are fairly represented in the grand 
total given in the above table, having a due regard 
to the comparatively small amount of that aggregate, 
the Plymouth Corporation contemplate some extensive 
works, including the construction of a new reservoir, 
conduits, road diversions, impounding waters, and the 
acquisition of lands and other property. The South Stafford- 
shire Waterworks Company are the promoters of a very 
similar —— old seek, in addition, for a confirma- 
tion of their agreement with the Stourbridge Waterworks 
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THRUST SHAFT, CUNARD STEAMSHIP UMBRIA 
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Company. A “Bill” of the same description has been| By the courtesy of the Cunard Company we are enabled | WILLIAM RICHARDSON. 


deposited by the ‘‘ Bodmin Waterworks Company” in Corn- 
wall, in which a clause is introduced to authorise the Cornwall 
County Council to contribute money or takeshares, a proceeding 
which might possibly end in the Council taking over the whole 
undertaking, as we have already remarked has been done in 
other instances. A very different course is pursued by the 
“Lynton Water Company Limited,” in Devonshire. The “ Bill” 
asks for powers to dissolve that company and incorporate a 
new one. At the same time clauses are inserted, with provisions 
for effecting, if desirable, the transfer of the entire works to 
the Local Board of Lynton. Under the title “ Runcorn 
Water,” the Runcorn Improvement Commissioners propose 
to purchase, compulsorily or by agreement, the undertaking 
of the Runcorn, Weston, and Halton Waterworks Company, 
and to wind-up and dissolve thatcompany. No works of any 
great importance are included in the application to Parlia- 
ment by the East London Waterworks Company, although 
it proposes to raise half a million for—among other items of 
expenditure—sinking and constructing new wells and reser- 
voirs, and laying down mains and pipes. One of the clauses 
is “to make further provision for preventing the waste, 
misuse, or under-consumption of water, and to provide for 
penalties in all cases where the company’s rules in this 
respect are ignored or violated.” It is also sought in the 
“ Bill ” to determine the exact meaning of the word ‘‘ owner.” 

There are a few “ Private Bills” connected with Brighton, 
to which we have not yet referred, which deserve a brief 
notice. Under the title, “‘ Brighton, Rottingdean, and New- 
haven Direct Railway,” the company make two applications 
to Parliament, one for the revival and extension of time for 
compulsory purchase of lands and extension of time for com- 
pletion of works, and another for the abandonment of the 
undertaking, the release of the deposit, and the winding up 
and dissolution of the company, together with amendment or 
repeal of previous Acts. The “Brighton and Rottingdean 
Seashore Electric Railway,” proposes to construct a line from 
the former watering place to the village of Rottingdean in the 
County of Sussex, with a jetty or landing-stage at Rottingdean, 
and to make agreements with the Corporation of Brighton 
and other local authorities. It is intended to construct the 
railway on the extraordinary broad gauge of 24ft., and to run 
the carriages by electricity or mechanical power. The land- 
ing-stage at Rottingdean will be a short one, not projecting 
seaward more than a ccuple of hundred feet. In order to 
provide for the necessary installation plant, a clause is 
inserted in the “ Bill’’ to authorise the company to erect 
engine-houses, stations, fitting shops, yards, depdts, and 
works. A petition, headed “ Brighton Electric Lighting,” is 
promoted by the Brighton-Hove Electric Light Company, 
and seeks for powers to produce and supply electricity for 
public and private purposes within the municipal and county 
borough of Brighton and the parish of Preston. 

On or before the 9th inst., memorials complaining of non- 
compliance with the Standing Orders of either House, 
applicable previously to the introduction of Private Bills, 
must be deposited in the Private Bill-office, so far as the first 
hundred are concerned, the numbers indicating the order in 
which the respective “Bills” will be taken up by the 
examiners. 








THE THRUST SHAFT OF THE UMBRIA. 


THE accident to the machinery of the Cunard steamer 
Umbria, involving a delay of seven days in her arrival at 
New York, and considerable anxiety to all interested in the 
passengers, crew, ship or cargo, was the principal event in 
shipping circles during the last’ week of the year. Every- 
one acquainted with the construction of the vessel and her 
machinery, and with the excellent condition in which they are 
kept up, fully expected she would reach port safely after a few 
days’ delay. The accident, though an unusual one, was not so 
serious as the more frequent breakdown due to the fracture 
of the tail end shaft and loss of propeller, which recently 
—— to the Atlantic steamers Spree and Noordland. 
Had this occurred to the Umbria, it would have made a 
towage of 800 miles imperative, and caused a heavy claim— 
about £60,000—to be paid for salvage services, as in addition 
to her 400 passengers and crew, she carried a large number 
of valuable bonds. The defects to the fractured shaft 
were so repaired by the engine-room staff, under Chief 
Engineer Tomlinson, in four days, that she could steam for 
New York at an average speed of 10 knots. 

It speaks well for the Umbria and her sister vessel the 
Etruria that, though fitted with a single screw, they have 
previously made the passage across the Atlantic for over 
eight years in all weathers at a high speed, with the utmost 
regularity and immunity from serious mishap or delay. 
The diminished risk of disaster from complete disablement 
of machinery, and the greatly increased steering and 
manceuvring power in vessels fitted with twin screws, is fully 
recognised by the Atlantic passenger companies. In the 
course of the present year, when the two new Cunarders are 
running, the six fastest Atlantic ange vessels will be 
propelled by twin screws. In the Cape and Australian 
passenger lines twin-screw vessels are also running, and in 
the large Atlantic cargo and cattle steamers the same mode 
of propulsion is adopted, the four latest vessels of the White 
Star Line being so fitted. 

The Umbria’s main shaft failed, as we have said, in the 
thrust block. For sixty-four hours the ship lay riding like a 
duck at sea anchors notwithstanding that a gale was blow- 
ing. There was no danger whatever, and the captain very 
prudently declined to be towed, 








to give our readers a drawing of the Umbria’s thrust shaft. | 
As to the method of repair no information has yet reached | 
this country that is intelligible. All that is known is, that | 
the fracture took place in the third space from forward, and | 
diagonally between the third and fourth collars. We have | 
made no attempt to show the flaw or the manner of making | 
the repairs. The general idea is that Mr. Tomlinson fitted | 
four long keys or splices in slots cut in the collars, and then 
put bolts through the shaft, sacrificing, of course, part of the | 
thrust block. But there is no certainty on these points. 








COCKATOO ISLAND DRY DOCK CAISSON. 





HEREWITH, and on page 6, we give illustrations showing | 
construction of the caisson which closes the dry dock at 
Cockatoo Island. We published two views of the dock and | 
caisson on page 578 of our last impression, and a general 
description of the dock was given in a paper recently read at 
the Institution of Civil engineers, by Mr. E. W. Young, and | 
of which we published an abstract in THE ENGINEER of | 
25th November last: The caisson is rectangular in form, and 
is arranged to work without ballast, iron, or water, the air- | 
chamber being made of such size as to leave sufficient weight | 
on the rollers when the caisson is worked. The caisson slides | 
into and out of a lateral chamber like a sliding door, and the | 
arrangement of the machinery, including engine, gearing, and | 
automatic stopping gear, are shown on page 6. The range of 
tide is small, being only from 4ft. below cope at extraordinary 
high-water, and 10ft. below cope at low-water ordinary neap 
tides. When the water stands at 4ft. below the cope, the 
pressure on the rollers is about 37 tons; and at 10ft. below | 
cope it is about 47 tons, either of which pressures are ample 
for all practical purposes of steadiness in working. As the 
water level never falls low in this case, the air chamber could 
be kept high up; so that the centre of buoyancy or displace- 


| domestic hand-loom weaving industry. 





On December 16th the death occurred of another of the 
old engineers, who, as a body, have done so much for the 
nation. William Richardson was born at Horbury, near 
Wakefield, on the 11th of August, 1811. At an early age he 
was sent to the village school, and remained there until he 
was eight years old, when he was set to work to assist in the 
When eleven years 
old he was sent to the cotton mill of Mr. Thomas Haigh, 
| Colne Bridge until 1823, when, having been bound appren- 

tice, he entered the mechanics’ shop connected with the mill, 
| and remained there until 1833, having during this period 
| diligently applied himself to remedy the defects of his 
| scanty education, and make himself practically acquainted 


| with every machine in the mill as well as with the water wheel 


and its connections by which the machinery of the mill was 
driven. On leaving Cooper Bridge he removed to Marsden, 
and entered the service of Messrs. Taylor Brothers, engineers 
and boilermakers. In 1834 he entered the service of Messrs. 


| Hibbert and Platt, Hartford Works, Oldham, already a well 


reputed and rising firm of textile machine makers. In 1837, 
trade in Oldham being slack, in order to gain further experi- 
ence and knowledge, he left Oldham for London, and succeeded 
in obtaining employment with Messrs. Beal and Henderbury, 
East Greenwich, where he learned the use of gauges and 
templets, and obtained an insight into the principle of inter- 
changeability and accurate workmanship, which he never 
afterwards forgot. After working in London about six months, 


| he returned to Oldham, Messrs. Hibbert and Platt having in 


the meantime become busy. After Mr. Richardson's return 
to Hartford Works, he applied himself with such diligence 
and success to the remodelling of the scutcher department, 
that his employers advanced him to a leading position in the 
management of the business. From this time the career of 


| Mr. Richardson becomes part of the history of Hartford 
| Works. 


The building of the Hartford New Works, Werneth, 
and the consequent transference of several important depart- 


| ments, left Mr. Richardson free to devote himself to the 
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ment is just over 4ft. above the centre of gravity, giving great 
stability. 

The ends of the caisson are left open as far as possible to 
allow the free passage of water through, the faces being con- 
nected by diagonal bracing, except the ends of the air 
chamber, which are of course plated over. The plating also 
extends about 4ft. above the air chamber, with a sluice in 
each end, so as to allow the water to flow over the air 
chamber in ordinary working, or keep it out when it is 
desired to float the caisson out of its place. 

The time occupied in hauling the caisson into and out of 
the chamber is ten minutes, or five minutes each way. In 
hauling it in the end of the falling deck comes in contact 
with the heavy cast iron girder spanning the mouth of the 
chamber, and is thereby forced down. When the caisson is 
nearly across the opening, in hauling out, the end of the 
deck comes in contact with cast iron guides at the opposite 
sides of the entrance, and is thus forced up. The balance 
weights do not quite balance the deck, so that when it is 
down there is no tendency to rise. And when it is up it is 
held between the castings at either end and cannot fall. 
When the caisson slides into the rectangular chamber so as 
to open the dock, the handrails on either side of the gangway 
across the top of the caisson automatically fold down, and 
also automatically rise when the caisson returns to its place 
across the dock end. The caisson and the whole of the 
machinery were constructed and erected by Messrs. Easton 
and Anderson, of Erith and Whitehall-place. 





| remainder of the business carried on at the old works, with 
| which he had always been more particularly connected. 


After the building of Hartford New Works, the still further 
growth of the business led to the establishment of what may 
be called the outside branches. With all of these. Mr. 
Richardson was specially associated, taking a leading part 
in their installation and development. On all these additions 
to the business he has left the impress of his judgment and 
ability. 

Mr. Richardson took great interest in the progress of his 
adopted town, of which he was a borough magistrate, and for 
a time a town councillor, promoting its educational interests, 
especially in the direction of technical education, having been 
president both of the Oldham Lyceum and of the Oldham 
Science and Art School. He was a generous benefactor to the 
Oldham Infirmary. He became a member of the Institution 
of Mechanical Engineers in 1859, and was also a member of 
the Iron and Steel Institute from its foundation in 1869. 

The business of Hartford Works, in 1837, was changed 
from the style of Hibbert and Platt to that of Hibbert, Platt, 
and Sons. In 1854 Messrs. John and James Platt, having 
become sole proprietors of the business, decided, in conse- 
quence of its growth, to enlarge the partnership by admitting 
the chief heads of departments, viz., Mr. William Richardson, 
Mr. William Frederick Palmer, and Mr. Edmund Hartley, 
the style of the firm becoming Platt, Bros.,and Co. The late 
Mr. E. Spencer joined the partnership in 1864. In 1868 the 
business was transformed into a limited liability company, 
Mr. Richardson becoming vice-chairman, and having the 
proud satisfaction of seeing his elder son George taking his 
place as a director at the same board as himself. Mr. 
Richardson continued to hold the position of vice-chairman 
to the time of his death. At the age of 29 he married Mary, 
the eldest daughter of Mr. John Gartside, woollen manu- 
facture, Cherry Clough, Saddleworth. His death took place 
at his residence, Werneth, Oldham, on the 16th December, 
1892, at the age of eighty-one. 








SOUTH STAFFORDSHIRE ELECTRIC OVERHEAD 
TRAMWAY. 


On Saturday last the electric overhead system of the South 
Staffordshire Tramway Company, connecting Walsall, Wednesbury, 
Darlaston, and Bloxwich, was opened. The invited guests mustered 
at the generating station at James Bridge, and included the Bishop 
of Lichfield, the mayors of Walsall, Wednesbury, and West Brom- 
wich, and the members of the governing bodies of the district, the 
chairman and directors of the company, and the directors of the 
Electric Construction Corporation. Mrs. Carruthers Wain, wife of 
the chairman of the tramway company, on the invitation of the 
deputy-chairman, Mr. Trowe Courtenay, switched on the current, 
Mr. A. Dickinson, the company’s general manager and engineer, 
presenting her with a handsome gold ring bearing the emblems of 
Btaffordshire, Walsall, and Wednesbury. The guests afterwards 
proceeded by the electric tram to Walsall, where luncheon was 
served in the drill-hall, Mr. Wain presiding. 

Staffordshire is the only part of the country in which the over- 
head system of electrical traction with only one series of poles has 
been adopted. In other places the electric wire poles are placed on 
either side of the street, with a wire stretching from one to the 
other, and a cross wire suspended from the trolley wire, which 
renders it impossible to have outside passengers. In the system 
adopted by Mr. Dickinson in South Staffordshire the poles are on 
one side of the road only. They are of ornamental appearance, and 
can be made to serve the purpose of carrying arc lamps when 

ublic electric light is instituted. We described the tramway and 
its plant and generating machinery in THE ENGINEER of the 18th 
of Sevenber last. 
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For several months past it has been held that the 
trade of Great Britain has been diminishing, her manu- 
facturers suffering, and her farmers and land-owners on 
the verge of ruin. It is impossible to deny that state- 
ments made to this effect in nearly every important 
journal, and by influential and well-informed public 
speakers, are, to a certain extent, true. Yet it may be 
added that the outlook is not quite so bad, for the engi- 
neer at all events, as it has been made to appear, and 
that much misapprehension exists as to what the term 
bad trade really means. If we compare the trade of 
last year in certain departments and branches with that of 
other years which will suggest themselves to our readers, 
it may be said that our recent trade has been bad. But 
if we compare our commercial operations with those of 
twenty years ago, it will be seen that they have been enor- 
mously greater in volume. The truth is that the nation is 
always making money, and sometimes we make it more 
easily and quickly than at other times. But although the 
working of the vast and complicated machine has been 
‘on the whole satisfactory, and although there is no reason 
to fear an immediate breakdown, it must be admitted 
that there are evidences of friction, and wear and tear, 
and weakness, which deserve close attention. It is 
manifest that a feeling of unrest and dissatisfaction has 
been growing and acquiring strength among those who 
work more with their hands than their heads. Any 
thoughtful man who considers the signs of the times can 
scarcely fail to see that, instead of men liking their work 
and doing their best, there has grown up, and is growing 
up amongst us, a dislike of work in any conceivable 
shape or form. The cry -is in every direction for 
more leisure. Ostensibly the demand for an eight 
hours’ day is made in order that more hands may 
find employment; but the true-born working man has no 
very tender solicitude for anyone but himself, and 
the idea that he will have less work to do, and can still 
earn the same wages, is very sweet. We do not agree 
with those who hold that this dislike for work is only a 
trait of human nature, because it is certain that 
multitudes of men are never so happy as when working, 
and we do not believe that our great commercial prosperity 
could ever have been built up by unwilling workers. The 
feeling, the desire, the aspiration for leisure has been 
pushed to its present extreme form only of late years. 
It may end in nothing ; reaction may set in; but, on the 
other hand, it is quite possible that we have by no means 
seen the end, and we confess that we think there is more 
ground for alarm in this tendency than in any other 
sign of the times. Nations, like individuals, ‘live by 
industry. There is work to be done; if it is left undone 
the result must be disaster. An inquiry into the causes 
which have led to the development of the desire to be 
idle would be out of place just now. Those who have 
opportunity, however, will find it well worth their while 
to pursue the subject further. On the other hand, it is 
pleasant to note that the warfare between labour and 
capital carried on last year has had results which appear 
to have taught something to the men, while it has consoli- 
dated the position of the capitalist. It has been proved 
that unionism is a game at which two parties can play, 
and there is reason to hope that more will be heard 
of arbitration, sliding scales, conciliation boards, and 
other civilised methods of adjusting labour and wages 
difficulties. We have repeatedly asserted, and we re- 
assert now, that conflicts between labour and capital are 
very largely the result of ignorance on the part of the 
men, and that employers have frequently only themselves 
to thank for the occurrence of strikes. The workmen 
and the capitalists are, in a sense, partners, and more 
confidence should be placed by each in the other. In the 
spread of information concerning trade matters lies the best 
antidote to the pernicious teaching of the paid demagogue, 
who earns his money by sowing dissension between labour 
and capital. The average workman knows little or 
nothing about trade, and believes in the earning of profits 
which have no existence outside his own imagination. 
Much would, we think, be gained, if more trust were 
placed in him, and more care taken to teach him in what 
way the wages he is paid are obtained. Apart from all 
labour troubles, however, we have agricultural depression, 
which is certain to react on all branches of trade. It 
seems remarkable that so little has yet been said concern- 
ing the true causes of this depression, which appear to be, 
in the first place, an enormous grain production abroad, 
and very low freights. It is impossible not to see that 
the activity of our shipyards means low prices for the 
British farmer. All the efforts of the engineer for years 
back have been devoted to cheapening commodities and 
increasing their quantity. The very success which has 
attended his labours, is manifested by the profusion 
of food in the world, and the infinite facility with which 
it can be moved from place to place. The engineer has 
no doubt done much for the British agriculturist; but, on 
the other band, it is the engineer alone who has enabled 
corn to be grown, and reaped, and threshed on a 
colossal scale in the great plains of the West. It is he 
who has supplied the railways to bear it to ports, and 
the machinery which will transfer 3000 tons of wheat to 
a steamer in twenty-four hours, and engines to carry that 
wheat across the Atlantic. Not unnaturally a demand 
for Protection has been raised. We cannot do better 
than refer our readers to the correspondence columns 
of our last volume.! They will find there most of the 


1 Readers of ' THE ENGINEER, and we ourselves, are indebted to numer- 














DEATH. 
On Tuesday, the 27th December, at 1, Beauly-terrace, Glasgow, in his 
Tith year, Laurence HI11, C.E., eldest son of the late Laurence Hill, 
LL,.D., of Barlanark, 





ous cor who have done much to add to the interest of its 
pages. It would be perhaps invidious to mention names, but we 
avail ourselves of this opportunity to express our appreciation of the 
kindly svirit in which many persons have taken infinite pains and 
trouble to supply information which is not to be had elsewhere, and so 
have added largely to the value of our correspondence columns, 





arguments that can be advanced for and against Pro- 
tection. Whatever the ultimate end of the discussion 
concerning agriculture in the British Isles may be, it 
appears to us ‘that the end will not be yet, and mean- 
while, as we have said, the prospects of the engineer, 
civil, or mechanical, or electrical, are not wholly bad or 
devoid of promise for the year which we have just com- 
menced. 


CIVIL ENGINEERING. 


With but very few exceptions the civil engineering accom- 
plishments of the year, important as they may be in the 
aggregate, have been what familiarity compels us to call 
common-place. The most notable is the Vyrnwy Water 
Supply Works of the Liverpool Corporation. These 
works are remarkable as comprising the longest town 
water supply aqueduct in the world, the construction of 
most remarkable engineering architectural works, in- 
cluding a very large masonry dam, water towers, 
and other structures, and the formation of a new and 
beautiful lake nearly five miles in length. These works 
were inaugurated on the 14th of July last by the Duke 
of Connaught, and on the 14th we published as a supple- 
ment a complete account of them. 

Preparations are now being made for works of a similar 
order, involving even larger engineering structures, for 
the supply of water to Birmingham, also by the formation 
of reservoirs in Wales. Powers were obtained for these 
works, from the designs of Mr. Jas. Mansergh, M. Inst. 
C.E., last year, and they will at first include the con- 
struction of dams for the formation of two large reser- 
voirs, as described in THE ENGINEER of 17th April and 
16th October, 1891. 

The water supply of London occupied the attention of 
a Royal Commission during a considerable part of the 
year, and the Commission has not yet concluded its 
labours even to the extent of arriving at the preliminary 
report. Information has been collected from numerous 
sources, and nearly all the engineers well-known ‘in con- 
nection with water supply questions have given evidence 
on the past, present, and possible future sources of 
supply not only for the present population, but for three 
times it, or for about 15,000,000. We deal with the 
London supply more fully in another part of this article. 

In America some very heavy waterworks projects are 
under consideration, and perhaps the highest dam ever 
contemplated is about to be commenced. This is the 
Croton Aqueduct dam for the New York supply, which, 
from the bottom of the foundations at the lowest part, to 
the water level is to be 250ft., and it will be 600ft. in 
length. It will have to sustain a water pressure of 167ft., 
and at 200ft. below the ordinary water level it will be 
180ft in thickness. A description of this dam was given 
in our impression of the 9th ultimo. Various designs for 
this dam have been prepared and discussed, accepted and 
rejected during the past ten years, but the contract for 
its construction has been recently let for £830,000. 

A large concrete dam is in course of construction for 
the water supply of Butte City, Montana, U.S. This 
dam will be constructed of concrete, 120ft. in height from 
the bottom of the foundations at mid-stream, and will be 
350ft. in length on the crest. It will be 10ft. in width at 
the top, and 83ft. in thickness at the 120ft. depth. It is 
curved to a radius of 350ft., and will have a byewash of 
15ft. in width near one end. The concrete will be made 
of Portland cement and crushed granite, from the site of 
the works. The reservoir face is vertical, and is what is 
known as a gravity section. It will be faced with a 
hard blue granitic rock, and the bed rock is also granite. 
Some troubles have occurred in Italy with a large dam, 
and the construction of masonry structures of this kind 
has been occupying more attention than for many years. 

Tunnel engineering belongs to the future, as there are 
no achievements of note to record for 1892; but numerous 
projects are in consideration, some of which will, without 
doubt, be pushed forward, and some will probably enter 
upon a commercial stage. Work is in progress in con- 
nection with the construction of the Blackwall Tunnel, a 
project which ought never to have received assent, inas- 
much as a bridge would have been, from every point of 
view, a more satisfactory crossing and less expensive. 
The approach to this tunnel commences at such an 
enormous distance from the river that it can never 
afford any real facilities to the advantage of the 
riverside warehouse traffic, and its southern extremity 
lands peopie in a district from which no trade comes, 
and to which no traffic goes worthy of considera- 
tion in connection with so costly an undertak- 
ing. A bridge, as we pointed out in THe ENGINEER 
of the 18th March last, could have been constructed which 
would have given all the headway required for the river 
traffic, would have received and delivered it at the very 
edge of the river on both sides, and would have cost 
much less than this very unsatisfactory tunnel. 

The tunnel project most talked of is the Channel 
Tunnel, and it, like the poor, is always with us. A Bill 
has been lodged i in Parliament for powers in connection 
with it, and its chief supporter, Sir E. Watkin, last week 
treated the shareholders in the Channel Tunnel Company 
to what was perhaps the very thinnest argument ever 
presented to a set of people expected to invest money in 
a speculative project. One does not expect much solid 
proof of the importance of a proposed public work pre 
sented by Sir Edward Watkin, but his treatment 
of those who have at present supported him has 
now reached a stage which makes one question the 
sanity of those who could listen to him. In his recent 
address as president of the Institution of Civil Engineers, 
Mr. Harrison Hayter dwelt on this subject, and on the 
proposed tunnel between Scotland and Ireland, both of 
them, of course, from the engineering points of view ; the 
military and political aspects of the Channel Tunnel 
being disregarded even in his series of conclusions 
on the general question. He treated the matter 
precisely as though England and France were under 
one rule. Perhaps, however, it may be suggested 
that as this has so long ceased to be the case, it can 
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hardly be left out of consideration in dealing with 
the subject. It would be interesting to know why, if 
greater facilities for crossing the Channel are so much 
needed, and why, if it is thought that these facilities, even 
as far as they are supposed to be obtainable by means 
of the tunnel, are he or likely to attract at least 
£10,000,000 for making this hole under the sea, why is it 
that the few millions necessary for providing good harbour 
accommodation—on both sides of the Channel—and a 
good service of large train ferry-boats, as proposed by 
Sir John Fowler, are not readily forthcoming? This 
ferry, supposing the harbours to be made, is a really 
practicable thing; but while it is not pushed, other 
schemes for crossing the Channel command some support 
—even such an impracticable scheme as a Channel Bridge, 
concerning which a Bill has been lodged this session. 
The project seems to be supported in France chiefly by 
large steel and iron-producing firms, and by a well- 
known continental contractor; and there is no doubt 
that the orders for the enormous quantity of steel which 
would be required for this bridge, would be exceedingly 


welcome in the present languishing state of the iron and | 
steel trades of France, even if the mere promotion of | 


such schemes does not pay. On the Continent the Simplon 
Tunnel still occupies attention. Project after project has 
been brought forward; the last one proposing to reduce 
the length of the tunnel from 12} miles to about five, 
by piercing at an elevation of about 500ft. above the 
previous proposed level. 

The proposed railway tunnel under the Humber to 
connect the railways north and south, and so dispense 
with the Hull ferry, is, like the Solent Tunnel, still under 
consideration. The great facility, however, with which 
tunnels may now be made under Mr. Greathead’s system, 
as they have been under the Thames, under the river St. 
Clair, and under several other rivers, makes it probable 
that several of these useful schemes may be carried out. 
A tunnel under the Thames has been proposed between 
Rotherhithe and Ratcliff, but rejected in favour of a ferry, 
powers for the establishment of which, at a cost of 
£418,000, the London Couniy Council is seeking from the 
present Parliament. Here again we have a scheme 
brought forward by an irresponsible body, one which is 
certain to be costly and inefficient, one which can 
only accomplish a part of the work required, and 
that at considerable risk to and danger from the 
river traffic. It is a scheme upon which advice has 
only been taken as to its feasibility, whereas the problem 
of so important a river crossing should, as well as the 
Blackwall crossing, have been subjected to the considera- 
tion of a number of highly-qualified engineers, if not 
thrown open to engineers generally. When so important 
a problem as the crossing of a river like the Thames by 
the best possible means has to be dealt with, it should be 
the subject of the offer of two or three premiums of a 
value commensurate with its importance, so that the 
very best solution which originality as well as experience 
can suggest might be obtained. It is not to be ex- 
pected that such matters can be properly worked out 
either by a council or a committee, or that a method 
having been decided upon by one or other of these can 
be treated with much originality by the technical 
adviser of such a committee who already has his hands 
more than full with the numerous engineering operations 
which he is always conducting for them. We need not 
hesitate to say that, not only is a ferry between Ratcliffe 
and Rotherhithe a highly-unsatisfactory method of cross- 
ing, but that the best possible crossing, namely, a bridge, 
could, without any insuperable difficulties, be erected 
there. Some such design as that illustrated in THE 
ENGINEER of the 28th of October last seems to offer one 
of the best solutions of the problem. 

In canal engineering accomplishment there is not 
much to be recorded. This perhaps bears no relation to 
the plethora of canal engineering politics, but we can 
hardly hope that the latter will pass over without some 
detrimental effect on the former. There is little neces- 
sity for our dwelling upon the Panama project and the 
deplorable admixture of politics, finance, intrigue, 
incapacity, and dishonesty connected with it. Every- 
body is made acquainted by the daily papers with some 
of the truth concerning this, and of the political capital 
which it is hoped to make out of it. With this we deal 
in another column. 

A correspondent in a recent number of the Times 
questions whether anyone remembers that Herodotus 
tells us how the Delphic oracle anticipated the present 
scandal in giving warning generally against cutting 
through an isthmus, as follows :— 

‘* Dig not the isthmus, nor your money spill, 
Jove could have made an island at his will.” 
It seems a pity that Jove did not anticipate enough in 
this case to have made an island of South America, 
although we do not wish his aid in canal engineering 
generally. 

Canal engineering at home has not prospered during 
the year. None of the several useful schemes to which 
we referred this time last year have reached the practical 
stage. In spite of the difficulties which have beset it, the 
Manchester Ship Canal, elsewhere referred to, has pro- 
gressed, and the large increases which have become neces- 
sary in the capital expenditure have not discouraged the 
Manchester and Salford people. They are, no doubt, 
encouraged by the fact that the completed part of the 
canal is already earning money, and that in a very short 
time a further length will be in a position to do so. 
Already lines of ships have been established between the 
canal and London and elsewhere, and a port not far from 
Weaver Pool has been established, and named Saltport. 
About a score of boats from over 4000 tons down to 700 
tons discharge their cargoes at Saltport. This is the first 
port to which the canal has given rise, but it is probable 
that another will be established at Ellesmere, and these 
are among many signs that the canal will do business. 
It is much to be hoped that this will be the case, 
and that in spite of the unexpectedly high cost of 
the work, the results will be sufficiently satisfactory to 








encourage the support of the several other canals of 
much smaller magnitude which are very much wanted in 
this country. All experience, and especially that of the 
last few years, has confirmed the necessity for and the 
value of the two systems of transport, namely, railways 
and canals for industrial purposes. Comparisons have 
often been inade upon insufficient evidence concernin 
the cost and relative advantages of transport by rail an 
by water, but there cannot be any doubt that we are as 
much in want of the possible economy in transport which 
canals offer, as they are or have been in Belgium. Recent 
returns concerning the cost of transport by rail of 
agricultural and industrial products in this country afford 
a further proof of this. The manufacturing interests have 
called for and have obtained a revision in railway rates. 
This revision has made it necessary to the railway com- 
panies to recoup themselves by a general increase in tariffs 
where discriminating rates were previously observed. 
Some manufacturers have gained advantages, some are 
dissatisfied, and agricultural freighters are many of them 
face to face with charges which threaten to be the pro- 
verbial last straw. The increase in rates for several of 
the agricultural and market-garden produce is such as 
to increase the cost of transport by an amount which, for 
the produce of an acre, ranges from £3 to £14. We do 
not pretend to say that the construction of the several 
canals which have been proposed could do much towards 
the improvement of transport facilities for some of the 
agricultural districts, but there can be no doubt that the 
establishment of extended water conveyance would bring 
about such a distribution with regard to heavy and light 
and slow and fast goods transit, that a re-arrangement of 
tariffs by the railway companies would follow and enable 
the latter to revert to lower rates, where encouragement 
of traffic is desirable. The average cost of canals in 
England suitable for modern requirements need not be 
more than, say, one-sixth of the cost of railways per mile. 
The cost of maintenance would not reach one-third that 
of railways, and the cost of conveyance of heavy 
materials is even now less than one-third of the cost by 
railway. Few people realise how great is the cost of 
conveyance of agricultural and mineral produce on rail- 
ways in England, as compared with the cost in France, 
Belgium, and Holland. 

Something has been done in this country towards the 
construction of what might be called country tramways, 
but so much remains to be done that it cannot be said 
that much more than a commencement has been made. 
Much also remains to be done in the improvement of 
tramway and passenger traffic in towns generally. A 
great deal has yet to be done to make mechanical haulage 
not only practically successful but commercially so. 
Steam tramway engines have decreased in number, rather 
than increased; cable traction extends but slowly, and 
though suitable for many places, is not generally applic- 
able. Electrical traction is—as it has been for a long 
time—only in the promising stage for tramways, and is 
not likely to become at all general so long as it is neces- 
sary to provide a two-horse tramcar with motors of from 
25 to 30-horse power. It is not alone that this large 
horse-power on the car or dummy weighs a great deal, and 
costs a great deal; but that it means large horse-power 
in the generating station, much of which is only 
oceasionally called for. Thus higher first cost and 
higher working expenses are unavoidable. Until 
means are adopted which will make, say, a ten-horse 
motor sufficient for a two-horse car, this will be the case. 
It is necessary that mechanical arrangements should 
be made by means of which the 10-horse power 
shall be ample for starting the loaded cars, or for work- 
ing them at a moderate speed uphill, while the 10-horse 
power would be ample for moving the car at full speed 
along level roads. The necessary device is, we believe, 
to be forthcoming, but it has not yet received practical 
trial. The gas engine is now before the public as a 
tramway motor, and we are likely to hear more of it in 
the near future. 

The most important event of the year, in connection 
with railway engineering in this country, was the com- 
mencement in June of the Lancashire, Derbyshire, and 
East Coast Railway—known as the East to West Rail- 
way. It is one which will involve a great deal of very 
heavy work; and connected with it will be the construc- 
tion of an East Coast dock at Sutton-on-Sea, which 
alone will cost nearly three-quarters of a million. The 
first sod was cut at Chesterfield on the 7th of June by 
Mrs. W. Arkwright, who then invited those present to 
return on the 7th of June, 1895, for the opening of the 
line; so that Mr. R. Elliott Cooper, its engineer, will 
have to make the best possible use of the next two-and- 
a-half years. 

For town railways electric propulsion seems to be 
likely to be the mode of propulsion of the future. The 
working of the City and South London Railway is most 
encouraging in this respect, and the Liverpool overhead 
railway, which is to be opened early next month by the 
Marquis of Salisbury, is the most recent development in 
this direction. It is an electric railway in every respect, 
for not only is the traffic to be conducted by electrical 
power, but the signals are to be operated automatically 
by electricity throughout, not one signalman being 
employed on the whole line. 

We have so fully in our recent impressions dealt with 
the various Bills in Parliament, that it is unneccessary 
to refer to the project set forth in these measures, but it 
may be mentioned that although the number of Bills 
in Parliament is smaller than it has been for over twenty 
years, they represent altogether a very large amount of 
engineering employment. There are some railway 
projects abroad in which British engineers may at some 
future time be interested, if we do not allow those of 
other countries to step in aided by superior financial 
enterprise, as we did in the case of certain Asia Minor 
railways now being carried out under German capitalists. 
In dealing with the work of the future, Mr. Harrison 
Hayter, in the address already referred to, dealt at length 
on the Euphrates Valley railway route to India, and 





Euphrates Valley navigation. Into these matters, how- 
ever, we will not follow him, nor to several others which 
appear to belong to the somewhat distant future. 
Problems more nearly at hand in connection with railways 
include the very difficult one of reduction in the cost, not 
only of construction, but of working of railways, for here, 
as in America, it is perfectly obvious that falling rates will 
mark railway operation, and little as it may seem possible 
at present, reductions in the cost of railway maintenance, 
haulage, and management, will have to be brought about, 
and whether this is to be by means of numerous detail 
reforms or by radical changes, the economy will have to 
be effected. 

Before concluding this glance at the civil engineering 
matters of interest in connection with the past and 
present year, reference may be made to the Institution 
which represents British engineering. A new edition 
of the list of members, corrected to the 2nd inst., the 
seventy-fifth anniversary of its establishment, shows 
that the aggregate number of all classes has increased 
34 per cent. during the past year to 6341, which 
includes 1795 members, 15 honorary members, 3312 
associate members, 389 associates, and 830 students. 
The Institution embraces all branches of engineering, 
and its proceedings include the literature of all the 
most recent developments in every branch. The increase 
in the number of members in not quite as large as in a 
year or two ago, but is probably as great as the main- 
tenance of a higher standard will permit. 


MECHANICAL ENGINEERING. 


In shipbuilding the most important work of the year 
has been the construction and launch of the magnificent 
Cunarder the Campania. The time has not yet come to 
add anything to what we have already said concerning 
this ship and her sister the Lucania, which is well 
advanced. It is a very interesting fact that Atlantic 
steamers appear to make faster and faster voyages as 
they advance in years. In another page will be found 
some very suggestive information on this point concern- 
ing the performances of the crack Cunard ships Etruria 
and ah ng The failure of the shaft of the latter 
vessel on her voyage to New York has caused a great 
deal of excitement. It is evident, however, that she was 
never in danger. The greatest credit is due to Mr. Tom- 
linson and his staff for the skill, resource, and energy 
displayed in repairing the shaft ina gale. Various and 
more or less incomprehensible statements have been cir- 
culated concerning this work. We can assure our 
readers that they are all more or less unworthy of cre- 
dence. It would appear that to prevent the failure 
of screw shafts is more than engineers can accomplish. 
The normal stresses to which they are submitted are 
always very far below the breaking strain, and it must 
not be overlooked that very few breakages supply evi- 
dence that the shaft has been twisted in two. Until 
more information has been obtained as to what is really 
the nature of the stresses to which a shaft is subjected, 
it seems hopeless to suggest a remedy. As to cross- 
bending stresses, it would not be difficult, we think, in a 
small steamer at all events, to obtain a record of shaft 
deflections. It would, however, occupy more space than 
we can spare to describe the apparatus and methods 
required. 

The novelty of the year in shipbuilding is, we think, 
the turret-deck steamer patented and constructed by 
Messrs. W. Doxford and Sons, of Sunderland. She isa 
highly improved whaleback. She is, from keel to water- 
line, built like most other vessels; but from the water- 
line the shell is rounded off upwards and inwards until it 
terminates at the upper-deck level in an —- structure, 
misnamed a “turret,” running fore and aft. The 
vessel has no shear, her deck running in a_per- 
fectly straight line fore and aft. The plating 
‘curving inwards from the water-line to the turret-deck, 
is thick and strong—indeed, the same as the plates of 
the hull proper, so that the whole skin of the vessel 
above and below is of the same thickness.” This hurri- 
cane deck is in width equal to about half the beam of the 
ship. The engines are placed aft, as in the whaleback 
steamer, so that from the engine-room to the forecastle 
there is a long continuous hold, interfered with only by 
the necessary bulkheads. The boats, the accommoda- 
tion for engineers and crew are all abaft the engine-room, 
but the captain and officers are placed as usual under 
the bridge forwards. The first of this new type of 
cargo steamer has been built by Messrs. Doxtord and 
Sons for Messrs. Petersen, Tate, and Co., of Newcastle. 
The vessel, appropriately called the Turret, is of 1990 
tons, and of 1000 indicated horse-power. 

We are indebted to the Newcastle Chronicle for the 
following tabular statement setting forth the tonnage of 
ships constructed during the last twelve years in the 
kingdom :— 


Year. Tons. 

1881. Total production reported 1,000,000 
1882. do. 1,200,000 
1883. do. 1,250,000 
1884. do. nés. 406, ty | ee 
1885. do. jas <ee8l on 
1886. do. obs” ude cae” 
1887. do, hee ede ogg ne 
1888. do, fb, wna 903,687 
1889, do, 1,332,889 
1890. do, iio” oaaneeye ee 
1891. do. sis 00> coy ee 
1892. do. 1,194,784 


We cannot leave the subject of shipbuilding without 
recalling to the memories of our readers the remarkable 
feat accomplished by Messrs. Yarrow and Co., who turned 
out complete in all respects a large stern-wheel river 
steamer for the French Government in twenty-three 
working days. This boat we illustrated in our impres- 
sion for November 18th. 

In marine engine work there is practically nothing new 
to record, no developments have taken place during the 
past year, nor is there promise of any in the immediate 
future. Pressure seems to have settled steadily down to 
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160 1b.; and although quadruple expansion engines have 
been used with success, the gain derived from the use of 
pressures of 200 Ib. does not appear to shipowners to com- 
pensate for the trouble involved, partly with furnaces, 
partly with joints, and largely with water gauges. Attempts 
have been made with some success to produce a glass which 
will not undergo partial solution at very high tempera- 
tures and pressures. Some advance has been made in the 
construction of evaporators, feed heaters, and filters; the 
principal workers in this direction being Mr. John Kirkaldy, 
Mr. Mudd, and Mr. Morrison. Copper steam pipes are not 
yet what they ought to be, and various devices, such as wind- 
ing with square wire, hooping, &c., are being adopted by 
various firms. An examination of the circumstances 
attending numerous steam pipe failures which have not 
had a fatal conclusion has led us to the belief that these 
failures have been in many cases due to defects not so 
much in the pipes as in the way in which they are fitted. 
When a ship is new there is little motion in the engines 
or boilers, but after a while the whole of the machinery 
begins to ‘‘ work” in the hull, the steam pipes undergo 
slight bending, and this action long continued causes 
deterioration. Again, adequate provision is not made for 
the discharge of water from bends. A great deal of pipe 
fitting is done even now on principles which answered 
very well with pressures of 30]b. or so, but which are 
quite unsuited to modern pressures. Welded steel and 
wrought iron pipes are coming into favour, the welded 
seam being provided with a covering strip rivetted on; 
but these are excessively rigid. All so-called ‘“ bends” 
have to be at right angles, and unless extraordinary pre- 
cautions are taken to provide for expansion, and the 
“working” of the boilers and engines, there will certainly 
be bad accidents. 

The forced draught question as regards the mercantile 
marine seems at present to be left in the hands of Mr. 
Howden, who has fitted numerous ships during the past 
year. So much has appeared concerning this system in 
our pages of late, that it would be superfluous to refer 
further to it. In the Navy the problem seems to be 
undergoing gradual solution. It will be remembered 
that, for years after the surface condenser had been 
freely, if not universally, used in the merchant service, 
its adoption in the Navy was accompanied by the 
destruction of the boilers, Committees of inquiry were 
appointed, and great Blue-books published. Nothing 
came of these reports. Yet we scarcely ever hear of 
corrosion or pitting as a trouble now. It has been said 
that the difficulty has been overcome by taking care that 
air shall not enter with the feed-water. There is reason, 
however, to think that this has very little to do with the 
question. The boiler-plates do not suffer, because the 
steel used is perfectly homogeneous. Iron boilers still 
fail. As the use of steel extended, and the steel became 
better and better, and more and more incapable of 
setting up localised galvanic action, so has less and less 
been heard of corrosion; and whereas a few years ago it 
was almost impossible to work without a thin scale on the 
plates, care is now taken to avoid as far as possible the 
formation of any scale whatever. As to the use of forced 
draught in the Navy, it is becoming every day more 
apparent that it can be used with perfect success up to about 
lin. ai in boilers properly designed. The double- 
ended boiler with one uptake common to six furnaces is an 
abomination, and has been responsible for most of the 
failures. Three furnaces at each end, each furnace with 
its own uptake, are not found to give trouble, provided 
the tubes are not put too close to the sides. Some elas- 
ticity and breathing room must be allowed. During the 
past year various trials have been made with malleable 
cast iron ferrules. These have been illustrated in our 
impression for July 8th. In a way they appear to have 
been successful, but it remains to be proved that they will 
not be rapidly destroyed. A committee on forced draught 
has been taking evidence somewhat erratically for months, 
but their report has not yet been published. It is, we 
think, very desirable that Mr. Howden should be allowed 
to try his hand in some one or other of the ships which 
have given trouble. He is himself quite confident that 
he could succeed in rendering boilers which are now use- 
less, save at natural draught, quite safe and efficient with 
possibly as much as 2in. of air pressure. 

Mr. Maxim, of rapid-fire gun fame, has fora long time 
been experimenting on the production of a motor suitable 
for aerial navigation. He has recently addressed an in- 
teresting letter to the Times on Navy boilers and forced 
draught. He maintains that if the feed-water was sent in 
at a pressure of 50 1b. greater than that in the boiler, it 
would cause sufficient circulation to keep the tubes in 
‘solid water” at the tube plate end, and so prevent 
leakage; but he gives no details, and it is impossible 
to pronounce an opinion on the value of his suggestions, 
but in the course of his letter he gives the following 
account of certain experiments which he has made. 

A German silver tube, less than }in. in diameter, 90in. 
long, and jin. thick, was placed in a white-hot petro- 
leum fire, and with a forced circulation was made to 
evaporate at the rate of 26}]b. of water per hour per 
square foot of surface. A cluster of copper tubes, the 
same size, length, and thickness, were placed in a white- 
hot petroleum furnace and were found to steam perfectly, 
without the least overheating, with a pressure of 400]b. 
per square inch. A boiler, having 800 square feet of 
similar heating surface and weighing 753 lb., the casing, 
smoke stack, seating &c., weighing 163]b., bringing the 
whole up to 9161b., and containing less than 800 |b. of 
water at any one time, was made to supply steam at 
300 lb. per square inch to two high-pressure engines which 
developed 300 actual brake horse-power, not indicated, 
the fire being from a petroleum burner giving 32 square 
feet of purple flame, 26in. deep. In this case the down- 
take, through which the feed-water and the induced 
water entered the lower ends of the water tubes, was out- 
side the boiler casing, and the quantity of water passing 
was about ten times the volume of feed-water. This last 
experiment has been tried many times, and always without 
injury whatever to the delicate copper tubes. 





We may add, that to get 800-horse power in this way 
is not a very huge performance, as locomotives with 
1200ft. of heating surface will easily develope 600-horse 
power—that is to say, 1-horse power for 2 square feet of 
heating surface. Marine engines will give a horse-power 
for 14 square feet, and torpedo boats 1-horse power for 
1 square foot. These last, are, however, triple-expansion 
condensing engines, using much less steam than Mr. 
Maxim’s engines. 

Earnest endeavours have been made during the past 
year to adapt the water-tube boiler to marine purposes, 
especially in the United States. The more recent depar- 
tures in this direction all contemplate the use of small 
diameter bent tubes. In fact, they are modifications of 
the well-known Thorneycroft boiler. It is, of course, 
evident that they depend for their success on three main 
factors—perfectly clean fresh water, excellent workman- 
ship, and thoroughly good material. Steam generators 
of this type would have been impossible a few years ago. 
It must not be confounded with the Yarrow straight tube 
type, whichis radically different, and has, we understand, 
also been giving excellent results. The tubulous boiler, 
with tubes of 4in. or so in diameter, seems to be specially 
reserved for use in electric light installations. It has so 
far been a failure when tried at sea. 

Concerning the direction which locomotive engineering 
has taken, and is likely to take, there is little new to be 
told to the readers of this journal. The compound loco- 
motive does not appear to commend itself to British 
railway companies. In truth, our engines are already so 
economical that it does not seem to be easy to improve 
on the normal results. In the United States, however, 
the conditions are very different; when an engine is 
burning 501b. of coal per mile, almost any change in 
construction should be for the better, and a saving of 10 1b. 
per mile ought to be easily effected. When an engine is 
burning but 251]b. or 301b. a mile in doing about the 
same work, the case is very different. One reason among 
many why the American engine is so wasteful of fuel lies 
in the smallness of the lap on the slide valves, which 
seldom exceeds 3in., and is often only 4in. The normal 
English lap is lin. The small lap gives the driver 
unusual facilities for wasting steam. Compounding will 
stop this to a great extent, and may be regarded as largely 
the equivalent of more lap. Probably on account of the 
central position of Chicago, and the great number of com- 
peting railroads establishing communication between it 
and the sea-board, a great struggle to obtain high 
speeds has been in progress for some time at the 
other side of the Atlantic; and we find that the large 
driving wheel of English practice, hitherto contemned 
and condemned by American engineers, is being very 
freely introduced. At the same time larger and larger 
engines are being built. It is not for us to say where the 
movement will stop. Locomotives weighing with their 
tenders 92 tons have been in use for some time. But 
the Pennsylvania Railroad Company has beaten all 
competitors in this direction with an engine constructed 
at its Altoona shops. It is certainly the largest locomo- 
tive ever constructed. It has four coupled drivers Tft. 
in diameter, and each pair carries 20 tons. The bogie 
wheels are 3ft. 6in. in diameter, and carry 25 tons; 
the total weight of the engine alone being 65 tons. The 
tender weighs full 31 tons, so that the combined weight 
of the two is 96 tons. The engine is compound, the 
high-pressure cylinder, on the left-hand side, 
being 19}in. diameter, and the low-pressure cylinder 
3lin. diameter, with a stroke of 28in. The boiler 
pressure is 200 lb. The boiler is 5ft. in diameter 
and 27ft. long. The fire-box is 9ft. long and 40in. 
wide, inside grate measurement. The height to the 
top of the cab is 14ft.; to the top of the chimney, 
15ft.; the distance from the bottom of the boiler to the 
rail is 6}ft., so that a man over 6ft. high could walk under 
the boiler. In ordinary American locomotives the dis- 
tributing valves are placed on top of the cylinders; in 
this engine they are between them, and are piston valves 
12}in. in diameter. The running board, of wrought iron, 
is the same height on the engine that it is on the tender, 
and begins below the cylinders, forming an apron in front 
of them. This is expected to do good by protecting the 
cylinders, rods, and crossheads, from cold winds and the 
resistance offered by rushing through the atmosphere at 
high speed. 

While on the subject of American locomotives, we may 
mention a new crosshead attachment, which is novel, 
ingenious, and by no means devoid of good points. It is 
applicable, of course, to other than locomotive engines. 
It is in use on the Wabash Railroad. The piston-rod is 
perfectly straight, without taper or shoulder. The cross- 
head—which is of the single-bar-overhead type—where the 
rod enters it, is split, leaving an opening about din. wide, 
and the rod is secured by two clamping bolts, which are 
1,5;in. in diameter and spaced 33in. apart. When the rod 
is properly fitted and the bolts screwed up, there is 
probably sufficient holding-power in the 6}in. of contact 
to make a key unnecessary, but a key is used as an 
additional precaution. The important feature of the 
arrangement is the doing away with the shoulder on 
the piston-rod, and thereby very much diminishing the 
probability of starting a fracture at this point, and the 
rod can always be kept tight in the crosshead without 
trouble. 

In this country the weight of locomotives is increasing, 
and that in a more rapid ratio than the diameter of the 
cylinder or the amount of the heating surface. This 
means, of course, that the parts are being made stronger. 
This has been rendered necessary, partly by the 
augmentation which has taken place in pressures, and 
partly by the daily increasing desire of locomotive super- 
intendents to keep their engines out of the repair shops. 
The most striking novelty of the year is, no doubt, Mr. 
Webb’s eight-coupled mineral engine, illustrated in our 
impression for December 28rd. This is, as we have 
said, the first of the type used in England, and it will 
probably not be the last. It ought to be quite compe- 
tent to deal with 600-ton trains, and its performance will 





no doubt be watched with interest, because we shall then 
have a practical test of the commercial value of large trains 
to railway companies. In a word, if the engine gets full 
loads, we shall be in a position to see how far the 
American system of heavy and slow haulage is suited to 
certain districts of this country. Two other engines of 
great power have been constructed; one of these is a 
four-coupled express, designed by Mr. Aspinall for service 
on the Lancashire and Yorkshire Railway. As we shall 
illustrate this engine in an early impression, we shall say 
nothing more about it just now. The other is the\ 


splendid single-driver express locomotive designed by \ 


Mr. Dean for Great Western service on the narrow 
gauge. This engine we fully illustrated in our impression 
for October 2ist and 28th. In France the work done by 
M. Du Bosquet on the Nord, by M. Flaman on 


lEst, and by MM. Baudry and Bland on the Paris, Lyons, / 


and Mediterranean Railways, has been noticed at some 
length in our columns. Illustrations of M. Du Bosquet’s 
compound engine will be found in our impression for 
September 2nd, and of MM. Baudry and Bland’s in our 
issue for October 7th. The double boiler of M. Flaman’s 
locomotives, which we illustrated on March 4th, consti- 
tutes a remarkable innovation; but it must not be for- 
gotten that something not very dissimilar was used by M. 
Flachat as far back as 1861, although only for heavy goods 
engines, and in that case the upper cylinder had tubes 
within it traversed by the hot gases. There is reason to 
believe that considerable economy, and what is often of 
far more importance, steam-making power, might be 
secured in locomotives by the use of some apparatus for 
heating the feed-water by the aid of the exhaust steam. 
Mr. Stroudley did this with manifest advantage on the 
London and Brighton Railway, and we believe that Mr. 
Holden fitted a Kirkaldy heater on a Great Eastern 
engine, but we have never heard what was the result. 
It seems to be clear, however, that something might be 
done in this direction with good hope of gain. 

In railway carriages the most noteworthy features are 
the introduction of the corridor trains on the Great 
Western and Great Northern, and the announcement 
that more than one American railway company is con- 
structing coaches of the English pattern to be in 
readiness for the service of the Chicago Exhibition. 

The deplorable catastrophe on the North-Eastern Rail- 
way, on the morning of the 2nd of November, has directed 
attention once more to the question of automatic signal- 
ling, which is exceedingly difficult of solution. Automatic 
signalling is nearly as old as the railway system itself, 
but up to the present it has entirely failed to meet the 
requirements of railway companies, or to secure any 
confidence in its trustworthiness. The general idea 
involved in all the inventions—and they are legion— 
hitherto brought before the world, at least with any 
prominence, is that the moment a train enters a section 
of line it shall put in operation mechanism which shall 
set the signals at danger, and the signal cannot drop until 
the train, in clearing the section, transmits a current of 
electricity which lowers the signal. Now, it will be seen 
at cnce that if anything occurs to prevent the signal from 
being set at danger by an entering train, the consequences 
will be disastrous. What is really needed is a system 
according to which the train approaching a section will 
always find the signal at danger. As soon as a certain 
point has been reached, the signal will be dropped for a 
few seconds, provided the section is clear, and not else; 
but it is easy to understand that, simple as this appears 
on paper thus stated, the carrying of the idea into practice 
presents very great difficulties. Our own view of the 
matter is that each signal cabin should be fitted with an 
instrument which would record on a roll of paper the 
precise hour, minute, and second at which a signal was 
passed, and that a bell should be provided in communica- . 
tion with the clock, which belli—with a deep gong note, 
for obvious reasons—should be struck once every miuute 
or half minute so long as a train was standing blocked on 
the line. This would get rid of a most fruitful source of 
collision, namely, the forgetfulness of the signalman. 
Such a bell, for example, would have prevented the Thirsk 
collision. In a somewhat different way the system is in 
daily operation on numerous foreign railways, an electric 
bell ringing continuously so long as a train remains in a 
station. 

It is some little time now since anything has been heard 
of a radical improvement in heat engines—of course we 
do not refer to gas engines or oil engines. But in times 
past, almost every year saw the birth of a new system. 
Failure seems to have attended all these well meant 
efforts. It remains to be seen whether Mr. Field will be 
more suecessful with his new motor than was Mr. 
Warsop and other inventors who have attempted to use 
air and steam combined. An engine has been under 
trial for some months at Messrs. Merryweather’s premises 
in Greenwich, but no details have as yet been made 
public. The principle involved is, however, very 
simple and easily stated. When steam is used in 
an engine an enormous amount of its “latent” heat 
is carried away to the condenser. Mr. Field, to avoid 
this loss in part, works his engine with a mixture 
of high-pressure steam and air; about 10 per cent. of 
steam is mixed with 90 per cent. of air. The steam is 
for the most part liquefied. The latent heat is transferred 
to the air, which then does work in the cylinder, either 
its pressure or its volume, or both, being augmented. 
The idea is no doubt taking. One of the great obstacles 
in the way of working hot air engines is the difficulty 
encountered in heating air; mixing steam with it settles 
this at once. Again, hot air as usually provided is 
intensely dry, and destroys the cylinder and piston rings. 
The liquefied steam will prevent this. But, on the other 
hand, the advantage of a vacuum must be given up, and 
it has been shown over and over again that a hot air 
engine cannot be economical unless it is fitted with a 
regenerator to pick up the heat of the exhaust, and no 
one has yet devised a satisfactory apparatus of the kind. 

So far as can be seen at present, the results of all recent 
investigation and studies of the action of steam tend to 
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the view that in superheating lies the “ promise and 
potency” of further improvement in the direction of 
economy. Over and over again have very large savings 
been effected by the use of superheaters, and they have 
only been abandoned because the apparatus has burned 
and corroded out, and the temperature of the steam was 
not properly regulated ; but there is really no reason why 
much better results should not be had in the present day. 
Steel tubes would probably last better than iron. There 
are lubricants available now which could not be 
had twenty or thirty years ago. Salt can no longer 
be carried into the tubes to their utter destruction, and 
more moderate views are entertained as to the amount of 
superheating necessary. There is quite a drift of opinion 
among the best-informed engineers, with Mr. Bryan 
Donkin leading, in this direction, and probably much 
more may be heard on this subject at no late date. 
Wetherhed’s system of injecting a small current of very 
highly-heated steam into the main steam pipe seems 
worth trying again, inasmuch as it renders the super- 
heating apparatus in some degree smaller, and more 
manageable than one through which all the steam 
passes. Concerning jacketting, we have practically 
nothing to add to recent articles in our columns. It 
may be stated that M. Mekarski, of Paris, has during 
the past year tried an engine in which jacketting virtually 
takes place inside the cylinder. Unfortunately, however, 
the engine has never been sufficiently loaded as yet to 
give the scheme a fair trial. 

In the construction of power motors, the petroleum 
engine claims the first place as a conqueror of new fields. 
We have from time to time chronicled the advances made 
in this type of motor, as constructed by various firms. 
From these notices it will have been seen that several 
engines are now made which are a practical and commer- 
cial success, which provide power from two or three to, 
say, a dozen horses with certainty and great con- 
venience. Some of these engines are also remarkably 
economical in the consumption of their liquid fuel; and, 
in view of the increasing sources of supply and of the 
possibility of continued cheap production of shale oils, 
there is every probability that the great convenience 
‘and economy of the oil engine will cause it to be 
another great competitor with the steam engines of 
the smaller sizes. It is already made successfully as a 
fixed engine, as a marine engine, and as a portable 
engine up to 26-horse power, and at present the limit as 
to power does not appear to be necessarily lower than 
that of the gas engine, although, of course, some experi- 
mental knowledge will have to be gained as the advances 
in sizes become necessary. Nearly all the difficulties 
which were formerly experienced in the conversion of oil 
into oil vapour and oil gas have been entirely overcome. 
A, comparatively speaking, low temperature vaporisation, 
combined with subsequent gasification, has removed 
these difficulties, and the troubles which probably did 
arise in earlier forms of engines, and which were by some 
supposed to be a necessary attendant upon all oil engines 
of the future resulting from the splitting up of the oil 
into lighter, heavier, and residual products, have been 
proved to have no necessary connection with the modern 
engine. 

The gradual increase in the temperature of the oil 
seems to be a necessity, and tne processes of vaporisa- 
tion and gasification appear to be best conducted 
gradually, though of necessity rapidly, and an admixture 
of heated air with the vapour-gas during its formation is 
advantageous, the charge sent into the cylinder being 
then aéro-gas and air. There are, of course, various ways 
of arriving at this result, and there are at present being 
made no less than six different forms of engines, repre- 
senting four different types as regards the conversion of 
the oil into the gas which is used in the cylinder, and 
three different types with regard to its ignition. To these 
various classes we referred in our notice of the Royal 
Show at Warwick (THE ENGINEER, vol. lxxiii., page 588), 
when we divided the engines into the several classes or 
types. The popularity of oil engines may be gathered 
from the fact that there were no less than seven ex- 
hibitors of them at Warwick. 

The use of petroleum for fuel is in this country exceed- 
ingly limited for various reasons, one being the compara- 
tively high price of the fuel. An analysis of its consti- 
tuents has enabled the chemist to state positively what 
its thermo-dynamic value is. There is reason, however, 
to believe that information on this point acquired in the 
laboratory is not invariably correct. We find it very 
difficult, at all events, to reconcile the results which 
appear to have been attained in actual practice with 
those which the chemist predicts. In a word, oil fuel 
seems to be really more efficient than theory indicates 
that it can possibly be, and it would be worth while, we 
think, to carry out on a large scale independent experi- 
ments which would set the matter at rest. Nothing of 
the kind has ever been done in this country. In the 
United States oil is actually superseding coal even where 
the coal is at hand, and the oil has to be transmitted 
through pipes. Thus, for example, in Pittsburgh coal 
was first used; then natural gas took its place. The 
supply has failed, and now oil is largely taking its turn. 
It is stated that in Pittsburgh the oil costs 70 cents per 
barrel ; and it is estimated that for making steam three 
barrels of oil are equal to one ton of coal; so that it 
may be taken that the oil is equal to coal when the latter 
is 2 dols. 10 cents, or, say 8s. 6d. a ton. But in the 
Pennsylvania glass works it is used almost to the entire 
exclusion of coal, and two barrels are found to do the 
work of one ton of coal, so that it is equal to coal at 
140 cents, or 6s. 8d.aton. The price of the oil varies, 
however, very much more than that of coal with the 
locality. The Illinois Steel Company, although owning 
and operating its own coal lands, uses 5000 barrels per 
day for 300 fires. It is understood that all the steam to 
be used at the Chicago Exhibition will be made with 
oil fuel. 

Gas engine construction has not been marked during 


engines of larger sizes than ever are in use. Mills taking 
120 to 250-horse power are now worked regularly with 
engines using Dowson gas, and consuming as low as 
1 1b. of anthracite per indicated horse-power, and under 
1}1b. of anthracite per brake horse-power per hour. A 
paper on this subject will be read on the 10th inst. at 
the Institution of Civil Engineers, by Mr. J. E. Dowson. 

Apparatus of various kinds have been brought forward 
as gas engine starters, and one or two are very simple 
and quite satisfactory. There are, however, some which 
do not appear to be quite safe. 

.. During the last eighteen months the business of making 
and selling gas engines has, as the result of the expiry 
of the Otto patents, undergone rapid and striking modifi- 
cations. The trade now appears to be settling down again 
into steady grooves under the altered conditions produced 
by the termination of the patents of Dr. Otto, held 
exclusively in this country by Messrs. Crossley Bros., of 
Manchester. While the patents held good, the manufac- 
ture of gas engines was practically confined to the 
Manchester house, and a very limited number of other 
firms who managed to make types of workable engines 
without infringing Messrs. Crossley’s rights. Into 
the merits and advantages of these engines it is 
unnecessary to inquire closely; suffice it to say that 
the high prices charged by the leading firm for their 
productions enabled their competitors to secure a fair 
measure of support. A very different state of matters 
immediately arose when the patents became public 
property. A large number of engineering firms, some of 
them of the highest repute, appeared as gas engine 
makers, and the celerity with which they were prepared 
to execute orders showed plainly that preparations for 
the manufacture had been in progress for a considerable 
period. One well-known and very large Midland firm, 
which has for a long series of years experimented with 
gas motors, literally took the market by storm, and, 
favoured by splendid selling facilities, placed engines of 
all sizes in every corner of the country with a rapidity 
which fairly staggered their older opponents. This sudden 
rush of new engines naturally led to a struggle for 
orders, and a consequent cutting of prices all round. 
The reduction of prices has been going on to the present 
date with such rapidity that makers generally have 
found it inexpedient to publish price lists. There are 
now indications that bottom prices are about reached, 
and indeed they are now so low as to leave only a 
manufacturing profit, though it is almost impossible to 
get ordinary purchasers to believe that a gas engine costs 
more to manufacture than a steam engine of equal power. 
Another effect of the modified conditions of the trade has 
been the almost unanimous adoption of the ‘ Otto” 
principle by those makers who previously made other 
types of motors. Several of these makers state that 
though they consider their own engines superior, their 
cost of construction precluded the possibility of selling 
them at a profit with the present ruling prices, and that, 
therefore, they were compelled to take up the cheaper 
engine or retire from the business altogether. However 
this may be, it is certain that the gas engines of the 
Beau de Rochas or Otto cycle hold the field, and in the 
meantime without the appearance of any very formidable 
rival. 

Very little has been achieved during the past year in 
the miscellaneous class of inventions; and this is true 
notwithstanding the fact that over 24,000 patents were 
applied for in this country. It is a pity that it is impossi- 
ble to ascertain, by any form of census, how many patented 
inventions are being worked at a profit at this moment in 
Great Britain ; we suspect that the number is exceedingly 
small. It is a noteworthy fact that certain inventors 
appear not only to be able to make their inventions a 
mechanical success, but they also contrive to persuade 
the world that they are wanted. It is very obvious that 
inventing, to be successful, must be specialised; that is 
to say, the inventor should stick to one thing, or at least 
to one group of things. By doing this he not only 
acquires special experience and knowledge, but he esta- 
blishes a reputation in one particular line. A good 
example is supplied by small arms. Statements made 
with regard to the power of those weapons are 
freely accepted, snovided they are thought to emanate 
from an inventor who has already attained some suc- 
cess. The latest announcement, for example, concerns 
a rifle of a truly marvellous type, the invention of Herr 
von Mannlicher. This, it appears, has an automatic 
breech action. It has been thus described :—“ It is 
loaded with an ordinary clip containing five cartridges 
placed in a small magazine. A touch of the trigger, and 
the breech-bolt flies back into its closed position. Then 
follow five sharp explosions, and the empty clip drops 
from the magazine. Barely one and a-half seconds are 
needed to come down from the ‘present’ to the 
‘ready’ position, to insert another clip, and then five 
more shots are delivered in the same limit of time. 
The breech-bolt flies backwards and forwards at every 
discharge, ejecting the used-up smokeless powder 
cartridge and pushing home a fresh one from the 
magazine. The rifle can discharge about 120 rounds per 
minute. The barrel becomes hot, but not so hot as to 
render the rifle useless foratime. According to Herr 
von Mannlicher, his automatic rifle is not at the present 
time suited for general use by infantry, on account of 
the difficulties still encountered in supplying ammunition 
to the rank and file in the field in sufficient quantities. 
On shipboard, however, in repelling a torpedo boat 
attack, the rifle, it is thought, would be extremely 
serviceable. The weight is slightly under that of an 
ordinary repeating rifle. Its bore is 6:5 millimetres, the 
same as that of the latest Mannlicher pattern adopted by 
the Roumanian and Italian Governments.” 

Not the least interesting novelty is a lathe, the inven- 
tion of a German engineer, Herr Pittler, which has 
recently been shown in London. The prominent spe- 
ciality in this lathe is the tool rest. The lathe bed is 
triangular in section, precisely like the old lathes made 





the past year by any very noteworthy advances, but 


by Maudslay ; on this bed slides a cylindrical sleeve with 





a triangular opening, through which is threaded the lathe 
bed. <A ring surrounds the sleeve, to which it can be 
clamped in any position. On this ring is forged a pro- 
jection, and in this is placed the round leg of the tool 
rest. The tool can thus be set at any conceivable angle, 
and an astonishing variety of work can be done. Asageneral 
purpose lathe for light work we have met with nothing to 
equal it. A large number of these lathes can be seen in 
Farringdon-street, close to Holborn Viaduct. 


ELECTRICAL ENGINEERING. 


In looking back over the work carried out in electrical 
engineering during the past year, we are more struck by 
the steady increase in the use of electricity for all manner 
of purposes than by any great changes or improvements 
which have been brought about. By far the most 
striking feature of the work of 1891 was the installation 
of the power transmission plant from Lauffen to 
Frankfort. This year we shall have the Chicago Exhibi- 
tion, which will throw into the shade all other matters; 
but the past year has been a year of steady progress, 
although complaints on all hands have proved that 
business was the reverse of good. Profits have, doubt- 
less, been much smaller than usual, some large firms 
have found it difficult to keep their works going, but 
upon the whole we believe that electrical engineering 
has suffered less from depression than many other 
branches of engineering. 

The year opened with the Electrical Exhibition at the 
Crystal Palace, which was a great success so far as the 
public was concerned, and attracted the notice of many 
towns, which sent deputations in order to examine the 
various types of machinery, with a view to the public 
supply of electricity in numerous districts. The current 
was supplied to the various exhibitors by the Crystal 
Palace District Electric Supply Company, whose station 
was so far finished that electricity was supplied to the 
Palace at the opening of the exhibition. The station and 
system of distribution are very interesting examples of 
the method of supply by means of high tension direct 
currents, which are transformed down by means of 
dynamotors. The work was carried out very satisfactorily, 
and in a district such as Sydenham, we have little doubt 
that the advantages of the system will be very great. 
Without noting any radical change in the design of 
dynamos at the Crystal Palace, which it would perhaps 
be needless to expect, it was clear that the general work- 
manship was very much better than could have been 
produced say five years ago. Some fine examples of 
multipolar machines coupled direct to the engines 
were shown, and the satisfactory results obtained from 
the high tension direct current machines proved that 
the difficulties of producing satisfactory commutators 
had been surmounted. The varied historical collection 
shown by the Post-office was not the least interesting 
feature, and the magnificent exhibit of incandescent 
lamps of all kinds by the Edison-Swan Company clearly 
proved the vast business of the firm and the immense 
demand which has been created for these lamps. The 
high prices still charged by the makers, due, of course, to 
their monopoly of manufacture, lead one to look forward 
with pleasure to the date at which the patent will lapse. 
One of the greatest novelties shown at the exhibition was 
the apparatus for cooking by electricity. All the fittings 
were sent over from the United States, although they 
were shown by various English firms, and the use of such 
apparatus very largely in private houses, and in all places 
where electricity is publicly supplied, and where the 
actual cost of the heating is not an essential factor in 
its choice, seems to be a mere question of time. Although 
doubtless the fact of novelty attracts many at first, yet 
the decided advantages of cleanliness and ease in appli- 
cation of the process bid fair to give it a permanent 
success, 

Types of secondary batteries were exhibited which 
were not well known to the public previously, and it is 
worthy of note that some recently introduced changes 
in construction have been accompanied by a reversion to 
the original Planté plate, or to some modification of the 
simple metallic plate. The | of primary battery 
shown were fairly numerous, although only one attracted 
the attention of the judges as of practical use for lighting; 
and this could not of course compete in cost with either 
public supply, or with a private installation upon a con- 
siderable scale. It was evident that electric motors can 
be very successfully applied to cranes and lifting appa- 
ratus generally, and the types of measuring instruments 
shown proved that the higher tensions now in use in 
alternating current systems are calling for different types 
of apparatus, for use both upon station switch-boards 
and at transformer stations. Types of condensers were 
also exhibited which may in future be used to a far greater 
extent than in the past. 

One of the most interesting features of the exhibition 
was the high-tension experiments, or rather demonstra- 
tions, by the firms Siemens Brothers and Co. and Swin- 
burne and Co.; but as these followed upon those of 
Tesla, we shall refer to them later on. In Feb- 
ruary last great excitement and interest were pro- 
duced by the visit of Mr. Nikola Tesla, who delivered a 
remarkable lecture upon alternating currents of high 
frequency and high potential. The theatre of the Royal 
Institution was crowded with an audience consisting almost 
entirely of electrical engineers, and the experiments shown 
by the lecturer were perhaps the most striking which it 
has ever been our lot to witness. Incandescent lamps 
lighted up by only one connecting wire, glass tubes 
rendered incandescent by the strong magnetic field pro- 
duced, and the striking display of electricity passing 
freely along substances commonly considered as non- 
conductors, will not soon be forgotten. It is well to bear 
in mind that the lecturer alluded in graceful terms to the 
work of Professor Crookes, and stated that it was 
through the published researches of the latter that his 
own attention had been drawn to the subject. As yet 
no practical results appear to have followed the explana- 
tion of Mr. Tesla’s views, but it led to the demonstra- 
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tion of similar facts at the Crystal Palace, where Messrs. 
Swinburne and Co. showed some remarkable experiments, 
which clearly proved that oil insulation is not self- 
repairing after a short circuit if the potential used is 
extremely high. The whole of these experiments showed 
that the accepted notions as to the properties of con- 
ductors and non-conductors are only true within limited 
bounds, and it is quite possible that great changes of 
opinion may take place in the near future as to the best 
methods of using electricity to generate light and power. 

Early in the year, Mr. Lane-Fox brought an action 
against the Kensington and Knightsbridge Electric Light- 
ing Company, for infringement of his patent for distribu- 
tion of electricity, and the case occupied the Court sixteen 
days. The issue was of great importance to the whole 
electrical profession, as, if Mr. Lane-Fox had gained the 
day, all persons using the ordinary system of distribution 
for electric lighting in which secondary batteries are 
employed would probably have been obliged to pay 
royalty. The number of witnesses and weight of the 
evidence on each side was very great, but the result was 
that Mr. Lane-Fox lost his case, and the business of 
supply is not hampered by the necessity of paying for 
the right to use secondary batteries at all. Itis a singular 
fact how often it happens that inventors appear to set no 
value upon their own inventions until long after the 
problem they sought to solve has been settled in some 
other manner by other persons, the inventors then seem 
to wake up to the fact, and to attempt to prove priority 
for their invention, and to import into it ideas which were 
not included in the original project. 


Judgment in another important case, Hopkin- 
son v. the St. James and Pall Mall Company, 
is now pending, and may be settled before 


these lines are published. This will set at rest rival 
claims as to the origin of the three-wire distribution 
system. The use of electric motors does not appear to 
grow so rapidly as might be expected, although facilities 
have been offered by several supply companies to 
encourage the use of electricity for power. No satis- 
factory self-starting motor to work on alternating current 
circuits has yet been produced, although some are in use 
for small powers where the load can be put on gradually. 

The City of Oxford has taken up the public supply of 
electricity by means of a local company, and the system 
preferred and adopted is again that of high tension direct 
currents, with dynamotors to transform down at sub- 
stations. The lighting appears to be quite satisfactory, 
and the system of control from the central to the sub- 
stations is much more perfect than that at present in use 
by the Crystal Palace District Company; but it must be 
remembered that the machinery of the latter company 
was absolutely idle for a long period after the close of the 
Crystal Palace Exhibition, owing to disputes with the 
contractors. In the county of London the supply com- 
panies have been increasing their output. The St. 
Pancras Vestry are so satisfied with their station, and 
with the satisfactory manner in which the demand has 
increased, that they are about to put down additional 
plant, and the are lighting in the streets is to be in- 
creased. All the old gas lamps have already been 
removed in many of the thoroughfares, and the illumina- 
tion is effected by arc-lamps. The St. James and Pall 
Mall Company has nearly completed its new station 
in Carnaby-street, and will be enabled to supply a far 
larger number of consumers. The City of London 
Lighting Company has had its hands full with the 
laying of an immense length of electric light cables, and 
with the construction of transformer stations, besides the 
work of installing the main plant in the generating sta- 
tions. The are lighting in the City is increasing, and within 
the year it is probable that the smaller streets will be lighted 
by means of incandescent lamps placed upon the ordinary 
lamp-posts. This year we shall prey tae see several 
more central stations begun, and the north of London 
will take up the question of supply to a very much larger 
extent. The large amount of electric wiring which has 
been required has called into existence a vast number of 
firms who make this subject their special business, until 
now the prices for work have been so cut down that it is 
doubtful whether they can go lower and still leave any 
margin of profit at all. In the provinces some towns are 
still waiting, and appear to consider electricity as still in 
its infaney, while others have gone ahead and have large 
and satisfactory supply stations. Bradford Corporation 
have long been furnishing electricity, and find that they 
can do it at a profit, although their charges are lower 
than in most other centres. Leeds is at last moving, 
and will probably have a well-developed supply system in 
the course of the present year, while work is well 
advanced in Glasgow, Dundee, and other Scotch towns. 

With regard to tramway working, there are two contend- 
ing systems still left in the field—the overhead wire 
system and the accumulator car. The balance-sheets of 
the Birmingham Company do not as yet show a very 
promising result with the use of batteries, but, on the 
other hand, the Electrical Power Storage Company 
is now prepared to work tram-lines for large com- 
panies upon a certain share of the profits, and the 
cost of repairs seems to be a well-ascertained item. 
An important application of the trolley-wire system 
for working electric tramcars is that on the South 
Staffordshire Railways, where a length of about 10 miles 
of line is now entirely worked by electricity instead of by 
steam. This work was carried out by the Electric Con- 
struction Corporation of Wolverhampton, and the pressure 
employed is 800 volts., instead of 500 to 600 volts., as 
is now commonly used in the United States. The rival 
systems of accumulator cars in Birmingham, and overhead 
wires in South Staffordshire, should enable useful com- 
parison to be made as to the relative financial success of 
the two systems, particularly as the work was carried 
out in both instances by the same firm. Two motors 
have been used upon each ear, and in this American 
practice has been followed, although it is unlikely that 
more than one motor will be employed in future 
installations. 





The working of the overhead wire system in Leeds has 
proved that the conditions met with in English practice 
are different from those present in the United States, and 
although the line is working satisfactorily, it cannot be 
said to be such a distinct success financially as to warrant 
the supposition that we are far behind the Americans in 
our ideas of electric traction. Experiment has been 
made upon an incline of 1 in 14 at Bradford with the 
overhead system, and it was found that a pressure of 
800 volts was needed, and at least 45 ampéres of current. 
The grade is, of course, excessively steep, but the diffi- 
culties were successfully overcome by Messrs. Easton and 
Anderson and Mr. Holroyd Smith. With respect to the 
electric railways in the metropolis, there is no doubt that 
the present year will see the system greatly extended. 
The City and South London line is at present too short 
to fulfil the sanguine expectations of its supporters for a 
large dividend, but the working expenses will undoubtedly 
be proportionally less as the length of the line is in- 
creased, and there is suflicient traffic for almost all 
the proposed lines. The Liverpool overhead railway, 
which is almost in working order, and will be 
opened early this year, is the first of its class in this 
country. The electrical work was carried out by the 
Electric Construction Corporation, and the locomotives 
are somewhat similar to those in use upon the City and 
South London Railway. The signalling arrangements 
are also very complete, and are worked by electricity. To 
those acquainted with the old service of omnibuses, which 
were obliged to leave the rails to allow room for passing 
trains, the new service must appear a great step in 
advance. 

In central station work, as we have already pointed 
out, considerable progress has been made. The great 
results which were expected from the polyphase system 
of currents have not yet been realised. The work of 
C. E. L. Brown, Dolivo-Dobrowolski, Ferraris, and Tesla 
appears for the time to have culminated in the Lauffen- 
Frankfort transmission, and to be at present making no 
further progress. As yet no. application of the system 
has been made in this country. With regard to the 
generating plant for central stations, Parson’s steam 
turbine has been selected for the Cambridge station, and 
from tests which have been published, the combined 
efficiency of turbine and dynamo appears to have reached 
75 per cent., and the plant seems to be able to compete 
in economy with the types of steam engines which have 
hitherto been most generally used. Private-house 
lighting is extending rapidly, and the Mansion House 
has been fitted throughout. It is probable that 
during the present year many of the picture galleries, 
libraries, and museums throughout the country will be 
wired, and that it will not be necessary to close them at 
dusk. The use of electricity in churches seems to be as yet 
very slight, but the objection to innovation will no doubt 
be soon overcome. Train lighting by electricity appears to 
mae slow progress, and except upon the London, Brighton, 
and South Coast Railway, seems to have received little 
further application. One or two firms are carrying out 
orders for foreign railways, in Russia and elsewhere, and the 
French Government continue to experiment with various 
systems, more especially for the trains of the Wagon-Lits 
class. The advances which have been made so far have 
doubtless, led to better illumination by gas than hereto- 
fore, although the sad results of the Thirsk accident, in 
which fire was undoubtedly produced by the ignition of 
the gas, have caused a loss of faith in the statements 
previously made as to the perfect safety of that method 
of illumination. An attempt has also been continued to 
supply the electric light in some of the carriages of the 
Metropolitan lines, by means of small fittings containing 
lamps, and actuated by the Penny-in-the-Slot arrange- 
ment. 

Omnibus lighting has been greatly improved upon the 
vehicles of several of the London companies, by the use 
of small secondary batteries, which supply current to one 
or two lamps, and the position of the lamps inside the car- 
riage adds considerably to the comfort of the passengers. 
Each vehicle is provided with a spare battery, which is 
in process of charging while the other is in use. For 
private lighting, especially in country houses, petroleum 
engines are now coming largely to the front, and the 
publicity which has been given to careful tests as to the 
efficiency of this class of motor will doubtless lead to its 
adoption to a much greater extent. 

Factory driving by electricity is attracting attention, 
and so far the engineers on the Continent have used this 
method more than has been the case in this country. 
Perhaps the finest example is that at Herstal, near 
Lidge in Belgium, where the new small arms factory is 
entirely driven by electricity. The Chemin de fer du 
Nord in France has also employed this method with great 
success, and it is reasonable to suppose that its advan- 
tages over the transmission by means of belts, ropes, and 
pulleys will be more appreciated during the present year. 
There can be little doubt that the efficiency of the electric 
system is considerably higher than that of the mechanical, 
and the advantage of being able to light the buildings by 
electricity from the same centre is an additional point in 
its favour. This year we shall doubtless see the great 
scheme for using part of the energy of Niagara brought 
to completion, or at least well advanced. So far, none of 
the electrical apparatus is built; but the tunnel and canals 
are practically finished, the turbines are arranged, and 
in a short time the manufacture of the dynamos and 
motors will be in hand. This is by far the largest scheme 
for the transmission of power to a distance which has yet 
been attempted, and the authors of the enterprise are 
sanguine that, in the course of a few years, such a develop- 
ment of manufactures will take place near the Falls, that 
a town will spring up which will rival any other manu- 
facturing centre in importance. The design of the whole 
has received the greatest attention, and the Committee— 
which met in London to consider the whole scheme— 
consisted of Lord Kelvin as president, assisted by Pro- 
fessor Mascart of Paris, Colonel Turettini of Geneva, and 
Professor Coleman Sellers of Philadelphia. The turbines 





are from the design of Messrs. Faesch and Picard, of 
Geneva, who sent the working drawings to the United 
States, where the turbines are being built by the J. P. 
Morris Company, of Philadelphia. Two turbines have 
been ordered at first; but twenty will eventually be 
required to utilise the full capacity of the tunnel, which 
is 100,000-horse power. Professor Forbes is now con- 
sidering the various projects submitted for the electrical 
plant, which will probably be of the high-tension alter- 
nating current type. The current will be transmitted to 
Buffalo by means of cables laid in a subterranean passage, 
so that difficulties as to safety will be obviated, and the 
temperature of the cables will also be practically constant. 
Motors will be employed in the various manufactories to 
which power is delivered. 

The electrical exhibits at the Chicago Exhibition will 
form the subject of articles in our columns during the present 
year. The building reserved for this branch of engineer- 
ing is extremely fine, and there will doubtless be much of 
interest to be seen. The relative numbers of English 
exhibitors, compared with those of the States and the 
Continent of Europe, will be comparatively small, but 
there will no doubt be a splendid opportunity for noting 
the progress made in the States. Tanning by electricity 
has made some advances, and there are already two or 
three separate methods in use, those of Groth and of the 
British Tanning Company being the best known ’in this 
country. The varied uses to which the electric current 
is being put are innumerable; it is now being used 
for the sterilisation and ageing of fermented liquors, and 
this application is due to M. de Meritens. It has been used 
tentatively in France in horticulture, and more particu- 
larly in greenhouses, with good results. In Greenwood’s 
process of producing chlorine and caustic soda for the 
purpose of making bleaching powder, the energy is supplied 
by electricity. In the incandescent lamp industry, the 
makers of the Sunbeam lamp have had to stop manufac- 
ture owing to an injunction obtained against them by the 
Edison-Swan Company. The price of lamps is still kept 
up in this country, as the manufacture of the lamps is a 
monopoly. The patents wili, however, lapse during the 
present year, and we shall doubtless see the price fall from 
3s. 9d. to about 1s. or 1s. 3d. This should give a great 
impetus to the use of the electric light, and the low price 
of lamps in some countries on the Continent, more particu- 
larly in Holland, where there is no Patent Law, accounts 
to some extent for the rapid extension of electric lighting 
there. 

One of the most novel applications for the production of 
electricity has been the use of refuse destructors for 
producing steam in central stations, and doubtless this 
economical method of obtaining heat will receive still 
more attention in future. Tempered copper produced by 
the Thomas process is now being adopted for many parts 
of dynamos, and is manufactured on a large scale by the 
Eureka Company in the United States. It is somewhat 
curious to observe that the ancients had methods of 
hardening copper, but the art appeared to have been 

uite lost until recently. Among the prominent scientific 
discoveries of the past year, must be noted that-of the 
magnetic properties of oxygen and ozone, which were 
discovered by Professor Dewar. During the year the 
profession has lost a number of very able men, among 
them Dr. Werner von Siemens and Cyrus Field. The 
eg for the coming year is distinctly bright, and we 

elieve a great improvement in this branch of engineering 
will be seen. 


WAR MATERIAL. 


The history of artillery during the year 1892 has not 
been marked by any of the striking incidents that occa- 
sionally draw public attention to the subject of our 
armaments. There has been no new design of such a 
fundamental character as the magazine arm, which might 
invite hostile criticism; and, on the other hand, no guns 
have burst and no ships have been lying by waiting for 
armaments which we had no means of supplying. We 
trust that we may apply the saying, ‘‘ Happy the nation 
that has no interesting history,” to our own case so far 
as artillery matters are concerned; for this absence of 
conspicuous event has not been due to want of progress, 
but rather to the fact that the most important questions 
have passed from the condition of experiment and dis- 
cussion into that of steady progress. ‘Take the magazine 
arm, for example. As we ventured to prognosticate, any 
little difficulties have been overcome, and the army is now 
supplied with a most efficient magazine weapon, although 
the Belgian Manser is preferred by some high authorities. 
No one suddenly writes to the Times to insist on this 
fact. If they did, their letter would not be printed; but 
if any of our readers doubt the soundness of our con- 
clusion, we would advise them to ask any officers of their 
acquaintance in any branch of the service—or indeed, to 
question any soldier they may meet in a railway train 
with the embroidered rifle badge on his arm—on this 
subject, and we think they will soon satisfy themselves of 
the truth of our assertion. 

Closely connected with the magazine arm question, and 
of still wider application, is that of smokeless powder. 
Here again progress can be reported, and progress that 
means that we are making a change of a revolutionary 
character, though quietly. Smokeless powders, consisting 
generally of modifications of gun-cotton, have for several 
years been largely used on the Continent, although it was 
difficult to say how far such powder had passed the 
experimental stage. We could not seriously hope for any 
solution of the question for England until we had secured a 
smokeless powder of well-tried keeping qualities, consider- 
ing that our tropical Possessions, and the work performed 
by our ships that calls for powder whose condition can be 
depended on under the most severe climatic action. This 
powder we now believe that we have secured in Cordite. 
It may shortly be expected that this species of smokeless 
powder will now gradually replace our black and brown 
powders. Indeed, it is now made in our Government 
factories, and has been approved for Indian and home 
services. In addition to its absence of smoke, which is 
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especially necessary for “‘ quick-fire,” it gives energy to 
the projectile with less pressure on the gun than our 
present powders—a power which may, of course, be 
taken advantage of to obtain a more powerful blow or less 
strain on the gun, as may be found most desirable. Partly 
by means of smokeless powder and partly by an extraordi- 
nary length of bore, very high velocities have been obtained 
in France—M. Canet, in one trial on September 20th last, 
having achieved a muzzle velocity of 3366ft. per second. 
In armour notable results have been obtained. The best 
made projectiles existing have been broken like chilled 
iron shot against the hard faces given by the Tresidder 
and Harvey processes, the most notable success being 
that recently obtained by a Vickers-Harvey plate tried 
last December at St. Petersburg. Such results show that 
armour is rather increasing in value than the reverse, 
nor is this contradicted by the fact that forged steel 
shells have latterly been successful in carrying charges 
of high explosives through the thinner and softer kinds of 
plates. A shell carrying a high explosive is so intolerable 
that it must be kept out of the vital parts of our ships 
either by armour with specially hard faces or by other 
means which cannot here be discussed. On the whole, 
we think, then, that our readers will prefer the above 
record of progress to more sensational accounts of break- 
ing swords, bending bayonets, bursting guns, and new in- 
ventions of a startling character. 


METALLURGY. 


The metallurgical progress of the past year has been 
mainly in the direction of perfecting and bringing into 
working order processes previously announced, and this 
has been done with such effect that in all metals the 
supply seems to be continually in advance of the demand, 
however much the latter may increase. Among the 
novelties of the year, perhaps the most important is Mr. 
Saniter’s process for removing sulphur from iron or steel 
by the action of lime dissolved in molten chloride of 
calcium, which was brought before the Iron and Steel 
Institute at the last autumn meeting at Liverpool, and 
has since been discussed at the Cleveland Institute.’ 
This process, which has been successfully worked on a 
large scale at Wigan, has, together with that of desul- 
phurising with manganiferous metal in the mixer, as 
introduced at Horde, been studied experimentally by Mr. 
Stead in a paper also read at Liverpool, which is a most 
useful addition to our knowledge of a subject which has 
been hitherto somewhat neglected. Another notable 
contribution to the chemistry of steel making is Mr. 
Hadfield’s paper on the ‘** Alloys of Iron and Chromium,” 
contributed to the same meeting. 

The remarkable discovery of the volatility of nickel in 
carbonic oxide, due to Mr. Ludwig Mond, is, according to 
a statement of the discoverer, to be utilised upon a com- 
mercial scale, but it is not known whether the works have 
as yet been started. The older processes of producing 
the metal have been improved by the adoption of con- 
tinuous reduction furnaces instead of crucibles, and in 
other details, without much alteration of principle, and 
particular attention has been paid to the production of 
ferriferous metal for steel makers by Mr. J. Garnier and 
others; the modern practice of nickel smelting, so far 
as it can be made public, having been treated in consider- 
able detail by M. Levat.2 In consequence of the large 
supplies coming forward from Canada and New Caledonia, 
the price of the metal has continuously declined in spite 
of the new demands in Europe for military purposes, 
about 500 tons per annum being now required for the 
bullet casings in the new small-arms ammunition. The 
alloy, one of nickel to four of copper, used for this 
purpose, seems to possess many valuable properties, and 
it has been suggested as a substitute for copper in loco- 
motive fire-box plates. 

A new variety of nickel steel has, according to an 
Austrian military contemporary, been applied by Krupp 
to the production of tubes for field guns, which are 
practically incapable of being burst by high explosives, 
a 3hin. tube of such metal having only been bulged about 
yin. by the explosion within it of a shell with a bursting 
charge of six ounces of picric acid, while an ordinary 
cast steel gun was broken, and to a considerable extent 
shivered into fragments, by a similar treatment. This 
appears to be an extended application of the property 
which was announced by Mr. Hall at the Iron and Steel 
Institute some years back, when the subject of nickel 
steel was first brought forward by Mr. James Riley. 

The MacArthur Forrest process of gold extraction by 
means of alkaline cyanides has been introduced on a 
considerable scale in South Africa, about 40,000 tons of 
tailings being treated per month. It appears to be very 
successful in recovering gold that is so finely divided as 
to require a more penetrating solvent than mercury, but 
to be less efficacious on that contained in pyrites than was 
anticipated from the early experiments. 

The electrolytic method of copper refining continues 
to make substantial progress, owing to the demand of 
metal of high conductivity for electrical purposes. The 
large scale upon which the operation is now conducted is 
well shown in the plant established at Froghall, in 
Staffordshire, by Messrs. Bolton, in connection with their 
wire works, which is capable of depositing nearly one ton 
per hour. An account of these works appeared in our 
columns in September last. Among the recent modifica- 
tions of this process may be mentioned that of Thofehrn, 
adopted at Hamburg, and Biache in France, who destroys 
the ferrous salt in the bath by heating to about 100 deg. 
and passing warm air from a fan through it, whereby the 
iron is eliminated as insoluble ferric oxide in the scum. 
The new processes of treating copper ores by combined 
liquid extraction and electrolysis, the raw minerals, in a 
finely-divided state, being dissolved in the partially- 
exhausted liquids of the electrolysing vats, due to 
Messrs. Siemens and Dr. Hopfner, are, it is believed, still 
in the experimental state. 
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Aluminium continues to be produced electrolytically 
by the Hall, Minet, and Heroult processes on the 
large scale and at a very low price, but we are promised 
a further reduction by a new process which has been 
mentioned latterly in several of our daily contemporaries 
as likely to reduce it to about the value of zinc. A 
method of obtaining metallic chromium in a perfectly 
pure state by the electrolysis of chromium potash 
alum has been recently communicated to the Academy 
of Sciences in Paris by M. Placet, a notice of which 
appeared in our issue of last week. 


CHEMICAL INDUSTRY. 


There has not been any startling discovery upon which 
a new industry of first-rate importance has been based 
during the year now past, but as compensation, must be 
reckoned numerous advances due to improvements in 
existing processes, and the translation of methods that 
have hitherto been in the condition of promising experi- 
ments to a larger field, where they have proved the 
utility of the labour bestowed upon them in the earlier 
stages of their development. In the brief space at our 
disposal, the following are among those that have the 
most claim to mention. 

In the manufacture of iron and steel, viewed as de- 
pending upon strictly chemical processes, the greater 
attention that has been paid to some of the less obvious 
reactions that can be utilised for removing impurities in 
the crude metal, and to alloys of iron with some of the 
less common metals, is not without significance. The 
former is exemplified by the diverse methods that 
have been suggested for eliminating sulphur, further 
referred to under the head of metallurgy, ranging from 
the use of manganese to that of lime in a bath of calcium 
chloride, while the growth in the use of nickel steel, and 
latterly the researches of Mr. Hadfield on chromium steel, 
are types of the latter. In industries directly connected 
with the utilisation of the various products obtainable from 
coal, the immense increase in the number of coke ovens 
of modern design, especially in Germany, is, we trust, but 
a forerunner of a change in our own wasteful practice of 
carbonising coal in old-fashioned ovens, from which no 
bye-products are obtained. It has been pointed out that, 
if the 15,000,000 tons of coal carbonised in England, were 
treated in coke ovens such as those of the Semet-Solvay 
pattern, some 180,000 tons of ammonium sulphate and 
tar containing benzene and its homologues in almost 
fabulous amount would be recovered. In the alkalitrade, 
the chief stir has arisen from the reported success of one 
of the many attempts to produce chlorine from the waste 
liquors of the ammonia soda process—a full account of 
which appeared in THE ENGINEER at the time of the 
announcement—and from the advances that have been 
made in the manufacture of alkali and bleach by 
means of electrolysis. The coming year must show 
whether the former is to finally crush the Leblanc 
process, or whether both are to be expunged by 
their latest rival. In the manufacture of vitriol several 
important improvements have been made. Professor 
Lunge has lately investigated the relative suitability of 
lead and alloys of lead containing small quantities of the 
alloying metal, e.g., antimony and copper, for resisting 
corrosion when exposed to the action of the acid in the 
ordinary course of manufacture, and has found that 
in most cases the purer the metal the more resistant 
it is. Several new systems of concentrating sulphuric 
acid have been devised, possibly owing their initia- 
tion to the recent high price of platinum. . Of these 
Heraeus’ plan of making the stills of a compound 
plate of platinum and gold, the gold forming the lining 
of the retort, has met with the greatest success. Negrier’s 
method, in which porcelain dishes arranged terrace-wise 
are used, is also in operation. The chemical aspect of the 
electrolytic refining of copper has appreciably altered, as 
more consideration is being devoted to methods such as 
that of Hépfner, or Siemens and Halske, in which the 
reduction of the ore tocrude copper by dry processes is 
dispensed with, and the metal leached from the ore by 
suitable solvents, and the resulting liquor caused to 
deposit its copper by electrolysis. 

Smaller industries have not stagnated. A process for 
making oxygen by taking advantage of the reversible 
reaction of a mixture of caustic soda and manganese 
dioxide has been worked out in a painstaking manner, the 
chief remaining difficulty being apparently to find a 
market for the gas when it is made. Sodium peroxide, 
made by the direct oxidation of sodium, and used as a 
bleaching agent, has had its commercial origin in a 
similar trouble in disposing of the product of a method 
only too successful. Aluminium has been perhaps a 
little less prominent than last year, but the knowledge of 
its uses and limitations is more diffused, and investiga- 
tion, notably in its lighter alloys, has already borne fruit. 
The fascinating idea of nickel-plating by means of the 
volatile compound of nickel, nickel carbonyl, and the 
winning of the metal from its ores by the same means, 
are still in the tentative stage. Trinitrobutyltoluene has 
been put forward as a substitute for musk, and is likely to 
displace it where a low price is the first consideration. 
Professor Tilden has observed that by the polymerisa- 
tion of isoprene, a product derived from oil of turpentine, 
a body apparently identical with india-rubber is formed. 
This synthesis, if capable of being effected certainly and 
cheaply, is of enormous importance. We can only hope 
that synthetic gutta-percha may soon be also obtained in 
the laboratory, and may find its way thence in due course 
to the manufactory, the need for it being more acute than 
for artificial rubber. Two other matters, that concern at 
once the professional chemist and the trader, may be noted. 
The first is the increased application of centrifugal machines 
to mechanical separations of all kinds, where two emul- 
sified liquids or a suspended solid and a suspending 
liquid have to be dealt with, and the second is the 
increase in the number of gases in the compressed or 
liquid state that are commercially obtainable, and the 
growth of their consumption for the most various pur- 
poses. The publican and the magic-lantern enthusiast 





think liquid carbonic acid and compressed oxygen as 
much a normal part of their equipment as they used to 
consider the beer engine and comic slides ; while gases 
that would have been regarded with some apprehension 
a few years ago, such as ammonia, sulphur dioxide, and 
chlorine, are obtainable commercially in the liquid state, 
and find many applications. On the whole, therefore, 
progress has been both solid and considerable. 


HARBOURS AND WATERWAYS. 

The past year has not witnessed the commencement 
or completion of any remarkable works in connection 
with the harbours and waterways of this country. The 
most noteworthy event, and one which has excited the 
most attention, has been the purchase by the London and 
South-Western Railway Company of the docks at South- 
ampton, and the intended transfer of the Inman Line of 
steamers from Liverpool to that port. Notwithstanding 
the many drawbacks to the present route, such as the 
transfer of the mails at Queenstown, their passage across 
Ireland, their re-shipment and conveyance across the 
Irish Channel, the delay caused by the bar to passengers 
who embark at the Mersey port, the want of proper 
landing accommodation and connection with the railways, 
and the long journey to London, Liverpool has hitherto 
enjoyed a monopoly of the best part of the Atlantic 
trade. What will be the result when passengers find 
that they can step direct from the steamer into the rail- 
way train, and reach London in a little over two hours, 
remains to be seen. Several attempts have been made to 
draw the Atlantic trade to other ports. At one time 
Milford Haven was proclaimed as the one port above all 
others suitable for the purpose, and even matters 
progressed so far that one of the steamship companies 
sent a passenger boat there for a trial, but the experiment 
has not been repeated. Bristol is making a move, and 
proposes expending a large sum of money in providing a 
deep-water dock at the mouth of the Avon, with the hope 
of attracting some of the Canadian and American traflic, 
and application is to be made to Parliament in the ensuing 
session to sanction an expenditure of over a million for this 
purpose. An account of this scheme, with a plan of the pro- 
posed dock, was given in our issue for October 14th last. 
In the meantime Liverpool does not intend to lose the 
trade for want of action. The dredging of the bar of the 
Mersey has been continued during the year, so far suc- 
cessfully, and the New Year is to witness the employ- 
ment of new and very powerful machinery for this work. 
Power has been obtained to enlarge the entrance to the 
docks, so as to give increased accommodation to existing 
steamers, and in anticipation of the present sizes being 
greatly exceeded; in fact, provision is to be made for 
steamers 700ft. in length, and having 65ft. beam. Appli- 
cation is also to be made to Parliament for power to con- 
struct a new landing-stage, which shall afford greater 
facilities to the Atlantic boats, and be in direct commu- 
nication with the railways. 

Both the Bills promoted in the last session for the 
construction of a new dock in the Mersey at Tranmere, 
one by a private company and the other by the Great 
Western Railway Company fell through. The former is 
to be again brought in the coming session. Since the 
withdrawal of these Bills the Mersey Docks and Harbour 
Board have provisionally purchased the site of the in- 
tended docks, and are seeking power to confirm the pur- 
chase, but not to construct any new docks. Land 
near Garston has also been acquired on behalf of 
the Cheshire Lines Company, with the view of opening 
access to the Mersey independent of the other railway 
companies. A considerable trade is being developed at 
Saltport, the new port on the Manchester Ship Canal. 
Steamers of large size now go up for salt and other 
goods, and several large cargoes of timber have been 
delivered there. Considering the importance and extent 
of the inland navigation by means of the Bridgewater 
Canal, the River Weaver, and the Shropshire Union 
Canals, and the improved access to these canals as com- 
pared with the old route by the Upper Mersey, the traffic 
at this end of the Ship Canal must become an important 
source of revenue to the company. 

The past year has witnessed the transfer of the Admi- 
ralty Pier at Dover to the Harbour Board, and the com- 
mencement of the works for making the new harbour, the 
contract having been let to Mr. Jackson for £400,000. 

Preston Dock was also opened during the year by the 
Duke of Edinburgh, the foundation stone having been 
laid by the Prince of Wales in 1885. An account of these 
works was given in THE ENGINEER of July Ist. Since 
the opening trade has steadily been growing, and if the 
dredging and other works for improving the access from 
the sea are pushed on with sufficient energy, will continue 
to do so. 

The expected fight over the extension of dock accom- 
modation in South Wales did not take place. The Bills 
for new docks promoted by the Bute trustees and the 
Barry directors were both withdrawn. The success 
of Barry has, however, been too great to allow matters to 
remain quiet.’ We referred at length to the various plans 
proposed for improving the floating accommodation at 
Cardiff in our number for December 9th. Another 
scheme which is being now promoted is for enlarging 
the docks at Port Talbot, and improving the access to 
it, and opening out new coal-fields. The great complaints 
as to the depression of the export coal trade, and the 
number of steamers laid aside at Cardiff, does not seem 
to give much encouragement for the expenditure of _ 
further capital in coal docks. 

There has been very little improvement in the develop- 
ment of inland water communication. The scheme 
for improving the river Ouse, and connecting the Port of 
Lynn with the canal system of the Midland district, has 
been dropped; neither has there been any attempt to 
proceed with any of the schemes for an enlarged canal 
to Birmingham. The South Yorkshire and Sheffield 
Navigation still remains in the hands of the railway com- 
pany, and nothing definite has yet come of the Act 
obtained for transferring this undertaking to a private 
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company; or of the Act for making a junction canal 
for connecting this system with the Aire and Calder 
Navigation. The Leeds and Liverpool Company is 
a gg with its works for improving this canal, 
and for obtaining a better water supply. The Trent and 
Mersey have also been deepened, and the waterway 
under the bridges enlarged. The works for improv- 
ing the navigation of the Severn up to Worcester 
have made satisfactory progress during the year, and 
the’ dredging and removal of the hard shoals has been 
carried on at a price below the estimate; the dock at 
Diglis has also been commenced. The company has 
been unfortunate in losing by death the services of 
Mr. Marten, an engineer of considerable experience in 
canal and river engineering, and under whom the im- 
provements have been carried out. 

The works of the Manchester Ship Canal have been 
steadily progressing during the past year, and have not 
been interrupted by any of those serious inundations and 
disasters which had to be recorded in the previous year. 
It is not now expected that the canal can be opened for 
traffic for another twelve months. Out of a total length 
of 854 miles, 20 may be said to be practically completed, 
and all the heaviest and most difficult part of the under- 
taking is now mastered. Most of the work remaining to 
be done has been let in four contracts, and the con- 
. tractors are all well forward with their contracts. From 
Eastham to Saltport, a distance of eleven miles, as 
already mentioned, the canal is open for traffic. At 
the Manchester end, very little remains to be done at 
the docks, and for some distance downwards. The 
embankment for separating the canal from the river 
Mersey between the Weaver and Runcorn Bridge has 
been finished, and the works inside this are now being 
pushed vigorously forward; but it is at this section, and 
also at Daresbury and Latchford, where the principal 
railway deviation takes place, that the work is most 
behindhand. The actual works for these deviations have 
been completed some time, but if the condition is 
insisted on that the passenger traflic shall not be diverted 
until the goods traffic has been running over the new 
lines for six months, this section will be very much 
behind all the rest, as the works here cannot be com- 
menced until the deviation of the traffic is completed. 
Financially the company is again in difficulties, it having 
become apparent at the beginning of the year that at 
least another one and a-half millions would be required. 
The Corporation of Manchester have agreed to advance 
this money, and application is to be made to Parliament 
for power to raise another two millions. One third of this 
additional amount is made up of increased cost of works ; 
the other principal items are for extra land required, 
£117,000; extra charges on account of delay in opening, 
£271,540; loss in value of shares taken from the original 
contractor, £40,456. The quantity of land purchased is 
4508 acres at a cost of £1,115,092, or about one-half the 
amount claimed. It is estimated that more than half 
of this land will not be required for the canal, and will 
become a valuable asset. 

The Panama Canal has passed out of the region of 
engineering and construction to that of criminal pro- 
ceedings against the directors for malversation of the 
funds entrusted to their care; and of a commission of 
inquiry to find out how much of the money has gone 
in bribing the Press and some of the legislators, to 
promote the interests of the company. ‘The history of 
this concern is very remarkable. About seventeen years 
ago a concession was obtained from the Columbian 
Government for the construction of the canal. This con- 
cession was sold for a large sum of money to a company 
in Paris. To show the imperfect character of the infor- 
mation on which the undertaking was promoted, the 
estimates varied, even in the early days, from about 17 
to 42 millions of pounds. At first it was intended to 
make the canal tidal; subsequently, in order to reduce the 
cost, locks were to be used. Double the amount of the 
24 millions asked for, for the first application for capital, 
was offered. The works were commenced in 1881. Each 
time that it became necessary to raise further capital the 
process became more difficult, until in March, 1889, the 
works were finally stopped, and have remained in a 
derelict state ever since. The concession will lapse in 
February next, unless the works are recommenced before 
that date. The sum of 52 millions of pounds has been 
raised and disposed of, nearly the whole of which may 
be considered as lost and wasted. The only really avail- 
able asset that remains is the Panama Railroad, which cost 
£38,720,000, and even this will revert to the original owners 
unless certain conditions, now apparently impossible, are 
complied with. Only about 24} millions have been spent 
on works and paid to contractors; about 24 millions has 
gone in concessions, expenses of organisation, advertise- 
ments, interest, &. It is almost too much to hope 
that there is enough left even of the ashes of the solid 

art of this work to support the Phenix which is 
Ks ing to re-establish a Panama Canal Company, and on 
behalf of which the conditions have been obtained 
from the Columbian Government on which the latter will 
grant an extension of time. According to the Panama 
Herald, one condition of this is the payment of £320,000 
in four equal instalments, the date of the first being the 1st 
May next. The company now owes to the Columbian Go- 
vernment £260,000, and it does not appear clear to anyone 
at present that the £80,000 required on the 1st of May is 
likely to be forthcoming. It is estimated that only about 
one-fifth of the excavation has been completed, and this 
consists of the easiest part of the work; the remainder 
consisting in a great part of the cutting through the 
rocky Cuelebra Mountain. The enormous embankment 
which was to control the turbulent river Chagres has still 
to be made, and the locks have to be constructed if ever 
the canal is completed. 

The Nicaragua Canal scheme was brought forward in 
America in the same year, 1876, as the Panama scheme 
was first proposed in France, but no attempt was made 
to go on with the undertaking until about two years ago. 
This company has now been steadily at work for some 





time past, principally in making complete surveys of the 
route and preparing the way for active operations. About 
one and a-quarter millions of pounds have been spent in 
this work, and in improving the harbour of San Juan; 
the construction of wharves and landing facilities; the 
erection of permanent buildings for offices, workshops, 
&e.; the completion of a telegraph line, communicating 
with any part of the work, and also with New York; the 
clearing of the line of canal from timber and underwood 
for twenty miles; the construction of eleven miles of 
railway, and providing water supply along the line of 
works; and also the purchase of the extensive dredging 
plant sent out by the Panama Canal Company for the 
works on that canal. The experience of these works has 
demonstrated the healthy nature of the climate, none of 
the staff or workmen having died from local diseases. 
The distance across the Isthmus by this route is 
169} miles, of which only about 27 miles will be 
excavated canal. For 110 miles the passage will be 
through the lake, which is 110 miles long, 60 miles wide, 
and 250ft. deep. Three locks at each end will be required. 
Attempts are now being made to raise the necessary 
capital, the estimated cost being twenty millions of 
pounds, and the time required for completion five years. 
In November last a convention of all the governors of the 
States in the United States was called together at New 
Orleans, to consider the scheme, and to press on the 
Government of the United States the wisdom of guaran- 
teeing the shareholders against loss to the amount of 
100 millions of dollars. Now that the Panama scheme 
is considered to be dead, the Americans are anxious to 
prevent France, or any other nation, from having a 
controlling influence over a canal to unite the Atlantic 
and Pacific. It is urged that the opening of such a route 
for large ships will be of immense benefit to the commerce 
of the States. Every possible effort is being made to 
secure complete control of the canal by the United 
States, and to get the United States Government to 
make it a national work and to grant the greater part of 
the necessary funds. Efforts have been made to interest 
British financiers in the project, but they are not likely 
to help much if the canal is to be solely under American 
control. There is no doubt that the canal is taking 
strong hold in the States. An important report by 
a board of consulting engineers, appointed by the 
Nicaragua Canal Company to examine plans, profiles, 
specimens of borings and estimates, has recently been 
presented, and is attracting a great deal of attention. 
The total estimated cost is now given as £17,400,000, 
including very large contingent allowances. The out- 
going President in his recent retiring address said :—‘ I 
repeat with great earnestness the recommendation 
which I have made in several previous messages, that 
prompt and adequate support be given to the American 
company engaged in the construction of the Nicaragua 
Ship Canal. It is impossible to overstate the value from 
every standpoint of this great enterprise, and I hope that 
there may be time, even in this Congress, to give to it an 
impetus that will insure the early completion of the canal 
and secure to the United States its proper relation to it 
when completed.” Large quantities of cotton are now sent 
to Japan and China, where factories have been established 
for making calico. The saving in distance to these 
countries will be upwards of 10,000 miles. It is also 
expected that the traffic through such a canal will give a 
stimulus to the development of the coal-fields of Alabama 
and Western Virginia. On the West Coast of America 
are enormous tracts of undeveloped forests and agricul- 
tural land, and as the saving of distance by water from 
New York to San Francisco will be 5000 miles, it is 
considered that the canal will aid in opening the resdurces 
of this part of the States. While it is evident that the 
canal may be of great advantage to the United States, 
it isa matter of very great doubt as to its advantage to 
this country; hence the readiness of American statesmen 
to lend themselves to the promotion of this enterprise. 

Progress has been made with the Corinth Ship Canal 
during the past year. The company of Greek capitalists 
who took over the work from the French company has 
met with a fair amount of success. When the French 
company went into liquidation it had excavated about 
two-thirds of the total quantity, leaving about three 
million cubic yards to be finished. Two-thirds of this 
work have during the year been done, and it is expected 
that the canal will be completed before the end of 1893, 
and that it will be formally opened on the 23rd of April, 
old style, the name day of King George. 

The other principal works which have been making 
progress abroad during the last year are the North Sea 
and Baltic Canal, which is approaching completion; the 
Merwede Canal, for connecting Amsterdam with the 
Rhine by an improved waterway, the first half of which 
was opened in August last; and the cutting through the 
rocky shoal known as the Iron Gates of the Danube, for 
improving the navigation of that river, the works of 
which have also made satisfactory progress. 


SANITARY ENGINEERING. 


THE past summer has happily proved that the measures 
taken for purifying the discharge from the outfalls of 
the London main drainage works are more effectual than 
was at one time generally anticipated. The imagination 
was overpowered by the enormous volume of the metro- 
politan sewage, and due consideration was wanting for 
the fact that the actually polluting material formed a very 
small proportion of the total. The alarm professed at 
the idea of 40,000 tons of sewage sludge being cast into 
the sea a few miles beyond the Nore, was in like manner 
due to ignorance of the circumstance that at least 
90 per cent. of the transported material was water, which 
could in no degree create a shoal or interfere with the 
navigation. At last it has been discovered that the 
Admiralty dredgings of mud from the Medway are far 
more to be dreaded by the fishermen of Kent and Essex 
than the discharge from the sludge-ships of the London 
County Council. If we inquire into the actual amount 
of polluting material contained in the discharge from the 





great intercepting sewers, we find that the suspended 
matter is about 27 grains per gallon. Reckoning the 
discharge at the outfalls at 160 million gallons per day, 
the matter in suspension becomes in round numbers 
270 tons for each day, or nearly 1900 tons for the week. 
If this makes 10 per cent. of the sludge, the week’s total 
for the sludge ships appears as 19,000 tons. But to this 
we have to add the chemicals used in the process of pre- 
cipitation, amounting nearly to 60 tons per day, and 
reappearing as sludge to the extent of 600 tons. The 
quantity of matter in solution extracted by the chemical 
process must also be taken into account, creating a 
further addition to the volume of sludge. Still, there is 
some difficulty in making up the 40,000 tons per 
week. The dilution is perhaps greater than 90 per 
cent., and the flow of sewage may be under-estimated. 
We, at least, arrive at the conclusion that 40,000 
tons of sludge is as much as can be expected to 
come from the London sewage per week, and may be 
considered as carrying off all the disposable matter. The 
Royal Commissioners who reported on this subject in 
1884 were at a loss for correct figures as to the quantity 
of sludge, and the idea went forth that the sewage of 
London contained 1500 tons of solid matter daily poured 
into the Thames. On this basis it was subsequently 
argued that the quantity carried to sea by the sludge 
ships was insufficient to benefit the river. It is due to the 
Royal Commissioners to say that the calculation which 
commended itself to them as the nearest approach to 
accuracy was one which reckoned on 4500 tons of wét 
sludge per day, or 900 tons of pressed sludge in cakes, 
the latter containing 50 per cent. of water. This, 
therefore, would allow 450 tons of solid matter per day, 
which is a very admissible figure, remembering that 
certain additions have to be made to the matters in 
suspension. 

While evidence based on data is available as showing 
that the metropolitan sewage is being effectually dealt 
with, valuable testimony as to the practical result is 
afforded by the official reports of Dr. William Colling- 
ridge, the medical officer for the Port of London. These 
reports are highly satisfactory, as declaring the improved 
condition of the river in the neighbourhood of the out- 
falls. Itis worth observing that as far back as February, 
1884, the Works Committee of the Metropolitan Board 
instructed their engineer, Sir Joseph Bazalgette, and their 
chemist, Mr. W. J. Dibdin, to conduct experiments to 
ascertain the best means of treating sewage at the out- 
falls with a view to its purification, and authorised them 
to consult Dr. Dupré on the subject. With this object a 
series of experiments was commenced at the western 
pumping station at Pimlico, and a method of treatment 
was devised in which a singularly small amount of 
chemicals served to precipitate the sewage matters. The 
plan then devised is substantially the same as that which 
is now being carried out at Barking and Crossness. Why 
the practica] application of the system was so long delayed 
is a matter we need not enter into now. The method 
was vehemently attacked, as any method was sure to be, 
and a long battle had to be fought. It is to the credit of 
the County Council that they have recognised the force 
of facts, and have carried out a system which is yielding 
such satisfactoryresults. Wemay yet hear that the sewage 
ought to be disposed of in some different way. Old argu- 
ments may be revived in favour of discharging the 
sewage into the sea, or applying it to the land. Great 
engineering works may be proposed; but the question of 
cost has a quieting influence, especially at a time when 
the funds of the County Council prove insufficient to 
meet certain pressing demands for schemes of public im- 
provement. Nearly a million of money has been spent 
on the works at Barking and Crossness, and the ships 
which are to carry the sludge. At least a fair trial should 
be given to the plan which is now found to be working 
well. Ifthe present results fail to be continuous, then 
will be the time to seek for something else. But any 
radical change will be made at an enormous cost. 

The works which supply London with water, and 
earry off that which is foul, furnish the main defence 
of the metropolis against the inroads of cholera. 
Coupled with the vigilance of the Port Sanitary 
Authorities, the metropolis has thus been protected 
against the peril which undoubtedly presented itself 
last autumn, when commerce brought pestilence to the 
gates by way of the sea and the river. There is every 
indication that the ensuing summer will witness a renewal 
of the struggle, and in a severer form than that of the 
past autumn. Although it may be said that London 
was never in so good a sanitary condition as at the 
present time, cholera is calculated to find out defects 
hitherto unsuspected. The Thames Conservators, in 
their last annual report, speaking of the river above the 
metropolitan boundary, say they have carried into effect 
the provisions of the Acts which relate to the discharge 
of sewage into the Thames and its tributaries from towns 
and other places on the banks, in addition to which the 
sewage works established at various points are very 
closely watched, as well as the house-boats and steam 
launches. But while we are glad to learn that existing 
Acts are enforced, a little more law may yet be needed. 
At least there is to be an attempt, from some quarter or 
other, to get another Bill through Parliament for the 
protection of the Thames. The scheme is for the 
formation of a Joint Sewage Board, possessing the 
necessary powers for dealing with the sewage of 
Staines, Chertsey, and sundry contiguous towns, so 
as to provide that no pollution of the stream shall 
take place from these localities. As it is considered 
that those of the London Water Companies who 
take their supply from the Thames will be benefited, 
it is proposed that they shall contribute to the 
Sewage Board an aggregate sum of £8000 per annum; 
and, on the other hand, shall be exempt from certain pay- 
ments which they now make to the City Chamberlain. 
It cannot be said that the financial part of the scheme 
bears a very hopeful aspect. But whatever defects attach 
to the sewage arrangements relative to the Thames above 











18 


THE ENGINEER. 





JAN. 6, 1893. 








London, great progress has been made since the subject 
was first taken in hand, and the same is tobe said with 
regard to the Lea. More than twenty years ago Sir 
Joseph Bazalgette devised a scheme for purifying the 
Thames from sewage at all points between the metro- 
polis and Windsor. A large number of towns were 
included in the plan. At a later date the same eminent 
engineer devised a plan for taking the sewage of the 
riverside towns above London to an outfall below the 
metropolis. But the mode adopted has been that of 
grouping the localities and dealing with small areas, 
larger schemes being deemed ‘too heroic.” Looking to 
the country at large, it cannot be said that the sewage 
difficulty is altogether overcome, though the evils are 
considerably mitigated. 


WATER SUPPLY. 


Ear ty in the past year came the announcement that a 
Royal Commission would be appointed to inquire whether, 
taking into consideration the growth in the population of 
the metropolis, and of the districts supplied by the London 
water comrpanies, as well as the needs of localities outside 
that area, but within the watersheds of the Thames and 
the Lea, the present sources of water supply possessed 
by the companies were adequate in quantity and quality, 
and, if inadequate, whether the required supply could be 
obtained within the Thames and Lea watersheds, or 
would have to be procured outside these watersheds. 
This Commission was clearly destined to open up a new 
era in the history of the London water supply, and it 
might have been thought that any attempt at legislation 
on that subject would have been postponed until the 
Royal Commission had presented its report. Neverthe- 
less the London County Council, aided by the Corporation 
of the City, resolved to proceed with their Bill for creating 
a joint committee to deal with the water question. This 
measure, designated the London Water Bill, proposed 
that extraordinary powers should be conferred on the 
County Council, such as would enable that body practi- 
cally to over-ride the water companies. The Bill passed 


its second reading, and was referred toa select committee | h 


presided over by Sir J. Pease. The clauses for creating 
the joint committee were wiped out, and the Bill ulti- 
mately passed through Parliament in a form strangely at 
variance with the ambitious pretensions which charac- 
terised it at the first. Still, the County Council gained 
something. They obtained power to expend money in the 
promotion of Bills in Parliament, relating to the supply 
of water in the administrative county, and within the 
limits of supply of the metropolitan water companies. 
Power was also conferred on the Council to make inquiries 
as to the existing supply of water, and the possible sources 
of supply, for which purposes, including costs incurred 
by the Council in inquiries ‘‘ before Royal Commissions or 
otherwise,” the Council might expend a sum not exceed- 
ing £10,000, in addition to any sum they were already 
authorised to expend in this way. These were powers 
never granted to the Metropolitan Board, though greatly 
desired by that body, and supposed at one time to be 
possessed, at least with regard to the promotion of Water 
Bills. For the present, the County Council can 
propose no comprehensive scheme for dealing with the 
water question, but in their General Powers Bill, they seek 
for some further authority in the conduct of inquiries and 
negotiations. 

The results of the last Census showed that the population 
of London and its environs had been increasing, during 
the previous ten years, much less rapidly than was 
supposed, thereby giving less urgency to the question of 
an increased water supply. The Royal Commission also 
brought out the fact, chiefly through the evidence of 
Mr. Binnie, the Engineer of the London County Council, 
that the London water companies had in most instances 
been pumping less water than appeared in their returns. 
Yet, after applying all corrections, the average supply of 
water per head of the population in 1891 was found to be 
rather more than 32 gallons per day. In particular cases, 
the supply was altogether extravagant. Important 
evidence was laid before the Commission as to the 
resources of the Thames watershed, and the practicability 
of enlarging the sujjly on the present basis. Professor 
Henry Robinson rage: a plan which he had prepared, 
for the conservation the Thames waters during 
maximum flow, by means of a storage reservoir in the 
valley of the Kennet, a tributary of the Thames. A 
series of gaugings taken by the Thames Conservators, 
from the year 1883 to 1889, showed that the minimum 
flow during that period occurred on August 14th, 1887, 
when the gauging at Teddington was 154 million gallons 
per day. As the water companies abstracted 101 million 
gallons, the total discharge of the Thames on that day 
was 255 million gallons. Mr. Robinson found that to 
maintain a minimum flow of 600 million gallons in the 
river Thames, a storage reservoir would have to be con- 
structed capable of holding 44,000 million gallons. By 
increasing the minimum flow to that extent, it would be 
practicable for 300 million gallons to be devoted to the 
water supply, providing for 10 millions of people at 
30 gallons per head daily. The minimum flow at Ted- 
dington would be at the same time increased to 800 
million gallons per day, or nearly double the minimum 
observed in 1887. It was possible that a reservoir with a 
capacity of only 30,000 million gallons would give the 
required flow. Mr. Robinson estimated that the total 
cost of the scheme would not exceed £3,000,000, and that 
the works could be executed in about three years. A 
plan was also submitted by Mr. Robinson for a supple- 
mentary supply, to be obtained from Hampshire and 
Wiltshire. This would provide 147 million gallons per 
day, equal to a further population of five millions. The 
estimate in this case was £5,000,000. Another project 
laid before the Commission was prepared by Mr. Walter 
Hunter, a swig = - ge Junction Water 
Company, aide Mr. Fraser, the com "s engi- 
mart By that ie there would be an oe a mile 
above Staines, and conduits would convey the water to 
reservoirs in the neighbourhood of Staines and Wrays- 





bury. It was reckoned that 433 million gallons per 
day was the maximum quantity likely to be required 
for the population of London up to the year 1941. 
Calculating on 153 million gallons per day from the 
Lea, the New River wells, and other sources, there 
would be 280 million gallons to come from the Thames. 
By this scheme they would be able to get about 300 
million gallons per day, and the total cost, including 
pumping engines, would be about £5,391,000. Mr. Fraser 
informed the Commission that the scheme was one which 
had been prepared after consultation among the com- 
panies, and it was to be undertaken by all of them. Mr. 
H. J. Marten, who, in connection with Mr. Rofe, was the 
engineering adviser of the Thames Conservators, stated 
in evidence before the Commission that an addition of 
107 million gallons per day to the present maximum 
quantity abstracted from the Thames would be sufficient 
for the increasing requirements of the metropolis for the 
next forty years. To accomplish this, he proposed the 
construction of nine reservoirs, costing in the aggregate 
under £2,000,000, including land. The aggregate capacity 
of these reservoirs would be about 20,000 million gallons. 
Following on these witnesses, evidence has been given by 
Mr. W. Whitaker, Mr. W. Topley, and Mr. Edward Easton 
as to the large amount of water to be obtained from the 
chalk strata in Kent. The proceedings before the Royal 
Commission are now approaching their termination. The 
chairman, Lord Balfour of Burleigh, has intimated that 
the taking of evidence will probably come to an end at 
the close of this month, or early in February. We should 
add that, during the progress of the inquiry, very decided 
evidence as to the purity of the London water supply was 
given by several witnesses of eminence. But for his 
lamented death, Dr. Tidy would have been a valuable 
witness to the same effect. 

The Bill by which the Corporation of Birmingham 
proposed to supply their city with water from the rivers 
Elan and Claerwen, in Mid- Wales, excited a considerable 
amount of attention in the metropolis, and gave rise to 
some opposition from the London County Council, who 
ad an idea of taking a supply for the metropolis from 
the head waters of the Wye. London was so far recog- 
nised in this question, that the County Council were 
allowed a locus standi before the Hybrid Committee to 
whom the Birmingham Bill was referred. This conces- 
sion on the part of the House of Commons was some- 
what significant, as admitting the possibility of a change 
in the source of the metropolitan water supply. The 
Birmingham Corporation were successful in getting their 
Bill through Parliament, but the works are to be com- 
pleted by June, 1902. This allows barely ten years for 
the completion of the undertaking, and the promoters 
have felt the necessity of proceeding promptly. Liver- 
pool commenced the Vyrnwy works in 1880, and last July 
the inauguration took place—twelve years being thus 
required for carrying out the project. The opening cere- 
mony was effected by the Duke of Connaught, and much 
interest was attached to the event. The magnificent 
scheme, so successfully accomplished, was recognised as 
reflecting the greatest credit on the engineer, Mr. G. F, 
Deacon. Among the Bills coming before Parliament in the 
ensuing session is one promoted by the Sheffield Corpora- 
tion, asking for a further extension of time in respect to the 
construction of three reservoirs, one authorised in 1867, 
and two in 1881. There is a West Hampshire water 
scheme for the supply of Christchurch and sundry con- 
tiguous places, and another for the supply of water to the 
Frimley and Farnborough district in Hampshire and 
Surrey. The Plymouth Corporation are bringing forward 
a Bill authorising the construction of an extensive 
reservoir, to be formed by means of two retaining walls 
thrown across the river Meavy. But no water scheme of 
any magnitude claims the attention of Parliament, though 
it is evident that London will soon be conspicuous by a 
plan of water supply, either for a further development of 
existing resources, or for the carrying out of some colossal 
project extending to Wales or the West of England. 
What Parliament may say to any such proposal it is diffi- 
cult to conjecture, and the probability is that even the 
London County Council would be satisfied with things as 
they are, could the undertakings of the water companies 
be obtained on such terms as would suit the Council’s 
financial position. As affording some proof that the 
companies are by no means disposed to beat a retreat, 
we find the East London Company depositing a Bill, by 
which power is sought to raisea further amount of capital 
to the extent of £500,000, in order to enable them to fulfil 
their statutory obligations relating to the supply, and to 
meet the increased demand for water within their district. 
The population receiving a supply from the East London 
is about equal to that dependent on the New River Com- 
pany, and the two are the largest of the metropolitan 
water companies, supplying between them more than 
= of the population comprehended by the entire 
eight. 


GAS SUPPLY. 


The past year has marked the completion of a century 
since coal gas was first used as an illuminant. The event 
was duly celebrated in the gas world, and especially by 
a commemoration lecture delivered before the Incor- 
porated Gas Institute by Professor Vivian Lewes. It is 
rather singular that the same year should witness the 
cessation of the cannel gas supply in the metropolis. 
This kind of gas still enters as an admixture into the 
supply of what is called common gas, but it has now 
ceased to exist as a separate illuminant in London. 
There was a time when one of the London companies 
supplied no other gas than this. The change has been 
brought about by the exhaustion of the richer kinds of 
cannel, and the increasing dearness of this description of 
coal. Experience also shows that the statutory 16-candle 
gas is well adapted for general use, while 20-candle gas 
can be dispensed with as a costly and needless 
luxury. Edinburgh, Glasgow, Dundee, Perth, and sundry 
other places across the Tweed may still indulge in 
gas of high lighting power; but! the practice will 





not extend, and is likely now to decline unless 
prevented by some change in the mode of making 
gas. Another event of the year is the inquiry which has 
been going forward, by means of a Committee, with a 
view to advise the Board of Trade as to some better 
standard of light in gas photometry than that which now 
exists. The actual lighting power of gas is a matter of 
practical importance, both for the companies and the 
consumer. Despite the spread of the electric light on 
the one hand, and the extent to which petroleum is 
employed in lamps by the working classes, gas holds its 
own as an article in demand. Some of the consumption 
is for heating purposes, and some for motive power, but 
it is as a light-giving agent that coal gas is chiefly 
required. The latest returns show that the sale of gas 
by the companies throughout the United Kingdom not 
only increases, but the advance in 1891 was exceptionally 
large. The local authorities also display progress. 
During the ten years 1882-91 the sale of gas by the 
companies rose from something exceeding 45,000 millions 
of cubic feet to above 65,000 millions, the average 
advance being nearly 2000 millions of cubic feet per 
annum. But the sale in 1891 exceeded that in 1890 by 
considerably more than 3000 millions of cubic feet. In 
the corresponding period of ten years the sale and con- 
sumption of gas by the local authorities has risen from 
above 21,000 millions of cubic feet to more than 34,500, and 
the last year in the account—going to March, 1892— 
shows an increased sale to the extent of 1839 millions 
of cubic feet compared with the year preceding. The 

aid-up and borrowed capital of the companies and the 
1 authorities, taken together, verges on £64,000,000, 
and the conjoined amount of coal carbonised in the year 
is 11,219,000 tons, of which the companies are account- 
able for seven million tons, the quantity carbonised by 
the Gas Light and Coke Company of London alone 
exceeding2,000,000tons. The coal carbonised by the three 
London Gas Companies in 1891 was quite three millions 
of tons, the average amount exceeding 8000 tons per day. 
This enormous consumption shows how largely London 
is dependent on the supply of coal which it receives. 
Any prolonged interruption to that supply would be a 
matter of the most serious consequence. As indicating 
the growth of gas enterprise in the metropolis, we might 
allude to the erection of two extraordinary gasholders, 
just completed. One is at Beckton, in the midst of the 
colossal ‘works of the Gas Light and Coke Company. 
The steel columns surrounding the holder are each 200ft. 
high, and the capacity of the huge structure is equal to eight 
million cubic feet. When Becton was first established, a 
million cubic feet was thought a considerable bulk. But 
almost simultaneously with the erection of this big'gas- 
holder at Beckton, the South Metropolitan Gas Company 
has put up a bigger at East Greenwich. This gigantic 
affair is the largest gasholder in the world, being 300ft. 
in diameter, and having a capacity of 12 million cubic 
feet. If there is no appreciable risk that these monsters 
will break down, their storage power is an element of 
great value, particularly as a safeguard against the 
sudden darkness of a London fog. Having mentioned 
these mechanical contrivances, which are also charac- 
terised by some striking engineering features, we may 
remark that the manufacture of gas is undergoing develop- 
ment in regard to method as well as magnitude. One 
device consists in the employment of petroleum for the 
enrichment of the ordinary coal gas. Seventy-five 
gallons of petroleum oil, or 50 gallons of petroleum spirit, 
are taken respectively as equal to a ton of Lesmahagow 
cannel. Carburetted water-gas also comes into play. 
These expedients are not likely to reduce the consump- 
tion of ordinary coal, but they promise important help in 
the absence of cannel. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE nies reduction in marked bars has taken place this 
week. Following a custom which of late years has become general 
with them of not waiting until the quarterly meetings to intimate 
any change in prices for a new year, the marked bar makers on 
Monday issued circulars announcing a drop of 10s. per ton. The 
firms who have taken this course include the Earl of Dudley's 
Round Oak Iron and Steel Works, Messrs. Wm. Barrows and Sons, 
Jno. Bradley and Co., Jno. Bagnall and Sons, the New British Iron 
Company, Phillip Williams and Sons, Noah Hingley and Sons, 
Brown and Freer, &c. It is two years since any previous reduction 
in marked bars took place, the late price of £8 per ton, having 
been fixed in January, 1891. At that time a reduction of 10s., 
similar to that now announced, took place, and bars, which had 
been previously £8 10s., were changed to £8. The reduction which 
has now occurred brings the price of marked bars down to £7 10s. 
per ton at works, the Earl of Dudley’s Company quoting, as 
usual, 12s. 6d. extra, making their price £8 2s. 6d. Plates and 
sheets (singles) rolled by the ‘‘list” houses become £8 10s. to 
£9, and hoops £8. 

It is questionable what effect the reduction will have upon the 
second-class quality bars made at the marked bar works. At 
present no official information is available upon this point, and the 
general idea is that this class of iron will not be altered. But it is 
at any rate impossible that the reduction can strengthen these 
irons, and in the actual business the effect muss be to weaken 
them. Up to now these prices have been £1 10s. less than marked 
bars, and have been quoted £7, and by some firms £6 15s. and 
even less. In the future they will probably ‘‘ accommodate ” 
themselves to the new condition of affairs, without, however, any 
specific open market reduction being announced. It must be 
borne in mind that it is in these qualities more than in marked 
bars proper that many even of the leading firms are doing most 
business, and quotations for these second-class qualities are 
regulated much more nearly by the state of the buying market 
from time to time as orders are received, than by any fixed ratio 
of difference supposed to exist between these descriptions and 
marked bars themselves. 

Some of the new lists giving the new marked bar prices are 
already issued. The Earl of Dudley’s Iron and Steel Works 

uote :—Bars, ordinary, £8 2s. 6d.; best, £9 10s.; double best, 

11; and treble best, £13. Hoops, strips, and angles are 

8 12s. 6d. (ordinary); best, £10; best best, £11 10s.; and treble 
best, £13 10s, “Tees are £9 2s, 6d. ordinary, £10 10s. best, £12 
double best, and £14 treble best. The com *s ‘* Hurst” 
qualities of iron are £7 ordinary bars, £8 best, and £9 10s. double 
best. Hoops, strips, and angles of the same quality are-£7 10s, 
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£8 10s., and £10 for the three respective grades, and tees £8, £9, 
and £10 10s., according to grade. 

Messrs. William Barrows and Sons, of the Bloomfield Works, 
quote bars, £7 10s.; best, £9; and best best, £10. Plating bars, 
angles, and tees are £8; best, £9 10s.; and double best, £10 10s. 
Rivet iron is £9 10s. to £10 10s., and charcoal bars £16. Hoops 
are £8 to £9 10s.; boiler-plates, £8 10s. ordinary ; £9 10s, best ; 
£10 10s. best best ; £11 10s. treble best ; and £14 10s, extra treble 
best. Sheets to 20 w.g. are £8 10s. ; 21 to 24 w.g., £10; and 25 to 
27 w.g., £11 10s. Best sheets are £1 10s. per ton extra. 

John Bagnall and Sons’, Limited, new list announces bars, 
£7 10s. to £8, according to size; £8 10s. to £9 for 4}in to 4hin.; 
£9 10s. to £10 for 4gin. to 5in. Rounds only are £10 10s, to £11 
for Shin. to 5hin.; £11 10s. to £12 for 5gin. to 6in.; £12 to £13 
for 5gin. to 64in.; £14 to £15 for 6} to 7jin. Turning bars and 
horseshoe bars become £7 10s.; plating bars, angles, and hoops, 
£8 ; and best rivet iron, £9 to £10. Sheets are quoted £9 singles ; 
£10 10s. doubles ; and £12 lattens ; while boiler-plates are £9, £10, 
£11, and £12, according to quality, 

On ’Change in Birmingham this — Thursday — afternoon, 
merchants and consumers plied the makers of unmarked finished 
iron to learn what course they intended to pursue in the matter of 
prices in face of the reduction in best iron. It was pointed out 
that it is customary for a 10s, drop in marked bars to carry with 
it a reduction of 5s. per ton in unmarked iron, including bars, 
hoops, and strips, Stress was laid upon the fact that such a re- 
duction took place on the reduction on the last occasion of marked 
bar prices, merchant bars become £6 7s, 6d., and common £6, 

In reply to the inquiries, ironmasters mostly stated that there 
was no room for any further ease at the present time in unmarked 
iron. They declared that the reduction in marked bars should 
have come many months ago if it was to be any real indication 
of the state of trade. As long ago as a year back merchant bars 
were selling as low as £6 10s., and common bars £6 to £6 5s., 
while marked bars were maintaining the nominal standard of £8, 
A year ago too, sheets were selling at £7 for singles, £7 5s. to 
£7 10s. doubles, and £8 to £8 10s. lattens, 

Unmarked iron has thus been selling at greatly below the price 
indicated by an artificial standard for marked bars for a long time 
past, and this circumstance should exempt producers of unmarked 
iron from making any reduction in prices now. Common bars are 
already 10s. below what they were after the reduction in unmarked 
iron took effect in January, 1891, following upon the drop in 
marked bars, and hoops and strips are also much lower than they 
at that time. Clearly, therefore, in face of the present prices of 
pigs and fuel, it is unreasonable to expect Bea | and third-class 
unmarked iron to go lower than it is to-day. Concessions of 2s. 6d., 
and occasionally a little more, may be made here and there to 
secure special orders, but any general reduction is declared to be 
out of the question. Prices of common bars are still, therefore, 
quoted this week at £5 10s., £5 15s,, and £6, and merchant bars, 
= 5s. to £610s. Hoops remain at £6 10s., and gas tube strip, 
£5 1ds. 

The extent of business doing this week at the finished iron works 
is exceedingly limited, on account of operations having yet been 
hardly resumed since the holidays ; and likewise because of the 
inconvenience arising in the matter of coal supplies, owing to the 
frozen state of the canals, A great deal of trouble will result from 
this latter condition of things unless the frost breaks up, and we 
are threatened with a repetition of the interference to business 
caused by the severe frost of this time two years ago. It was 
stated on Change to-day that no coal by canal has reached the iron- 
works in the immediate neighbourhood of Birmingham for near] 
a fortnight past, and the ironworks in the Black Coantey-—elide 
also obtain fuel principally by canal—are practically isolated, except 
by road. Unless next week—when the works want to be actively 
— thaw should come, the position will be a great hindrance to 
trade. 

The pig iron trade is opening the year quietly, and there is less 
disposition than is often seen to buy in advance of the quarterly 
meetings. This is attributable in part to the small amount of 
business which the finished ir sare at pees doing, and 
next to the belief that at quarter-day prices will be no dearer than 
now. The continued strike in the Lincolnshire district has removed 
all Lincolnshire pigs off the market, and the effect should be to 
strengthen the prices of other Midland brands. At present, how- 
ever, it can hardly be said that this result has yet been attained, 
for consumers are very chary of giving advance, and to do business 
sellers have to meet buyers’ views as to what they consider should 
be required of them. Derbyshire pigs at date are quoted 44s, 
easy, Lincolns 49s., and Northamptons 43s. Staffordshire pigs are 
unaltered at 60s. forall mines, 44s, to 45s. for part mines, and 36s. 
upwards for common, 

The state of the steel trade during the past year has been one 
of a good deal of competition from outside districts. Indeed, 
competition with Staffordshire steel masters has probably never 
before been so severe from Scotland, the North of England, and 
South Wales. When the year opened prices for basic Bessemer 
steel in Staffordshire were quoted as follows:—Bridge and girder 
plates, £6 15s.; boiler plates, £7 5s.; angles, £6; girders, £6 5s. ; 
channels and tees, £6 1Us.; wide flat bars, £6 5s.; and large rounds 
up to 6in., for machinery shafting purposes, £6 10s. to £7. The 
Shropshire steel makers quoted blooms £5; bars, £6 15s.; and 
billets in proportion. By April prices had fallen 5s. per ton, and 
basic Bessemer steel was quoted:—Bars, £6; angles, £6; bridge 
plates, £6 10s.; and boiler plates, £7 10s. The Shropshire steel 
makers quoted billets £4 15s. to £5; steel-plating bars, £6; wire 
rods, £6 12s, 6d. to £6 15s., f.0.b.; bars up to 3in., £6 15s.; angles, 
£7 5s.; tees, £7 15s.; and tank plates, £7 15s, 

During the second quarter of last year steel was coming into 
this district in considerable quantities from outside centres. 
Bessemer blooms were being delivered fram Wales at £4 12s. 6d., 
and Siemens-Martin blooms at £5. Scotch steel angles were 
arriving at £6 7s. 6d. which would stand any engineering tests ; 
and channels at £6 15s. July found Staffordshire engineering 
sections of steel still in good demand, but there was considerable 
competition in steel sheets for stamping purposes, for which the 
average quotation was £9 10s. to £10. ic steel angles were 
quoted £6 5s.; tanks and bridge plates, £6 15s. up to £7, and 
boiler plates at £7 10s. The active inquiry continued throughout 
September. Competition from Scotland and the North of England 
increased considerably in October, and to meet it prices in Staf- 
fordshire were dropped to:—Blooms, £55s.; angles, £5 15s.; bars, 
£6; girders, £6; ordinary plates, £6 10s.; and boiler plates, £7. 
The Shropshire steel makers quoted billets £4 15s.; steel wire rods, 
£6 10s.; bars, £7; and tank plates, £7 10s. Actual business was, 
however, done at below these rates, The last portion of the year has 
shown no decrease in the competition for orders waged by steel 
masters in other parts of the kingdom with Staffordshire makers, 
and prices have further declined. 

The coal trade is strong, in consequence of the frost and of the 
new regulations of the railway companies regarding the shorter 
weight allowed to the ton on all mineral traffic from the lst January. 
As a consequence of these alterations, the consumers of railway- 
borne coal and coke in Birmingham and the neighbouring district 
have been formally notified by merchants and dealers of an imme- 
diate advance in the prices of those commodities. Coal is advanced 
by some middlemen as much as 1s. a ton, whilst others are content 
to ask 6d. The rise in slack ranges in like manner from 3d. to 
6d. With regard to coke, the increase is more serious. Durham 
coke, which has always been calculated on the net weight ne 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The year has opened with a more or less general 
vague sort of feeling that things are going to be better, but the 
indications which are relied upon as pointing in this direction are 
not so much based upon actually present improved prospects of 
trade as upon surrounding conditions, that at any rate are likely 
to operate against trade getting any worse. As one prominent 
representative on ’Change put it to me, stocks of pig iron are 
very much lower than they have been for many years past, and 
with the cost of production not likely to become very materially 
less, makers cannot afford to go on producing iron at the prices 
which have previously been ruling, whilst consumers, who have 
mostly been buying from hand to mouth, hold very little iron, and 
any slight rise in prices would speedily bring a large weight of 
buying upon the market. Other indications that are pointed to 
are that, although there may be no great revival of activity just 
yet, many conditions which were previously adverse to any improve- 
ment are not now adverse, and that upon these grounds the out- 
look is more hopeful. Taking the general tone all through, it is 
certainly less despondent than a short time back, and there is a 
very prevalent belief that the condition of trade will undergo 
substantial improvement during the present year. 

The Manchester Iron Exchange on Tuesday was moderately at- 
tended, but business had scarcely settled down after the holidays, 
and there was practically little or nothing doing. Some moderate 
inquiries were, however, reported, and a more hopeful tone would 
seem to prevail in some quarters, Certainly pig iron makers are 
showing more confidence with regard to the future, and are very 
cautious about selling forward. Although there is very little to 
really test prices, a continued firm tone throughout, with a 
hardening tendency rather than otherwise, is maintained, and 
merchants are becoming very chary about underselling. In 
Lancashire pig iron only a very limited business is still reported, 
but makers’ quotations remain on the basis of 44s. for forge to 
45s. 6d. for foundry, less 24, delivered Manchester. For Lincoln- 
shire iron it is very difficult to get any quotations at all, as 
there are now only three small furnaces in blast throughout 
the district, and the principal makers, pending the settlement of 
the dispute with the blast furnacemen and ironstone miners, are 
declining to entertain new business. The one or two makers who 
have anything to sell are quoting 43s. for forge to 44s. and 44s. 6d. 
for foundry, less 24, delivered Manchester; but there is only a 
very small weight of iron to be bought at these figures. The prac- 
tical withdrawal of Lincolnshire iron from the market has thrown 
more inquiry on to Derbyshire; but, as previously reported, makers 
have but little to offer, and they are very firm at their full quota- 
tions of about 45s. for forge, to 48s. 6d. and 49s. for foundry, less 
24, delivered here, although second-hand lots might be picked up 
through merchants at a trifle under these figures. Outside brands 
continue firm at late rates, and even for forward delivery there are 
very few sellers who are disposed to come much below current 
quotations, Delivered equal to Manchester, good named foundry 
brands of Middlesbrough could scarcely be bought from makers at 
under 45s. 7d. to 45s. 10d., with ordinary G.M.B.’s obtainable at 
perhaps about 6d. under these figures. Scotch iron averages about 
47s. 3d. to 47s. 6d. for Eglinton, and 48s, 6d. for Glengarnock, net, 
prompt cash, delivered at the Lancashire ports. 

In the manufactured iron trade the position remains very much 
as reported of late, manufacturers still only securing a limited 
weight of new business, and most of the forges have been closed 
for the holidays during the whole of the past week. Prices remain 
without any really quotable change. One or two local makers still 
hold to £5 15s. for bars, but £5 12s. 6d. represents more nearly 
the actual selling price, with sheets averaging £7 2s. 6d. to £7 5s., 
and hoops £6 2s, 6d. for random to £6 7s. 6d. for special cut 
lengths, delivered in this district. 

In the steel trade there is still no improvement to report, so far 
as raw material is concerned, both hematites and billets continuing 
in very poor request, with extremely low prices ruling, ordinary 
foundry hematites averaging not more than 55s. to 55s. 6d., less 
24, and billets £4 6s. 6d. net cash, delivered here. In all descrip- 
tions of manufactured steel there is, however, a continued decided 
hardening tendency, and _— qualities of steel boiler plates could 
scarcely be bought at under £6 12s. 6d., delivered in this district. 

In the general condition of the engineering trades throughout 
this district there is no material change to notice. During the 
past week most of the works have been either partially or wholly 
closed for the New Year holidays, and with few exceptions, engi- 
neering firms will start the year only indifferently supplied with 
orders. 

Very general dissatisfaction is the outcome of the revised railway 
rates which are now being put in operation, as in a great many 
cases they represent a very serious increase upon the previous cost 
of carriage. On some heavy descriptions of engineering work, and 
boilers of a certain size, the revised rates in some instances 
represent an advance of over 30 per cent. upon the previous chages, 
and I understand that the boiler makers in this district have been 
seriously considering whether they should not form a syndicate to 

urchase a steamer that might be engaged in the conveyance of 
Codiees, and other heavy engineering work, from point to point, 
where the revised rates involve a large increase in the cost of 
carriage. In the coal trade, also, complaints are made on all hands 
as to the serious effect of the revised rates, which are very con- 
siderably disorganising business, and it seems likely that a good 
deal of difficulty will be experienced before anything like a satis- 
factory settlement can be arrived at between the colliery owners 
and their customers. Ata ting of the | hire Coalowners’ 
Association, held on Tuesday, the question gave rise to consider- 
able discussion. It was stated that in many cases the revised rates 
represented a really serious increase upon the previous charges, 
and taking them all through, they were a decided advance upon 
the rates which had previously been ruling for thé carriage of fuel 
from the various collieries throughout Lancashire. Ultimately a 
numerous committee was appointed to confer with the railway 
companies upon the question, and afterwards to report to the 
Association, so that it might be decided whether any action in the 
matter should be taken. i 

Several exceptionally powerful tools have just been completed 
by Messrs. Hulse and Co,, of the Ordsal Works, Manchester, for 
dealing with large marine engineering work, and a brief notice of 
one or two of these which I recently saw at their works will be 
interesting, the tools included one of their improved vertical 
cylinder boring machines, capable of dealing with cylinders up to 
8ft. 6in. in diameter. The distance between uprights being 10ft., 
and between the base plate and the underside of cross-beam 
12ft. The self-acting boring bar is 16in, diameter, and the 
variable automatic feed mechanism, together with the gearing for 

uickly traversing the sliding socket, with its cutter head upon 
the boring bar, is supported by a radial arm surmounting 
the cross-beam of the machine, the arm being readily swung 
clear, not only to facilitate the changing of the bars, but the 
putting into place, and the subsequent removal of the cylinders, 
after being bored. A planed extension plate, upon which 
cylinders are landed from the workshop crane, is attached to the 
front of the tee grooved base-plate, the cylinder being then readily 
brought into aes In the machine, rotary motion is trans- 
mitted to the boring bar, by belts, in the usual manner, but as a 
rule such machines have self-contained steam engines, so that 
they may run uninterruptedly until the boring of a cylinder 








ciple, is advanced only 1s. per ton, which is the exact 
the rebate withdrawn; but coke from Chesterfield and other 
places, which previously enjoyed the benefit of long weight reckon- 
ing, is now raised 2s, per ton to cover the double loss through the 
alteration in the mode of reckoning and withdrawal of the rebate. 

In consequence of the state of trade, the directors of the Patent 
Shaft and Axletree Company, Wednesbury, have called upon the 
officials, managers, and operatives at their three several works to 

ubmit to a rearrangement of salaries and wages. 











is The firm have also just completed a large- 
sized combined horizontal and vertical posing machine, which 
is entirely self-contained, and capable of planing about 22ft. 
horizontally, and 18ft. vertically, and weighs close upon 100 tons ; 


also a ruple-geared patent duplex lathe having four indepen- 
dent shi cages cay Lacing of baie traversed at different rates 
of feed, and so po seca. that one or more may be surfacing while 


the others are sliding, and vice versd. A yst_ other I 
which Messrs. Hulse and Co. have in progress is one for turning 








boiler ends up to 10ft. diameter, and cutting out the flue and oval 
holes at one setting, and another for drilling six holes at a time in 
locomotive boiler shells, of which we may be able to give more 
detailed description when the machine is complete. 

In the coal trade busi has ily been considerably 
interfered with by the holiday stoppages of both works and 
collieries, very few of the latter getting again into operation until 
about Thursday. For house-fire qualities there has been a fairly 
brisk demand, with prices firm at fully late rates, and engine 
classes of fuel continue to move off without much difficulty, with 
prices well maintained. Common round coals, however, continue 
extremely bad to sell, for iron-making, steam, and general 
manufacturing purposes, and very low prices are ruling to effect 
clearance sales of surplus quantities. At the pit-mouth best coals 
average 12s. to 12s. 6d.; seconds, 10s. 6d; and common house- 
coals, 8s, 6d. per ton; ordinary steam and forge coals can be 
bought at 7s. to 7s. 6d. ; best qualities of burgy average 6s. 3d. 
to 6s. 9d. ; best slack, 4s. 9d. to 5s. 3d.; medium sorts, 4s. to 
4s. 6d. ; and common slack about 3s. 6d. per ton. 

The shipping trade remains in a very unsatisfactory position, 
and common round coal for steam purposes is offered at extremely 
low figures, 8s. 3d. being a very general price at which orders can 
be placed for delivery at the Garston ks or the High Level, 
Liverpool, although for the better qualities quotations remain at 
about 8s. 6d. to 8s. 9d. per ton. ; 

Barvow.—There is a much quieter tone in hematite than even 
during the closing weeks of the old year, and the volume of busi- 
ness doing is much less than it has been known to be for a con- 
siderable number of years. The inquiry alike on home and foreign 
account is small, and it is known that buyers have few requirements 
as far as immediate transactions are concerned. Some reason is 
given for a prospective improvement in the spring months, but 
this may or may not prove to be the fact. In the meantime 
makers find it alike convenient and essential to blow out some of 
the furnaces now in blast. Only 58 are now engaged in producing 
iron, and two of these are engaged in the manufacture of 
spiegeleisen ; 38 furnaces are idle. It is probable this number will 
be further reduced during [January and February, inasmuch as 
stocks are shown to be on the increase. It is known that stocks 
have accumulated to some extent in the yards of makers; while, 
on the other hand, warrant stocks have increased during the*past 
week to the extent of 3415 tons, equal to the make of six furnaces, 
Warrant stocks now stand at 42,853 tons, compared with 144,087 
tons on December 31st, 1891. Statistically, therefore, the trade is 
in a satisfactory position, notwithstanding last week’s increase, 
but the satisfaction on this head is nullified in face of the inanimate 
market which is experienced. Makers are quoting 47s. 6d. for 
parcels of Bessemer iron in Mixed Nos., and warrants are quoted 
at 46s, sellers net cash, and 45s. 10d. buyers. Lower values are 
expected. 

Steelmakers are only doing a small business. In fact, the only 
branch of the trade that shows any life, and that is not much, 1s 
that of Bessemer heavy rails, which have been fairly well ordered 
forward, but there is not much on hand requiring prompt atten- 
tion. Makers hold no orders for light sections of rails, or for 
plates and angles for mn peed —— There is also a very 
quiet tone in the demand for blooms, billets, slabs, and wire rods, 
but a rather better inquiry for tin-plate bars. 

Iron ore is easier to buy, as the consumption has been further 
restricted, owing to the blowing out of furnaces. Average quali- 
ties are quoted at 9s. per ton, net at the mines. 

Spiegeleisen is weaker in tone, and prices have been reduced to 
72s. 6d., for 20 per cent. qualities. 

Coke and coal quiet in denend and small in consumption. Prices, 
however, are steady and supplies adequate. 

Shipping is still depressed. The returns of exports of pig iron 
and steel from West Coast ports during 1892 show 722,368 tons, 
compared with 929,457 tons in the corresponding year. 

A strike of furnacemen at the Barrow Steel Works, which was 
likely indirectly to throw 3000 to 4000 men out of employ, has been 
happily averted by the men agreeing to accept the average earnings 
of the same class engaged in the West Coast district. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE new year has begun very quietly as far as trade is con- 
cerned, but the holidays can scarcely be said to have ended yet, 
having been considerably more prolonged than usual, because 
business is so depressed ; indeed, it may be said they have never 
been more generally observed, though the workmen who have not 
been anxious to get back in most years would only have been too 
glad to continue at work, for they have had so much short time 
and diminished earnings for months back. Outdoor operations 
have been much interfered with by the severe weather, especially 
at the shipyards, and platemakers, ironfounders, and engineers 
are affected by this. Lower prices rule for some kinds of pig iron. 
Thus Middlesbrough warrants, which once last month were ls. 3d. 
per ton above makers’ No. 3 iron, are now offered at less, 
and this weakens the price of the latter. The demand for 
warrants has altogether subsided, as the ‘‘ bears” have got 
over their difficulties, and the value is brought down also 
by another circumstance—so large a quantity is being lodged 
in the public stores. Thus last week no less than 5189 tons 
were sent into Messrs. Connal and Company’s, and the 
increase in their stores for December was 11,500 tons. The 
majority of makers continue to refuse to allow their iron to be sent 
into the public stores, but there are apparently others who are not 
able to hold iron in their own hands, and directly their production 
exceeds their sales the surplus has to go into the stores. This was 
clearly seen when the works were closed for the Christmas holidays, 
for the stock increased rapidly in Connal’s. Middlesbrough warrants 
have dropped to 36s. 6d. cash, and this brought No. 3 down to 
36s. 9d. per ton for prompt f.o.b. delivery. It was warrants that 
kept up iS o. 3 ata price relatively — than those of other quali- 
ties, and when the quotations for Middlesbrough warrants came below 
that of No. 3, the latter could not be realised, and had to come down, 
but it is still relatively dearer than forge qualities. Thusit should 
be only 1s. above grey forge, but it is ls. Yd. So large a difference 
cannot long be maintained if the stock in the warrant stores goes 
on advancing at the rate that was reported in December. No. 4 
foundry is quoted 35s. 6d. ; grey forge, 35s. ; mottled, 34s. 6d. ; 
and white, 34s. per ton, all for prompt f.o.b. delivery. East Coast 
hematite is still obtainable at 44s. per ton for Mixed Nos., but 
it is likely that the fall will now be checked, as the firms 
which were weakening the market have now ceased to produce 
hematite iron, and have got through nearly all their stock, 
so that there is a better chance of the others _hold- 
ing off. There has certainly been much more weakness in the 
hematite than in the Cleveland pig iron market. It, how- 
ever, looks a little better for the hematite makers, whose 
position will also be improved by the dispute which has led to the 
stoppage of furnaces at Barrow, besides which lower freights for 
ore are reported, the figure from Bilbao to Middlesbrough being 
now 5s. per ton, whereas 5s, 9d. was paid last month. The ore 
merchant will, of course, be the first to derive the benefit from 
this, but it will bring about lower prices for the ore delivered. 
The dispute in Lincolnshire shows no sign of settlement, but 
rather promises to be prolonged, as a question of principle is 
involved, and this prevents Cleveland iron declining as fast as it 
otherwise would. : = 

The annual statistics of the Cleveland Ir ters’ Ass¢ 
have not appeared at the time of writing, but particulars of the 
shipments of pig iron can be given. From Middlesbrough they 
were very poor in December—only 49,220 tons, against 66,286 
tons in November, 65,907 tons in December, 1891, and 57,562 
tons in December, 1890; less being sent to Scotland—20,970 
tons against 26,192 tons in November—and also to Gertnany, 
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which had direct but 640 tons, whereas 11,370 tons were sent 
in November. ‘To find worse exports than those of 1892, we 
have to go back to the year 1875, but that was not due 
to bad trade so much as to the Durham miners’ strike, which 
lasted thirteon weeks and quite paralysed the iron and steel 
industries, The deliveries of Cleveland iron from Middlesbrough 
to Scotland in 1891 were the largest ever known, being 382,375 
tons, but in 1892 they dropped to lower figures than have been 
known for many years — 20 D3 tons—because during the Durham 
strike and for some months after the price of Cleveland iron rose 
so high on account of its scarcity that it was impossible to supply 
it to the Scotch consumer at a lower price than was being taken 
for native iron. In Wales also the delivery has been much 
reduced, because on account of the imposition of the McKinley 
tariff inthe United States, a good many Welsh tin-plate works had to 
‘ho closed, and they no longer required the pig iron and blooms and 
billots that they had been accustomed to take from Teosside manufac- 
turors, Accordingly we find the constwise shipments more than 
200,000 tons less than in 1891, And there is also a decrease of 53,000 
tons in the oversea oxports, on account of smaller requirements of 
Germany. In 1889 the Tees ports sent no less than 350,857 tons to 
Germany, direct and by way of Holland ; in 1892 only 182,131 tons, 
France, which at one time took 130,000 tons of Cleveland iron 
annually, last your had but 32,492 tons, and Belgium had 18,935 
tons, whereas over 50,000 tons has. sometimes been taken, 
Deliveries to the Continent are now smaller than ever, for in 
addition to the bad trade, the severe weather has closed up the 
rivers and-canals, and it is impossible to send the iron oe 
from tho seaports to the works of the consumers by water, and it 
would not pay to convey it by rail, for native iron could then be 
wvocured at lower prices. The principal countries have received 
iron as under from this side during the last four years: — 








1889, 1890, 1891. 1892, 
Tons, Tons, Tons, Tons, 
Scotland 288,238 240,895 ., 882,875 204,003 
Wales .. 82,640... 28,3 
France .. 60,488 .. 
Belgium 40,002 
Gormany 207,406 O17 114,046 
Holland “ar 88,342 70,029 68,115 
Spain & Portugal 19,001 25,040 22,762 
Norway & Sweden 86,055 88,043 89,502 
Russia .. 10,841 18,187 15,497 
Italy 13,367 22,661 24,081 





- y 
The record of shipments of pig iron for 1892, as compared with 
the years named, is as under:— 








Coastwise, Foreign. Total, 

Tons, Tons. Tons, 

1888 428,078 567,086 086,814 
180 814,087 480,571 804,208 
Inv ATT M46 412,216 810,162 
Ise 278,888 850,319 632,707 


It may bo remarked that the year 1883 was the year of largest 
shipments. Of manufactured iron 148,335 tons were exported, 
against 204,053 tons in 1891, and 265,675 tons in 1890; while of 
steel 139,745 tons were shipped, against 177,634 tons in 1891, and 
240,596 tons in 1890. The total shipments of iron and steel were 
920,787 tons in 1892, as compared with 1,271,849 tons in 1891, 
1,310,479 tons in 1890, and 1,486,669 tons in 1889. 

Mr. Saniter, the inventor of the new desulphurising process, is 
now in Belgium with a view of introducing his invention, and we 
loarn that negotiations are in progress with several well-known 
English and continental iron a steel-making firms who purpose 
adopting the process, Mr, Saniter will shortly read a paper on the 
invention before the Glasgow Institute of Engineers. 

Tho improvement in the demand for steel plates, is leading to 
further eens in the prices, and ship plates which might a short 
time aoe have been bought at £4 17s. 6d., and even £4 15s., less 
24 per cent., are in some cases being sold at £5 hs., less 24 per 
cont., and £5 2s, 6d., less 24 per cent., will readily be given. The 
date mills—steel—are more fully occupied than they were in 

Jocomber, and most of them are again in operation, the holidays 
having been less prolonged than in the iron plate trade, where busi- 
ness is most unsatisfactory —in fact it hardly ever was worse. Tho 
steel rail manufacturers appear to be better off for work than for a 
long time, and operations have been recommenced with greater 
briskness. 

Some of the engineering establishments are well situated for 
work for the current. half-year, and in ene case a leading firm has 
had to turn over orders to another house for execution, being 
unable to furnish them in the stipulated time. Other firms who 
have only done very indifferently during the past year begin 1893 
under somewhat brighter auspices, having more orders booked 
than at any time last year, but at very low prices, 

The proposed new coal line between Hartlepool and Sunderland 
is receiving very general support in the district, though the 
Marquis of Londonderry, who owns much of the land, is likely to 
formally oppose the scheme in Parliament. The new line would, 
it is said, open out virgin seams of Durham coal. A deputation is 
shortly to wait upon the directors of the North-Eastern Railway to 
ask them to construct a line from Eston and Normanby to the 
main line between Stockton and Saltburn. 

The coal trade is quiet, though severe weather has caused a 
slight increase in the nein for house coal. Gas coals are easier 
in price, but steam coals maintain their value at 9s. per ton f.o.b, 
for best. Coke is as dear as ever, and not less than 13s. delivered 
on Tees-side, or lbs. f.o.b., will be taken for good qualities. Mr. 
Thomas Shipley, who for several years has been the manager of 
the Woodlands Colliery, near Bishop Auckland, is taking the 
management of the Castle Eden Colliery, and a presentation has 
been made to him on leaving Woodlands, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market was closed from Friday to Wednesday 
for the New Year holidays, and for the same reason work has been 
suspended a part of the week in factories and other places of 
business, When the pig iron market re-opened on W day, 
business was done in Scotch warrants from 41s, 8d. to 41s. 9d., 
cash. Cleveland and hematite warrants were inactive, about 36s. 
and 45s, 9d., cash, respectively. 

The demand for makers’ iron is quiet at the moment, but prices 
show little change. G.M.B., f.o.b. at Glasgow, Nos. 1 and } are 
quoted 42s, 3d.; Monkland, No. 1, 43s. 6d.; No. 3, 42s. 6d.; 
Carnbroe, No. 1, 44s. 6d.; No. 3, 48s. 6d.; Clyde, No. 1, 49s. 6d.; 
No, 3, 46s.; Gartsherrie, No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, 
No. 1, 51s. 6d.; No. 3, 46s. 6d.; Langloan, No. 1, 52s. 6d.; No. 3, 
46s.; Calder, No. 1, 51s.; No.3, 47s. 6c; Coltness, No. 1, 55s.: No. 3, 
49s. 6d.; Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 46s.; 
Dalmellington, No. 1, 49s.; No. 3, 47s.; Egligton, No. 1, 46s. 6d.; 
No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 53s.; No. 3, 49s.; n, 
at G mouth, No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6225 tons, compared with 2794 in the corresponding 
week of last year. 

There are 72 furnaces in blast, compared with 76 in the pre- 
ceding week, and 77 in the corresponding week of last year. 

The position of the pig iron trade during the past year gives 
occasion for satisfaction in some departments, whilst in others 
business has been very poor. The latter has been the case as 
regards the warrant market. At the inning of 1892 Scotch 
warrants were at 47s. cash, from which t ey receded until 40s., 
the lowest price of the year, was done in February. From that 
poin tonward the market was exceedingly quiet for a long time, 
very little business being done during the summer months. The 
fluctuations during the autumn and up to the end of the year were 





comparatively slight, ranging between 40s. and 42s. 6d., and closing 
at dis. 8d. per ton. The average price for the year was 41s. 10}d., 
the lowest since 1888, when 39s, 1]d.{was the average rate, it 





not been for the prolonged strike in the North of England the 
Scotch iron trade would, in all probability, have been in a very 
much worso state during the year, The foreign shipments are 
certainly not very large, but they would aw | have been smaller 
if there had been no trouble in the Cleveland district. It is certain 
that the home consumption of Scotch iron was very materially 
augmented by the English strike. Tho imports of Cleveland iron 
into Scotland are sufficiont of themselves to establish this fact, 
showing as they do a decrease of 165,996 tons compared with those 
of 1891. 

Tho following aro the official statistics of the pig iron trade for 
1892, as issued by the Scottish Ironmasters’ Association :-— 











orices were virtually held to be unchanged, There was a wugge - 
tion made that olably some prices would alter after the Birming- 
ham meeting, which is now near at hand, There is a pect of 
some advance in steel bar, and few would be surpri to see an 
effort made to get more reasonable prices for tin-plate, — Last 
quotations for tin-plate were: Bessemer stecl cokes, 124, 3d. to 
2s. 6d.; Siemens, 128. 6d, to 12s,. 9d.; ternes, 22s., 248., 26s. 
Best charcoal plates, 13s. 6d. to 13s, 9d, 


No quotations of pig were given, Steel rails, heavy, were 


quoted from £4, a better article, it has been remarked, than when 
at £12, Light sections are offered from £5, Sleepers and all 
kinds of railway iron according to specification, elsh bars, 


iron, £6 10s, to 


£5 ba, to £5 10s.; steel sheets, £7 10s. to £8 10s.; 
£4 15s. Block 


£7 10s.; Bessemer steel tin bars, £4 10s,; Siemens, 
tin, £91 fs. to £91 15s, 
ther tations at § are:—Anthracite coal, best, 14s. to 
to 14s. 6d.; seconds, 10s, 6d. to 11s. 6d.; steam coal, Os, 6d.; 
small, from 4s.; No. 3 Rhondda, from 11s, 6d. Coke: Furnace, 
from 13s, 6d.; foundry, from 17s, Patent fuel, 10s. to 10s, 6d, 
Pitwood, from 17s. 
The rail market is hardening, and rumours are hopeful of somo 





























1802, | 1891. | |Inere'so |Docre'se 
“Tons. Tons, ‘Tons. Tons, 
Production, as por makers’ returns... | 77,213 | 74,425 || 802,788 _ 
Consumption, in foundries we ee | 146,123 | 169,428 — 13,305 
In malleable iron and steel works | 621,125 | 285,152 || 285,973 _ 
067,248 | 894,580 || 272,668 oo 
Exports—Forelgn .. . 130,675 166,000 _ 27,204 
: Densterlos sieas 133,918 | 192,761 || 1,167] 
Rail to England... 11,784 13,883 _ 2,149 
285,827 818,013 _ 28,286 
Total consumption and exports 062,572 708,108 |) 244,882 — 
Stocks, as on f In Connal’s stores 840,288 500,957 ~- 160,660 
Doc, 8ist { In makers’ yards 103,858 | 78,720 24,638 _ 
448,046 | 579,077 — | 186,031 
ha See ee ae 1802, 1801, 
FURNACES. = ~ 
Number of furnaces in blast on 8ist Docember oT | 78 
Avorage number of furnaces in blast for the year .. 70°72) 51054 





In the course of the past year there have been exported from 
Glasgow locomotive engines and tenders to the value of £221,458, 
compared with £442,348 in 1891; sewing machines £511,158, 
against £396,282; machinery £572,515, against £561,050; stee 
goods £523,844, against £505,248 ; and general iron manufactures 
£1,074,249, against £1,480,825, reso figures give a very good 
indication of the relative position of the trade in the two years, 


tisfactory dividends being upon the point of announcement. 

Holidays by next week will wed come practically to an end, and 
a more definite view can then be obtained of prospects ahead 
generally, 

An explosion occurred on Saturday last on board a steamer at 
Cardiff. It had been in the petroleum trade, but was being 
loaded with coal when the accident took place. Three men were 
injured. ‘ Gas" is supposed to have issued from the oil tank. 

Captain Harris, of the Gwendracth Tin-plate Works, has 
resigned, and taken to the management of the Glanant Works. 

© shipments of tin-plate to America and Russia continue 
large. Swansea exports last week totalled 62,350 boxes ; received 
from works, 71,109 boxes. Few forward transactions reported, 
and stocks show an increase, 








NOTES FROM GERMANY. 
(From our own Correspondent, ) 

Tus being a holiday week, business is practically suspended, but 
it may be noted that the tone of the market is ve: espondent, 
and manufacturers do not look forward to the trade of the early 
months of 1893 with, anything like confidence, Prospects are 





It will be soon that there is a largo decrease in the | tive 
trade, which had been particularly active, however, in the pre- 
ceding year, and is now reviving from a period of dulness, Sewing 
machines show a large increase, due to the fact that exports were 
hurried forward carly in the year in order to be delivered in 
several continental countries before the imposition of increased 
tariffs, The machinery exports show better than they did last 
year, and so do those of steel, despite the constant complaints 
that have been heard as to depression in this branch of the trade. 
The miscellaneous iron exports show a decrease of fully £400,000, 
It should be noted that the figures just given take no account 
whatever of the great quantities of manufactured iron and steel 
that are used in the construction of steamers and sailing vessels 
for abroad, which might very well be claimed as exports, 

The wages difficulty in the steel trade is now fully arranged, the 
mon having submitted to a reduction of wages throughout all the 
grades, ork will therefore be resumed on a more extensive 
scale than for some time. 

The malleable iron trade is very quict, and prices are nominally 
unchanged, 

In the coal trade there has been little doing this week, the 
shipping department being practically suspended owing to the 
holidays, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Christmas influences are still about, affecting all the indus- 
tries more or less, Following the great spurt recorded last week, 
the total of the Christmas week's coal exports only amounted to 
198,974 tons, but this was regarded as very satisfactory. I fear, 
however, the succeeding total will not show so well, as the colliers, 
beginning the week with Mabon's Day, did not show much relish 
for work until Wednesday, so that there will be but a small return, 
and certainly no encouragement in price. On Monday the colliers 
held meetings in various districts. At Merthyr a large mass meet- 
ing was held, and a spirited denunciation of the Federationists was 
given, One of the principal speakers, Daronwy Isaac, is a worthy 
aid to Mabon, and quite as opposed as the ‘ Welsh Member” to 
the adoption of any principle but that of the sliding scale. Apart 
from the discussion that is now going on between the advocates of 
the sliding scale and of the Federation scheme, it is interesting to 
note the attitude of the coalowners, They are passive, and to all 
intents and purposes take little interest in the controversy, 
If the colliers decide for the scale, well and good. 
Their representatives will do all they can to bring about 
an equitable arrangement. If not, if the Federationists carry the 
day, the coalowners will maintain a united and defensive attitude, 
and I have no doubt will agree to a general stoppage, rather than 
submit to a coercion, which would make the carrying out of the 
coal trade a loss and an annoyance. They are, so I glean from the 
expressions of the principal coalowners, quite willing for any 
principle that shall give equal rights to all, but for colliers to 

tend for an arrang t by which wages shall regulate prices, 
and that colliers should take part, by their representatives, in 
making contracts, are conditions which will prompt coalowners 
to realise their property, and pending this to agree to a deadlock. 
There is now a month before the colliers for a settlement of the 
discussion, and it may fairly be stated that at no time in the 
history of the coal trade of Wales is the condition of things so 
important and ominous, One slight fact, showing some faith in 
the future on the part of the men, has occurred at Pontypridd, 
where the Great Western Colliery men have agreed to subscribe 
£50 annually towards the hospital movement which has been 
started there. 

It was fully expected that at the Merthyr Vale Collieries, where 
the company gave a month's notice on December Ist, that with the 
year the whole would come toa stop. Fortunately this has been 
partially averted, and excepting about eighty men who are out of 
work in No. 1 pit, the collieries are kept going by a day-to-day 
arrangement. It is probable that this will be continued there and 
at other places where notices have been issued, until the end of 
January, when it will be seen what the men will agree to. 

Mid-week's quotations at Cardiff were: Best steam, 9s. 6d. to 
9s. 9d.; seconds, 9s, to 9s, 3d.; small, 4s. 6d. to 4s. 9d. House 
coals, which continue firm and in improving demand, were as 
follows: Best, 12s. to 12s. 3d.; No. 3 Rhondda, 11s..3d. to 11s, 6d.; 
brush, 8s. 9d. to 9s.; small, 6s. 6d. to 7s. 

Coke continues dull ; furnace, 15s. to 16s. 6d.; foundry, 17s. 6d. 
to 18s. Iron ore active ; best rubio, 11s. 6d.; seconds, 10s, 6d. to 
10s. 9d.; Garruccia, 10s. 3d.; Perman, 10s. 

There is not much in the iron and steel trades, Iron is 
slightly better. Cyfarthfa continues to do a deal of business 
with little change in price ; consignments of tin bar, steel rods and 
ee have been about an average, and judging from Midland, 
London and North-Western, Great Western, and Rhymney trucks 
gathered at the sidings, a good deal will be sent off this and next 


week, 
Managerial changes at Tredegar are being arran % a is 
own 


no change in the apo l At other ot — ee = 
arrangement brought about, but the 
ween, Hen co m4 inior 








to have some worki 
lishing a scale lies in the varied opinions as to a 


proper dard. 
Swansea Exchange, like that of Cardiff, is not yetin its old form. 
There was little attendance and less animation than usual, and 





y unproy , and complaints are general among pig 
iron makers and iron and steel producers, that present selling 
prices do not allow of a profit. In the iron trade of Silesia the 
year closes with business all through in a lifeless condition, and a 
general feeling of uncertainty with regard to the future. Both 
raw and finished iron are in extremely dull request. In many 
quarters there is evidently a belief in lower prices, and this 
necessarily checks buying of any weight, and still further tends to 
weaken the position of makers and manufacturers. 

Iron business in Austria-Hungary is reported to be moving on 
in a quiet but satisfactory way. Generally speaking, a good 
amount of new work has been coming in in the various branches of 
the iron industry. Pig iron is in fair request at firm quotations. 
The business done in manufactured iron has also been a good one, 
on the whole, although there were rather less inquiries coming 
forward this week, on account of the holidays, The export trade 
to Servia and Roumania has strongly decreased of late, German 
competition being particularly active in these parts. 

On the French iron market the quiet, but in some departments 
slightly improving, tone reported last week has continued, In tho 
Department Nord the forming of a Rolling-mill Convention has 
led to a stiffening tendency in prices, Just at the close of the 
year, which has — less prosperity than disappointments and 
disturbances to trade, it is particularly gratifying to observe 
symptoms of a returning better condition. 

he state of the Belgian iron industry is still complained of as 
being extremely unsatisfactory. Tho limited output of the blast- 
furnace works is but with difficulty disposed of, and prices are, if 
anything, even more depressed than before. 

© earnings of the Prussian State Railways are statistically 
reported to have been in 1892, compared to previous year, as 
follows :— 


Passenger traffic. Goods traffic. 
1892 against 1801. 1892 against 1891. 
M. M. M. M. 
January 18,836,886 +4 1,172,672 5,530,451 - 857,997 
February .. 18,504,279 + 603,348 47,250,765 - 8,493,160 
March. . 15,602,006 = 1,554,901 62,127,798 - 2,267,750 
April .. 20,873,347 + 8,061,304 48,801,592 — 8,020,813 
May .. .. 19,407,818 — 8,867,031 49,048,264 4+ 71,683 
June... 26,115,482 + 4,191,225 47,179,652 - 2,168,695 
July 27,810,929 + 1,269,751 50,654,284 = 1,276,447 
August... 24,861,246 - 1,002,770 52,768,049 - 816,449 
September.. 19,411,908 - 5,903,140 58,911,057 - 737,858 
October 19,802,484 - 575,195 58,814,033 = 285,988 


November ., 16,869,125 4+ 872,548 58,419,519 + 


Total—against 1891. 


2,807,020 





January... .. 68,410,270 + 531 
February... 64,585,916 = 2,697,421 
March .. .. 77,160,021 = 1,500,255 
April 78,384,856 - 59,824 
May 72,142,248 = 8,600,782 
June 76,087,970 + 1,961,705 
July $2,466,398 +- 25,106 
August .. 81,475,663 —- 1,428,777 
September 77,896,106 — 6,526,864 
October 82,795,741 - 684,782 
November 78,803,084 + 8,859,489 
Mileage—kilometres .. .. 25,557 + 426 
Receipts per kilometre—M. 8,088 + 80 


For the first eight months of 1892-93—as against 1891-92— 
receipts amounted to :— 





M. M. 
Passenger ee 174,848,509 - 8,111,950 
Freight . 421,902,004 — 5,951,204 
Other $1,858,452 + 603,890 
‘otal =... = .. .. .. 627,604,955 - 8,459,854 
Or per kilometre... 24,781 - 688 


_ The quietness on the Rhenish-Westphalian iron market, noticed 
in previous letters, has, naturally, increased during the holiday 
week, and there has been only a very limited business coming to 
market. The iron ore trade continues depressed with regard to 
ae as well as to demand. eae iron ore is quoted 

- 7°20 to 7°50 p.t. ; roasted ditto, M. 10 to 10°80 p.t.; inferior 
qualities, M. 9°50 p.t. to M. 10 p.t., at mines. A very irregular 
business is doing in Luxemburg-Lorraine minette, but prices are 
pretty firmly maintained. ey are, for red minette, 40 


.Ce 
contents, M. 3 to 3°40 p.t. ; minor qualities are quoted, M. 2:40 to 
2°60 p.t., at mines. Pig iron has been dull ont rather falling in 
price, For the different sorts of pig iron, last week’s quotations 
are :—Spiegeleisen, 10 to 12 


- * Ce nee M‘51; Rhenish-West- 
halian forge No. 1, M. 48 to 50; No. 3, M. 45;’ Siegerland good 
orge qualit , M. 45;, hematite, M. 62; foundry No. 1, M62; 
No. 3, M. 55; Basic, M. 46 ; Bessemer, M. 53; Luxemburg forge, 
M. 45 p.t. The position of the manufactured iron business is 
about the same as last week, quietness prevailing in all depart- 
ments, The bar trade continues very dull, as is generally the case 
towards the end of the year. Existing orders will scarcely secure 
employment for six to eight weeks. ith to the business 
in es hag nothing that is worth noticing has taken place since 
last week's report. Hoops meet with but slow demand, and prices 
are feebly maintained at late rates. Inland, as well as foreign, 
orders for bars are coming in very scantily, and quotations are 
exceedingly depressed in consequence, @ uncommonly low 
ve caused buyers to come to market rather more 

ly of late; indeed, there been quite a fair amount of 
business doing last week, so that the greater part of the sheet- 
mills have secured employment far into spring. In spite of this, 
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an advance in price could not be carried ; only 
in a few special cases buyers agreed to pay some 
marks more than was quoted six or eight weeks 
ago, The wire business appears to have slightly 
changed for the better. ere is rather more 
doing for export, while inland demand remains 
as weak as ever, Regarding the situation of 
foundries, machine and wagon factories, no 
improvement can be reported to have taken place 
since last week. 

The following are the present list quotations per 
ton at works: Good merchant bars, M. 122°00; 
angles, M, 127°50 to 130; girders, M. 87 to 95; 
hoops, M. 13250 to 137'50; billets in basic 


and Bessemer, large lots, M. 85; heavy boiler 
slates, M. 150; tank ditto, M. 140; steel plates, 
. 140; tank ditto, M. 130; thin sheets, M. 140; 


ditto in steel, M. 125 to 135; Siegen thin sheets, 
M. 120; ditto in steel, M. 124 to 125; Iron wire 
rods, common quality, M. 120 to 125; drawn 
wire in steel, M. 103 to 120; wire nails, M. 127 
to 130; rivets, M. 150 to 155; steel rails, M. 117; 
tish-plates, M. 87 to 110; steel sleepers, M, 112 
to 130 ; complete sets of wheels and axles, M. 275 
to 285; axles, M. 220; steel tires, M. 210 to 230; 
light section rails, M, 95 to 100, 

The total production of pig iron in Germany, 
including Luxemburg, was for November, 1802: 
396,936 t., of which 160,726 t. were forge pig 
and spiegeleisen, 24,759 t, Bessemer, 16,422 t. 
basic, oot 49,029 t. foundry pig. Production in 
November, 1891, was 376,279 t.; in October, 
1892, it amounted to 416,073 t. From January 
lst to November 30th, 1892, 4,401,650 t. were 
produced, against 4,064,101 t. in the year before. 

The mines of the Saar district produced in 
the year 1891-92 6,610,651 t. coal, value bei 
M. 66,097,162; against 6,184,300 t., worth 
M. 67,583,099 in the year before, The price per 
ton was, on an average, M, 10°30 against M, 10°91 
in the previous year, 


_—_—- 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 29th, 1892, 

THe volume of business is enormous in all 
branches, Bank clearings are larger than last 
year, Railroad earnings for November were 
greater than for the same month in 1891, and 
there is an improvement in foreign trade, The 
pig iron supply has increased over 5000 tons per 
week during November. The production of 
anthracite coal will be 1,500,000 tons greater 
than last year, The iron trade is moderately 
active in all branches, Southern furnace produc- 
tion is heavy, and finding a ready market 
throughout the North-West. The rolling mill 
capacity is pretty well engaged everywhere. 
Steel rail mills are Pen Th to about one-half 
capacity ; quotations, 30dols, All kinds of 
bridge and elevated railroad material are in 
active demand, Steel billet mills are restricting 
production because of low prices, The entire 
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23,815. Packs of Sugetms with Norcurp Epors, J. T. 
Clarke, Harrow, 

23,316, Tines for Roap Venicies, H, Shafto, Man- 
chester. 

23,317. Tuenmomerers and Connections, G. Higton, 


rby. 

23,818. Mup Guanrps for Cycies, H. Campion, Not- 
tingham, 

23,819. Memonanpum Tanvert, G, Elliott, Derby. 

28,820, AUTOMATIC SIGNALLING Apparatus, A. Hall, 


Altear. 

23,921. Hratino Liqgvuips, L. B. Miller and M. W. 
Woods, London, 

23,822. Snow and Ice Hacker, W. Adamson, Sunder- 


und, 

23,323. Ou, Exoines, J. H. Knight, Farnham. 

23,824. Making Mounps, W. Drennan and J. Dick, 
jun., Glasgow. 

23,325. Manuractune of Froorcioru, A. Campbell, 
Fifeshire, 

23,326, Rerracrometens, W. H. Douglas, Birmingham. 

28,827, Vermin Traps, W. G. Herbert, Liverpool. 

23,828, Preumatic Tire Vatves, T. and F. Rothwell, 
Manchester. 

23,820. Coryina Batu, G. M. Moore,—(J. N. Williaa, 
United Staten.) 

23,830. Insentino Keys in Locks, The Co-operative 
Padlock Society, and H. Lowe, London. 

23,331. Fastening Wieer Tires, W. R. Ridings and J. 
Major, Manchester. 

23,332. Urinwine FURNACE Byr Propucts, FE, Nelson, 
London. 

23,3338, Pantoun Game of Foorpaur, A. 
Manchester, 

23,234. SuncicaL Kyive and Scissors, J. R. Watts, 
Sheffield. 

23,335. Construction of Trorrinc SuLkys, 8. Rowe, 
Landon, 

23,336. Pronas of Buckies, J, Bailey and W. Deayman, 
Birmingham. 

23,337, CrystoLeum ORNAMENTATIONS, J. A. Wheel- 

1ouse, Belfast. 

23,338, ADVERTISING on Dravout Boarps, J. A. Wheel- 
house, Belfast. 

23,330. Batancep Covers for Juas, C. 
London, 

23,340, Universal ExcHance Arparatus, M. Bailey, 
London, 

23,341. Cycie Wares, J. D. Everett, Belfast. 
2. Sutrnate of Corrrn, G. F. Strawson and W. 

ream, Newbury. 

23,342. Arracnine Tickets to Parcers, &e., C. Terry, 
Redditch, 

23,344. AnaLe Drawino Instrument, F, E. Wilkins, 
Birmingham. 

23,345, Seve-actina Muces, W. Howarth, London. 

23,346. “Dry Seat” for the Ovursipes of TRAMCARS, 
8. Green, Manchester. 

23,847. Smoke Conpensinc Apparatus, T. Critchley 
and F. Hewitt, Manchester. 

23,348. Cereal CLEANSING Apraratus, T. Barritt, W. 
W. Brotherton, and C, H. Firth, London. 

23,349. Drivine Gear for Bicycies, H. Waters, Bir- 


H. Smith, 


Cc. Bruff, 











outlook is satisfactory, but the ptive 
demand is not equal to the fullest producing 
capacity, hence prices are weak, 

Large gold exports, and the prospect of their 
continuance, are occasioning more or less anxiety 
in commercial and financial circles, The in- 
dustries are in a strong condition all through the 
country, but the holiday suspension of work is 
quite general. Prices are firm in nearly all 
channels, but a slight weakness is observable in 
crude and finished iron, owing to an excess of 
stocks over i iate requir ts. Large sales 
of steel rails are about to be made at 29dols, A 
great deal of construction work will be under- 
taken early in the spring. All the bridge, car, 
and locomotive builders are busy, and inquiries 
show the probability of additional orders at an 
early day. 











LAUNCHES AND TRIAL TRIPS. 


On the 2nd inst. there was launched from 
Messrs. C, 8. Swan and Hunter's West Yard, 
Wallsend, a steel steamer of the following dimen- 
sions:—Length over all, 300ft.; breadth, 38ft. 
9in.; depth moulded, 20ft. 6in. Built to the 
order of Mr, James Knott, Newcastle, for his 
Prince Line of Steamers. e steamer has a 
long poop, with break forward and top-gallant 
forecastle above. In her construction all the 
latest improvements in naval architecture have 
been introduced, and the vessel has been built 
with fine lines for high speed, She will take the 
highest class under Bureau Veritas, and her 
engines, which have been built by Messrs, Robert 
Stephenson, and Co,, Limited, are exceptionally 
powerful, On leaving the ways the vessel was 
named the Castillian Prince by Miss Ina James, 
daughter of Mr. M. C, James, Gateshead, the 
naval architect of Mr. James Knott's line of 
steamers. 

On Tuesday, January 3rd, Messrs. Furness, 
Withy, and Co., launched from their shipbuilding 
works, at Hartlepool, a large steel screw steamer 
built to the order of Messrs, Sivewright, Bacon, 
and Co., of West Hartlepool, and sold to the 
Imperial Steamship Company. The vessel is a 
modern cargo boat, measuring over 300ft. in 
length, and built throughout of Siemens-Martin 
steel. The machinery has been constructed by 
the well-known engineers, Messrs. T’. Richardson 
and Sons, Hartlepool, and are of the triple- 
expansion types with two large high-pressure 
single-ended boilers. On leaving the ways the 
vessel was named Empress by Mrs, Scott, of 
St. John’s, Annan, wife of the secretary of the 
Imperial Steamship Company. 











Tue Raiwway Diary anv Orriciats’ Direc- 
TORY.— We have received from Messrs, McCorquo- 
dale and Co. a copy of ‘‘The Railway Diary an 
Officicials’ Directory,” and a “‘ Railway Almanack” 
for 1893, The Diary contains a list of the direc- 
tors and officers of the independent lines of rail- 
way in the United Kingdom, the weekly traffic 
returns for 1892, with blank columns for 1893, 
and an abstract of four half-years’ accounts of 
some of the principal companies; also railway 
agenda, dates of meetings, salaries, interest, 
annuity, wages, and other useful tables ; postal, 
stock, stamp, City and banking directory, State 
and ee directory, and is one of 
the most useful of all the annuals published. 





23,350. Fur. for New Fire Stove, &c., F. Wilkins, 
London. 

23,351. Poot. Batt Distance Apsuster, W. H. Miller, 
Torquay. 

28,352 ExectricaLLy Oreratep Locks, E. D. Taylor, 
London. 

23,353. Pumps, H. Ludewig, London. 

23,354. Pire Joint, T, Holmes and R. Williams, Liver- 


pool, 

23,355. Pipe Coupiinos, H. Symington, Glasgow. 

23,356. ConvertTIBLE Scuoo. Desks, G. C. Bennet, 

iw. 

23,357. ComBINATION WHEEL and Tire, J. Campbell, 
Dublin. 

23,358. Inpicator, A. Sheldon and J, H. Woodroffe, 
Birminghain, 

23,859. Mou.pina Macuines, T. and R. Lees, Man- 
chester. 

— Perroratine, &c., Apparatus, T. B. Ralston, 
, 


iw. 

23,361. Writinc TeLeorapuic Instruments, A. Heil, 
London, 

23,362. Drop Botties, W. P. Thompson.—(//, Lamp- 
recht, Germany.) 

23,368. Squeeares, 8. Green, Manchester. 

23,864. Box, H. 8. J. Huber, London. 

23,865. Tires for VeLocirepes, J. L. 
London. 

23,366. ENvevopes, J. A. Beeston, London. 

23,367. Cycites Driven by Steam, H. Middleton, 
Slough. 

23,368. Foor Rests for Bicycies, W. 8. Dimes, 
London, 

23,369. Laying Down Animas for Stayinc, M. 
Landau, London. 

23,870. Lamps, W. F. Taylor and G. F. 


Robertson, 


Barnes, 


roydon, 
23,871. Warminc Raitway Carriaces, T. H. B. 
Jarbis, London. 
23,372. Fancy Fiaurep Kyot Scarr, W. T. Shore, 
on. 


23,373. Pianororte Actions, G. Green, C, Savage, and 
J. H. Smith, London. 

23,374. Preparation of Pararrix, J. P. Mullins, 
London, 

23,375. FLexipLe Meratiic Tusine, O, Imray.—(W. 
H.R. Bowley, France.) 

23,876. ConstrucTION of Fire-rroor FiLoors, T. R. 
Ablett, London. 

23,377. Expiosives, O. Imray.—(J. Storer, Australia.) 

23,378. Lenses for PHorocrapHic Purposes, C. P. 

. Goerz and E. von Hoegh, London. 

23,379. Rounpasouts, R. and F, Tidman, and J. 

; Barker, London, 

23,380. Sappies for VeLocirepEs, H. Cutler, London. 

bg vo Pianororte Action, E. Bishop and Sons, 

mdon, 

23,382. OPERATING TyYPE-wRITING Macuines, J. E. 
Wilson and E. 8. Torrey, London. 
388. VaLves of Steam Morors, A. Holmgren, 


London. 
23,384. Mup Guarps for Cycies, &c., J. G. Chidley, 
London. 


23,885. Evecrriciry Meters, H. W. Miller, London. 
23,886. Lamps, J. H. Lee, London. 

23,387. Surps, J. N. Mappin, London. 

23,388. Pepats for CycLes, G. Banzhaf, London. 
23,389. Pneumatic Tires, M. Stern and G. Roth- 


ndon. 
23,390. Dryina Fiour, H. H. Lake.—(£. Burland, 
nee. 
23,891. Knitting Macuines and Fasrics, J. Marriott, 
London, 


23,392. CuoTHes Livz, W. B. Parker, London. 
a. ARTICLE of FuRNITURE to be Usep as a Brp, T. 


cllroy, don. 

23,394. Es, B. J. B, Mills.—(A. Berger, France.) 
395. STRAW-SHAKER, J. G. Lorrain.—(Messicurs 

Dupré et Neveux, France.) 

396. Firment for MaNTELPIEcES, A. J. B. Ward, 


23,897. PRopuction of New Basic Dyes, J. Y. Johnson. 
—(The Badische Anilin and Soda Fabrik, Germany.) 
23,398, SEPARATING SOLIDSusstances, C, Weitenkampf, 


= SEPARATING SoLipSusstancss, C, Weitenkampf, 





23,400. Arraratus for Coryinc Drawixus, 8. Price, 
London. 

23,401. Trousers, W. A. Bartels, London. 

23,402. Friction Gear for the Transmission of Power, 
p, D. Hollick, London. 

23,403. Process for Uticisinc Heat, J. 8. Williams, 
London. 

23,404. Treatixc Woop Cuemicauty, J. 8. Williams, 
London. 

23,405. Punivication of Ain in Raitway TuNNe.s, 
J.J. Hartnett, London. 

23,406. Sanitary Trars for Batns, H. F. W. W. 
Buchan, London, 

23,407. Syrnon for Esuptryixc Tanks, W. 
London. 

23,408, SHoorine Rest for BRevcn-LOADING FiRk-ARMs, 
H. Borckardt, London. 


Henley, 


Deeomlny 20th, 1892. 


23,400. STorace 
London. 

28,410. Bicye.es, T. Redman, Bradford. 

23,411. Treatment of Hypratep Sinica, B. 
France, 

23,412. Ancnors, J. Riley, Glasgow. 

23,413. Water Closets, J. daaiea, Glasgow. 

23,414. Surrortino Ceramic Ware whilst being Firep, 
J. Shenton, Staffordshire. 

23,415. GaAnTeRLess Hose, A. Lait, Leicester. 

23,416, System of Concrete Construction, G. Maxwell, 
Durham, 

23,417. Device for Honpina Watcnes upon Cycies, A. 
Pellant, London. 

23,418. Locks and Krys, A. H. 
chester. 

23,419. Manuracture of Gas, J. Gray, Manchester. 

23,420. Ain Vauve for Preumatic Cycie Tires, 8. H. 
Brierley, Birmingham. 

23,421. Sockets for Ecectric Lames, B. J. B. Mills. — 
(J. Hutchinson, United States.) 

23,422. EXPANsion Gran for Motive-power ENGINes, 
J, Cochrane and W. Walker, Glasgow. 

23,423. Preumatic Tires, T, Dunn, London. 

23,424. Propucino Design on Pitre Faprics, G. H. 
Lockwood and J. Foster, Rolgiiey. 

23,425. Macazine Guns, H. K. White, Glasgow. 

23,426. Tonacco Pires, T Pease, Liverpool. 

23,427. Sianan Lamy, R. P. Parkman, Southsea, 

23,428. Scnoo. Desks and Forms, F. W. Hackwood, 
Wednesbury. 

a Caste Tramways, E. R. E. Rotter, Birming- 
nam. 

23,430. Games, R. J. Simpson, Birmingham. 

23,431. Pyeumatic Tires, R. Harrison, Manchester. 

23,432, Game of Tasie Foorpau., T. Young, Birming. 
1am, 

23,433. Dywinc Yarns and Fapnrics, J. 
Manchester. 

23,434. Puoroorarnic Siipes, 8. HW. and E. J. Brittain, 
Birmingham. 

28,4385. Tue PNeumatic 
Southport. 


Batrenies, G. A. Washburn,, 


Paul, 


Wormald, Man- 


H. Walton, 


Disrenser, R. J. Parkes, 


23,436. Inon Piates for Gas Stoves, W. B. Atkinson, 
London. 

23,487. StyLocrarnic Fountain Pes, G. T. Hough, 
London. 


28,438. Goir Cius Carnniers, H. G. Hutchinson, East- 
bourne, 

23,439. Drawinc Smoke from Cuimseys, P. Halliwell 
and J. Hampson, Wigan. 

23,440. Game, C. H. T. Bikker, jun., and J. L. Wright, 
Birmingham. 

23,441. Reo and Bao Strrars, H. P. 
mingham. 

28,442. Raitway SicsNaciise, W. Grimsley and G. 
Makin, Thame. 

23,443. Drinuinc Apparatus, E. H. White and J. L. 
Rogers, Sheffield. 

23,444. Herrine-none Stxvut or Bripcine, H. German, 
London. 

23,445. Cuimney Cow1s, J. Sutton, London. 

23,446. BamBoo Tonacco-rire Bow Ls, T. Stevens, 
London, 

23,447. Bunas for Casks, J. 
Boheim, London. 

23,448. ATTaAcHING KNons to Sprnpies, J. E. Browne, 
London. 

28,449, OBTAINING 
Byk, London. 

23,450. LicutinG Fires, J. Speir, London. 

23,451. Rupper Tires for Venicves, H. 
London. 

23,452. Trirce-po.t Dror-pows Guns, P. Varriale, 
London. 

23,453. Execrric Vewicies, C. D. Abel.—(La Société 
Anonyme pour te Travad Electrique des Métaus, 
France.) 

23,454. MeraL Tires for Venicces, W. Jefferies and 
W. Steljes, London. 

23,455. RecuLators for Corton Macuinery, J. Hamer, 
London. 

23,456. DOUBLE-BARRELLED Guns, 8. J. Wallis, Bir- 
mingham. 

23,457. Hen-coor, E. Hewitt, London. 

23,458, Last for Boots and Suoes, T. F. E. Brooks, 
Northampton. 

23,450. Corron Macuinery, J. 
Fidler, Manchester. 

23,460. E.ectro-motors, H. T. Barnett, London. 

23,461. Appinc Apparatus for Pexcits, C. D. Judd, 
London. 

23,462. Frames for Pictures, &c., W. 
London. 

23,468. MetaLt Recerracies, A. F. 
Reschke, London. 

23,464. STRENGTH-TeESTING Macuines, F. W. Kremer, 
London. 

23,465. INFLATION of PNeumatic Tires, E. Moon, 
London. 

—, Governors, P. E. Ripley and 8. Nelson, 

ndon, _ 

23,467. Mow1nG Macuines, T. 8. Brown, London. 

23,468. Batrinc Gioves, P. B. and D. Cow and J. 
Crump, London. 

23,469, Boot-soLe LEVELLING MacHINE, O. Robinson, 
London. 

23,470. Propuction of Motive Power, T. W. Cole, 

on. 

23,471. Horsesnors, E. Kloos, London. 

23,472. Tarncets, G. F. Redfern.—(F. B. Feutherston- 
haugh, Canula, 

23,473. Friction Surraces of Macuinery, E. J. Bigot, 
London. 

23,474. Metat Lattices, 8. Griiber, London. 

23,475. SnHoes for Horses, E. Berger and F. Ringel, 
London. 

23,476. PLatinc ALuminium with Tix, R. Haddan.— 
(L. Oliven, Germany.) 

23,477. Process of SoLpermnc, R. Haddan.—{L. Olivea, 
Germany.) 

23,471. MANUFACTURING LozeNcEs, A. J. Boult.—(T7. 
Robertson, Canada.) 

23,479. AppaRaTUs for Reerina Lve Sats, R. Perry, 
Live: IL. 

23,480. nl for TREATING Persons with HEATED AIR, 
N. Hirtsch, Manchester. 

28,481. NeckTIe Fasteners, L. Greenwald, London. 

23,482. Hanp Braces, W. P. Thompson.—(J. Lindauer, 


ny.) 
23,483. Wareniwc Devices, &c., W. A. F. Bateman, 
London. 


23,484. Jormntnc Pires and Tues, H. Gibbon and W. 
Tyrer, Liverpool. 

23,485. Srraicut Bar Kyitrinc Macuines, G. A. 
Cartwright, London. 

23,486. Storrina Looms, W. P. Thompson.—({H/. Eyer 
and J. A. Richter, Austria.) 

23,487. PHorocrapuic Cameras, A. J. Boult.—(A. C. 
Kemper, United States. 

23,488. SrartTiING AppLiANces for VEHICLEs, H. W. B. 
Pring, London. 


489. Currin Tureaps in Screw Buay«s, M. Kugel. 
—(H. Weiland, Germany.) 


Richards, Bir- 





and B. Bacumle, and F. 


PuHEeNoLes and NapHTHoies, H. 


Menier, 


Morris and E. E. 


J. Webster, 


Lasse and G. 





23,490. Merariic Ceiminos, &c., L. L. Sagendorph, 
London. 

23,401. Compounp Suget Metat Piates, W. B. Hol- 
lingshead and 8. H. Carney, London. 

23,492. Scaces and BaLances, C. H. Bartlett, London. 

23,493. Tines for Bicycir, &c., Wuee.s, F. G. Wood, 
London. 

23,494. Jacauarn Looms, J. Gribaumont, London. 

23,495. Form for Keerixc Accounts, T. M. Brown, 
London. 

23,40. Fire-anms, R. and F. Sauer, London. 

23,497. Wasnine Propucts from Furxaces, E. Wardle 
and J. H. Evers, London. 

23,408. Generation of Gas, H. H. Lake.—(A. Kimler, 
United Staten.) 

23,40. Conventinite Seats, &c., J. Krehbiel and W. 
N. Brewer, London. 

23,500. Savery VaLves for Steam Encines, J. M. Coale, 
London. 

23,501. Execorricatty Prayine Strincep Musica 
Instruments, H. H. Lake,—(J. Voae, United States.) 

23,502. Insectors, H. H. Lake.—(The Sherwood Manu- 
Sacturing Company, United States.) 

23,503. Drvinc Surers of Inox, E. Norton and J. G. 
Hodgson, London. 

23,04. E.evatep Raitways, H. H. 
Meiga, United States.) 

23,505. Macuines for Covertnc Wire, H. H. Lake.— 
(G. 0. Schneller, United States.) 

23,506. Workin Piasric Metats, H. H. Lake.—(La 
Sociité pour la Fabrication dea Munitions U Artitleric, 
France.) 

23,507. MaKiInc Armour-pLates, H. H. Lake.—(/. A. 
Harvey, United States.) 

23,508. Last for Boors and Suors, E. Bostock, jun., 
London 


lake. — (J. L. 


Mat Deeemlnr, 1992. 


23,500. Case 
London. 
23,510. SCREW-PROPELLED Vessets, F. Prauneggtr, C. 
A. M. von Hauenfels, and H. L. B. Toobe, Hull. 

23,511. Srannenrs, T. Breakell, Manchester. 

23,512. Apvertisinc, H. Nathan, London. 

23,513. MetHop and Arraratus for Poswtace, P. L. 
Renouf, Coventry. 

23,514. DeLiverInc MaiL-Bacs to Movine Trains, R. 
A. Ogden, London. 

23,515. Seep-sowine Macuixe, W. Rundle, London. 

23,516. Loop Bracket for Suarts of Venicres, H. R. 
Schnearr, London. 

23,517. Apvertisine, T. E. Dean, Manchester. 

23,518. Preraration of Woop Prir, T. Thornley, 

anchester. 

23,519. TRAVELLING 
Timpe, Manchester. 

23,520. Wire Frames, A. Arnold, Halifax. 

23,521. ADVERTISING on BLotTinG Cases, 
London. 

23,522. Licutine and Heatine Sverem, A. H. Holbein, 

Folkestone. 

23,523. Riso Buck es, 8. Basnett, Birmingham. 

23,524. Lockstitcn Sewine Macuines, A. T. Coleman, 
Bristol. 

23,525. Braces, Bets, Garters, &c., G. P. Lee, Man- 
chester. 

23,526. Bevt Fasteners, J. Walker, Birmingham. 

23,527. Preventine TuHrowinc-ovt of Occupants of 
Venicies, E. Appleby, London. 

23,528. Sanpat, W. A. Lill, Sheffield. 

23,520. Sprinc Courtine, O. Elster and R. Lerche, 
Manchester. 

23,530. MINIATURE PHOTOGRAPH FRAME, J. Stevenson, 
Glasgow. 

23,531. Root Currers, F. Clark, London. 

23,532. Cycies, T. B. Sloper, Devizes. 

23,533. TRAVELLING Cap, M. J.,8., and L. Platnauer, 
Bristol. 

23,534. Purtrication of Inox E. H. Saniter, Liver- 


for Canryixna Gorter Cuvsa, C. Bell, 





Bacs, PortMasteaus, &c., A. 


J. Mead, 








pool, 

23,535. Cyvcies, H. H. Lymer and J. Porter, Man- 
chester. 

23,536. Cyctes, H. H. Lymer and J. Porter, Man- 
chester. 

23,587. Rotter Ksire Guipe, H. N. W. Lucas, 

Newbury. 

23,538. Casn Reoisters, H. J. P. Jolly.-(4. Richmond, 
United States.) 

23,538. DyNamo-ELectRIC Macuinery, W. L. Spence 
and D. Stewart and Co., Glasgow. 

23,540. SyrHon Spirit Measure, W. G. Edmonds, 
Dublin. 

23,541. Woop Dovetaitinc Apparatus, H. Greenwood, 


23,542. = Pan, C. 
Spencer, London. 

23,543. Piactnc Foo Sicxats upon Raitways, T. 
Critchley and A. Walker, Manchester. 

23,544. STUFF-GATES of PAPER-MAKING Macuixes, W. 
H. Salmon, Manchester. 

23,545. SHeep Cars, E. Weddell and E. J. Green, 
Harrogate. 

23,546. Type-wriTers, J. L. Cantelo, Liverpool. 

23,547. INCREASING FLameEs of Gas Lamps, W. A..South, 
London. 

23,548. Manuracture of Lituarce, W. 8. Kilpatrick, 
; Ow. 

23,549. Giass and Potrery-ware, W. Beames, Bir- 
mingham. 

23,550. Taps for Breer, J. B. Clive, London. 

23,551. Harness, J. Broughton and P. Broughton, 
London. 

23,552. ADHESIVE CeMeENT, J. Brown, London. 

23,553. Hopman’s Lockine Joist, A. C. W. Hobman, 
London. 

23,554. VeLocipepes, G. Singer, London. 

23,555. VeLocipepes, J. M. Starley and W. Starlcy, 
London. 

23,556. Lamps, Loftus and G. Poikey, 
London. 

23,557. Testinc for Water in Butter, G. R. Geldard, 
London. 

23,558. TorPEDoEs, J. J. W. Platts, London. 

23,559. Stoprinc Horses, J. Benedikt and I. ‘Klein, 
London. 

23,560. Toots having Movasie Parts, W. K. Birkin- 
shaw, London. 

23,561. Parinc Leatuer, J. G. W. Hartmann and 
J. L. Thomson, Liverpool. 

23,562. Removinc Dirt from Srreets, 8. Green, Man- 


chester. 

23,563. Picks, W. K. Birkinshaw and J. Mitchell, 

mdon. 

23,564. Trusses for Buitpinc Purposes, H. Joly, 
Liverpool. 

23,565. Stockines, W. Rothwell and Co., Ld., and W 
Rothwell, Manchester. 

23,566. PREVENTING CoLLisioNs between Trarss, S. G. 
Kirk, London. 

23,567. Drain Connector and Benps, H. Wakeford, 
London. a : 

ee W. J. Webster and J. C. Bryant, 


mdon. 
23,569. Cuttinc Woop for Matcuss, L. von Kraljevic, 


B. Lotherington and I. 


Sir A. J. 


ndon. 

23,570. Kyire SuarpeNers, C. H. 8S. Stortlander, 
London. 

23,571. Manxcre Mixinc Macuiyes, G. T. Meggitt, 
London. i 

28,572. Ware Leap, S. Z. de Ferranti and J. H. Noad, 


ndon. 
23,578. Vatves, J. E. Howard, London. 


28,574. VALVE, T. C. Barraclough and T. T. Heaton, 
23. 375. ‘Grenwe for ConnecTING Pires, W. J. Cotterill, 
wt ‘Suor Lastixe Macuives, A. E. Stirckler, 
23,877. MATERIAL for Ostaining Oxycen, H. Wey 
23,578. Gaccmrena, H. J. Friend, London. 


23,579. Exectric Lamps, A. Zobel and F. Buchmiiller, 
London. 
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23,580. Constructinc CaRTRIDGE HoLpers, M. H. 
Durst, London. 

23,581. SepARATING Particves, E. Benoiste and L. A. 
Comolli, London. 

23,582. Cask Makino Macuivery, H. W. J. Cheffins, 
Gillingham. 

23,583. Fixinc Tires to Rims, L. Barrow and C. H. 
Guest, London. 

23,584. Wash Stranps or Cupsoarps, M. P. Vassiliou, 
London. 

23,585. Wixpow Buinps, R. W. Barker.—{(J. W. T. 
Gilliam, United States.) 

23,586. Iyrer1on and Exterior Decorations, M. 
Samuelson, London. 

23,587. VaRiaABLE Expansion Gear, F. H. Butter, 
London. 

23,588. Meta. Dies, The Phoenix Metal Die and Engi- 
neering Company, Limited, R. M. Murdoch, and A. 
Magnus, London. 

28,589. LEATHER Strips, W. Migge.—{C. Schneider, 
Germany.) ~- 

23,590. eT Macurxes, L. W. Applegath, 
London. 

23,591. DeracnaBLe Currs of Suirts, J. A. Roberts, 
London. 

2. PHorocrarnic DeveLorinc Sink, B. Humph- 

ys, London. 

3. ConrroLttinc Hawsers for Towrne, J. D. 

Churchill, London. 

594. SpRinGs, 8S. Rowland, London. 

Hat Lovers, H. Pring and J. A. Cooke, 

mdon. 

23,596. Revivine SiLK Hats, H. Pring and J. A. Cooke, 
London 







22: December, 1892. 
23,597. Srvurrinc Box Meratuic Packine, H. Friese, 
London. 
23.598. CaRRIAGE or Wixpow Brusn, A. W. Cook, 
London. 


23,599. Execrro-pLaTe Ho titow-ware, A. Morris, 
Sheffield. 

23,600. THERMOMETERS and Barometers, L. Peroni, 
London. 


23,601. TREATMENT of Sewace, C. A. Burghardt, Man- 
chester. 

23,602. Avromatic Grip, J. M. Porter and C. Tomlin- 
son, Leeds. 

23,603. CovertnG Paper with Avuminium, W. Tbbot- 
son, London. 

23,604. Jacqguarp CyLixpers for Weavina, C. Hahlo, 
C. E. Liebreich, and T. Hanson, Bradford. 

23,605. Stirrup Hook, E. 8. Angove and T. U. Clarke, 
Leamington. 

23,606. TIME-REGISTERING Macuiyes, J. W. Brown and 
A. Heseltine, Halifax. 

23,607. CiurcULAR KyirrinG Macuiyes, G. F. Sturgess, 
Leicester. 

23,608. Firtines for Tasies, 8. Hill and W. Hands, 
Birmingham. 

23,609. PeramBucators, L. J. Frecknall and G. C. 
Marks, Birmingham. 

23,610. Vases, &c., G. Morgenroth, London. 

23,611. Basker for Conrarninc CuLotues, E. H. Pater- 
son, Glasgow. 

23,612. Apparatus for Heatrnc Arr, R. C. Ross, 
Glasgow. 

23,613. Sanrrary Dry Cuioset, E. Greenwood, Man- 
chester. 

23,614. Apparatus to Comp and Winp Harr into Purrs, 
A. W. Fisher, London. 

23,615. Auromatic PackinGs, J. H. Turvey and E. H. 
Pye, Kent. 

23,616. Propuction of Caustic Sopa, F. H. Gossage 
and J. Williamson, Liverpool. 

23,617. Sprnninc Tupe for Yarns, F. and H. Mason, 
Halifax. 

23,618. GREENHOUSES, T. Fletcher, Manchester. 

23,619. Apparatus for TiLTING BarrRets, W. Hyland 

and W. Clisseld, Wiltshire. 

23,620. Burron Jomts for Boots, T. James, Derby. 

. Wrypow Fastener, D. Hawkins, Peckham. 

23,622. Patent Loose Firesrick, P. Bosomworth, 
Gateshead-on-Tyne. 

23,623. SappLe Trees, J. N. Barnsby, Birmingham. 

23,624. BALLING Macnines for Twine, J. P. Dalby, 


ds. 













). Foa Sienats, W. Pearson, Manchester. 

23,626. ScnHoo. Siates, J. Sheridan and J. Pollitt, 
Manchester. 

. Drepcinc Sewace Tanks, W. H. Peacock, 

anchester. 

23,628. Sevr-apsustinc Back Srrapr, W. Clemesha, 
Staffordshire. 

23,629. Apparatts for THrow1nc a Line AsHORE from 
a Sup, T. Le Poidevin Guernsey. 


23,630. Securrnc Casks and Boxes, P. Dunsire, 
Glasgow. 
23,631. Compinep Mcp Recerver and HypRav tic 


Lirt, W. B. Powell, London. 

23,632. Reservorr Pex, W. Higgs, London. 

23,633. ComprnatTion LarHE, J. and W. R. McHardy 
and W. G. de F. Garland, London. 

23,634. Sarety Boat, J. McHardy and W. G. de F. 
Garland, London. 

23,635. Game, R. Newnes, Addlestone. 

23,636. FIRE-GRATEs, W. Allardice, London. 

. Potato Currers, L. A. Aspinwall, London. 

23,638. Propucinc Tives, E. P. and 8. G. Collier, 

London. 

23,639. Propuction of Amine Bases, S. 8S. Bromhead. 
Land shot and Meyer, Germany.) 

23,640. ManuracruReof MouLpen Cuay, &c., W. West, 
London. 








23,641. Psyeumatic TiRED WuHeeLs, W. Turner, 
sondon. 

23,642. Gear Cases of VeLocirepes, M. Moyle, 
London. 


23,643. Boxes for Ho.prnc Bort.es, A. Gray and W. J. 

hadrake, London. 

23,644. Weicuinc Macutnes, 8. Wood, London. 

23,645. Macuinery for SawinG Timber, G. W. Pearce, 
London. 

23,646. Avuromatic Faucets, A. A. Belleau and J. R. 

;reen, London. 

3,647. Ticker Puncues, J. Saxby, jun., London. 

23,648. Non-MAGNETIC Compasses, J. Morton, London. 

23,649. Domestic Coat-pox, W. J. Blunden and B. 
Cox, London. 

23,650. Tire, J. Fell, London. 

23,651. Tea-cups, M. Page, London. 

2. Boots and Snoes, H. F., H. W., A., and J. 

Sexton, London. 

23,653. PORTABLE 
Godelle, France.) 














Ovens, W. P. Thompson. — (A. 


23,654. Cuess and Draveunt Boarps, T. Taylor, 
Manchester. 
23,655. Sanirary CLOTHES - PROTECTING Truss, E. 


Muhs, London. 
23,656. Boots, A. Cridland, London. 
23,657. INCANDESCENT Gas Lamp, B. Friedl, London. 
23,658. Prorecrine ELectricaL CaB_es, H. Edmunds, 
London. 
23,659. Pwevmatic Tires for Wueets, A. Kerry, 
London. 
3,660. Quicr-~rRING Guns, A. Radovanovic, London. 
3,061. Boat-LOWERING and Ratsrinc Apraratvus, The 
Hon. H. W. Chetwynd, London. 
23,662. RerLectors for Piano ILLUMINATION, J. Fiedler 
aC. Ulrich, London. 
Perpetua. CaLenpars, G. Dreyfus, London. 
4. Five for Lerrers, &c., F. Davall, London. 
FasTener for Suirt and other Currs, A. Wood, 
4endaon, 
23,066, Comprnation C1car Cases, C. L. Pratt, London. 
245,067. Deracuine the Cuarns of the PoLe-HEap of a 
Van; A. Wood, London. 
23,668. DetacHinc the Traces from the SpLINTER-BARS 
of Veunicies, A. Wood, London. 
Matcn-Boxes, E. J. Hill, London. 
23,670. Boots, &c., T. Lilley and W. B. Skinner, 
London. 
23,671. Watcues, I. Grasset and A. Meylan, London 






























23,672. CoLtourinc Matrers, H. H. Lake.—{ Messrs. 
Kalle and Co., Germany. 

28,673. AERATION of WaTEeR for Batus, W. Lippert, 
London. 

23,674. Distriputinc Exvectricity, H. T. Harrison, 
London. 

28,675. Construction of SwitcHes, J. S. Raworth, 
London. 


23rd December, 1892. 


23,676. Juas, W. H. Owensmith, London. 

23,677. Guarp for VeLocirpeves, &c., C. T. Austen, 
London. 

23,678. ELecrricaL Measurinc InsTRUMENTs, R. A. 
Wormell, Croydon. 

23,679. Morticinec and Borinc Macuiyes, J. Wild, 
Oldham. 

23,680. Vottraic Ce.ts, D. G. FitzGerald, London. 

23,681. Stanp for DispLayinc Carps, &c., H. C. Hall, 
London. 

23,682. Curry-coms, X. Buisset, London. 

23,6838. ‘“‘PaALMIPED” SwimMinc GuLove, G. Potton, 
London. 

23,684 CycLe Stanp, J. C. Manifold, Liverpool. 

23,685. Scissors, E. Cousins, Sheffield. 

23,686. Axis Tractor, J. F. le Page, Salford. 

23,687. Paper, Letrer, and like Cups, A. A. Wood- 
ward, Birmingham. 

23,688. VeLocipepes, G. F. B. Lukin, Birmingham. 

23,689. WaLkING Stick Trirop, W. A. Edwards, 
London. 

23,690. Curry Comp, A. H. Bremner, Thurso. 

23,691. CaLenpeR, A. de Botton.—(VJ/. M. Giuili, 
France.) 

23,692. Tee Sqvares, &c., H. Wildt.—(C. Terrott, 
Germany. 

23,693. ADVERTISING by Cut-out Letters, T. E. Dean, 
Manchester. 

— Macuines for MakinG Cake, F. C. Calthrop, 

ive " 

23,695. Ice WELLS of FreEzING Macuings, J. Siddeley, 
Liverpool. 

23,696. Gas Enornes, D. Clerk and F. W. Lanchester, 
Birmingham. 

23,697. AsH-pans, T. Gibb, Glasgow. 

23,698. LirE-savinc GRapNEL Rockets, F. G. St. G. 
Brooker, Glasgow. 

23,699. Cigars and Cigarettes, A. E. Lamb, Southport. 

—. Lupricatinc Bearines, J. Walker and W. Tate, 


8. 

23,701. Hay Pressgs, J. E. S. Perkins, Peterborough. 

23,702. Bicycies, G. E. Rutter, London. 

23,703. Hyprav ic Lirts, W. R. Green, London. 

23,704. VELocIPEDE PepaL ATTACHMENT, F, F. Meaten, 
Scarborough. 

23,705. IMMERSING TEXTILE Goons, T. F. Kyne, Man- 
chester. 

23,706. Compounp FLuip-PREssURE ENGines, G. M. 
Capeli, Stony Stratford. 

23,707. Doc-cart Door H1inces, A. H. and W. Davies, 
Birmingham. 

23,708. Supports for Books, W. E. Richards, London. 

23,709. Lock Cie Hook, T. Horton, Birmingham. 

23,710. ATTACHING BLINDS to RoLiLEeRs, A. Revill, 
Sheffield. 

23,711. Hansom Car, C. Walker, Sheffield. 

23,712. Rims for Tires, T. Sealy, Dublin. 

23,713. LicuTinc Apparatus, L. Sepulchre, London. 

23,714. Tue Fiyine Rattway, A. D. Furse, London. 

23,715. Gear for Hoists, H. A. Mavor, W. A. Coulson, 
and S. Mavor, Glasgow. 





23,716. PHorocrRapnHic Apparatus, E. T. Powell, 
London. 

23,717. Expansion Jornts for FLoors, 8. Vigers, 
London. 


23,718. Teacnine Boxine, L. Metcalfe and J. Lovatt, 
London. 

23,719. Arr Diviper for Raitway Encines, W. Horne, 
Rochester. 

23,720. Venicte Heaters, A. J. Boult.—(C. A. Rano, 
United States.) 

23,721. Horse-HITCHING Device, W. P. Thompson.— 
(L. House, United States.) 

23,722. Trousers SHievp, J. H. Brutzman, London. 

23,723. Boor CusHion1inG, T. Quinlan and 8. Medhurst, 
Liverpool. 

23,724. Air Pump and Sranp for Cycies, W. Hewitt, 
London. 

23,725. Buckves for Hats, &c., H. and A. Wilenski, 
Liverpool. 

23,726. Diving Water VeLocipepe, F. W. Wigmore, 
London. 

23,727. Foipinc Fan Stove Screens, A. Mullord, 
London. 

23,728. Fivuip Morive Power Apparatvs, J. Priestley, 

London. 

23,729. Car AxLe Boxes, H. Havell, London. 

23,730. Pressure Inpicators for STEAM ENGINES, J. L. 
Robertson, London. 

23,731. InpucTION Apparatus, The Ruble American 
Blower and Injector Company and T. R. Guild, 
London. 

23,732. PAPER-MAKING Macuines, R. W. Moncrieff, 
London. 

23,733. CHLORINE and ALKALI, E. T. Parker, London. 

23,734. Dry Hoppinc Apparatus, E. Parfitt, London. 

23,735. BENDING STRAWBOARD, Kc., T. Remus, London. 

23,736. Coin-rREED Locks, J. H. Faulkner, London. 

7. Vevocipepes, J. Pearman and F. J. Wilson, 
London. 

23,738. A New Game, W. R. Negley, London. 

23,739. P1anorortes, J. W. Brackett, London. 

23,740. ApveRTIsING, A. H. Slaughter, London. 

23,741. TextiLe Fasrics, W. Darlow, London. 

23,742. Toys for ADVERTISING, A. F. Bird, London. 

23,748. Sasu Fastener, C. Henderson, London. 

23,744. Burron SEwING-ON MAacHINEs, W. F. 
London. 

23,745. Sewinc Macuiyes, W. F. Fair, London. 

23,746. Foorsa.is, J. W. Potter, London. 

28,747. Cas Winpow, R. G. Panton, London. 

23,748. Urinisation of Drastase Fours, L. Briant 
and W. H. Walker, London. 

23,749. ImpLemeNT for LeveLitinc Graprents, L. J. 
J. Aubert, London. 

23,750. PLates for SeconparRy Batreries, A. Hough, 
London. 

23,751. Benpinc Marorns of Piates, R. H. Tweddell, 
J. Platt, and J. Fielding, London. 

23,752. ReMovinc BoiLgER Scate, H. Baschy, London. 

23,753. Suarr Carriers, A. Demontais and M. Odin, 
London. 

23,754. Exvevores, E. H. Durnford, London. 

28,755. VaLves, J. Rowe, London. 

23,756. Lanterns, 8. W. Allen, London. 

23,757. Bepsteap, R. W. Barker.—-(G@. H. Curry and 
H. B. May, United States.) 

23,758. Tosacco Pipes, J. Notton, London. 

23,759. InrLatinc Pyeumatic Tires, G. Lesourd, 
London. 

23,760. Cootinc Air, F. N. Mackay and J. F. Jones, 
London. 





Fair, 








SELECTED AMERICAN PATENTS. 


Frou the United States’ Patent Opice Oficial Gazette. 


484,131. Device ror Manxuracturinc Hoiiow 
Guiassware, 7. B. Atterbury, Pittsbury, Pa.—Filed 
March 24th, 1892. 

Claim.—(1) Ina device for the manufacture of hollow 
glassware, the mould in which the glass article is 
pressed and blown and the plunger adapted to enter 
said mould to press the top of the article, said 
plunger having an air chamber provided therein in 
whic Posy automatically a plunger for forcing the 
air of said chamber into the glass article being formed, 
substantially as , and for the purpose set 
forth. (2) In a device for manuf hi 4 
glassware, the mould in which the glass is pressed 


and blown, a ae fitted to the mould and having 
an air chamber in the upper portion, and a yieldingly- 


484131] 
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IAAF 111) 
mounted pressure plunger working in said chamber, 
substantially as specified. 

484,184. Manuracrure oF CARBON FILAMENTS, 7. 
4. Edison, Llewellyn Park, N.J.—Filed October 27th, 
886. 

Claim.—(1) The herein-described improvement in 
the method of carbonising filaments for electric lamps, 
consisting in placing the bare filaments in a chamber, 
together with a quantity of lead or other fusible 


(484.184) 





material in its unfused condition, and then exposing 
the same to carbonising heat. (2) The combination, 
with the carbonising chamber, of the fil ts, the 
powdered metal placed around and above them, aud 
the larger pieces of metal above the powdered metal, 
substantially as set forth. 


484,264. Means ror SHAPING METAL Piates, Bars, 
vc., N. B. Trist, Pittsburg, Pa.—Filed January 
14th, 1892. 

Claim.—(1) The combination of a series of indepen- 
dently movable plates forming a hammer, a series of 
adjusting plates or wedges longitudinally movable 
relatively to the first-named plates for setting them 
in any required relative positions, and a series of 

d dently ble plates forming an anvil for 
the hammer. (2) In a metal-working machine, the 
combination of a series of plates forming a hammer 
and a series of wedges for adjusting the position of 











said plates, a flexible cord or cable extending through 
said plates supporting the same, and springs or 
weights placing said cord under tension. (3) In a 
metal-working hine, a h composed of 
independently ble plates and adjustable wedges 
for the respective plates, each plate and its corre- 
sponding wedge fitting together by a groove and 
rounded edge, the end of the plate being bevelled to 
correspond to the pitch of the wedge. : 


484,455. Mittinc Macuine, C. H. Phillips, Provi- 
dence, R. I.—Filed March 15th, 1892. 

Clavm.—The combination, with the knee of a milling 
machine, said knee being vertically adjustable, of a 
bracket secured to said knee, a bar mounted in bear- 
ings in the frame of said machine, and a bracket 
secured to said bar, said last-named bracket being 

















provided with a bearing for the outer end of the cutter 
arbor, and one or both of said brackets being provided 
with slots for the clamp bolts, whereby said knee 
with the bracket secured thereto may be adjusted 
vertically with relation to the other bracket and the 
bearing therein, substantially as described. 


463. Stream Borer, L. H. Roseburry, Phila- 
delphia, Pa.—Filed March 1st, 1892. 
Claim. — In a steam boiler, the combination of 


front and rear headers, substantially as described, 
baving 


or steam domes ex! 


headers, an upper larger series of tubes for the same 
as the enlarged heads, conn the dome 
or domes at their rear with the rear headers, a mani- 





fold connecting the domes, and a manifold connecting 
the rear headers, substantially as set forth. 


484,495. Compressinc or Biow1nc Enaine, J. A. 
Galvin, Steelton.—Filed April 8th, 1892. 

Claim.—(Q1) In a compressing or blowing engine, an 
air supply valve, in combination with a fluid pressure 
motor for operating said valve, a se! ii 
valve and a fluid pressure motor attached to said valve 
to move it in one direction, means independent of the 
motor for moving said valve in the opposite direction, 
and motor fluid supply pipes communicating with 
both motors. (2) In a com ing or blowing engine, 
a motor fluid supply chamber and a valve for control- 
ling the same, operated from the engine, an air supply 
valve, a motor for operating the same, a discharge 
valve and a motor attached thereto, and both motors 
communicating with said motor fluid supply chamber 











in combination with a pressure equalising device 
connected to the discharge valve and suitable means 
for operating said discharge valve in one direction 
independent of its motor. (3) In a compressing or 
blowing engine, the combination of an air supply 
valve, a motor for operating the same and ed 
with a motor fluid supply valve controlled from the 
main engine, an air discharge valve, a motor for 
closing said valve and provided with a motor fluid 
apy valve, also controlled from the main engine, a 
fl pressure equalising device attached to the 
discharge valve, and a positively operated device for 
opening said discharge valve when an equilibrium of 
—— is established in the discharge conduit and 
n the compressing cylinder. 


484,730. Warter-cas GENERATOR, R. Bocklen, Omaha, 
vebr.—Filed June 6th, 1891. 

Claim.—(1) In a water-gas apparatus, the combina- 
tion, with the carburetting and fixing chamber and 
the wash-box or seal, of the gas return pipe from the 
gas space beyond the seal in said wash-box to the 
carburetting and fixing chamber to aid the air blast. 
(2) In a water-gas generating and carburetting 
apparatus, the combination, with the carburetting 










; bie 
lg’ 


s 
Sots 







fil 
SS 


SSSI 


4 
‘4 





HE 





=| 
Ras 





| UL LO 
i ldeceeeete 






chamber having the oil inlet nozzles located in the 
upper portion, as shown, the brick checkerwork, and 
the gas outlet, of a horizontal perforated cross-partition 
extending from wall to wall and located below the 
oil nozzles and the water-gas inlet and above the 
checker brickwork, the overflow pipe connected to 
the base of said c ber, and the open oil and tar 
well, substantially as and for the purposes herein 
shown and described. 








Epps’s Cocoa.—GRATEFUL AND cee oe ag B: 
a thorough knowledge of the natural laws wi 
ti digestion and nutrition, and 


govern the op 0! 
by a careful application of the fine properties of well- 
sel A, Mr. Epps has provided our breakfast 
tables with a delicately flavoured ae m: 
save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until s enough to 
resist every tendency to disease. Hun of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We _— core ee! a 
fatal shatt by keeping ourselves well fortified with 
pure blood and a nourished frame.”—Civil — 
Service Gazette.—Made with 

—* James Epps AND 











rearwardly to facilitate the separation of the water 
and steam, a series of boiler tubes connecting the 


in packets, by Grocers, J 
Co., Homeeopathic Chemists, London.”—Apvt. 
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ELECTRICITY IN THE UNITED STATES. 


“Or the great number of new industries which the 
enlightened genius of the nineteenth century has called 
into existence, few, if any, can show such a remarkable 
record as the electrical industry, and none other such a 
rapid growth and development. At first, doomed to the 
usyal disheartening struggles against public apathy and 
moss-grown conservatism—then shackled and trammelled 
by the timidity of local and State governing bodies—it 
has nevertheless pushed forward and upward, until it now 
flourishes even more luxuriantly than the proverbial green 
bay tree. Capital which in the beginning regarded it with 
wary, distrustful glances, first flowed in in small amounts ; 
and as these proved paying investments, and electricity 
slowly overcame the public prejudices against it, money 
was thrown into the industry, until there seemed every 
prospect of there being more capital in hand than the 
enterprises needed. Each and every branch of the 
industry has passed through the same experiences. As 
with the telegraph, so with the telephone, the are and 
incandescent light, and the stationary and railway motor. 
The impossibility of making any of these schemes pay a 
dividend was preached everywhere; each and all were 
declared deadly, and universal devastation was predicted 
for ‘‘foolin’ with natur,” as some called this wresting of 
a new force from creation. And yet not even the rail- 
ways can show so phenomenal a: development as can 
electricity. The humble beginnings of the electrical 
industry in the seventies are now almost forgotten in the 
splendour of its later-day achievements. 

In 1876, when the great Exhibition was held at Phila- 
delphia, a few solitary devices were all that could at that 
time be shown as the representatives of electrical work. 
Five years afterward, at the Exhibition in Paris, Edison had 
already become a familiar name on all lips, and his exhi- 
bit then eclipsed all others in brilliancy and magnificence. 
To-day, no town so poor but is furnished with incandes- 
cent light from its own electric plant. Electric light and 
electric power have already produced more changes in 
mechanical servants and conveniences of human life than 
have ever been caused by the use of any other force which 
has been subjected to the service of man. No backward 
step has been taken ; there has been no check to its 
onward triumphal progress. The scientific achievements 
of the men who gave their names to the Edison, Thomson- 
Houston, and Westinghouse industries have already 
passed into history, and a correct estimate has been 
placed upon them. The problems which they attacked 
were taken up with an energy and enthusiasm which was 
irresistible, and the world knows what they have won. 

Some idea may be gained of the steady upward growth 
of the electrical industry from the following figures :—In 
1882 only 195,945 Edison incandescent lamps were sold ; 
in 1890 as many as 2,474,080 were purchased. In 1888 
the Thomson-Houston Company sold 59,340 lamps; in 
1890, 400,515. If to the former figure of 2,474,080 we 
add half that number as representing the sale of 
lamps by the Westinghouse and other companies, the 
immense total of lamps sold in 1890, the last date up to 
which figures are procurable, reaches 4,111,635, as repre- 
senting the public demand for the incandescent lamp in 
that year. Since that time many new stations for the 
generation and distribution of electric current for lighting 
purposes have been erected, and are now working, and it 
can safely be said that the number of lamps sold in 1892 
by the different companies will, in view of the greatly 
increased demand, reach as high as 12,000,000. The 
manufacture of the incandescent lamp in Europe, under 
the Edison patents exclusively, the Courts having long 
ago upheld his sole rights as inventor, has been within 
the past few years almost as vigorous as it has been in 
America. The Edison-Swan factory in England, with its 
numerous licensees, the Continental Edison Company in 
France, and the German Edison Company—the Union 
Electricitats Gesellschaft—are all turning out immense 
quantities of the little glowing bulbs, and afford a testi- 
mony to the hold which the use of the current for lighting 
has taken on the public. Fifty thousand lamps are 
manufactured in the United States daily, or 15,000,000 
annually. So closely does the demand encroach on the 
supply, that the factories find themselves occasionally 
hard taxed to keep up with their orders. 

The great drawback which incandescent lighting had 
to overcome was the difficulty experienced in getting a 
trustworthy meter to measure the amount of current 
consumed. Edison soon discovered that by electrical 
deposition under a standard flow of current the amount 
used could readily be ascertained. A fraction of the 
current is passed through the meter, and flows from one 
zine plate to another, both immersed in a bottle contain- 
ing an acidulated solution.’ In doing this, metal is 
deposited from one plate on to the other, and at the end 
of a certain time both are weighed. The amount of 
deposit in milligrammes multiplied by a constant number 
gives the number of ampéres of current consumed, and 
the value of the ampére being known, the bill to the 
consumer is readily made out. Professor Thomson, 
believing that the public would prefer to measure its own 
consumption of electricity, has invented a watt-meter, 
with a dial similar to that used in gas meters. A 
fractional part of current is passed into the meter, built 
on the motor principle, and each revolution of the 
armature, representing so much energy consumed, is 
marked by the small hands on the dial. This watt-meter 
gained the great prize offered by the French Government, 
and is claimed to be the most perfect of its kind ever 
invented. But there are probably a dozen more or less 
efficient meters now in the market. 

The are lamp came into use some time before the 
incandescent lamp, and has undergone many modifica- 
tions. No less than 1000 patents now exist in the arc 
lamp and its improvements. The great development of 
this system of lighting in the United States is due to the 
Brush Electric Company and the Thomson-Houston Elec- 
tric Company, Edison not having devoted himself to any 
extent in this direction. The lamps invented and per- 





fected by Charles Brush and Elihu Thomson enjoys 
wide popularity, and immense numbers of them are 
exported from America to Europe, although they cannot 
compete with the European are lamps in matter of price. 
The growth of the are light industry is shown by the 
following figures :—In 1883 the Thomson-Houston Com- 
pany had installed twenty-two stations, supplying current 
to 1653 are lamps. Three years afterward it had 106 
stations and 13,227 lamps. On July Ist, 1890, 676 stations 
and 79,387 lamps ; and on January Ist, 1892, 873 stations 
and 100,298 arc lamps. The Brush Electric Company, of 
Cleveland, U.S.A., the first company to take up the arc lamp 
and bring it into popular use, has done even better than 
this, its double-carbon arc lamp being extensively used for 
all night lighting. The Westinghouse Company, of Pitts- 
burg, U.S.A., has also popularised the arc lamp, and several 
tens of thousands of lamps of its make are used all over the 
world. It has already equipped 480 central stations with 
its alternating current apparatus, and about 500 isolated 
plants are being run on its system of electricity. In all, 
there must be over half a million are lamps in use in 
America, and when we compare this figure with the ex- 
tremely modest one of nine years ago, it must be admitted 
that the advance made is nothing less than marvellous. 

In 1879 Edison first announced to the world his dis- 
covery of the subdivision of the electric light into small 
units. In 1881 two residents of Appleton, Wis., U.S.A., 
A. L. Smith and H. L. Rodgers, had money to invest, and 
at first intended to put it into gas. The reports circulated 
about Edison’s invention altered their designs; and, 
although they bought the gas plant, they took steps to 
secure an electric light franchise from the city. Shortly 
afterwards they started the first incandescent electric 
light central station in the world. It consisted of a 
wooden shed containing an Edison “ K” dynamo of 250 
lights, run by water-power. The experiment attracted 
the attention of electricians all over the world, and the 
station paid a dividend the first year. It was a strange 
little station—a humble beginning. Funny stories are 
told of how—when anything occurred to the outside 
service—the door of the station was locked, the dynamo 
shut down, and all hands turned out literally to look for 
the defect. 

To-day the record of stations in the United States 
shows a growth which is a splendid tribute to American 
readiness to recognise and adopt a good thing. There are 
now in operation 1949 central stations, supplying elec- 
tricity for lighting and power purposes to districts either 
of wide area or restricted. There are also not less than 
5531 private plants known as isolated plants, located in 
houses, hotels, theatres, public buildings, factories, and 
elsewhere. 

The invention of the ‘“ feeder” and ‘three wire” 
systems materially reduced the cost of installations, 
and aided greatly in bringing down the current to a 
reasonable figure. The latter permits of an immense 
saving in copper wire, and the former alfows of a 
perfectly steady supply of current. 

As early as 1879 Edison had evolved a scheme for 
electric railway traction, and in 1880 he constructed a 
track at Menlo Park, U.S.A., where his most memorable 
experiments were conducted. Short runs were soon 
experimentally made on this primitive road, with a motor 
of extremely original design, of 15-horse power, hauling 
one car. The electricity was taken up from the rails. 
During the two years this little road was operated 
thousands of passengers were carried, and the idea seemed 
to be a success. In 1883 Frank J. Sprague resigned 
from the naval service and entered Edison's employ. 
In 1884 he joined E. H. Johnson, and in that* year 
exhibited a number of motors, having special character- 
istics, at the Philadelphia Electrical Exhibition. In 1885 
he formed a company to exploit his system of electric 
railways. Experiments were made in 1886 on the ele- 
vated railway, New York, which proved the feasibility of 
Sprague’s overhead system. In the same year work on 
the famous Richmond Road was begun, and the experiment 
was watched with great interest. Electricians and rail- 
way men were full of gloomy forebodings, and prophesied 
disaster, condemning Sprague as an impracticable 
enthusiast, and Johnson for his folly. In 1888 the railway 
was opened, and proved a complete success. This was 
the turning point in the electrical railway industry. 
Short and Van Depoele were both experimenting at the 
same time with electrical railway systems. The latter 
was absorbed by the Thomson-Houston Company, and 
the Sprague Company consolidated with the Edison 
Company, while Short is now conducting a large motor 
factory in Cleveland, U.S.A. 

From the moment that Sprague’s Richmond Road was 
pronounced a success, the development of the electric 
railway industry became abnormally rapid, and the 
equipment of electric railways proceeded so swiftly 
that the factories became congested, and vexatious 
delays were experienced, until such time as_ the 
facilities were increased. The Edison and Thomson- 
Houston companies began a war of competition for 
the business, and a reasonable basis of charge being 
reached, the acquisition by small towns of electrically- 
equipped railways proceeded rapidly. At this time there 
are 438 electric railways equipped with Thomson-Houston 
or Edison apparatus in America. These use no less than 
8414 cars, and as the normal number of motors to each 
car is two, the total number of motors is about 17,000. 
This, of course, does not represent the number of motors 
that have been manufactured since the railway motor 
became a public need. As each new development and 
improvement in the motor has been effected, progressive 
companies, anxious for the best, have discarded the old 
types and have adopted the newer and more efficient 
apparatus. The two companies just named have con- 
structed a length of street railway of 4320 miles. If to 
the figures given above, those of the Westinghouse Electric 
Company, the Short Electric Company, the Detroit 
Electric Company, and others are added, the total would 
be raised to about 650 electric railways. All of these are 





run on the trolley or overhead system, no other satisfactory 





and economical one having yet been invented. The 
storage battery is yet, so.to speak, in its infancy; the 
underground conduit system has not yet passed the ex- 
perimental stage, but is sure to develope one of these 
days. 

The total amount of capital stock invested in 
electric railways, as far as is ascertainable to-day, is 
205,870,000 dols.—£41,175,000. The total capital in- 
vested in the electric lighting and power industry is 
greatly in excess of this, and although the exact figures 
are not ascertainable, we shall not err by placing 
them at 300,000,000 dols.—£60,000,000— or a total of 
500,000,000 dols.—+£100,000,000, as representing the 
capital invested in electrical railways and lighting at the 
present time. 

The stationary motor industry in connection with the 
electric transmission of power is still another branch of 
this immense business. The meddlesome creature who 
connected the wires from a dynamo to another dynamo 
to see what would happen made a motor of the second 
machine, and the first step in another development of 
electrical possibilities was made. The advent of the 
motor was hailed with delight, its advantage being im- 
mediately recognised. Its progress among the lay world 
was slow, however. Millowners would not, at first, be 
convinced that they could replace their steam engines 
with a small machine owing its motive force to something 
they could not see entering the building over a couple of 
small wires. It needed several striking demonstrations 
before conviction was reached. Its possibilities were, 
however, finally recognised. Professor Thurston recently 
said :—‘* It will break up the factory system, and enable 
the home worker once more to compete on living terms 
with great aggregations of capital in unscrupulous hands. 
Great steam engines will undoubtedly become generally 
the sources of power in large cities, and will send over 
the electric wire to every corner of the town the current 
to help the sewing woman at her machine, the weaver 
at’ his loom, the mechanic at his lathe, and give to 
every house the mechanical aids needed in the kitchen, 
the laundry, and the elevator.” 

Another authority has said: ‘‘ We believe that the 
motor arrives at that juncture when the pressing con- 
ditions of modern work require it ; and the electric motor, 
in the near future, will inevitaby create an industrial 
revolution greater even than that of the introduction of 
the steam engine. The multitudinous uses to which the 
motor is already put, proves how rapidly this branch of 
the industry has developed. Shoe factories, cotton 
factories, silk mills, weaving sheds, woollen mills, railway 
and machine shops, all over the United States are 
operated by electric motors. Every electrical factory 
confines its steam engines to one separate building, and 
runs its machinery by motors to which electricity is 
transmitted by underground cables. The motor moves 
swing-bridges over streams, operates huge transfer-tables 
in railway stations, runs hoists, is the actuator of dredges, 
runs printing presses, works all kinds of mine machinery 
—the drill and the coal cutter, the pump and the stamp- 
ing mills. It is even used in the cutting of ice. The 
dentist uses the electric motor to drive that little instru- 
ment of torture, the dental drill. Madame drives her 
sewing machine with a motor, while Sarah Ann turns her 
washing machine by the same agency. The wide-reach- 
ing effect which the introduction of electricity into the 
great world of industry, and its immediate great develop- 
ment, has made upon the working class, is worthy of 
consideration. It has been a means of procuring a liveli- 
hood to a host of workers, whose numbers already reach 
into the tens of thousands. Although a labour-saving 
force, electricity has militated in their favour; and this 
the workers recognise, for not one cry has been raised 
against it. It has economised labour in some directions, 
while providing work for thousands in many others.” 

The immense number of employés which the electrical 
industry has called into existence is exemplified by the 
pay rolls of the great electrical companies, viz., the 
Thomson-Houston, Edison, and Westinghouse. In 
January, 1881, the entire number of employés in the Edison 
factories was only 417, five years afterward the number had 
increased fourfold, in ten years it had increased tenfold. 
In January, 1891, no less than 4576 men were in this com- 
pany’s employ in the United States and Canada. In the 
beginning of 1883 the Thomson-Houston Company paid 
900 dols.—£180—to 45 men. In January, 1892, only ten 
years later, the weekly pay roll was almost 40,000 dols.— 
£8000—paid to 4000 men, or nearly ninety times as many 
as made up its original staff. At the great factory at 
Pittsburg, U.S.A., the Westinghouse Company employs 
considerably over 2000 workmen. But not only in the 
direct manufacture of electrical apparatus do the new 
workers find employment. The parent electrical com- 
panies have founded hundreds of subsidiary companies, 
each one of which has its own staff of workmen, some 
numbering hundreds, as at the central stations of New 
York, Boston, and Chicago, others numbering tens only. 
Each station has its clerical and expert force. It has 
also a large force of wire-men, fitters, and mechanics, who 
may be classed as skilled labourers, while it is continually 
pressing into its service a number of men whose labour 
can only be classed as unskilled. Each isolated plant 
needs its engineer and electrician. The electric railway, 
too, has provided employment for thousands, and its 
advent cannot be said to have been the means of elbowing 
any man from his work. New railways have been laid 
where previously there were none, and motor-men, wire- 
men, and mechanics have been provided with work of a 
highly remunerative character. 

The rate of wages for electrical workers is uniformly 
above the average of that paid in other trades. Whether 
it be in the manufacture of electrical machinery directly, 
manipulation, installation or maintenance, every man 
must be possessed of a high degree of workmanlike 
intelligence, coupled with a readiness for emergencies, 
which commands high pay. From every point of view, 
therefore, the working classes can look upon the intro- 
duction of electricity as beneficial to them in every way. 
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The profits from investments in the electrical business 
were immediate. Few, if any, electric lighting stations 


that have been erected in America, that have not paid | 


dividends almost from the start, and the same can be 
said of electric railways. The Edison Electric Light 
Company—the first one formed—paid orly one dividend 
in ten years, but it was one of 150 per cent. The Edison 
General Electric Company paid 8 per cent. per annum, 
as did a considerable number of the local Gamienting 
companies. The Thomson-Houston Company paid 7 per 


cent. on its preferred stock and.16 per cent. on-its common | 
stock. Its 25 dols.—£5—share is worth 60 dols.—£12— | 


at present. The Boston Electric Illuminating Company 
pays 2 per cent. quarterly, as does the Chicago Company, 
whose shares stand at 45 dols—£9—premium. Many of 
the lesser companies are earning a net profit of from 15 
to 25 per cent. on their capital stock. Inthe face of such 
a showing, who can dispute that the electrical industry is 
established as a firm and lasting financial success? This 
age is an electrical age. In 1850 the world had decided 
that the nineteenth century should be called the age of 
steam, but the rapid adaptation of the new force has 
changed the appellation. From small beginnings a 
mighty giant has grown, and the men who fostered its 
growth have earned the gratitude of the entire world, 
while at the same time laying up profits that quite 
reconcile them to being public benefactors. 





THE IMPROVEMENT OF THE SEINE, AND 
THE RISE OF THE PORT OF ROUEN. 
RoveEn is situated seventy-four miles from Havre, and 
therefore from the mouth of the Seine; yet it is now the 
fourth port in the Republic, and is frequented by a larger 
tonnage of British shipping than the commonly known 
“great port of Bordeaux.” In 1891, 1132 British vessels 
entered Rouen Harbour of 559,327 tons, as against 733 vessels 
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bank so as to fix the channel, and the two banks now 
terminate at Berville—see plan. Above La Roque the train- 
ing walls are carried above high water at neap tides; below 
this they are one-third the flow of’a neap tide above low- 
water mark. The channel is about 1650ft. wide at the lower 
end, and narrows about 5ft. in every 1000ft. on the way - 
The effect on the navigation to Rouen has been most marked, 
the bed of the river having been lowered 30ft. in some places, 


two tides. 

The navigation from Rouen to Paris has also been greatly 
improved of late years, a depth of 10ft. Sin. has been pro- 
vided since 1888, and out of 2,450,000 tons discharged from 
sea-going ships at Rouen in 1891, 1,115,000 tons were 
forwarded by water to Paris. Steam haulage, both by tugs 
and in cargo steamers, has displaced horse haulage to a great 
extent. Some of the barges carry up to 650 tons; the 
steamers from 130 to 280 tons. In addition to this, there is 
a barge traffic between Havre and Paris, for the accommoda- 
tion of which the fine canal from Havre to Tancarville has 
recently been provided. The trade is carried on in competition 
with the railway, which follows the valley of the Seine from 
Paris vid Rouen to Havre, but in spite of the difficulties of 
navigating in a strong tideway, we find that commerce clings 


| and the voyage to Rouen can be made in one or, at most, 


| to the water wherever there is a fairly good navigable way 


provided. 

That trade has been diverted from the waterways of 
England must be due to some reason; for this a remedy is 
required. Certainly, it is not because transit by rail is 
cheaper than in France, for railway rates in this country are 
higher. It is, in our opinion, due to the bad administration, 
to the fact that our waterways have been neglected, and 
although they were sufficient at the beginning of the century, 
they are far behind the requirements of this age. Already 
grave complaints are being made as to the increase leviable 
on many items under the revised schedule of railway rates. 
It therefore behoves all interested in the trade and transport 
of goods in this country to exert themselves to obtain such 
rates and tolls from canal companies, whose schedules are 
still under consideration by the Board of Trade, as will enable 
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The mouth of the Seine—Tancarville to Havre 


of 517,934 tons using Bordeaux, and whereas twenty years 
ago Rouen was used almost entirely by coasting vessels, it is 
now frequented by ships from the Far East, the Antipodes, 
and all parts of the world, 85 per cent. of the tonnage being 
ocean-going ships. The increase in the shipping and tonnage 
is very remarkable. 

In the three years 1869-1871 the total registered tonnage 


that entered and cleared amounted to 1,721,238 tons, or a | 


yearly average of 573,746 tons, while from 1889-1891 the 
tonnage was 6,019,628 tons, or a yearly average of 2,006,543 
tons, an increase of 250 per cent. Last year the tonnage 


traffic to be sent by water, where the railway charge is exces- 
sive for the service rendered. 

The harbour of Rouen has grown with the trade. The 
basin has been increased from 37 acres to 59 acres, the 
quayage from 2200 lineal yards to 5300 lineal yards, and the 


| depth alongside from 13ft. to 23ft. The quays are provided 


with hydraulic cranes and other appliances for dealing with 
cargoes rapidly. There is alsoa ‘“ hauling-up slip,” by which 
the vessel is drawn “ broadside on” clear of the water, for 
cleaning and repairs. This cost £35,000, and will accommo- 
date a vessel of 1800 tons. 
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Section of the mouth of the Seine 


reached 2,450,000 tons. This shows a more rapid rate of pro- 
gress than any other French port. Itis interesting to inquire 
into the cause of this rise, and to note the changes that 
have been made in the Seine, owing to which we now find 
vessels drawing as much as 22ft. Gin. navigating to Rouen, 
whereas twenty years ago a vessel of 16ft. draught only 
ventured on exceptionally high tides. 

From Rouen to La Mailleraye, a distance of thirty miles, 
the waters of the Seine were formerly confined to one 
channel, and the navigation was comparatively good; but 
below this, when the river widened from 820ft. to almost 
double that width, the channel shoaled, and was continually 
changing. The navigation was, therefore, difficult and 
dangerous, and four days was a usual time to spend in 
covering the distance between Rouen and the sea. The 
improvement has been effected by training a channel 
through the sandbanks:. Low walls of chalk rubble—sce 
sections—were thrown in on each side for a distance of 
twenty-seven miles from La Mailleraye downwards. The 
southern bank was prolonged seven miles below to La Roque. 
Ultimately it was found necessary to prolong the northern 


A separate basin for petroleum is provided at a distance 
from the town, where there are reservoirs for storing 20,000 
| tons of oil, and two factories for purifying it. Timber is also 
| provided for. Rouen, although so far inland, does a thriving 
| shipping trade, and is in a better position to profit by a dis- 

tributing business owing to its position; for instead of having 

the sea in front and land at the back only, like almost all 
| large ports, it is situated in the centre of a district inhabited 
| by a numerous and industrious population. Rouen is the 
| Manchester of France, and has already made the Seine into 
| @ waterway for ships, to the great advantage of Rouen and 
| the district. Rouen is moreover well served by railways. 
| The two great systems of the Northern and Western of France, 
| as well as the State line from Rouen to Orleans, have stations 
| in Rouen, while minor lines connect it with the smaller 
| towns in the district. The railways have access to the quays, 

and can receive cargo ex ship. 

Havre has regarded the rise in the prosperity of Rouen 
with jealousy, but the success of the works in the river has 
been irresistible. The cost of the training walls is stated to 
be about £600,000, whilst the area of land reclaimed from 





the mud banks is upwards of 20,000 acres, valued at £840,000. 

At certain parts, where the narrowed channel did not 
acquire sufficient depth through the increase of the scouring 
action of the tide and land water, dredgers have been set to 
work, and a channel of 450ft. in width provided, affording 
23ft. depth at high water of ordinary tides, and at only one 
place, near Azier, has any difficulty been experienced in 
dredging a channel. Here a hard conglomerate had to be 
removed. The channel is well lighted. Fifty lights are 
placed between Rouen and the estuary, and it is efficiently 
buoyed beyond the training walls. Arrangements are being 
made for lighting the buoys with gas, as it is important for 
vessels bound to Rouen to enter the estuary an hour before 
high water, whether dark or not, so as to insure reaching 
their destination in one tide. 

The opposition of Havre has prevented any permanent 
works from being carried out below Berville, while the 
Rouennais are striving to obtain a permanent channel of 
22ft. Gin. in depth at low water to the sea. The objection to 
the present state of the navigation is made clear by a 
reference to the map, which shows that in the three years 
from 1886 to 1889 the channel had moved from north to 
south nearly three miles, and the uncertainty of piloting 
large vessels along a channel liable to such variations needs 
no comment. Moreover, as will be seen, there are three 
channels from the estuary to the sea. 

It is proposed by the “forward party” to close two of the 
three channels by carrying a mole three and a-half miles long 
from Villerville to the Amfard Bank, and to connect the 
outer end with the southern training wall at Berville. By 
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Section of chalk rubble training banks. 


this means the scour of the Seine, both tidal and fresh water, 
would, it is argued, be induced to follow the line of the wall, 
and projected past Havre on its way to deep water, and thus 
secure a fixed channel for the Rouen trade, and benefit the 
port of Havre also. 

The question is a very important and difficult one. We 
are therefore not surprised at the authorities being reluctant 
to give consent to the carrying out of works, which by 
blocking two-thirds of the mouth would so greatly interfere 
with the tidal flow of the Seine. 

In addition to the formation of land at the back of the 
training walls, there has been a silting up of the bay beyond 
them, especially on the northern shore, and the volume of 
tidal water entering the Seine has already been lessened to a 
great extent. The silting caused by the construction of the 
training walls has been greatly in excess of what was antici- 
pated by their designer, Mons. Boniceau, who considered that 
the accumulation behind the embankments, and consequent 
silting up of the estuary, would be soslow in operation that it 


Section cf& North embankmert 
et Villequier 
HWS 









































Section of chalk rubble training banks. 


need not be taken into account. To check the silting on the 
north side, and afford a better access for the flood between 
the embankments, the north training wall has been removed 
and set back to form a bell-mouth, as shown, and there the 
matter rests for the present. Rouen and Havre have been 
left to do the best they can for themselves, without being 
permitted to make any violent change from the existing order 
of things. 

The works referred to above have been spread over a series 
of years, beginning with the Second Empire, when £600,000 
was spent in making the training walls. During the 
Republic an additional £1,300,000 has been raised, bringing 
the total up to £1,900,000. The money has been provided in 
the following manner, viz.:—By the Government, £959,333 ; 
by the Chamber of Commerce, £250,666 ; by the Department, 
£64,000; and by the Municipality, £32,000. Such a method 
is unknown to this country, where it would be left to private 
enterprise, with, in rare instances, assistance from a corporate 
body, to originate works of really national importance, and 
provide funds for carrying them out. 

To provide a return on the money advanced different dues 
are levied, and the proceeds pledged. The State receives in 
quay dues 50c. per registered ton, amounting to between 
£19,000 and £20,000 per annum—about 2 per cent. interest. 
The Chamber of Commerce 73c. per registered ton, say 
£22,000, or about 9 per cent. This is devoted to a special 
purpose, viz., the improvement of the port; while the 
Municipality levies a aeons See. the legality of which is a 
matter of dispute. From this £4000 a-year is derived, or 
124 per cent.—an unfair impost, especially seeing that the 
State, which benefits least, and in an indirect manner, 
receives only 2 per cent. interest, while the Department gets 
no direct return. 








Raitwar Exprorgs’ IxTrRcHaNGr Privitgce Ticket Move- 
MENT.—It is announced that a mass mocting of railway employés 
iu support of this movoment will be held at the Vestry Hall, St. 
Pancras, on Thursday, January 19th. Delegates from several 
railways will address the meeting, 
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THE GUN TRIALS OF THE TWIN - SCREW 
ARMOUR-CLAD RAM LIBERTAD. 


‘ A DESCRIPTION of this remarkable vessel, designed and 
built for the Argentine Navy by Messrs. Laird Bros., has 
already appeared in our columns. We now describe the 
armament and the trials which have just been concluded. 
In the Libertad the generally accepted principle of sup- 
pees the main armament by a secondary one has 
een fully carried out. The main armament consists of 
two 24cm. breech-loading Krupp guns, mounted in two 
barbettes, and the secondary one comprises four 4°7in. 
Armstrong breech-loading quick-fire guns, mounted in spon- 
sons amidships, two on each side; four three-pounder Maxim- 
Nordenfelts, mounted on the superstructure ; two lin. three- 
barrel Maxim Nordenfelts, also on the superstructure amid- 
ships, one on each side; and two machine guns in the top. 
On the armoured deck, just abaft the forward barbette, 
are two 18in. Whitehead torpedo ejectors. Taking these 
weapons in order, the two Krupp guns have the well-known 
sliding wedge breech mechanism. But the shields, carriages, 
and working arrangements are of the Elswick pattern, and 
manufactured by Sir W. G. Armstrong, Mitchell, and Co., 
and represent the latest and most approved system, the 
principal advantages being extreme facility in handling and 
working, great elevation, whereby the maximum range of 
the gun can be utilised, and very substantial protection to 
the guns crew. Each gun is mounted upon a carriage fixed 
to a revolving base plate, which also carries the shield. This 
base plate is supported by a ring of live rollers, which run 
in a circular path upon the top of, the annular structure 
inside the barbette. The gun, carriage, and shield are 
rotated by a hand gear situated within the barbette on the 
armoured deck. The recoil of the gun is taken up by the 
usual hydraulic buffers, but as the sides are horizontal the 
gun is returned to the firing position by means of two 
powerful helical springs, which are compressed during recoil. 
In order to lessen the frictional resistance of the gun, the 
trunnions are fitted with the very ingenious Elswick knife- 
edge arrangement; as there is but little, if any, prepon- 
derance, the gun can be elevated or depressed with the 
least possible exertion, notwithstanding that the weight to 
be moved is nearly 22 tons. 

The gun is enclosed by an elliptic shield or turret, com- 
posed of steel armour 6in. thick on the vertical portions 
and 4in. thick on the slopes. The gun port is through the 
sloping portion, and this allows of very great elevation being 
given with the minimum of port area. The trunnions for 
this purpose are just within the port. The adoption of 
horizontal slides not only renders a very small port possible 
for high angle fire, but also prevents a heavy blow being 
given to the ship’s structure. Within each shield, on the 
right-hand side of the gun, are the sighting and elevating 
mechanism, voice tubes, telegraphs, and pneumatic rammer ; 
the air cylinders for the latter being conveniently placed 
between the sides of the carriage. This pneumatic rammer 
is an alternative to hand ramming. On the left-hand side 
of the gun is the small hand-winch for raising the projectiles 
into the breech. In this conneetion the Elswick firm has 
introduced a novel and most convenient arrangement. In- 
stead of stowing the projectiles in fixed racks, there is a 
circular revolving rack just below the floor of the turret. 
In this rack thirty-two projectiles are arranged with their 
axes tangentially. By lifting a hinged dcor and turning the 
1ack, a projectile is brought immediately to the breech of 
the gun, to which it is lifted by the winch. 

In the centre of the barbette is the powder tube, closed 
by a flap. In this new mounting all the operations con- 
nected with the loading and working of the gun are performed 
entirely by manuallabour. The full gun’s crew consists of six 
men only, but one man can work the gun with ease, if not 
with rapidity. This vessel is the first that has been equipped 
with mountings for heavy guns allowing for high angle fire. 
This is a most valuable feature, and one that, under not 
improbable circumstances, might play a most important 
part in the bombardment of a naval port. 

Protected barbette mountings for high angle fire were 
brought forward by the Elswick Company in 1889, and 
during the spring of 1890 a mounting for a 9:2in. gun was 
exhaustively experimented with at Portsmouth, on board 
H.M.S. Hardy, with very satisfactory results, the gun having 
been fired with its maximum charge of 160 Ib. at an 
elevation of ro | deg., and with a reduced charge at 40 deg. 
In the Libertad each of the heavy guns trains through an 
arc of 260 deg., and has a vertical range of 45 deg., viz., 
5 deg. depression and 40 deg. elevation. Below are the 
principal data connected with them :— 


ee ee ee er rere tS 
Weight of oop oe ae eee ee ee 
Weight offullcharge .. .. .. .. .. .. .. 18710. 

Weight of projectile.. .. .. .. .. «. «.. «. ¥B52Tb. 

Muzzle velocity .. ts 48 ek oe oe, SO OP OR, 
PUM OROTRY wie ns ne. 0s do ss oe 0c DROS COCR EONS 
Perforation of wrought iron at muzzle .. .. .. 19°8in. 


Number of roundscarried .. . iw + CURR Ras 

As regards the guns composing the secondary armament, 
little need be said about them, as they are too well known 
to need a lengthy description. The 4:7in. or 12 cm. breech- 
loading quick-fire gun is, perhaps, the most favourite weapon 
in the navies of the world, and it, or a similar type, is found 
in nearly every warship of recent construction. The guns 
in the Libertad have the new Elswick electric and percus- 
sion firing arrangements. For convenient reference the 
following table will be useful :— 


| Pee ee eee ee 4‘Tin. or 12 cm. 
Length in calibres ‘5 41 

Weight ofguns.. .. .. .. 2°1 tons 

Weight of carriage aud shield . 8-4 tons 

Weight of charge .. .. .. 5°64 Ib. (cordite) 
Weight of projectile .. 45 Ib. 

Muzzle velocity... .. xe 4 2280ft. per sec. 
ON Cee eer | 
Perforation of wrought iron at muzzle .. .. .. 10°6din. 

Rounds per minute .. .. .. .. 10 


Bearing in mind the small displacement of the Libertad, 
it will be gathered that she is very heavily armed. To 
enable her to carry such an armament, and to use it effec- 
tively, called forth no little skill on the part of her designers. 
It is, perhaps, the first time that such a powerful armament 
has been placed in so small a vessel, accompanied as it is 
with such thorough protection. The problem, however, of 
providing the necessary structural strength without an excess 
of weight has been well worked out. We may add that the 
armour of the Libertad was the subject of very exhaustive 
firing experiments in 1890. 

The gun trials were recently carried out in Liverpool Bay 
by Captain Barilari and the officers and crew of the ship, 
in the presence of the officers of the Argentine Naval Com- 
mission, including Admiral Howard, Chief of the Commission ; 
Captain Loqui; Mr, Hughes, Engineer-in-Chief; Captain 





' 
Lira, of the sister ship Independencia; Captain Dufaurg ; 
Captain Penar ; Lieutenant Pozzo; and the principal officers | 
of the battleship Almirante Brown, and Captain Selstrom, of | 
the Nine de Julio. The builders were represented by Mr. 
Henry Laird and several of Messrs. Laird’s principal officers. 
The Elswick firm was represented by Captain Harvey, R.N., 
Commander Lloyd, R.N., and the well-known gunnery expert 
Mr. J. Vavaseur. Among others present were the Naval 
Attachés of the French, Italian, and United States Lega- 
tions, Professor Biles, of Glasgow University, Mr. G. N. 
Little, of Liverpool, &c. 

The weather was very suitable for the purpose, there being 
a moderate breeze, a slight swell, and a good light. The 
programme provided for firing the forward 24 cm. gun was as 
follows :-—Starboard beam, horizontal; 45 deg. before the 
beam, horizontal ; port beam, 15 deg. elevation. After 24 cm. 
gun, 40 deg. before starboard beam, horizontal; 45 deg. 
abaft starboard beam, horizontal ; port beam, 25 deg. eleva- 
tion. The 4:7in. or 12 cm. guns were fired right fore and 
aft, and on each beam horizontal, each beam at maximum 
angle of depression, each beam at 15 deg. elevation. 

The 47 mm. guns and the 25 mm. guns were fired at 
74 deg. elevation, horizontal, and at angles of maximum 
depression. Finally broadsides were to be fired simul- 
taneously and separately. Full service charges were used 
for all guns throughout the trials. For the 24 cm. guns 
this consisted of 86 kilos. of brown prismatic powder, and 
the projectiles—common shells—weighed 100 kilos. each. For 
the 12 cm. guns Chilworth smokeless powder was employed. 

The trials were well calculated to severely test the mount- 
ings and structure of the ship, yet after the trials a very close 
survey failed to reveal any sign of strain or weakness any- 
where. The only effect of the heavy discharges was to smash 
the glass of the windows of the charthouse, and when the 
after 24 cm. gun was fired at 40 deg. before the port beam, 
an iron door on the after part of the superstructure was 
nearly wrenched off and deposited on the deck. Beyond this 
there was absolutely no sign of any damage. This is the 
more remarkable considering that the axes of the heavy guns 
are only 5ft. above the deck. At the conclusion of the trials 
the Naval Commission expressed their satisfaction with the 
vessel. 

The Libertad has since sailed for South America. 








TRADE OF FRANCE IN 1892. 


THE industrial position of France during the past twelve 
months is very instructive if only from a purely economic 
point of view, for it shows in a striking manner the inevitable 
outcome of a prohibitive fiscal policy, even when applied to a 
country of such abundant internal resources as France. 
When the new double system of import tariffs was imposed at 
the beginning of February, it was looked upon in a somewhat 
different light by manufacturers, one section of whom regarded 
it as indispensable to save native industry from the growing 
competition of Belgium and Germany, while another section, 
though dubious as to the fate of a policy which had for its end 
the carrying on of the tariff war @ outrance, was yet partly 
convinced that in the then condition of trade, a change in the 
fiscal system could not very well make things worse, and 
might possibly bring about a certain improvement. Both 
were animated by the same thought, that the growing capacity 
of consumption at home would be quite sufficient to keep 
native industry going without seeking work in other markets, 
if only manufacturers could be well protected frcm foreign 
competition. This fascinating theory has gone the way of 
most theories, for France finds herself at the end of the year 
in a much worse position than at the beginning, though it 
must be confessed that on the whole the manufacturers of 
that country have not passed through a more unpleasant time 
than their competitors in Belgium and Germany. Still, the 
situation is bad enough, and plainly shows that the attempts to 
make France a self-contained country are an utter failure. But 
while the main principle of the French fiscal policy was to 
keep the home market for native manufacturers, it was also 
confidently expected that the ingenious method of imposing 
a preferential tariff would compel foreign countries to throw 
in their lot with France, and it was thought that these nations 
would eagerly snap up the bait of a minimum tariff, upon 
the conditions that they themselves should admit French 
products under their lowest scale of import duty. But no 
country—except one or two states in South America—could 
be found to give a change equivalent to twenty francs for a 
ney of ten sous, as even the minimum tariff is sufficiently 

igh to preclude the possibility of doing any considerable 
trade with France. Italy, Germany, Austria and other 
countries refused emphatically to consider the matter for a 
single moment ; negotiations with Spain came to an untimely 
end, and until lately there was the prospect of some 
satisfactory arrangement being come to with Switzerland. 
For a long time past attempts have been made to conclude a 
treaty with this latter country, but a difficulty arose at the 
very outset by Switzerland declining to entertain any proposal 
unless some concession were made upon the minimum tariff. 
This apparently rendered further negotiations hopeless, as no 
change can be made in the minimum tariff without a 
twelvemonth’s notice being given to the Chamber of 
Deputies, and if such a change were effected there 
would be an end of the principle upon which the tariff 
was based. Nevertheless negotiations were continued in 
the _9 that Switzerland would ultimately give way, 
but in face of the attitude of the Protectionist fanatics of 
France, the Swiss suddenly excluded French products by 
putting up the duties in the majority of cases by two-thirds, 
and by withdrawing all the other commercial advantages that 
France had hitherto enjoyed. The direct consequence of 
this fiscal war is that France has completely alienated the 
sympathy of the Swiss, and opened a very profitable market 
to Italian and German products. She has also campletely 
isolated herself from the rest of Europe, and by closing her 
barriers, has prevented any possibility of future trade expan- 
sion. Consequently the commercial experience of the past 
year has been one of continual dwindling of exports, while, 
curiously enough, the imports have largely increased, and 
manufacturers have found themselves in a state of complete 
dependence upon the home market. It is found, however, 
that native requirements—at all events for the present—are 
not sufficient to keep the workshops and manufactories in 
full operation, and during the greater part of the year makers 
have been looking forward to the contemplated expenditure 
of many millions in the carrying out of Government and 
municipal engineering undertakings. But money is a scarce 
commodity at the — moment, and there is no likelihood 
yet of either the Metropolitan Railway, the tubular tram- 





put in hand. Manufacturers have had therefore to rely 
entirely upon the heavy expenditure of Government in 
connection with its shipbypilding programme, and during 
the past few months very many valuable orders have 
been given out to firms in the Loire for ship and armour 
plates, ordnance material, and other work that will 
afford employment to the steelmaking concerns for a long 
time to come. Consequently the steel trade is at the moment 
the most flourishing of the metallurgical industries, and 
prices seem to afford a fairly satisfactory margin of profit. 
Steel makers in the Loire have likewise the greatest confi- 
dence in the excellence of their products, and think that as 
the result of the recent trials with English and French 
armour plates at St. Petersburg, they should come in for a 
great deal of the business that is likely to be given out by 
Russia. But if the steel trade is being maintained by 
Government purchase, the same cannot be said for the iron- 
making industry, which is in a condition that might well give 
rise to some misgiving. There has, for a long time past, been 
an almost complete absence of forward buying, and the small 
orders for prompt delivery are just sufficient to enable makers 
in the Nord to run their plants with something like regu- 
larity. In some of the other districts several works have been 
stopped, while operations at others are largely restricted. 
Consumers do not believe at al! in the probable upward turn 
of the market, and with a view to checking the growth of this 
sceptical spirit makers in the Nord have found themselves 
compelled to resume negotiations, so often broken off in the 
past, with manufacturers in the Est for the maintenance 
of prices upon a common basis. It has been agreed that 
the orders given out shall be apportioned among 
makers in the Nord and in the Est, and that they shall fix 
upon a basis quotation of £5 10s. per ton for No. 2 iron, 
below which they cannot go without rendering themselves 
liable to a fine of 15f.a ton. But even this action is power- 
less to move consumers, and the condition of the iron trade, 
notwithstanding the deceptive air of strength that has been 
given to it by the action of makers, is in a much worse posi- 
tion than it was at the beginning of the year. It is likely, 
moreover, to exercise a prejudicial effect upon the native in- 
dustry in the future, as makers in Belgium seize every oppor- 
tunity of sending girders and bar iron into France, and if 
prices are maintained at too high a level this competition 
will, of course, be much facilitated. Makers, however, are 
not without a certain confidence in the future, and a great 
deal of money is being spent upon works’ extensions in order 
that manufacturers may be able to cope with diminished 
profits by larger producticn. Notwithstanding the weakness 
of the iron trade, the cutput of pigs during the past year has 
been enormous, but this is easily explicable on the ground 
that the bulk of the production goes into Germany at prices 
very much below those accepted forhome consumption. The 
Longwy blast furnace proprietors have at present enough 
foreign orders in hand to insure the delivery of their whole 
production for another year ormore. In fact, all descriptions 
of raw materials are being exported in increasing quan- 
tities, while the imports have very largely contracted, 
a state of things that reflects in a very striking 
manner the general condition of industry. The engincer- 
ing trades have, until the past month or two, been in a 
fairly satisfactory position, but here again the activity is due 
almost entirely to home buying, the bulk of the contracts 
being for railway material, torpedo beats, end constructive 
ironwork. Some firms, like Fives-Lille, have in hand not a 
few valuable contracts upon foreign account, but these were 
booked a long while ago, and it does not seem as if many big 
orders have since that time been received from abroad. 
Nevertheless, a good deal of enterprise is being shown by the 
French engineering firms, and the fact that the Fives-Lille Com- 
pany has in hand the construction of an important bridge 
across the Danube, several railways in Argentina and 
Venezuela, besides orders for sugar-making installations, 
would seem to show that nothing is being left undone by 
personal exertion to counteract the evil influences of the new 
tariff. As the cost of production has been greatly increased, 
so much so, that several orders have been admittedly lost to 
French engineers through their inability to quote lower 
estimates, they will have in future to display additional enter- 
prise if the engineering industry is to maintain its prosperity. 

The following statistics of the foreign trade in iron and steel 
during the first eleven months of the past year, as compared 
with the corresponding period in 1891, may be interesting. 
The imports were:— Finished iron, 38,055 tons, as against 
34,419; finished steel, 6265 tons, as compared with 7084 tons; 
pig iron, 134,043 tons, as against 136,966 tons. The exports 
totalled: Finished iron, 27,413 tons, as compared with 44,409 
tons ; steel, 5870 tons as against 16,778 tons ; pig iron, 105,324 
tons, as against 84,548 tons. 








THE JuNIoR ENGINEERING SoctETY.—At last month’s meeting 
of this Society, a paper was read by Mr. Harry Fraser on *‘ Water- 
tube Steam Boilers.” The essential considerations in boiler design 
were first treated, the various methods of obtaining efficient 
circulation bein described, including the forced, spasmodic, and 
natural. In order to secure a fairly constant pressure it was 
necessary that there should be a sufficient quantity of water per 
square foot of heating surface. In ordinary boilers this quantity 
varied from about o8 Ib. in the Cornish type to about 18 lb. in the 
locomotive. So much trouble had arisen from the fluctuations of 
pressure in water-tube boilers that their adoption had been much 
retarded. To overcome the objection, the diameter of the water 
and steam receivers had heen largely increased. It was necessary 
that ample means be provided for downward circulation. Straight 
tubes should be used in preference to bent, and they should 
be arranged in such a — that any one tube could be replaced 
without interference with the others. A water space should 
receive the first vertical heat from the fire, and should have 
an adequate supply of the coldest water of the boiler and 
an efficient means of escape for the steam direct to the 
reeeiver, The gow result of fitting a water-cased furnace was 
shown graphically by a diagram prepared from figures obtained 
from trials. The features in the design of water-tube boilers were 
then discussed, and comprised the water crown, top water drum or 
separator, water endways or headers, and tubes. The usual angle 
of inclination of the latter was 20 deg. with the horizontal. The 
rate of evaporation and ratio of disengaging surface to heating 
surface were next considered, and tables given showing the 
relative values for different types of boilers. The methods of 
fixing tube ends adopted by De Naeyer, Yarrow, Du Temple, 
Lenne and Debarbe, Montorpet, and Fraser were described and 
illustrated. Of water-tube boilers for land use, particulars and 
results were given of the Babcock and Wilcox, De Naeyer, Mills, 
and the author's. Of those for torpedo boats, the Du Temple, 
Thornycroft and Yarrow were described. Two water-tube boilers 
adapted for marine use had been designed by the writer for the 
s.s. Grappler, on which there was at present a boiler of the 
ordinary marine kind, so that comparisons of their —_< 
would be readily drawn, and would donbtless prove of considerable 
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THE KIRKWOOD PATENT SHAKING AND 
DUMPING GRATE. 


THE question of improved furnaces and furnace appliances 
for steam boilers is of growing importance at this time, when 
users are demanding some means of effecting economy in 
fuel consumption. Such economy may be largely effected by 
more complete combustion, without reducing the steaming 
capacity of the boiler plant, and we illustrate this week the 
Kirkwood grate, which is in extensive use in the United 
States and Canada, and which is likelygsoon to be introduced 
here. The following particulars of this grate have been sent 
us by our American corres- 
pondent. 

The Kirkwood shaking 
grate has been in successful 
operation in the United 
States for several years, 
and is now in extensive 
use with various types of 
boilers, including the ordi- 
nary furnaces—cither rect- 
angular or circular—of ex- 
ternally fired boilers, and 
the corrugated flue furnaces 
of marine boilers. It is 
also adapted for all kinds of 
fuel, slight modifications 
being introduced according 
to the fuel to be used, and 
in addition to the ordinary 
grades of steam coal, the 
grate isin successful opera- 
tion with buckwheat coal, 
pea coal, slack, culm, and 
screenings. The grate has 
been applied to flue, loco- 
motive, marine, tubular, vertical, and water-tube boilers; | 
also to several patented forms of boilers of various sizes, and | 
to boilers having circular furnaces, with or without a central | 
water chamber. 2 WOKE Been - 

It is used for producing steam, gas, heat, &c. and has been 
put to a severe test in a garbage crematory with entirely 
satisfactory results. A considerable saving in fuel consump- 
tion has been effected where this grate has been put in to 
replace other forms of 
grates, and in several cases 
it has enabled a cheaper 
grade of fuel to be used 
without reducing the steam- 
ing efficiency of the boilers, 
while the grate will evapo- 
rate more water than an 
ordinary grate with a given 
amount of coal. 

The arrangement of the 
Kirkwood grate for use 
with ordinary grades of fuel 
is substantially as shown 
in Fig. 1, which represents 
a grate with two side 
sections, having the two 
side frames and middle 
frames. One section can 
therefore be cleaned whil« 
a hot fire is maintained 
upon the other. The bars, 
however, are not so wide 
on top orso heavy as appears 
from the cut, but are deep 
and thin. The right-hand 
section is shown in posi- 
tion for the fire, and the 
left-hand section shows the position for dumping the 
fire or refuse into the ash-pit. The grate is also made 
to dump fore-and aft when so desired, the two sections being 
then placed transversely instead of longitudinally in the 
furnace. The grate consists of rows of interlocking finger-bars, 
and the pieces in Fig. 1 show the form of these bars and 
the way in which they are fitted upon the bevel steel crossbar— 
X X—which are carried in 
trunnions. The trunnions 
revolve in circular bearings 
in the side frames, and the 
bars can only be lifted out 
of these bearings when the 
grate is in its normal level 
position, and cannot be 
forced out by clinkers 
getting between the finger 
bars when being shaken. 
The side frames rest upon 
bearing bars at each end 
of the furnace. One bar 
of each row of finger 
Wars has a shaker arm to 
which is attached the 
shaking bar operated by a 
bell crank and lever at the 
boiler front. The bell 
crank is held in its normal 
position by a dog or latch. 
The lever may be placed 
horizontally or vertically, 
and arranged to suit the 
construction of the boiler 
front and surroundings. 
There is no warping of the 
side frames or bars. 

The finger bars are of 
hard, close-grained grey 
cast iron, and are placed 
outside of the steel cross 
bars without any keying 
or bolting. The cross bars 
are slightly taper, with the 
thinner edge on top, thus facilitating erection and renewals. 
Broken bars can be easily replaced by the fireman, each bar 
weighing but a few pounds. The long and thin interlocking 
fingers are of great advantage in breaking up the clinkers and 
keeping the fire clear. Clinkers will not stick to the fingers, 
and there are no high ridges to burn off. The openings are 
from gin. to lin. in width, according to the grade of fuel used, 
and giving 50 to 75 per cent. of air space well distributed over 
the surface of the grate. This distribution of the air space | 
keeps the bars cool, and greatly facilitates the combustion of | 
the coal and its gases, while the width of the openings, being ! 
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made to suit the degree of fineness of the fuel, there is no 
waste by the coal falling through into theash-pit. The finger 
bars can be pressed up into the fire 34in. without increasing 
the opening, and this distance is suifictent with some grades 
of fuel. 

When the grate is shaken the interlocking fingers press up 
into the bed of the fire, stirring it thoroughly and breaking 
up any clinkers. By giving the lever its full throw the bars 
are turned to a vertical position, or the refuse into the 
ash-pit. The shaking, cleaning, and dumping are effected 
without opening the doors, so that there is no escape of 
smoke, dust, or gas into the boiler-room, and for this reason 





Fig. 1.—GRATE WITH TWO SIDE SECTIONS. 


the grate is specially desirable for churches, schools, and 
public and private dwellings. Another advantage of opera- 
ting with closed doors is that there is no sudden influx of cold 
air to chill the boiler plates and lower the steam pressure. 
With the ordinary method the furnace door is thrown wide 
open while the fireman uses his slice-bar and hoe, thus admit- 
ting a current of cold air, which strikes the hot boiler plates 
with injurious effect and lowers the steam pressure, while the 


Fig. 2.—CIRCULAR GRATE 


dust and dirt escape into the boiler-room. The grate is of 
special advantage where high pressures are carried, or where 
forced draught is used. 

Fig. 2 shows the Kirkwood grate as adapted to circular 
furnaces, and it is also made for such furnaces having a 
central water chamber. In the dump grate designed for,use 


| with buckwheat, culm, slack, or screenings of anthracite coal, 
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Fig. 3.—GRATE FOR SLACK. 


the finger bars do not interlock, but the bars of each section 
are end to end, as shown in Fig. 3. Todisturb the bed of a fire 
of such fuel increases the difficulty of maintaining a steady 
steam pressure, or even to maintain it at all, yet these grades 
of fuel require frequent cleaning or they are not available as 
steam producers. It is more easy to raise steam with such 
fuel, but it is difficult to keep it up when cleaning fires, the 
only way of cleaning being to let the fire burn iow and clean 
through the open door, thus letting the steam go down. 
With the Kirkwood dump grate, all the good fire and 
fuel is pushed to one of the sections, and the ashes and 


eee on another section dumped instantly into the 
ashpit. 

The grate is the invention of Mr. Kirkwood, of West 
Twenty-eighth-street, New York. It will be seen that our 
correspondent speaks very highly of it, and no doubt it is 
doing good service, but we fancy that there are grates of 
English invention and English make which are, at least, as 
efficient. 





DAVEY'S TRIPLE-EXPANSION PUMPING 
ENGINE. 

WE illustrate on page 31 a triple-expansion pumping engine 
made by Messrs. Hathorn, Davey, and Co., for a waterworks 
in Brazil. The engine is of a new design, having several 
novel features. It is constructed under Mr. Davey’s patented 
compensating device, by means of which high-pressure steam 
and a high degree of expansion is secured, without any rota- 
tive motion. It also has the new form of Davey’s differential 
gear and cushioning valves, illustrated in the sections 
below. It will be seen from page 31, that there are two high 
and two low-pressure pistons connected together by trunks, 
and that there are two pump plungers directly connected to 
the piston rods; the one making the up-stroke whilst the 
other makes the down-stroke. The two plungers are con- 
nected by means of connecting-rods taking hold of pins in a 
rocking-frame under the pumps, the rocking-frame consti- 
tuting the compensating device. This device has been largely 
applied to waterworks engines. It is a simple contrivance 
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consisting of a bent lever for causing the pump resistance to 
decrease from the beginning to the end of the stroke, so that 
a high degree of expansion may be employed in the steam 
cylinder without the use of a flywheel and crank shaft. 

The valve gear consists of main slide valves, moved by a 
subsidiary cylinder, controlled by a cataract. On the backs 
of the main slide valves are expansion valves, connected to 
the engine by levers, so as to receive the motion of the main 
piston on a reduced scale. The combination effects, in a 
more perfect way, the self-control of the engine, secured by 
Davey’s original differential lever. When admitting steam 
to the engine the main slide valve moves under the expansion 
valve in the same direction. Should the engine lose its load, 
the expansion valve closes immediately the main valve 
begins to admit steam to the cylinder. 

The high-pressure cylinders are provided with cushionin 
valves, by means of which the length of stroke is determine 
and kept as nearly constant as possible. With a constant 
load there is practically no variation. The steam is first 
admitted to the engine under the small piston. It is then 
expanded into the annular space around the trunk, and from 
there it is finally expanded on the top of the large piston, 
and then escapes to the condenser. 

The engine has 77}in. and 30in. cylinders by 8ft. stroke, 
and 17in. plunger pumps. It will indicate 70-horse power 
with 90 lb. steam pressure. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: W. J. 
Harding, to the Victory, to date January 6th. Staff engineers : 
Henry Jolliffe and Charles H. Pellew, to the Victory, to date 
January 6th, Chief engineers: Joseph W. Allen, to the Retribu- 
tion, to date January 6th ; Alfred J. Nye, to the Victory, for the 
Fox, to date January 22nd. Engineers: William Snell, to the 
Halcyon, John T. H. Ward, to the Victory, and James Barber (B), 





to the Hero, to date January 6th. 
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TRIPLE EFFET VACUUM EVAPORATOR 
. McONIE HARVEY, AND CO, GLASGOW, ENGINEERS 
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TRIPLE-EFFET EVAPORATOR. 


We illustrate above a triple-effet evaporator, patented 
recently by Mr. Harvey, a member of the well-known firm of 
McOnie, Harvey, and Co., of Scotland-street Works, Glasgow. 


engraving, the vacuum pump seen on the left being of extra 
large size. For those of our readers who are not versed in 
sugar machinery it will be enough to say that the syrup is 
boiled in vacuo, and therefore at a temperature so low that 
all chance of charring or discolouring the syrup is avoided. 
The steam produced in the first ‘calandria ” or vacuum pan 
is used to heat the second calandria, and that produced in 
the second heats the third. The whole subject has been so 
exhaustively treated in our columns by Mr. J. G. Hudson, 
M. Inst. C.E., in our sixty-ninth volume, that we need say 
nothing more about it here. 

The advantages claimed for Harvey’s patent evaporating 
apparatus are complete and rapid circulation of the juice, 
combined with proper distribution of the steam in the most 
effective manner for the heating of the juice, which is 
arrived at by the proper proportion of the various vapour 
pipes connecting the vessels, also in the form and position of 
the vapour inlets to the calandrias. The condensed water 
outlets from the calandrias are made very large, and are 
connected to patent water and vapour receivers. There is a 
special arrangement of pipes and cocks connected to the 
main condenser, by means of which gases of any density 
lodging in any part of the calandrias are immediately drawn 
off, the accumulation of such gases being one of the sources 
of interruption to the free distribution and circulation of the 
vapour or steam in the calandrias. The usual back pressure, 
or exhaust steam, of 31b. to 51b. per square inch, is ample to 
work the apparatus, which is automatic in its action, and 
owing to its extreme simplicity and moderate price has given, 
we understand, great satisfaction to sugar planters in various 
parts of the East and West Indies, reducing the cost of 
labour and effecting a very great saving in fucl, so that in 
some cases no coal is required. 








THE NORTH POLE AT PARIS. 


Unver this somewhat fanciful title, a writer in a recent 
number of Annales Industrielles describes the establishment 
of a permanent skating rink of artificial ice. Many of our 
readers may probably remember the temporary existence of 
a similar institution some years ago in London, a description 
of which, and of the whole process of manufacturing the ice, 
appeared in our columns at the time. There is, there- 
fore, no novelty in the idea, and at Paris itself an attempt 
was made in the same direction three years ago, which proved 
a complete failure. The area selected was large, over twenty 
thousand square feet in surface, of which only the edges or 
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borders became congealed, leaving the centra] portion in a 
liquid condition. The process adopted at ‘‘ The 


orth Pole”’ | 




























































Rue de Clichy, consists in a particular treatment of ammonia, 
is the fundamental agent in many methods of 
artificial congelation. ° 

In the generating-room, as it is termed, there are fixed two 


| Corliss steam engines of 50-horse power each, which work a 
The general arrangement is very clearly shown in our | 


couple of double-action freezing machines. These latter act 
the part of compressing machines, and their duty is to 


| convert ammonia in the form of gas into liquid ammonia. 


To accomplish this conversion, these compressors force 
the gas through suitable pipes into a pair of liquefying con- 
densers, where a current of water, taken from the supply to 
the city, cools it down until it liquefies. In this condition it 
is led into two refrigerators, where it expands, with the evolu- 
tion of a large amount of cold—to use the popular term— 
and ultimately returns to a gaseous state. The same gas is 
again drawn in by the compressing machines, forced anew 
into the condensers, and the process proceeds in ceaseless 
repetition. 

It only remains now to describe the practical application, 
or the results of the method employed. In the refrigerators, 
into which the liquid ammonia was conducted, are placed 
coils of pipes, in the interior of which circulates an uncon- 
gealable solution of chloride of calcium. This solution 
becomes cooled down by the lowering of the temperature, 
produced by the expansion of the liquid ammonia already 
referred to, and is pumped into the distributing pipe, from 
which it passes into the general circulating system. The 
skating area is 130ft. by 60ft., and is built with a metallic 
foundation completely water-tight. 
of concrete composed of cement and cork which forms a bed 
for the circulating pipes, the total length of which is a little 
over three miles, and in which is carried the solution of 
chloride of calcium. 

The water having been once frozen over the pipes, in 
order to maintain it in that condition, a temperature a few 
degrees below freezing point is sufficiently low, but if it is 
required to re-congeal the whole liquid mass, the temperature 
must be lowered to 15 deg. or 20 deg. below the same datum. 
It may be mentioned that the skating salon is commodiously 
and handsomely fitted up and furnished for both the skaters 


and for those who prefer to witness the amusement without | wh) L i 
| Ship Canal and the Mersey. ‘They are situated in the outer 


actively partaking in it. 








THE MANCHESTER SHIP CANAL. 


Since Mr. John Jackson entered upon his contracts under | 
the company very rapid progress has been made, especially | 
with the work of excavation above Runcorn, where material | 


has been moved at the rate of 200,000 cubic yards a month. 
From Runcorn to above Latchford Locks the cutting is now 
virtually complete, except where crossed by the lines of the 
London and North-Western Railway Company, and the 
Great Western Railway Company. Portions of these 


cuttings are amongst the deepest on the canal, extend- | Com 1 
' thing in the Manchester Ship Canal Act, 1885, the Ship Canal 


ing to a depth of 60ft. The lower portions are in hard 


Above this is laid a layer | 


| constructed with great care and circumspection. 


material, bastard sandstone, and marl, and have slopes of 
1 to 1, but in the upper portions, where the material is of a 
less stable character, they are finished with slopes of 2to 1. In 
peat the sides are cut in benches lft. vertical te 3ft. horizontal. 

Arrangements are being made for wharves opposite existing 
alkali and alum works on the banks of the canal. The swing 
bridge over the canal at Runcorn, the first low-level bridge 
above Eastham, has been built and tested, and so has the one 
near Moore. These‘have aclear span of 120ft., and will be 
worked by hydraulic machinery. The erection of an import- 
ant highway bridge, south of Warrington, is in a forward state, 
and good progress has been made with the high-level road 
bridges at Latchford and Warburton. 

Delays continue at the railway crossings, and although the 
Deviation Railways Nos. 4 and 5, carrying the Liverpool, 
Stockport and London, and the Liverpool and Manchester 
Railways of the Cheshire Lines Committee, were inspected 
some weeks ago, and passed by General Hutchinson on behalf 
of the Board of Trade, still up to the present time the goods 
traffic has not been run over them. The North-Western and 
Great Western deviations have not yet been inspected, 
although to all appearance admirably constructed and 
equipped with signals and junctions complete. It is provided 
by the Act of Parliament that goods traftic is to be conducted 
over the railway deviations for six months before the 
passenger traffic can be diverted, and apparently the railway 
company thus hold the key to the position, and unless 
arrangements are quickly made to terminate the present 
state of inaction, the opening of the canal to Manchester 
will be postponed, owing to the non-completion of these 
particular portions of the waterway. To cope with the 
dredging at the upper end, a dredger and six steel barges are 
being rivetted up in the Salford Docks, and in the course of 
a month or two the Mode Wheel sluices will be lowered, and 
the water ponded up to allow of their proceeding to the 


| ponds below. 


The dam separating the dock from the main line of the 
canal is being rapidly removed. The lock opposite Runcorn 
is practically finished, and good progress is being made with 
the Bridgwater Lock and the lock at Weston Point, all of 
which are necessary to afford communication between the 


embankment, in the estuary of the Mersey, and have to be 
Meanwhile 
it is satisfactory to notice that the traffic at Saltport continues 
to increase. A line of steamers to Glasgow, in addition to 
the lines already plying to other ports, will shortly be started. 
Last week five timber ships were discharged in this harbour. 

The London and North-Western Railway Company have 


| inserted a clause in its omnibus Bill for next Session with 


reference to the compensation money which will become 
payable by the Manchester Ship Canal Company in respect of 
injury to certain railways owned by it, and certain other rail- 
ways jointly owned by it and the Great Western Railway 
y- The clause provides that, “‘ Notwithstanding any- 














28 


THE ENGINEER. 





JAN. 13, 1893. 








Company shall not, except with the previous consent of the 


company, and of the Great Western Company as joint owners 
of the Birkenhead Railway, take, enter upon, use, or interfere 
with any portion of the railways of the company, or of the 
joint railway, until they shall have paid all payments, 
damages, and compensation moneys to which they and the 
Great Western Company are entitled under the provisions of 
the Manchester Ship Canal Act, 1885, or until they shall have 
deposited in the Bank of England, by way of security for such 
payments, a sum to be ascertained in accordance with section 
85 of the Lands Clauses Consolidation Act, 1845.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MR. MAXIM’S EXPERIMENTS. 

Sir,—I notice in your issue of the 6th inst. some reference to 
my experiments with steam boilers, in which the writer does not 
consider 300-H.P. from 800 square feet of heating surface to be a 
“‘very huge performance.” In my letter to the Times it was not 
claimed by me that this was a ‘“‘ huge performance.” You will see 
that in one of my experiments I succeeded in evaporating 264 Ib. 
of water per square foot of heating surface per hour. If this steam 
should be used in a triple-expansion Willans engine, we should 
obtain 2-H.P. for every square foot of heating surface; but these 
experiments were not tried with a practical boiler, and a t 
deal of heat was lost. In making my boilers and engines, my object 
has been to obtain a large amount of power with very little weight, 
and I found that when I used 800 square feet of heating surface 
for 300-H.P. I did not require so many pounds of casing about my 
generator as I should have done had the heating surface been 
less and the fire hotter. Moreover, the weight of the fuel is also 
a factor to me, and I found by using a large amount of heating 
surface that the saving of fuel in a two hours’ run was more than 
sufficient to make up for the additional weight of the generator, be- 
cause less heat passed over with the products of combustion. 

While 300-horse power from 800 square feet of heating surface 
may not be considered a ‘‘ huge performance,” I think we shall 
have to admit that a steam generator—including its casing, smoke- 
stack, and all appliances—which weighs less than 1000 lb., for 300- 
horse power, is a fairly ‘“‘ huge performance.” I would say that the 
weight of the two engines employed was 3001b. each ; therefore, 
the generator and the engine weighed together rather less than 
1600 Ib, and developed 300-horse power. This, however, does not 
include the gas generator and the feed pump. 

In the same article I notice the following also relating to my 
article in the 7imes: ‘‘He maintains that if the feed-water was 
sent in at a pressure of 50]b. greater than that in the boiler, it 
would cause sufficient circulation to keep the tubes in “ solid 
water” at the tube plate end, and so prevent leakage ; but he 
gives no details,” &c. What I attempted to show in my letter to 
the 7/mes was that the escaping force of the feed-water into the 
boiler, providing that its pressure was 501]b..greater than the 
boiler pressure, could be made to do sufficient work on the 
surrounding water to insure a rapid circulation of ‘solid water.” 
But something besides the simple introduction of the water under 
pressure would be necessary. The water would have to be intro- 
duced in such a manner that it would act upon the water already 
in the boiler, drawing it from the coolest part and discharging it 
into the hottest part, in such a manner as to insure a rapid circula- 
tion between the tubes near the fire-box. The apparatus would, 
of course, have to be made on the plan of a huge injector, and it 
could be placed in some cases inside of the boiler, providing there 
was room, or if there was not room, it could be placed outside of 
the boiler, where it would operate still better. 

There is no question but what sufficient energy could be obtained 
from the incoming water to produce all the circulation that would 
be necessary, providing that it operated on the descending column, 
in which gravitation would be added to the inductive force of the 
escaping water. 

Baldwyn’s Park, Bexley, Kent, 

January 9th. 
THE UMBRIA ACCIDENT. 

Srr,—The accident which recently befel the s.s. Umbria through 
the cracking of her propeller shaft, and the heroic efforts on the 
part of her engineers, points to the conclusion that our magnificent 
Atlantic liners are not sufficiently equipped with appliances which 
in case of need should prove a great boon to steam navigation. It 
is impossible to carry a well-equipped engineer's shop on board such a 
vessel ; moreover, ordinary machine tools cannot be readily moved 
about and applied in confined spaces. However, since every large 
steamer is now supplied with electric light machinery, it would be 
easy to carry the current to a most out-of-the-way corner of the 
ship and utilise it for actuating tools run by electric motors. A 
were electric drill, for instance, could readily have been used for 

oring the holes in the shaft of the s.s, Umbria, and the task could 
have been accomplished in one-fifth of the time with very little 
exertion on the part of the engineers. . 

Such a drill could be used in contined spaces where there is 
scarcely room for a man to stand in. Many of these appliances of 
various power and dimensions are in use in engineers’ shops, and 
they prove an immense saving. Instead of bringing a boiler, 
cylinder, shaft, or any other heavy piece of machinery, into the 
vicinity of a fixed machine, our portable drills are carried to the 
spot of application, and no other connection but a pair of wires is 
necessary to convey the motive power from the generator to the 
motor. These machines are efficient and cheap, and they ought to 
form part of every steamer’s tool stores. We have supplied a 
number of them to various engineering works, and feel convinced 
that-marine engineers and shipowners will consider them an absolute 
necessity as soon as their attention is called to the fact that such 
useful labour-saving appliances are available. 

There are numerous mechanical operations being continually 
performed on board steamships which involve the most laborious 
hand labour, whereas we have the means within the smallest 
compass of doing the work of one dozen men, with accelerated 
speed, through the medium of electricity at a nominal cost. 

THE ELECTRICAL CoMPANY, LIMITED. 

122 and 124, Charing Cross-road, London, 

January 6th. 


THE INVENTOR OF GUTTA-PERCHA-COVERED WIRE. 

Sir,—From your notice of the lately deceased Dr. E. Von 
Siemens, it would appear that he was the inventor of gutta- 
percha-covered wire, but such is not the case. The inventor is my 
old friend Mr. F. H. Danchell, a Danish engineer, well known to 
many in this country, where he resided and practised for about 
fifty years, and who now writes me from Copenhagen as follows:— 

** 1 do not remember the exact date, but t think it was between 
1840 and 1845 that I heard a paper read at the Society of Arts 
upon gutta-percha, where some of it was shown as a curiosity ; on 
application I obtained some of it for experiment; the peculiar 
properties of it gave me the idea that it might be used with 
advantage for covering wire for electric telegraphs. I succeeded 
in doing this, and showed a specimen of it to an agent of a noted 
American firm, who at that time happened to be in London to 
take orders for electric communications. He thought very highly 
of it, and advised me to go to Berlin and apply for a patent, as 
the Prussians were making great advances in adopting the electric 
telegraph communication ; in England I could take no steps, as a 
Quaker firm had obtained a patent for the application of gutta- 
percha generally. I took his advice and applied in Berlin for a 
patent, and was told by the Royal Commissioners that they could 
not grant a patent without seeing how it was done; for this 
purpose I had to get a machine made to show how the wire was 
to be covered with gutta-percha. The English Consul, Mr. Eliot, 
introduced me to an engineering firm for this purpose; their 
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name was, if I do not mistake, Siegel. When the machine was 
made I apprised the Royal Commissioners that I was prepared 
to show them the process, and they appointed a day to attend. 
With the two Commissioners came Ernest Werner Siemens, then a 
young officer in the Prussian service, who seemed to be a special 
friend of theirs. They satisfied themselves about the process, 
and promised that I should hear fromthem. After waiting a fort- 
night and not receiving any communication, I called upon the 
principal Commissioner, when I was was informed by him that the 
matter was too important to give any one the monopoly of it, but 
that shortly tenders would be applied for, for a line between 
Berlin and Frankfurt, in which case I would have the best chance 
to recoup myself for any expenses. ; 
‘T sent in my tender, but was astonished to find that a connection 
of Siemens had got the order. On inquiry I found his tender was 
very slightly below mine. I leave it you and others to judge the 
fairness of these proceedings, but, at any rate, Mr, Siemens or his 
friends have no right to call the invention his. As a matter of 
fact, I cannot find any English patent application in the name of 
Siemens till 1852, but in that year E. W. Siemens had a patent for 
electric telegraphy, and in the specification is described and 
claimed a specific construction of machine for covering wire with 
gutta-percha, and he states wherein the difference lies between 
that machine and other machines for accomplishing the same pur- 
pose. _I believe gutta-percha-covered telegraph wire was first used 
in 1847 on the aforesaid Berlin-Frankfurt line, and next in 1848 
for submarine purposes in the harbour of Kiel and adjoining 
waters, during the Dano-German war, and that by the then 
Lieutenant E. Werner Siemens for the Prussian Government, who 
thus secretly supported the revolt against Denmark.” P. J. 
January 2nd. 





TRACTIVE FORCE OF LOCOMOTIVES. 

Sir,—In answer to your correspondent ‘‘J.,” in your issue of 
the 23rd inst., the formula he quotes is merely an abbreviation of 
the larger and more complete one, thus, 

*~ * 

2D2 x -784xPx2S _ D?xPxS 

. i . SS = a 
W 3°1416 7 $ Ww 


D = diameter of cylinder. 

P = mean pressure. 

S$ = length of stroke. 

W= diameter of wheels. 
This being so, I really see no difficulty in dealing with the com- 
pound engine, simply using the same terms and substituting the 
area of the low-pressure cylinder for the combined area of the two 
ordinary ones. 


D? x “7854 x Px 28 _ D2 x PxS 
W 31416 j 2W 
2 





Of course, in a compound engine, although the power may be 
given out in certain proportions from each cylinder, it is still quite 
in order to arrive at the mean pressure as if the expansion all took 
place in the low-pressure cylinder, the rate of expansion being 
calculated as under :— : ' 
Rate of expansion = A,8. AS 
a s «a8 

A = area of large cylinder. 

a = area of small cylinder. 

8 = stroke of large piston. 

s = travel of piston in small cylinder before steam is cut off. 
Norr.—The figures marked with a star are cut out in the working. 
Guisborough, December 31st, 1892. Wo. SoutHoRN. 





Str,—The formula required by your correspondent ‘‘ J.” is as 
follows :— 
dxsxP 
: 2D 
T = tractive power of compound locomotive ; 
d = diameter of low-pressure cylinder ; 
s = stroke ; 
D = diameter of driving wheels ; 
P = mean pressure in low-pressure cylinder + mean pressure 
in high-pressure cylinder + ratio of cylinders. 
This formula may also be used if— 
d = diameter of high-pressure cylinder ; 
P = mean pressure in high-pressure cylinder + mean pres- 
sure in low-pressure cylinder x ra&éio of cylinders. 
Bolton, January 4th. JAMES DUNLOP. 


= T, where 


THE MYSTERY OF STEAM. 

S1r,—I found in the article on ‘‘Steam” in the Excyclopedia 
Britannica, to which you referred me, not only an exceedingly 
lucid and comprehensive review of the accepted theory of steam, 
but also to my great satisfaction the experimental data necessary 
to enable me to demonstrate that the specific heat of steam is equal 
to the specific heat of water or to unity. By specific heat of steam 
I mean the ratio of the number of thermal units required to raise 
the temperature of one pound of steam one degree to the number 
required to raise the temperature of one pound of water one 
degree. : 

In the article on “Steam” in the Encyclopedia Britannica the 
following relation is stated to exist between the pressure and volume 
of steam— 

Pr"=constant . .. 

in which ~ is a constant to be determined by experiment. The 
values of this constant corresponding to different degrees o: dry- 
ness of the steam have been experimentally determined by Zeuner, 
and are given in the following table:—g, represents the ratio of 
the dryness of the different samples of steam operated on to that 
of perfectly dry steam for which g, = 1. 

A= 1, 0°95, 0°9, 0°85, 0°8, 0°75, 0°7 
m =1°135, 1°13, 1°125, 1°12, 1°115, 1°11, 1°105 
Rankine also, by testing actual steam diagrams, arrived at the 
conclusion that x is equal to 7 


Now the equation A is the adiabatic equation of relation between 
the pressure and volume of perfect gases, in which the index x is 
equal toy, the ratio of the specific heat of steam at constant pres- 
sure to its specific heat at constant volume, and the equation is 
true only for this meaning of x. It is strange, therefore, that 
Zeuner and Rankine did not avail themselves of the experimental 
values of y, determined by themselves to determine the corre- 
sponding values of the dynamic specific heats of steam at constant 
pressure and volume. Now, the difference between the dynamic 
_— heats at constant pressure and constant volume is equal to 
the work done by the expansion of the volume of one pound of 
steam, caused by a rise of one degree in temperature, or to 


as in which V is the volume of one pound of steam at pressure 


Pand temperature Tdeg. If, therefore, D represents the dynamic 
specific heat at constant volume, we have 
Py 
(7-1) D=-,. 
For dry steam Zeuner’s value of ¥ is 1°135 and - = 85°5 foot- 
pounds, 
-*. ‘185 D= 85:5 foot-pounds. 
D = 633°3 foot-pounds. 
If we use Rankine’s value of y, we get 


= 85:5 foot-pounds. 
D = 769°5 foot-pounds. 








Rankine’s value was, however, taken from actual diagrams with 
saturated steam, for which the density varies with the pressure. 
According to values of density of saturated steam, calculated from 


Olrick’s formula, the value of PY varies from 83 foot-pounds for 


an absolute pressure of 147 Ib. to the square inch to 70 foot-pounds 
‘for an absolute pressure of 1000lb. to the square inch, for a 
pressure of 801b. absolute it is equal to 79°5 foot-pounds, and of 
60 lb. absolute to 80 foot-pounds. As these last two would pro- 
bably be about the range of maximum _maperieng in the diagrams 
examined by Rankine, we may take in the case of Rankine’s value 


of x the value 80 foot-pounds for tl , so that 


D = 720 foot-pounds. 

Although this value and Zeuner’s value for dry steam do not fall 
within the limiting values of J, determined by means of the 
experimental values of y for air, and Regnault’s value of the 
specific heat of air at constant pressure, viz., ‘2378, it is clear that 
the difference is due to experimental errors, and that the true 
value of the dynamic specific heat of steam at constant volume is 
equal to J. If we adopt 772 foot-pounds as the value of J, we 
have, according to Zeuner’s value of y— 

Specitic heat of dry steam at constant volume = *82 

ss . pressure = ‘93 

For dry steam the value of + for the value 772 foot-pounds of the 
dynamic specific heat of steam at constant volume is 1‘1108, or 
slightly less than Rankine’s value, which I have adopted in the 
following calculations :— 

If 143 thermal units really disappear during the conversion of 
ice into water, we must perforce conclude in accordance with the 
law of the conservation of energy that the specific heat of ice is 
equal to s = ‘914, but if the specific heat of steam is equal to 
the specific heat of water, the specific heat of ice must be so also. 
We must look to an analysis of the experimental methods adopted 
for an explanation of any discrepancy which may exist between 
the results of experiments and the conclusions arrived at by 
reasoning based on accepted first laws. If no errors can be detected, 
either the results of the experiments are erroneous, or the laws of 
heat and force on which the calculations are based are not true. 

If ice, water, and steam have the same specific heat, the addition 
of heat to ice at the critical stage represented by 32 deg. Fah., 
and to water at 212 deg. Fah., must increase the temperature 
during the process of conversion if external work is not simulta- 
neously done equivalent to the thermal units required to effect the 
conversion. When ice is converted into water there is a diminu- 
tion in bulk of the substance, so that work is done upon it by the 

sressure of the atmosphere, which must therefore be represented 
“ an equivalent rise in the temperature of the water. When 
Davy converted ice into water by rubbing one piece of ice against 
another he found that the temperature of the water was 4 deg. 
higher than that of the ice. During the conversion of water into 
steam of the same temperature external work is done by the 
steam which is the exact equivalent of the heat required to 
convert water into steam. By the word heat I mean thermo- 
dynamic power. 

Now it can be demonstrated that the specific heat of gases is 
independent of the temperature. If, therefore, the specific heats 
of ice and water are equal to the — heats of steam, the 
former also must be independent of the temperature. It follows, 
therefore, that the total heat of steam at the temperature of T deg. 
must be equal to J T thermal units, if by total heat we mean the 
thermodynamic power possessed by the steam. In order to 
compare this with Regnault’s estimate of the total heat, we must 
add to it the heat expended in converting water into steam. 

The apparent decrease of the density of water for variations of 
temperature below and above 39 deg. Fah. admits of a very simple 
explanation. It is only at the temperature of 39 deg. Fah. that 
the whole of the chemical constituents are in the form of water. 
For average temperatures below this some of the molecules exist 
in the shape of ice, and for average temperatures above this in the 
shape of vapour, the greater the variation from 39 deg. Fah. the 
greater the number in each case. Now experimentalists have 
come to the conclusion that the specific heat of water actually 
increases as the temperature increases. We have, therefore, 
in this another experimental proof that the specific heat of steam 
is equal to the specitic heat of water. 

The theoretical valuations of the effective work done in the 
steam cylinder appear to be all based on the assumption that the 
expansion is isothermal. If isothermal expansion, owing to the 
conduction of heat from the metal of the cylinders, really occurs, 
the efficiency of an expansive working steam engine would be the 
same as the efficiency of an engine with steam admitted — 
the full stroke, because the final thermodynamic power possesse 
by one pound of steam would be the same in both cases. Every 
precaution ought, therefore, to be taken to prevent transmission of 
heat from the steam in the steam chest to the steam in the cylinder 
during the period of expansion. Steam jacketting is the worst 
possible practice. 

If t,, to, %y, V2 represent the initial temperatures and volumes of 
a given weight of steam, then we have 


1 
ae v\7y-1,. , ~» (7-1 
to =t, () ; t= (2) 

It is clear from the result of Zeuner’s experiments that the value 
of y for saturated steam cannot appreciably differ from Rankine’s 
value > and is probably less. For this value we have y- 1= 5° 
_1 __=9, The two extreme cases in the present usual practice 


would be represented by about 75 1b, and 200 Ib. absolute boiler pres- 
sure. For the purpose of theoretical investigation, we will assume 
also that the pressure in the steam cylinder during the whole 
eriod of admission is constant, and equal to the boiler pressure. 
We may also take the temperature of the feed-water to be 
100 deg. Fah. 

Case I.: Absolute pressure, 751b.; ¢; = 768 deg. Fah.—For an 
— fall in temperature from 768 deg. Fah. to 561 deg. Fah., 
we have 


768)9_ ,- 

Vg= 1%, (fo) =17 x. 
For the same fall for steam in contact with its liquid, v7. = 58 v,. 
For an adiabatic fall to 212 or we have 

Vg=; aa) =3 1. 
For the same fall for steam in contact with its liquid, v, = 4°72. 

Case II.; Absolute pressure, 2001b.; ¢, = 843 deg. Fah.—For an 

adiabatic fall in temperature from 843 deg. Fah. to 561 deg. Fah., 


we have 
843)9 
= (a) = 40 2. 
For the same fall in steam in cou. ct with its liquid, v7. = 146 2. 
For an adiabatic fall in temperature to 212 deg. Fah., we have 
843)9_ ~ 
Ug=% (Fs) =7°6 Cy 
For the same fall in steam in contact with its liquid, v. = 11°6 2. 
For the value v. = 3 7, we have 


ty = 843 (3)*= 745 deg. Fah., 


which corresponds to the indicated temperature, 284 deg. Fah. 
Since the theoretical saving in Case II., assuming 212 deg. Fah. 
to be the lowest final temperature to be aimed at, effected by 
adiabatic expansion in two or more cylinders to eight times the 
initial volume amounts to only 170 thermal units, against 98 
thermal units saved by adiabatic ex: ion to three times its 
volume in one cylinder, it does seem, leaving conduction of heat 
from cylinder to steam out of consideration, that the maximum 
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ssible saving to be effected by compounding is not sufficient to 
justify the adoption of the more complicated and more costly ma- 
chinery. The theoretical saving amounts to only seventy-two ther- 
nal units. Now, the work got out of steam by expansion forms part 
of the thermodynamic power expended in raising the temperature of 
the water from 100 deg. Fah. to 382 deg. Fah., or 282 thermal units 
per pound of water, so that the saving is slightly less than 25 per 
cent. of the thermodynamic power expended. Even when no conduc- 
tion of heat from the cylinder to the steam takes place, can we 
for one instant maintain this is sufficient to counterbalance the 
greater loss due to conduction of heat to the air when the opera- 
tion is conducted in more than one cylinder, to variation in back 
pressures when the cylinders are not fixed tandem fashion, and the 
increased machinery friction. 

The principal argument in favour of compounding seems to be 
based on the belief that there will be less condensation during the 
period of admission if two or three cylinders are used in place of 
one, because the range of temperature in each cylinder will be 
less. It is incredible, however, that the changes of temperature 
of a few pounds of steam can have any appreciable effect on the 
skin temperature of a mass of metal, of which a large portion is in 
constant contact with high-pressure steam in the steam-chest, 
about one thousand times the weight of the steam. For instance, 
in the case of a 24in. diameter cylinder, and 4ft. stroke, the 
weight of the steam admitted during one-third of the stroke 
at 200lb. absolute pressure is less than 2]b., whilst the metal of 
the cylinder and piston can hardly be less than 30001b. Conduc- 
tion of heat from the metal to the steam during the period of 
expansion undoubtedly takes place to a very serious degree, 
possibly to such a serious degree that the saving effected by 
expansive working amounts to less than the loss caused by wire- 
drawing. When the steam is admitted during full stroke there is 
no loss due to wire-drawing, because the ports open and close 
when the piston is at the dead point. The effect of the conduction 
of heat from the metal of the cylinder to the steam during the 
period of expansion may be easily ascertained from actual steam 
diagrams in the following way. If, starting at the point on the 
diagram which corresponds with the end of the period of admis- 
sion, and with the initial pressure shown on the diagram at that 
point, which is always much less than the maximum pressure, we 
plot both the isothermal and the adiabatic curves, the indicated 
curve will be between the two. If it proves to be very near the 
curve of isothermal expansion, we may conclude, without hesita- 
tion, that no appreciable increase of efficiency is gained by using 
the steam expansively. It would be interesting to know the 
differences between the temperatures of the outsides of the 
cylinder covers of a triple-expansion engine. If they are not very 
considerable, the sooner expansive working and compounding is 
abandoned, the better for the users of steam, except expansive 
working for the purpose of regulating the power. Loss of heat by 
conduction into the air would account for some difference in the 
temperatures. 

If V vbe the volume of one pound of steam and water respec- 
tively at the absolute temperature T, the work done in converting 
one pound of water into steam of the same temperature is equal to 


PV-Pe=tV T-Pe, 
For dry steam . = 85°5 foot-pounds, and in the case of saturated 


steam in contact with its liquid, its value varies from 77 to 80 foot- 
pounds for pressures varying from 185 to 601b. indicated. We 
may, therefore, for all practical purposes, assume that it is equal 
to one-tenth of J, so that the external work done is equal to 

JT 

eae = hs 


10 
Now the value of Pv, compared with the value of am 





is so infini- 
tesimal, that we may neglect it. 

If therefore ¢ be the absolute temperature of the feed-water, the 
total thermodynamic power expended in raising one pound of 


water from temperature ¢ to temperature T, and converting it into 
steam at the same temperature, may be taken to be equal to 
l1JIT-Jt. 


The ratio of the work expended in raising the temperature of 
the water from ¢ deg. to T deg. to the work expended in convert- 
ing it into steam may be — to be equal to 

-t 

For the absolute pressure of 14°71b. to the square inch, if 
¢ = 561 deg., this ratio is equal to 1°66, and for the absolute 
pressure of 2001b. to the square inch to 3°34, Now, the work done 
against the piston in the cylinder is equal to the external work 


done during evaporation or to To’ if we neglect the losses due 


to condensation, friction and wire-drawing in passing from the boiler 
to the cylinder, so that with proper precautions, nearly the whole of 
this ought to be utilised. The work done in raising the temperature 
of the water from ¢ deg. to T deg. can only be partially realised by 
using the steam expansively, with as near an approach as possible to 
adiabatic expansion. If, therefore, we find, that in practice the 
expansion is always very nearly isothermal, very little of the power 
expended in raising the temperature of the water can be utilised. 
The less the power, therefore, expended on this, the greater the 
efficiency of the steam installation, in other words the lower the 
absolute pressure of the steam the greater the efficiency. In the 
case of condensing engines with an absolute pressure of 31b. to 
the square inch in the condenser, we should realise in effective 
external work, leaving the intermediate losses out of consideration, 


about four-fifths of the value of 5X when the absolute pressure 


is only 14°7 Ib, to the square inch, and about nine-tenths when it is 
301b. Ihave seen a condensing engine constructed by Watt, in 
the Soho Factory working with an indicated pressure of less than 
6 1b, to the square inch. In the case of non-condensing engines, 
since the back pressure is always equal to that of the atmosphere, 


we should only realise theoretically about one-half of J ; » when 


the absolute pressure is equal to 30 1b. 

According to the tables in Molesworth’s ‘ Pocket-book,” ont 
pound of best steam coal can in laboratory experiments convere 
11°5 pounds of water at 212deg. Fah. into steam of the same tem- 
perature, so that the work done in evaporating is equal to 


oz 
NSIT. 1g horse-power about. One pound of coke is said to 


evaporate 91b, of water, so that the work done in evaporating is 
equal to about 14 horse-power, In the boiler each kind of fuel is 
credited with being able to evaporate 51b. of water at 212 deg. per 
pound of fuel, or the thermal units actually expended on the 
water in producing evaporation equal to about 8 horse-power. 
This realised work is the same for all temperatures, although the 
ig of water evaporated varies inversely as the temperatures. 

us, if one pound of fuel evaporates 51b. of water at atmospheric 
pressure, it will only evaporate 2}1b. at a pressure of 2001b. 
absolute. Now, in the case of an absolute pressure of 14:7 Ib., the 
work done in raising the temperature of the feed-water from 


100 deg. to 212 deg. is about 1°7 times a , or the total fuel con- 


sumed in evaporating 51b. of water 2°71b., so that one pound of 
fuel causes the steam to give out expansive work during the period 
of evaporation equal to 3-horse power. Neglecting, therefore, losses 
between boiler and cylinder, we ought to be able to realise 2°4 
indicated horse-power per lb. of coke, without expansive working. 
For a pressure of 200 Ib. to the square inch, the work done in 
raising the temperature of the feed-water is equal to about 


JT 
3°4 times JO’ or the total fuel consumed in evaporating 23 Ib. 


of water is 4°4]b., so that the combustion of one pound of fuel 
causes the steam to give out during the period of evaporation 
1‘7-horse power. We ought, therefore, leaving intermediate 
losses out of consideration, to be able to realise nearly 17 indicated 
horse-power without expansive working. Since the very best 
installations have not succeeded in getting much more than 
half indicated horse-power per pound of fuel, it seems impossible 
to avoid coming to the conclusion that if expansive working is not 
prejudicial, it is at any rate not beneficial. 

The reasoning by which I have arrived at these conclusions is 
based strictly on the two fundamental principles that heat and 
work are convertible, and ‘that force is indestructible. Regnault, 
a believer in latent heat, states that the number of thermo- 
dynamic units required to convert water at 32 deg. into steam, and 
raise it to the temperature of T deg. is equal to 

1091°8 + 304 (T - 32)., 

which must mean that 1091°8 thermal units are required to convert 
one pound of water into steam at 32 deg. and 304 (‘T'—32) units 
to superheat it from 32 deg. to T deg., because we know that to 
raise the water from 32 deg. to T deg. requires T-32 thermal 
units. According to Regnault, then, 1091°8 thermal units are 
required to convert one pound of water at any temperature into 
steam of the same temperature. If, therefore, one pound of 
coke can convert nine pounds of water into steam at the same tem- 
perature, and Regnault is right, the thermodynamic power of one 
mg of coke is equal to 9826 thermal units, or to 230-horse power. 
Since we cannot get much more than 4-horse power per pound of 
coke, we are asked, then, to believe that in installations of steam 
power we cannot get 4 per cent. of the thermodynamic power 
or Credat Judeus. 

f ice, water, and steam have the same specific heat, there is an 
end of the mystery of steam. But what about the mystery of the 
combination of latent heat and the thermodynamic power of fuel. 
In Molesworth’s ‘‘ Pocket Book” the thermodynamic power of one 
spy of coke is said to be equal to 13,600 thermal units, or to 
317-horse power. If the laboratory experiments are to be relied 
on, one pound of coke cannot possess less than 14-H.P. thermo- 
dynamic power, but if due precautions were taken to minimise loss 
by conduction it cannot possess much more. 

January 4th. WILLIAM DONALDSON, 


BRITISH AND FOREIGN STEAMERS. 

Sir,—With regard to the size of England’s mercantile ships, the 
following table may be of interest to your readers. It gives the 
name and tonnage of every mercantile vessel of over 6000 tons 
gross which has ever been built :— 





Great Britain. 

Tons. Tons. 
Campania - «+ 12,500 | Oceana .. .. .. «. 6,188 
Lucania .. .. .. .. 12,500 Arcadia .. .. .. .. 6,188 
Majestic .. .. .. .. 9,861 Ruahine.. .. .. .. 6,127 
OSs as os es OD Li rr | 
City of Rome.. .. .. 8,144 Orizaba .. «. «. .. 6,077 
a rere | Britannia ss. 6s. a0, Ce 
Etruria .. .. .. .. 8,120 | Oroya De tee bee me | 
ow oe Goleonda.. .. .. .. 6,087 
ere OFWs .. os 3s ss | |=66 C81 
Alaska .. .. .. .. 6,982 | Naronic .. .. .. .. 6,597 
Ophir sos on ss. SO | Sle i se xe ae | OED 
Himalaya Se’ oc ce. | City of Paris .... 10,508 
Agsaliac. 3. a. an CER | City of New York.. .. 10,508 
Scot .. .. .. .. .. 6,844 | Oregon(lost).. .. 1. 7,375 

Germany. 
Fiirst Bismarck .. .. 8,874 Kaiser Wilhelm II... 6,991 
Normannia .. .. .. 8,250 Spree co ce ee 6,968 
Augusta Victoria .. .. 7,661 Havel .. .. .. .. 6,938 
Columbia... .. . 7,367 
France. 
La Touraine .. .. .. 8,863 LaChampagne .. .. 7,087 
LaGascogne .. .. .. 7,395 Polynesien .. .. .. 6,483 
La Bourgogne .. .. 7,395 Australien .... .. 6,428 
La Bretagne .. .. .. 7,112 ua Normandie .. .. 6,283 
America. 
Friesland : 7,116 


It may be pointed out that England owns at least twenty-five 
vessels of over 6000 tons gross in the mercantile marine, out of the 
total of forty-three in the whole world—that is, nearly five- 
eighths of the lot. So we are by no means so little above our 
foreign competitors as would be imagined from the alarmist 
reports published lately. I might also call attention to the size 
of our very largest vessels, as compared with the largest of any 
other nation. A British steamship of 6000 tons gross is thought 
nothing of; yet only three other nations—Germany, France, and 
America—have ever had a merchant vessel of that size built! 
Another significant fact is that out of the total of sixteen’foreign 
vessels of this size, four at least have been built in Britain. 

Out of the grand total of the forty-five merchantmen, no less 
than thirty-two have been British built; and it is with pride we 
can say that not one vessel has ever been built for Britain by foreign 
constructors, or — by foreign designers. The French and 
German shipbuilders in the past, like the American at present, 
have had to copy from us as faithfully as possible. Not only this, 
but material for the construction of ships and engines alike has 
been manufactured and sent to them from British yards, The 
renowned Fiirst Bismarck, the largest and fastest foreign vessel 
in the world—though of much less size and speed than six of 
our vessels—is a notable example of this. 

England has always both built and owned the largest and fastest 
steamers, and no doubt always will. True, the City of Paris is at 


formally annexed to the American flag; and before she is some of 

our other vessels may have out-distanced her. 
December 31st, 1892. Union JAck. 

PEMBROKE AND MILFORD HAVEN AS ATLANTIC LINER PORTS. 


thing in your columns about the Pembroke or Milford Haven scheme 
which I proposed in your issue of December 9th, 1892. What I 
proposed was that at a convenient place in Milford Haven a 
commodious pier should be erected accessible for the largest liners 
at all states of the tide, for the embarkation and landing of mails 
and passengers, instead of at Queenstown or Liverpool, and after 
landing them the vessels should go on to Liverpool to discharge 
their cargo as before. If this were done no new docks would be 
required, and consequently only a small outlay of money would be 
needed to carry the scheme. The advantages of the scheme are 
very great. The pier would be in direct communication with 
London by a good line of railway, the fast trains doing the 
journey under six hours. There would be no extra transhipment 
of mails, as is at present the case with the Queenstown route, thus 
saving a great amount of valuable time. Passengers would not 
experience any trouble with their luggage, as is now the case at 
Liverpool. The trains would run alongside the liners, so no cabs 
would be needed to take passengers and their luggage from the 
landing-place to the station, or vice versa. In fact it would save 
passengers all the worry and bother they now have at Liverpool in 
going to and returning from America. 

Now that the American company, the Inman line, is going 
to have all these advantages at se ir Mg it is quite time that 
the Liverpool lines did something to obtain them also, for if they 
do not, I venture to state that in a few years they will lose almost 
all their passenger traffic, which will go to the American and 
German lines at Southampton, and that would be a sad state of 
things indeed, that we, the greatest traders on the Atlantic, 
should be cut out of the passenger trade just because the Americans 
and Germans have more convenient accommodation for the 
embarkation and landing of ngers. I do not believe for a 
moment that England would allow such a state of affairs to happen ; 
and before long no doubt the ill will be remedied. If this scheme 





were adopted the Liverpool lines would obtain at a stroke all the 


present the fastest ocean steamer, but then she has not yet been | 





Srr,—I am very disappointed that nobody has said any- | 


advantages of the Southampton route, and even more, for New 
York is nearer Milford than Southampton, and the voyage would 
occupy less time, and I venture to state that before long New 
York vid Milford would be brought within six days of London. 
The record time from New York to London is over seven days, and 
a day makes a great difference to business men, who are sure to 
go by the quickest and most comfortable route, which would be v/4 
Milford. To carry the scheme through, the co-operation of the 
Great Western Railway with the Liverpool steamship companies 
would be necessary to provide the needful accommodation, and to 
run very fast Pullman trains to and from London in connection 
with the steamers; and I am sure that all parties concerned would 
find it avery remunerative investment, besides being a great boon 
to the Anglo-American traveller. : 
Northampton, January 10th. R. P. 





THE NEW RAILWAY RATES AND BOILERS. 


Sir,—I would call the attention of boilermakers and engineers 
to the new railway rates and charges for boilers. In the old classi- 
fication they were charged first-class rate from one ton and 
upwards, in the new classification they are placed second-class, 
with an increased charge of from 25 to 40 per cent. for carriage ; 
and not only this, but no fraction of a ton less than 5 cwt. is 
charged after reaching 5 tons weight; thus, 5 tons 1 ewt. is charged 
5 tons 5 ewt., and 5 tons 11 ewt. is charged 5 tons 15 ewt., and so 
on. It is time the trade took the matter up, as it seems to me the 
companies are trying to draw the Board of Trade away from the 
point by trying to make it appear that things will be put right by 
special rates. It is the ordinary working rates that are required 
reasonable, and to obtain this pressure must be brought to bear 
on the railway companies at once. 








Between Newark New Old Between Newark New Old 
Rates. Rates. and Rates. Rates. 
s. d. s. d. s. d. s. d. 
Abingdon .. .. — .. — Leicester .. .. 16 4 .. 18°4 
. aoe —- .. — Leeds .. .. .. 219 .. WW S8 
Birkenhead .. 28 4 .. 18 0 Low Moor .... 2210 
Barnstaple... .. 49 6 .. 34 2 Liverpool .. .. 28 4 .. - 
Boon... «. « BH «x, — Lowestoft .... 83 9 .. 2510 
Bradford .. .. 22 9 .. 18 4 London - « 3807 .. 25 0 
Bristol... .. .. 38 4 .. 27 6 Mansfield .. .. —- .. - 
Birmingham .. 21 8 .. — Manchester.. .. 23 7 .. 18 4 
Brixham... .. fs — Northampton .. 21 7 .. -- 
Brimscombe .. 30 2... — Nottingham « Hw... 8 9 
Brentford .. .. — .. — Norwich .. .. 8010 .. 22 6 
Chester « « 96 9 .. 98 4 Oxford... .. .. 3 4 .«. _ 
Colchester .. am 2 .. — Plymouth — .. _ 
Exeter .. a 8 x — Salisbury .. .. 46 0 .. — 
Darlaston .. .. 22 2 .. — Sheffield .. .. 17 2 .. 14 2 
Dover .. .. .. 4410... — Sunderland.. — .. - 
Glasgow... we — Scarborough .. 2711 .. 21 6 
Grimsby .. .. 19 3 .. 14 2 Stowmarket .. 29 38 .. 20 6 
Hawick oe ka - os — Stanningley -- 212 .. 18 4 
Huntingdon .. 1910 .. — Stroud.. .. .. 30 2 .. _ 
Hull .. .. .. 19 3 .. 14 2 Teddington... .. 3111 .. —_ 
Kingston -on- Uxbridge .. .. 32 4... —- 
Thames... .. 82 8 .. — Woolwich .... — .. _ 
Leamington .. 23 8 — Yarmouth .. .. 33 1 .. 2510 


I trust abler pens than mine will take the matter up. 
Newark-on-Trent, January 10th. PRENDRE GARDE. 





THE PALATINE GAS ENGINE. 

Sir,—I have read with interest your description of this engine. 
No doubt it is a move in the right direction, and will make a 
useful addition to the rapidly increasing family of gas engines, 
though the use of the connecting-rod end of the piston as an air 
pump is by no means novel. Judging by the illustrations, I pre- 
sume the cycle of the ‘‘ Palatine” to be similar to that of the 
“Otto,” ie. an ignition being only obtainable in every second 
revolution. 

I notice that you speak of this engine running at from 200 to 
300 revolutions, and that it gives a larger power for its size than 
any other engine with which you are acquainted. From this, I 
presume, you have not seen Mr, Atkinson’s new ‘‘ Utilite” engine, 
one of which—2-N.H.P.—I have working in my show-room, An 
impulse is obtained every revolution, and a scouring charge of 
air as well. This is effected by discharging the air compressed 
by the connecting-rod end of the piston through the cylinder at 
every revolution, following up the exhaust; the charge of air 
remaining in the cylinder being compressed on the return stroke 
of the piston, in conjunction with a charge of gas and air in such 
proportion as not to be explosive until diluted by mingling with the 
air already in the cylinder. 

It is obvious that an engine which has an explosion every 
revolution must be more powerful, size for size, than one having 
one explosion in two revolutions, and has the benefit of dispensing 
with the gearing. The object of forcing a mixture of gas and air 
rather than gas alone is to insure its mixing with the air charge 
at high speeds, a speed of 600 revolutions per minute being attain- 
able with an ignition at every revolution. In the larger sizes of 
engines an expansion valve is added by which the consumption 
of gas is greatly economised. In view of the important paper by 
Mr. Dowson which is coming before the Institution next week, 
the question of condensing the power into a small space, and which 
is applicable to engines of large power, is of sufficient interest 
to excuse my troubling you with this letter. 

39, Queen Victoria-street, London, 

January 3rd. 


J. C. R. OKEs, 


OVERHEATING AND ‘‘ MISSING” SHIPS. 

S1r,—Especially in warm weather and places, the overheated 
boiler-rooms of steamers made still hotter by the spontaneous com- 
bustion of new damp coal and coal dust. not alone spoil many valuable 
cargoes, but also make the hot dry temperature of the engine- 
rooms and stokeholds so excessive, that sea stokers are liable to 
heat frenzy, too often terminating in suicide. 

Though exceedingly rare in our Navy, the Registrar-General of 
Shipping estimates sea stokers’ suicide at about 1 in 900 in the 
British Mercantile Marine, whilst for men of the same age on land 
the rate of suicide is only about 1 in 10,000. For the year ending 
30th of June, 1891, out of fifty-nine ‘sailing vessels carrying coal 
cargoes, twenty-eight ships and their crews are reported as 
‘‘ Missing ;” and out of five steamers laden with coal, two are 
missing. Nearly half, or thirty of these sixty-four missing 
ships were laden with coal cargoes, involving an avoidable loss 
probably of 294 lives for the said year. 

Too conveniently covered by ample insurance against all trade 
risks, the commercial ‘ conscience” of the ship manager sleeps, 
whilst British crews and British ships are needlessly lost. 
Though Professor Vivian Lewes, Captain Froud, Mr. Alfred Fisher, 
and other experts, have suggested various remedies to diminish 
this avoidable loss of life and property, nevertheless these awful 
calamities continue. J. LAWRENCE-HAMILTON, M.R.C.S., 

Late Hon. President Fishermen’s Federation, 

30, Sussex-square, Brighton, January 4th. 


CANADIAN PLUMBAGO. 


Srr,—My attention has been called to your very interesting 
editorial on the subject of ‘‘Indian Plumbago” in your issue of 
2ist October last. The apparent ignorance of the existence of 
valuable’ deposits of this mineral close to navigable waters and 
railroads not far from this city, quite surprised me. I beg leave 
herewith to enclose a copy of my paper on this subject, read 
before the Canadian Society of Civil Engineers on the 9th inst. 
I am mailing you by sample “st to-day a sample of our partially 
dressed graphite—from 60 to 65 per cent. carbon.—and another 
sample of it “floated” and “‘ bolted.” 

JoHN F, ToRRANCE, Member Am. Inst. M.E., &c. 

196, St. James-street, Montreal, 

December 16th, 1892. 





(For continuation of Letters see page 38.) 


er arene 


Sa A Tm IT ES 


Sse 


| 
| 
| 
| 
| 





op epee 


qrerrs ers 


En ag Se Tye 


BSL Te Le 











a 





30 


THE ENGINEER. 





JAN. 13, 1898. 








HER 








a EC RRR |< gree 


H.M.s. BONAVENTURE. 





THE Naval Defence Act of 1889 provided for twenty-nine 
second-class protected cruisers, the Bonaventure, launched at 
Devonport on the 2nd of December, being one of them. She 
has been designed by Mr. W. H. White, Chief Constructor of 
the Navy. Her length is 300ft., beam 43ft., and has a dis- 
placement of 3400 tons on a 16ft. 6in. draught of water. She 
is provided with a steel protective deck extending from stem 
to stern, covering and sheltering boilers, engines, magazines, 
and steering gear. Her hullis further strengthened and pro- 
tected by the seventy-five water-tight compartments into 
which it is subdivided, and she has a double bottom. As she 
is intended to ram, when opportunity offers, her bow has 
been made of extra strength. Her engines, which are by 
Messrs. Hawthorn, Leslie, and Co., are expected to develope, 


MAJESTY’S 


| import and export industries. 


tages of the district. 
Commercial Graving Docks adjoining Barry Island brings 


The recent completion of the new 


before us in a striking manner the success which the 
undertakings of this company are destined to experience, 
the docks being probably, for their size, amongst the finest of 
their kind in the kingdom, and equipped with every modern 
appliance for dealing with the expeditious docking operations 
now demanded by the exigencies of competitive trade in the 
complete set of plans of the pumping station, showing the 
It is more particularly our pro- 
vince to discuss the engineering phase of these improvements, 


| and with this view we illustrate in our supplement this week a 


with forced draught, 9000-horse power, giving a speed of 194 | 


knots. Her bunkers can carry 400 tons of coal. 
ment will consist of two Gin. guns, one forward one aft, six 
4-7in. guns, nine quick-firing guns, four Nordenfelts, and one 
boat-gun. She is also provided with four torpedo tubes, one 
at the bow, one at the stern, and one on each quarter, and 
has a steel conning tower for useinaction. The vessel is to be 


fully lighted throughout by electricity, and will have three | 


very powerful search-lights. She is constructed entirely of 
steel, and has taken two years to construct. 


The first-class torpedo gunboat Jason, shown in our view | 


Her arma- | 


of the Bonaventure, has just been completed and handed over | 


to the Admiralty by her constructors. She is one of the 
20-knot gunboats provided for by the Naval Defence Act of 
1889. 
by two sets of triple-expansion engines, placed in separate 
engine-rooms, enclosed by water-tight bulkheads. Her 
bunker accommodation is very extensive, these and the 
machinery occupying almost one half the vessel’s length. 
The bunkers will be used to protect engines and boilers, 
being placed round them, and affording fully 3ft. of coal to 
keep out shot and shell. She is minutely divided transversely 
and longitudinally into water-tight bulkheads, which will be 
utilised as stores for provisions, &c. Her length is 230ft.; 
beam, 27ft.; she has a displacement of 810 tons, and she has 
been constructed thoroughout of mild steel. 


Her propelling power consists of twin screws driven | 


| hours, 
per hour, as a mean quantity, when running at 160 revolutions | 


Her armament | 


will be two 4-7in. quick-fire guns, one forward, the other aft., | 


four three-pounders, and three torpedo tubes for Whitehead’s, 
cne in the bow, and two on racers. 


PUMPING ENGINES, NEW COMMERCIAL GRAV- 
ING DOCK, BARRY, SOUTH WALES. 


A MORE striking instance of the rapid transformation of an 
agricultural district into an important industrial centre 
could scarcely be imagined than that which has taken place 
during the last few years in the case of the port of Barry. It 
would be difficult to find in England a similar instance of 
such speedy development ; and probably parallel cases could 
only be met with in the United States, where commercial 
enterprise in big things is more common than in this country. 
The phenomenal growth of this busy port—which five years 
ago contained but 300 parishioners—into a town nowcontaining 
over 15,000 inhabitants, is undoubtedly due in a large degree 
to the efforts of the Barry Dock and Railway Company, which 
seems to have recognised at an carly date the natural advan- 





important installation of pumping engines with which the 
docks are provided, designed and constructed by Messrs. W. 
H. Allen and Co., York-street Works, Lambeth, London, 
under Mr. John Wolfe Barry, of Delahay-street, West- 
minster. 

The Commercial Graving Dock is situated at the centre of 
the general dock scheme. The total length is 943ft., a caisson 






dividing it when required into two docks having lengths of | 


569ft. and 384ft. respectively. The dock can be emptied 
either by the tide or by the pumping plant forcing the water 
into the floating dock or into the sea as may be required. 

In the engine-house it will be seen that there are three 
main boilers and one auxiliary boiler. 
boilers are of the Lancashire type, each 30ft. long and 7ft. 6in. 


in diameter, constructed for a working pressure of 100 Ib. per | 


square inch. Any of the three boilers is capable of supply- 
ing steam for each of the pumping engines, the smaller 
boiler being intended entirely for the drainage pumping 
engines when no docking is going on. These boilers are made 
under the rules of the Manchester Steam Users’ Association, 
and are provided with the most recent improvements. The 
whole of the steam piping is of wrought iron, suspended from 
links in such a way as to allow for expansion in either 
direction. The three main centrifugal pumping engines 
are each of 33in. bore in the suction and delivery pipes, 
and are collectively capable of draining the dock in two 
each pump delivering over one million gallons 


per minute. The engines are of the horizontal type, having 
steam cylinders 18in. diameter by 16in stroke, and are pro- 


The three larger | 
| the town from a water tower. 


| sewage disposal works £12,000. 


| city for Illuminating Purposes.” 
| attention was drawn to the necessity for the better lighting of 


SHIPS BONAVENTURE AND JASON 





| of the Local Government Board, with regard to the Local 
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carried to a tank placed in the corner at the south end, the 
tank being of sufficient capacity to serve for twenty-four 
hours, and being emptied at low tide. The various valves in 
the -engine-house —of which there are over fifty — are 
arranged so that any engine can take steam from any boiler ; 
and further, either engine may be used as a condensing or a 
high-pressure engine, as the case may require. The whole 
arrangement is exceedingly complete, and the workmanship is 
of the high class for which Messrs. W. H. Allen and Co. are 
well renowned. The work is altogether exceedingly creditable 
to them. Experiments will shortly be carried out as to the 
economy of these engines, and we hope to be in a position to 
publish the results later on. 











LEIGHTON BuzzARD WATERWORKS AND SEWERAGE.—An inquiry 
was conducted at the Leighton Corn Exchange on Thursday, the 
5th inst., by Mr. F. H. Tulloch, A.M.I.C.E., one of the inspectors 
ard’s 
application to borrow £20,000 for the purposes of sewerage, sewage 
disposal, and water supply. A comprehensive account of the 
scheme was furnished by the engineer, Mr. H. Bertram Nichols, C.E., 
of Birmingham, who gave evidence in support of the application. 
In the water supply scheme it is proposed to obtain pressure over 
A well and boring has been sunk 
into the lower greensand, and an adequate supply of water has been 
met with of excellent quallty. The sewerage scheme is partly on 
the ‘‘ Shone system,” and the sewage purification is proposed to be 
on the international process, combined with land filtration. The 
estimate for the waterworks is £8000, and for the sewerage and 
On the termination of the inquiry 
the inspector, accompanied by the chairman and the engineer, 
visited the various sites for water supply and sewerage purposes. 


THE CIVIL AND MECHANICAL ENGINEERS’ SocieTy.—At the 
ordinary meeting held on January 5th, the President in the chair, 
Mr. Sidney & Court, A.M.I.C.E., read a paper on ‘‘ Gas ¢. Electri- 
Speaking of public lighting, 


| streets in London ; and it was shown that the new high-power 


vided with expansion gear for operation by hand, in order to | 


secure economy in the use of steam. Each pumping engine 
is provided with an injector for charging when the water is 
low in the dock, and is further fitted with steam and exhaust 
stop valves, so that repairs may be effected in one engine 
whilst the others are working. The general custom of 
employing two pumping engines has in the present instance 
been deviated from, and the adoption of three was 
decided upon in order that in the event of the failure of one, 
a larger proportion of the work than usual in such cases 
could still be carried on by the other two. The drainage of 
the dock is effected by two 12in. centrifugal pumping 
engines, both connected to one common suction pipe 
which branches to either side of the dock caisson, so that either 
portion of the dock may be drained by either pumping engine. 
The exhaust steam from the engines passes to a separate 
surface condenser, which has attached to it the combined 
centrifugal circulating pump and plunger air pump. The 
condensed water is delivered by the air pump into the hot 
well, from which the boiler feed pumps take their supply for 
the boilers, the additional supply or “‘ make up” being taken 
from the t.wn service. The drainage of the engine-house is 





public gas lamps lately adopted in Westminster and at Hyde Park- 
corner, while costing practically the same for installation and 
annual expenses, yet give only one-tenth of the light of a 10-ampére 
arc lamp. Thus for street lighting it is evidently much cheaper to 
use arc lamps, wherever we require good illumination. For lighting 
our dwelling-houses it was shown that, with the exception of cheap- 
ness, electricity is far better than gas, either as regards health and 
comfort or absence of danger. The author stated that gas com- 
panies cannot manage to keep the whole length of their mains at 
one pressure ; nor can they even keep the pressure steady at any 
point, and mention was made of a difference in gas pressure of over 
100 per cent. being recorded in Westminster within the space of an 
hour. Referring to tests made by Dr. Wallace in 1880, on an 
ordinary batswing burner with gas pressure varying from ‘din, up 
to 1}in., it was shown that when the evening high-pressure is put on 
the gas mains, unfortunate people who have not invested in expensive 
regulators, are burning an increased quantity of gas and getting less 
light. In the case of electricity 2 per cent. variation either way 
is the most permitted by law, and the higher the pressure the more 
light. As cannel coal is running short, the author expressed the 
hope—which will perhaps echo in the hearts of fog-ridden 
Londoners—that when gas comparie: give up making illuminati 
gas and supply non-illuminating ; as at a low rate for heating an 
motive-power, they will at last be doing the one thing which can 
cure a London fog of its yellow character, by doing away with all 
coal smoke from our chimneys, and supplying us with electric 
lighting at a cheap rate. 
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TRIPLE-EXPANSION PUMPING ENGINE FOR BRAZIL 


MESSRS. HATHORN, DAVEY AND CO., LEEDS, ENGINEERS 


(Lor description see page 26) 
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RAILWAY MATTERS. 


Tue rolling stock of Spanish railway lines, according 
to official statistics, is as follows for the 9776 kilometres worked :— 
Locomotives, 1674; tenders, 1404; passenger carriages, 4868 ; 
wagons, 32,921. 

Tuer Midland Railway Company have intimated their 
intention of constructing a new railway to connect the extensive 
collieries at Wharncliffe, Silkstone, Rockingham, Barrow—Wors- 
bro’ Dale—with their system. 


AccorD1nc to official statistics the Swiss lines at the 
end of 1891 were as follows:—23 lines of normal gauge way, 19 
lines of narrow gauge, 5 rack lines, 13 funicular lines, 9 tramways. 
There were also 82 schemes authorised, 13 of which were being 
constructed. 


Srtvce ordinary first-class carriages have been 
attached to the club train between Paris and Calais the minimum 
fare by this service is about 1?d. per mile in France, as against 
about 43d. between London and Dover. It is questioned whether 
the English charge is legal. 


REFERRING to the Thirsk accident, a Board of Trade 
Report on which has since been published, a contemporary very 
properly remarks:—‘‘ Whatever its lesson may be, at least the 
sudden collapse of a signalman who had been on duty only six 
hours is no argument for the adoption of an eight hours day.’ 


PROBABLY the cheapest railway ever made is the narrow 
gauge line between Pithiviers and Toury, just twenty miles long, 
which has at last been opened for goods and passenger traffic. 
The cost of construction is stated in Transport to have been only 
£920 per kilometre—1093 yards. It has the advantage of being 
able to connect with the local lines to and from the forests of the 
Lovich Department, which furnish great supplies of timber and 
brushwood. 


THE new line from Staveley to Annesley, which is 18 
miles in extent, was opened for passenger traffic on Monday. This 
is the second link in the Manchester, Sheffield, and Lincolnshire’s 
railway to London. The stations are Staveley Town, Heath, 
Pilsley, Tibshelf, Karkby, and Pinxton, Newstead, and Annesley. 
The work was commenced in June, 1890. Messrs. Logan and 
Hemingway were the contractors for the section to Holmestead 
Jollieries, and Messrs. Baldry and Yerburgh for the remainder of 
the length. 


It is estimated that the number of locomotives in the 
world is 100,000, distributed as follows:—Europe: Germany, 
1500; Austria-Hungary, 5000; Italy, 4000; Great Britain and 
Ireland, 17,000; France, 11,000; Russia, 3500; Belgium, 2000 ; 
Holland, 1000; Switzerland, 900; Spain, 1000; other countries, 
2600; total Europe, 63,000. United States, 35,000; Canada, 
2000; other countries on the American Continent, 3000; total 
America, 40,000. British Indies, 2500; other Asiatic countries, 
800 ; total Asia, 3300 ; total Africa, 700 ; total Australia, 2000. 


A GENERAL classification of the railway accidents in 
America in November shows:— 


Col- Derail- Other 
lisions. iments. acc’d'ts. Total. Per cent. 
Defects of road. . ‘.- SS oat ae a a oe 7 
Defects of equipment .. 7 . BS 6 28 14 
Negligence in operating 55 10 2 67 34 
Unforeseen obstructions — .. 9% 1 10 5 
Unexplained <a Oe 30 _— 80 40 
Total 106 84 9 .. 19 100 


In concluding a report to the Board of Trade on a 
collision which occurred on the 30th November at St. Enoch 
terminal station, on the Glasgow and South-Western Railway, 
when the 8.15 a.m. up passenger train from Potterhill came 
slightly into collision with the buffer-stops, and seven passengers 
were injured, Major Marindin says:—‘‘It has been urged over 
and over again by the inspecting officers that the only way to 
guard against such collisions is to order drivers not to use their 
continuous brakes to stop with inside terminal stations unless an 
emergency should arise, when they would have a great reserve of 
power to fall back upon; and until this is done I believe that 
drivers will continue to act as they have hitherto acted, and that 
these buffer-stop accidents will occur whenever a driver makes a 
slight mistake.” 


Tue Board of Trade, in its desire to prevent accidents, 
is practically driving into bankruptcy not a few of the small 
struggling companies by the extent of its demands under the 
Railways Regulation Act, 1889, and has already brought the 
independent promotion of agricultural lines in thinly populated 
districts to an abrupt end. In one particular point—that, namely, 
of ‘‘ mixed” trains, a point on which it is a tolerably open secret 
that the Department itself has overruled the advice of its own 
expert officials—the Board of Trade is coming into sharp conflict 
with local public opinion. The Montgomeryshire County Council 
has unanimously protested against the curtailment of their 
accustomed facilities, while the outcry in the district served by 
the Callander and Oban line has, the 7'imes says, been so loud that 
the permission for the running of one ‘‘ mixed” train each way 
daily has been extorted from Whitehall. 


THE record of train accidents in America in November 
includes 106 collisions, 84 derailments, and 9 other accidents, a 
total of 199 accidents, in which 61 persons were killed and 199 
injured. These accidents are classified by the Railroad Gazette as 
follows :—Collisions caused by trains breaking in two, 7; misplaced 
switch, 9; failure to give or observe signal, 18; mistake in giving 
or understanding orders, 4; miscellaneous, 24; unexplained, 44; 
total, 106. Derailments were caused as follows:—Broken rail, 1; 
loose or spread rail, 7; defective bridge, 1; defective switch, 2; 
defective frog, 2; defective joint, 1; broken wheel, 4; broken axle, 
4; broken truck, 2; fallen brakebeam, 1; broken car, 1; loose 
wheel, 1; broken coupling or draw-bar, 2; misplaced switch, 8; 
track repairers, 1; bad loading, 1; animals on track, 2; landslide, 
2; malicious obstruction, 2; accidental obstruction, 1; wind, 1; 
unexplained, 36—84. Other accidents:—Boiler explosion, 3; car 
heater explosion, 1; broken side rod, 2: car burned while running, 
1; other causes, 2—9 Total number of accidents, 199. 


In discussing compound locomotives at the Interna- 
, tional Railroad Congress, at St. Petersburg, some time ago, Messrs. 
Parent and Concanargeres, of the State and the Paris-Lyons-Medi- 
terranean roads respectively, said substantially that the advantages 
claimed for the compound system had not been demonstrated to 
the satisfaction of all railroad engineers. It was true, on the other 
hand, that those in favour of compound locomotives were more 
numerous than those opposed to them, and the number of com- 


pound locomotives in use has been increased in less than 
three years from about 680 to 1858. The two-cylinder com- 
pound locomotives increased in number from 522 to 1371; 


the three-cylinder compounds from 99 to 108, and the four- 
cylinder engines from 59 to 379. These appreciable increases are 
to be ascribed largely to the higher steam pressures used. The two- 
cylinder compound locomotive has met with most favour ; but, on 
the whole, the greatest improvements have been made with the 
four-cylinder engine, brought about by the attention given to the 
subject in the United States. The results of some long-continued 
tests have practically shown that in countries where coal is cheap 
the changing of ordinary into compound locomotives, or the build. 
ing, at the outset, of compound locomotives, is not likely to lead to 
any advantage ; where coal, however, is dear, the building of new 
compounds, and the rebuilding of old, single engines to work on 
the compound system, and the adoption of higher steam pressures 
arefadvisable. 


NOTES AND MEMORANDA. 


Tue Times Ottawa correspondent says:—Two great 
deposits of nickel have been discovered in the Kootanie district, 
British Columbia. The locality is easy of access, but the quality 
is not detinitely known. 


In Greater London 3456 births and 3097 deaths were 
registered, corresponding to annual rates of 30°8 and 27°6 per 1000 
of the estimated population, and to about 140 tons of dead people 
per week put into ~ cemeteries. 


In London 2577 births and 2509 deaths were registered 
last week. Allowing for increase of population, the births were 
444 below and the deaths 368 above the average. The annual 
death-rate per 1000 from all causes rose last week to 30°4. isc. | 
the four weeks ending on Saturday last the death-rate average 
23 per 1000, being 1 per 1000 below the mean rate in the corre- 
sponding periods of the ten years 1883-92. 


A sTEEL chimney has been built in Chicago which, 
according to an exchange, is 350ft. high, with an outside diameter 
of 9ft. 5in. The steel varies in thickness from yin. at the top 
to Zin. at the bottom. The lower 75ft is lined with 8in. of fire- 
brick, and above this the lining is hollow tile, supported at 
intervals of 25ft. by angle-iron rivetted to the steel shell. The 
foundation is made of steel rails and I-beams laid in cement. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
29-2 per 1000 of their aggregate population, which is estimated at 
10,322,429 persons in the middle of this year. The deaths have 
thus increased concurrently with the very cold weather, not only 
in London, but all over the country. The highest rate was at 
Salford 40°5, and lowest 18-2 at Croydon. The rates are as high 
as during the worst part of the influenza pe iod last year. 


Writtne on methods of thawing frozen water pipes, a 
correspondent of the 7'imes says where heaters cannot be applied 
to the pipes the following plan, which has proved thoroughly 
successful here, should be tried. The cock or valve at the upper 
end of the pipe should be removed, and the ice thawed as low 
down as possible; this can easily be done by attaching a yard or 
two of thin india-rubber tubing to a syringe filled with boiling water 
and inserting it into the pipe. When no more can be done by this 
means, then a concentrated solution of salt in boiling water is 
injected by the same tubing, and as much dry salt as possible added 
after, which gradually dissolves the ice below it. In my case 
the pipes were clear after waiting about eight hours through the 
night. 


A TIMBER flume, fifty-two miles long, has recently been 
constructed in Fresno Co., Cal. for carrying timber from the 
Sierra Nevada Mountains to the plain below. The flume is V- 
shaped on an angle of 90 deg., 3ft. 7in. across the top, and 21lin. 
deep vertically. At the lower terminus these dimensions increase 
to 3ft. Zin. and 3lin. The sides are built of 1}in. boards, and the 
fiume is carried on trestle work in some places 130ft. high. The 
steepest grade is 1200ft. in 5280ft., or one mile, for about 3000ft. 
in length, the total fall in that length being 730ft. The King’s 
River is crossed by a suspension bridge with a stiffening truss, put 
in by the engineer, Mr. J. M. Graham, to provide for the series of 
violent undulations which result from the use of the flume. 
About 9,000,000ft. B.M. of lumber was used in the construction. 


A LARGE panorama of Alpine scenery is now being 
prepared in Switzerland for exhibition at Chicago. The spectator 
is supposed to be standing on the top of the Miinnlichen, a point 
about 7000ft. above the sea level, between Grindelwald and Lauter- 
brunnen, much frequented by tourists. The view includes the 
whole length of the Bernese and Urner Alps, with the lakes of 
Thun and Brienz, the high plateau of Switzerland, and in the far 
distance the lake of Neuchatel, and the chain of the Jura nearly 
seventy miles away. In order to obtain a perfectly truthful 
representation of the scene, seven artists have been engaged for 
two months on the mountains ; a completely finished picture on a 
small scale having been painted on the spot. The finished work is 
55ft. high, 375ft. long, and covers 21,000 square feet, nearly half an 
acre, of canvas. 


In England there is no system of measure. We sell 
pickled cod by the barrel, trawled cod at so much each, hooked 
cod by the score, crimped cod by the pound, shrimps by the stone, 
soles by the pair, Dutch smelts by the basket, and English smelts 
by the hundred. Butter in Ireland is sold by the cask and the 
firkin, in England by the pound of 16 oz., by the roll of 240z., the 
stone, and the hundredweight, which is not 100]b. as in Canada 
and the United States, but 112]b.. A load of straw is 1296 lb. 
of old hay 2016 lb., and of new hay 2160 1lb., though it is not 
specified when hay becomes old. A firkin of butter is 561b., a 
firkin of soap 64 ]b., and a firkin of raisins, 112]lb. A hogshead of 
beer is 54 gallons, but a hogshead of wine is 63 gallons. A 
pipe of Marsala is 93 gallons, of Madeira 92 gallons, of Bucellas 
117 gallons, of port 105, and of Teneriffe 100 gallons, 


AccorDING to a statement by Mr. G. J. Symons, the 
ear 1892, as regards total rainfall, was a very ordinary year, dry, 
ut not unprecedentedly dry, in Devon and Cornwall and in South 

Wales, ow not exceptionally wet anywhere. The following table 
gives the rainfall at different places in 1892 and in the years 
1880-89, and the difference :— 


Average, Total in nnnenen 
Station and County. 1880-89 1892 — 
—inches. —inches, *Y¢Tase— 

inches, 
Camden-square, London, Middlesex .. 25°45 22°61 -2°S4 
Strathfield Turgiss, Winchfield, Hants 24°79 23°72 -1°07 
a 22°99 — 2°06 
Winslow, Addington, Bucks.. .. .. 27°97 20°72 -7°25 
Westley, Bury St. Edmunds, Suffolk 25°31 30°20 +4°89 
Langton Herring, Weymouth, Dorset 29°36 24°61 -4°75 
Fore-street, Bodmin, Cornwall .. .. 49°87 40 03 -9°84 
Woolstaston, Church Stretton, Salop.. 33°07 27°00 - 6°07 
Barkby, Leicester .. .. .. .. .. 27°85 22°84 -4°51 
ok. 24°77 22°12 -2°65 
Hesley Hall, Tickill, Yorks .. .. .. 24°93 21°31 - 3°62 
Plymouth-grove, Manchester, Lancs.. 33°60 84°93 +1°33 
Ribston Hall, Wetherby, Yorks .. .. 26°84 23°25 -3°59 
Arncliffe, Skipton, Yorks .. 60°26 58°89 -1°37 
a am, Cotks .. .. .. 77 27°69 + °92 
Town oor, Newcastle - on - Tyne, 

Northumberland .. .. .. .. + °18 
Seathwaite, Borrodaile, Cumberland. . + *49 
Ely, Cardiff, Glamo' -9°96 
Haverfordwest, Pembroke -9°67 
Llandudno, Carnarvon .. .. .. +4°64 
Cargen (Dumfries), Kirkcudbright - °29 
Jedburgh, ——_ chek: ba +2°73 
Kilmory, Lochgilphead, Argyle .. + °57 
Loch Leven Sluices, Kinross.. .. .. -4°63 
Eastern Necropolis, Dundee, Forfar .. - “64 
Braemar, Aberdeen .. .. .. .. -7'48 
Strome Ferry, Ross .. - -3°33 
ter +3°59 
Roeberry, 8S. Ronaldsay, Orkney. . +6°58 
Brook Lodge, Waterford oe. xb - 5°68 
Ballinasloe, Galway .. +1°96 
Waringstown, Down ee +3°07 





Creggan Res., Londonderry cemete 1 48-28 1. 
It will thus be seen that there were in the United Kingdom— 





. Stations with more Stations with less 

Countries. than the average. than the average. 
England - ius” we.we git Se 
Wales .. 1 2 
Scotland 4 5 
Ireland 8 1 
Pn. <s: Se) oh ee «- 20 





MISCELLANEA 


A New list of educational models and appliances in 
connection with technical instruction has been sent out by Mr. 
James Rigg. 


Tue Luhrig Coal and Ore Dressing Appliances, Limited, 
have concluded a contract for the erection of a coal-washing plant 
for the North Bitchburn Coal Company, to treat 600 tons per day. 
This company is also erecting washers for the Staveley Coal and 
Iron Company, Messrs. J. and W. Wood, the Ackton Hall Colliery 
Company, Messrs. Addie and Sons, The Glengarnock Iron and 
Steel Company, &c. 


Tue Nicaragua Canal Bill has been reported by Senator 
Sherman, who gave notice in the Senate that he would call it up 
at an early date. The new Bill is drawn on substantially the same 
lines as the Bill reported at the last session. It includes a propo- 
sition to guarantee bonds of the company to the extent of 
100,000,000 dols. The real and personal property and franchises of 
the company are included in the liabilities, 


At the recent South African Exhibition at Kimberley, 
fires broke out on three occasions, the last occurring on the 18th 
ult., when a large number of packing cases were ignited, and the 
fire threatened to spread to the main buildings, showing the 
necessity for the arrangements which had been made with Messrs. 
Merryweather and Sons’ tire apparatus, by which the fires were 
extinguished. The ‘Squire’s Engine” also rendered useful 
service in driving machinery temporarily while permanent 
arrangements were in progress. 


THE Manchester City Council applied to the Local 
Government Board for sanction to borrow £60,000, with which to 
purchase the Rampton Manor Estate, near Retford, for puposes of 
sewage disposal. The intention was to send 20,000 tons of Man- 
chester refuse annually to the estate, which is seventy miles from 
the city. The application was opposed by the ‘Trent-side 
inhabitants and the authorities at Retford, on the ground that it 
would be detrimental to the public health. The Local Govern- 
ment Board have refused their sanction. 


INCANDESCENT lamp manufacture and sale is, according 
to an American contemporary, getting decidedly interesting. 
Following up the recent decision sustaining the Edison fundamental 
patent on incandescent lamps, the General Electric Company has 
secured an injunction restraining the Sawyer-Mann Company, a 
Westinghouse concern, from the further manufacture of lamps 
infringing the Edison patent. The court imposed the condition 
that the Edison Company must sell lamps for use with Westinghouse 
apparatus installed prior to the first decision in favour of the Edison 
Company, July 14th, 1891, ‘‘upon terms reasonable under the 
circumstances of the particular case.” The General Electric 
Company advertises its lamps as the only ones lawfully made; but 
the many small tirms engaged in lamp manufacture appear to be 
still actively at work, and advertise 16-candle power lamps as low 
as 35 cents. 


Tue following is given as an example of the misuse of 
engines of the triple-expansion type. They are results of a test 
made by Mr. J. H. Vail, and are interesting. The test of a triple- 
expansion non-condensing engine gave the following results :—The 
loss by engine friction, as shown by friction cards, was 15°9-H.P. 
Under a load of 41°1 electrical horse-power the indicated power 
was: high-pressure cylinder 34:9, intermediate cylinder 22:0, and 
low-presssure cylinder 12°7, giving a total indicated horse-power of 
69°6, and a commercial efficiency of 59 per cent. The low-pressure 
piston and runhing gear were then disconnected and the engine 
tested as a cross-compound non-condensing engine. The loss 
by engine friction in this case, as shown by indicator cards, 
was 9°6-H.P. Indicator cards taken with a load of 37°17 elec- 
trical horse-power showed 32°8-H.P. in the high-pressure cylin- 
der and 20°8-H.P. in intermediate cylinder. The total indicated 
horse-power was thus 53:6. and the commercial efficiency 69°3 per 
cent. 


Tue Board of Public Works of Duluth, Minn., has 
advertised a competition for plans for a tunnel under the ship 
canal at that city. This canal is 250ft. wide,and has a depth of 
from 32ft. at the centre to 10ft. at some places on the side. The 
finished tunnel must leave a depth of 25ft. of water at the centre 
and 23ft. at the sides of the canal; so it will not be necessary to 
have the top of the shell below the present level of the bed. e 
sections of the tunnel passages are given as follows in the Engi- 
neering Record :—One street passage of 20ft. clear width, or two 
street passages each of 10ft. clear width, with a clear height in the 
centre of each passage of 14ft.; one sidewalk passage of 8ft. clear 
width, or two sidewalks each of 4ft. clear width, which may be 
constructed as a separate passage or as part of the street passage 
as the designer may choose ; a railway passage with a clear width 
of 14ft. and a clear height at the centre of the track of 18ft. The 
portion of the tunnel under the canal between the piers, which is 
250ft. long, is to be on a vertical curve tangent to the grades of 
the approaches on each side. 


Tue Royal Academy of Sciences of Turin, in accord- 
ance with the bequest of Dr. Cesare Alessandro Bressa, and in 
conformity with the programme published December 7th, 1876, 
announces that the term for competition for scientific works and 
discoveries made in the four previous years, 1889-92, to which only 
Italian authors and inventors were entitled, was closed on 
December 31st, 1892. The Academy now gives notice that from 
the Ist of January, 1891, the new term for competition for the 
ninth Bressa prize has begun, to which scientific men and inventors 
of all nations will be admitted. A prize will therefore be given to 
the scietific author or inventor, whatever be his nationality, who, 
during the years 1891-94, ‘“‘according to the judgment of the 
Royal Academy of Sciences of Turin, shall have made the most 
important and useful discovery, or published the most valuable 
work on physical and experimental science, natural history, 
mathematics, chemistry, physiology, and pathology, as well as 
geology, history, geography, and statistics.” The term will be 
closed at the end of December, 1894, The sum fixed for the prize, 
deducting the income tax, will be of 10,416f. 


JupGinG from the annual Parliamentary returns just 
issued relating to the gas undertakings of the United Kingdom, the 
companies have not yet been seriously affected by the adoption of 
the electric light. Indeed, the gas companies still continue to be 
steadily progressive and fairly remunerative. The number of public 
companies last year was 410, as compared with 405 the previous 
ea and 394 in 1889, and the total capital sunk in gas undertakings 

as risen from £59,878,000 in 1889, to £63,620,000 in 1891. About 
two-thirds of this large total, or £41,144,000, represents the capital 
belonging to public companies, the remainder being the capitalised 
value of the undertakings belonging to local authorities. Both 
classes of undertakings exhibit an increase in business. The 
number of cubic feet produced by the companies last year was 
upwards of 70 millions, as compared with 67 milions the previous 
year, and 614 millions in 1889. There was even a larger increase 
in proportion in the number of cubic feet produced wl ocal autho- 
rities. Customers do not increase in a like degree, although in 1891 
there was an addition of 55,759 to the number of consumers sup- 
plied by the two classes of undertakings. An addition of 4,7 
was made to the number of lamps erected for the illumination of 
public roads. The gross receipts of the companies increased during 
the year by rather more than £1,000,000, and the quantity of coal 
carbonised by 977,000 tons. Owing to the growth of expenditure, 
net profits have fallen from an average of 11°‘71d. per 1000 cubic 
feet in 1888, to 9°15d. in 1891. e average dividend has conse- 
quently fallen from £8 11s. O?d. per cent. in 1889, to £8 7s. 10#d. 
per cent, in 1891. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveavu aND CHEVILLET, Rue de la Banque. 
. BERLIN.—AsuHER anv Co., 5, Unter den Linden. 
VIENNA.—GEROLD anv Co., Booksellers. 
LEIPSIC.—A. TwieTtMEYER, Bookseller. 
NEW YORK.—IntTERNATIONAL News Company, 83 and 85, 
Duane -street. 





PUBLISHER'S NOTICE, 


*,* With this week's number is issued as a Supplement a Two-page | 
Engraving of the Pumping ayeaee at the New Commercial | 
Graving Dock, Barry, South Wales, Every copy as issued by | 
the Publisher includes a copy of the Supplement, and subseribers 
are requested to notify the fact should they not receive it. 

** Next Week a Double Number of THE ENGINEER will be pub- 
lished, containing the Index to the Seventy-fourth Volume, Price 
of the Double Number, One Shilling. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Tor insertion in this column, must in all cases be accompanied by a larg 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

** We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good saith. No notice: 
whatever can be taken of anonymous communications, 

W. H. D.—IJf you will look again you will see that we have not used the 
words “ this country.” What we have said is that Mr. Webb's is the first 
eight-coupled engine with a tubular boiler used in England, 

IGnotus.—(1) All the information we possess at present we have published 
with an engraving of the Umbria’s shaft in our last impression. (2) We 
are not aware of the existence of any better cement Jor firing rubber to iron 
than that used by cycle makers. 

Locomotion.—There is no modern treatise on the locomotive of any import- 
ance. You will sind, however, all that you want in THe ENGINEER. Jf 
you will say more particularly what class of information you require, we 
may be able to select from back numbers still in print what will meet your 
wishes, i 

C. W. (Bethnal Green).— We cannot tell you what to use until we know of 
what the deposit is composed. Clearly it ought not to be, under the cireum- 
stances, ordinary boiler scale, If it were, you could use nothing better than 
muriatic acid to get rid of the scale ina hurry, but always with some risk 
to the plates of the vat. If you will send us a sample of the scale, we shall 
be in a better position to advise you. 

H. B. (Rotherham).—Air condensers are very well known, and have often 
been used. Cradock, for example, patented one form some forty years ayo. 
Blackburne used an air condenser in his steam dog-cart. The addition of 
a small quantity of cold water, wetting the pipes outside, greatly augments 
the efficiency of such condensers ; and in this form the system is now being 
used to a limited extent in the Manchester district. 

J. C. (Undercliffe).— We very strongly advise you, being, as you say, an 
amateur, not to attempt the construction of a crane to lift taro tons ; and 
we must decline to express any opinion whatever on your proposed 
arrangements. A crane of the kind is quite large enough to kill men, and 
is out of the range of legitimate amateur work. If you wish to read up the 
subject, you cannot do better than begin with the treatise on cranes which 
= = obtain for a couple of shillings from Crosby Lockwood and Son, 

ondon, 








SQUARE CRANE SHAFTS. 
(To the Editor of The Engineer.) 
Sir,—T shall be glad if any of your readers can give me the names of 
any firms who make a speciality of large square shafts for cranes. 
January 7th. Bonus. 


QUILTING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—Will any reader put me in communication with a manufacturer 
of quilting machinery, for quilting linings, &c.? 1 am desirous of 
putting in one or more of such machines, and we have no manufacturers 
of such in Canada. D. A. E 

Toronto, December 27th. eicgeaas 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
*rom the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 148. 6d, 
Yearly (including two double numbers)... .. £1 98. Od. 

It credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 








will, until Surther notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER | 


weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 
Tun PaPer Copres— 
| ag ee, ere Pe A 


RE ar ee er ee 
Tuck Parer Coprrs— 
Half-yeurly .. 0 100 00 co co eo cc #1 Oe, Sd. 
LO i re rn ae re > mac 
ADVERTISEMENTS. 


*.* The charge for advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings perinch. All 
single alvertisementa from the country must be accompanied by a Poat-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in“ ordinary” and “ special” positions 
will be sent ov application. 

Advertisements cannot be inserted unless delivered before Six 
o’clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sudney White; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 








MEETINGS NEXT WEEK. 

InsTITUTION OF CiviL ENGINEERS.—Tuesday, January 17th, at 8 p.m. 
Ordinary meeting. Further discussion on Mr. Dowson’s paper, ‘‘ Gas 
Power for Electric Lighting.” — Thursday, January 19th, at 2.30 p.m., 
students’ visit to the works of Messrs. Maudslay, Sons, and Field, West- 
minster Bridge-road, S.E. 

JUNIOR ENGINEERING Society,—Saturday, January 14th, visits to the 
Millbank-street and Eccleston-place Stations of the Westminster Electric 
Supply Corporation, from 2 to 4 p.m. 

Society oF ArTs.—Tuesday, January 17th, at 8 p.m. Foreign and 
colonial section: ‘‘ Mexico, Past and Present,” by Edward J. Howell.— 
Wednesday, January 18th, at 8 p.m. Ordinary meeting: ‘The Mining 
Industries of South Africa,” by Bennett H. Brough, Assoc. R.S.M., 
F.G.8.—Thursday, January 19th, at 4.30 p.m. Indian section: ‘“ The 
Currency Problem,” by J. Barr Robertson.—Friday, January 20th, at 
8 p.m. Howard lectures: ‘The Development and Transmission of Power 
from Central Stations,” by Professor W. Cawthorne Unwin, F.R.S. 

RoyaL METEOROLOGICAL Soctety.—Wednesday, January 18th, at the 
Institution of Civil Engineers, Great George-street, Westminster, at 
7.15 p.m. Address by the President, Dr. C. Theodore Williams, on 
“The High Altitudes of Colorado and their Climates.” 

CuemicaL Socrety.—Thursday, January 19th, at 8 p.m. ‘ The Deter- 
mination of the Thermal Expansion of Liquids,” by Professor T. E. 
Thorpe; ‘The Thermal Expansion and Specific Volumes of Certain 
Paraffins and Paraffin Derivatives,” by Professor Thorpe and Lionel M. 
Jones; ‘‘The Hydrocarbons formed by Decomposition of the Citrene 
Dihydrochlorides,” by W. A. Tilden and Sidney Williamson ; ‘‘ Camphor- 
sulphonic Derivatives,” by F. 8. Kipping and W. J. Pope ; ‘‘ Note on the 
Decaphanes formed from Terpenes and Camphor,” by H. E. Armstrong. 
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THE HOWE COURT MARTIAL. 


AFTER an inquiry extending over nine days, Vice- 
Admiral Fairfax has been acquitted by a Court Martial 
on a charge of hazarding the ships in the Channel 
Squadron, whereby H.M.S. Howe stranded on a shoal, in 
the passage leading into the harbour of Ferrol. This 
court was composed of some of the most distinguished 
officers in the Navy, and presided over by Admiral Sir 
Nowell Salmon, who hoisted his flag at Plymouth 
specially for the occasion. A weak point in the inquiry 
was, that the prosecution was placed in the hands of a 
paymaster, employed as secretary to the Commander-in- 
Chief at Portsmouth. An officer of this branch has not 
sufficient knowledge of technical matters connected with 
seamanship, nor a position commensurate with such a 
duty. The office should have devolved upon an executive 
officer of high standing, who would have commanded 
respect, and brought out all the points necessary for a 
full explanation of the circumstances. It would have 
been more satisfactory had Admiral Sir Geoffrey Hortby 
been directed to preside over the Court, and Sir Nowell 
Salmon been given the duty of prosecutor. An eminent 
barrister assisted Admiral Fairfax in his defence, which 
was ably prepared, and put before the Court every point 
that could be advanced in justification of the course 
pursued. 

The evidence given before this Court was, in its com- 
pleteness, a great contrast to that which satisfied the 
previous inquiry, and honourably acquitted Captain 
Hastings and the navigating officer of the Howe. It 
showed that this vessel had to some extent diverged 
from the course of the flagship, and been set into Lensala 
Bay. Emerging from this position, she struck on a shoal 
which extended further out than was marked on_ the 
chart. Primarily, therefore, an inaccurate survey was 
responsible for the disaster. But, incidentally, questions 
were raised as to the conduct of the squadron on this 
oceasion; whether the ships should have gone in on a 
tlood tide; whether the speed of entry was adequate to 
this condition of tide; and whether, if the ships had been 
in a closer formation, there would have been less 
chance of any of them taking the ground. As regards the 
time of the tide, several distinguished officers were called 
for the defence who said they would take a squadron into 
Ferrol at any time of tide; that there was nothing 
difficult in the navigation; and that on this occasion 
the squadron was handled in seamanlike manner. 
With all due deference, we are not prepared to en- 
dorse this view in reference to the tide. It might 
apply to a harbour well known to our officers, and 
on the chart in which every reliance could be placed. 
But it is probable that on this occasion few of the 
officers had ever been into Ferrol before, and with a 
chart one hundred years old special precautions were 
necessary. There was no urgency in the matter. By 
waiting a few hours slack water could have been secured, 
and the ships would have been more under command at 
moderate speed. There can be no question of the 
necessity of not traversing such a passage at too high a 
rate. Points and headlands have to be verified and bear- 
ings taken, which cannot be satisfactorily performed if 
ships are approaching them with rapidity. Then, again, 
in turning, the circle is smaller with slow speed, and a 
ship advances less at the beginning of the arc. But as 


the Admiral well put it in his defence, “the danger of 
drifting in a tideway at low speed on to a known 





shoal is far less than the danger of grounding on 
an unknown shoal at a high speed.” Taking into con- 
sideration, therefore, that the entrance to Ferrol is 
narrow, and at a certain point circuitous, we hold that to 
take a heavy squadron into such a place, navigated by 
men not well acquainted with the locality, must be 
attended by risk if a speed of ten knots is maintained. 
As regards the formation, whether the ships are two or 
four cables apart, we think the Admiral was also right in 
this respect. The closer order is for evolutions in open 
water, while for navigation a greater distance between 
the ships is safer. The Court, in acquitting Admiral 
Fairfax, considered it was inexpedient to have reduced 
speed as he approached the anchorage, considering the 
other ships were still in narrow waters. But it held this 
did not cause the grounding of the Howe, though it may 
have increased her difficulty in getting back to mid 
channel before taking the ground. On the question of 
tide the Court is silent, but it would have been more 
satisfactory if some opinion had been given as to whether 
this point is to be ignored in the entry of such places. 
We know that in going in and out of the Tagus the state of 
the tide is taken into very serious consideration, and this is 
a place much better known to our officers than Ferrol. 
The Channel Squadron is looked upon as a training school 
for our officers, and its handling should be above suspicion. 
There is considerable difference of opinion as to whether 
there was justification on this occasion in entering with a 
flood tide, and an opinion from such a Court would have 
had great weight in the service. It is hardly safe to 
assume that silence gives consent, because it is not found 
that this circumstance conduced to the grounding of the 
Howe, and we are left in ignorance as to the opinion of 
the Court on a very important matter. As regards the 
chart, officers and the public are inclined te be hard on 
the Hydrographer because ships occasionally run on 
unknown rocks and shoals; it must be remembered, how- 
ever, that in our own territorial waters no survey pro- 
fesses to ascertain the innumerable rocks close in shore, 
except at the entrance of well-frequented harbours. 
Ships are not supposed, and are not justified in 
hugging the land, unless absolutely necessary. There 
is a limit to proximity to the shore within which 
heavy ironclads should not be taken, and in several 
instances within recent years this has been infringed. 
The fact of a rock not being marked on a chart does not 
exonerate a navigator from blame if he, without any 
necessity, hugs the shore. In foreign harbours we are 
dependent upon the surveying work of other nations, and 
no blame can be attached to our Hydrographic Depart- 
ment if the work is ill-performed. It should, however, 
render our officers doubly cautious, and this point should 
have weighed with all concerned in entering Ferrol. 
Though we must lament an accident which will for some 
time deprive us of a fine vessel, it is satisfactory to find 
that on the main point two Courts have held that the 
accident is attributable to circumstances over which the 
officers concerned had no control. But we trust that the 
occurrence following upon the grounding of the Victoria 
and the injury sustained by the Warspite from the same 
cause will, without diminishing the dash of our officers, 
lead them to appreciate the value of caution in naviga- 
tion, and to observe how much more serious in their 
effects are such incidents with modern constructions 
than in former times. 


LATENT HEAT. 


AccorpinG to certain eminent authorities in ethics, 
there can be no progress in the absence of scepticism. 
So long as men believe what they are told to believe, 
there can be no advance made on the past. It is easily 
seen, however, by most thinkers, that if this theory were 
pushed to its limits, we should sacrifice all the teaching 
of experience. We should reject as untrue the accumu- 
lated learning of past generations. Every physicist 
would have to start afresh to toil in the field of science, 
and satisfy himself by the work of his own hands that a 
stone dropped from a height will fall 16ft. lin. in a 
second; that water boils at 212 deg. ; that hydrogen gas 
is given off when dilute sulphuric acid acts upon zine ; 
that ammonia disolves copper; that air becomes hot 
when it is compressed, and so on. Life, however, is too 
short for work of this kind, and so, however sceptical a 
man may be in theory, in practice he is satisfied to take a 
great deal upon trust. There are, however, exceptions 
to this rule, and Mr. Donaldson is one of them. Mr. 
Donaldson is a Master of Arts of Cambridge Univer- 
sity, and a high Wrangler. His attainments lend a 
certain weight and importance to his utterances, which 
would not pertain to a man less educated or skilled in 
the use of mathematical tools. He will pardon us 
then if we say that we publish the letter which will 
be found on another page, not because it has been 
written by Mr. Donaldson, but because the fact that it 
has been written by a Master of Arts and a Wrangler 
imparts to it a species of vicarious importance which it 
does not otherwise possess. The personality of the 
writer is merged in his University honours. Mr. Donald- 
son has played the part of scientific sceptic for many 
years. Who does not remember his book on the 
“Principles of Construction and Efficiency of Water 
Wheels,” published in 1876, in which, casting to 
the winds the teaching of the Lowell experiments, 
and the elaborate investigations of Rankine and Thomson, 
he wrote as follows:—‘‘ The coefficient of efficiency of 
turbines is usually stated to be equal to that of high 
breast wheels, or about ‘75. The investigations of the 
author have led him to the conclusion that the efficiency 
cannot much exceed ‘5. The argument of those who 
uphold the higher coefticient is simply this: The power 
lost by the water must have been communicated to 
the machine; if not, what has become of it? If 
such an argument be applicable to the case of 
one hydraulic machine, it must be applicable to all. 
Thus the water in the tail race of an undershot wheel 
with flat vanes moving at its best velocity, moves with 
only half the original velocity, 75 per cent. of the original 
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power of the ew ent has been lost. Therefore ‘75 is 
the coefficient of efticiency of undershot wheels.” 

Mr. Donaldson now pushes his scepticism into the 
regions of heat and steam. He holds that low-pressure 
steam, used without expansion, is more economical than 
high-pressure steam, used with expansion ; that jackets 
are a source of loss; and asserts to all intents and pur- 
poses that the teachings of those who have made thermo- 
dynamics a special study, such as Regnault, Joule, 
Thomson, Rankine, Clausius, Fairbairn, and Clerk-Max- 
well, are erroneous. To those who, like ourselves, are 
unable to believe that the men we have named were in- 
competent as investigators, or mendacious as writers, 
Mr. Donaldson will appear as the solitary exponent of a 
rank heresy. But it is always good for the world to hear 
what an eminent heretic has to say, and after all it may 
turn out perhaps that our correspondent’s opinions are 
based on an unfortunate misunderstanding. There is, 
however, room, we fear, to believe that his want of faith 
goes deeper than this, and that he disputes not only the 
deductions which ‘they have drawn from experiments, but 
the propriety of the experiments themselves. With this 
latter point it is, of course, impossible for us to deal. 
Concerning the possible misunderstanding, however, it 
may be worth while to say a few words. 

Mr. Donaldson does not believe in latent heat. In 
other words, he will not have it that about five times as 
much heat is needed to boil away a pint of water as will 
suffice to raise it from 82 deg. to 212 deg. His 
incredulity is akin to that which he imputes to the 
believers in turbines with an efficiency of ‘75 per cent. 
He cannot understand what has become of the heat 
which cannot be appreciated by a thermometer. Some- 
thing of his error is no doubt due to the use of the 
inadequate term ‘latent heat,’ which implies, no doubt, 
and is very generally taken to mean, that the heat is all 
there, only it is somehow hidden or concealed. We quite 
agree with Mr. Donaldson that there is no more heat in 
the steam than there is in the water, but our acquiescence 
in his views stops at that point. After the boiling point 
has been reached, the further heat added by the lamp of 
the laboratory or the furnaces of asteamship is converted 
into work. It is expended in bringing about changes of 
state. Mr. Donaldson's scepticism, then, narrows itself 
to this, that he does not believe that 965 units of heat 
are required to convert into steam 1]b. of water at 
212deg. Far be it from us to undertake the task which 
the writings of such men as Regnault have failed to accom- 
plish. But we may, nevertheless, call his attention to 
the fact that water is in no sense or way peculiar in 
demanding the expenditure of heat to effect a change in 
its state. The same thing holds good of every known 
substance, solid or liquid, and would hold good of a per- 
fect gas, no doubt, only that for it a change of state in the 
ascending scale is, so far as is known, impossible. And 
this we say, although it is not impossible that a gas 
submitted to an enormously high temperature—as, for 
example, in the sun—imay assume yet another state, 
concerning which we have in this world no experimental 
knowledge whatever, unless, indeed, some abnormal 
results obtained by the spectroscope admit of explana- 
tion on this hypothesis. Such questions, however, 
and those raised by Mr. Crookes in connection with 
extremely high vacna have nothing to do with the 
issues raised by Mr. Donaldson. As an illustration 
of how heat becomes converted into work, and dis- 
appears in the process, we cannot cite anything better 
than the melting of ice. To melt a pound of ice, 
beginning the process with the ice at 32 deg. requires as 
much heat as will suflice to heat 143 1b. of water from 
39 deg. to 40 deg. The molecules of the ice are bound 
together by a very great force. How great is proved by 
the all but irresistible effort to dilate, exerted by water 
in the act of freezing. The molecules are compelled to 
assume a definite relation to each other. That is to say 
they form crystals, and the foree which they exert in 
compliance with the law is, no doubt, the equivalent to 
a large extent of that which is required to drive them 
apart again. Consequently, to melt one pound of ice 
requires 143 x 772 = 109,396 foot-pounds. It would 
suttice to lift the ice toa height of over twenty miles. 
It represents over 3-horse power exerted for one minute. 
Beyond all question, this heat has actually dis- 
appeared ; it has been wholly consumed in producing 
change of state, and the water at 32 deg. is now 
competent to reconvert—by resuming the condition of 


ice—into heat all that has been expended on it. The | 


disappearance of heat in this way is not peculiar to ice. 
The melting of a pound of sodium nitrate converts 113 
units of heat into work. The converted heat of a pound 
of beeswax is 175 units, and soon. If we take water at 
32 deg. and apply heat, we shall find its temperature 
rise, simply because no change of state is effected, and 
the heat remains as heat, and can be measured by a 
thermometer. But as soon as the point is reached at 
which, under the limiting conditions of pressure, change 
of state can begin, the thermometer will no longer rise. 
This point is attained under ordinary normal atmo- 
spheric conditions at 212 deg.; subsequently ebullition 
commences. Heat is being converted into work, the 
work consisting in overcoming the molecular adhesion of 
the water, and imparting motion to the molecules. In 
doing this very nearly 966 units are converted, so that the 
total quantity of heat required to turn into steam one pound 
of water beginning at 32 deg., is 1147 units. The 966 units 
are as completely lost as heat, as are the 43 units con- 
verted into work per horse-power per minute in a steam 
engine. If, however, the steam is not permitted to do 
any external work, it will, on being converted back again 
into water, restore the whole of the heat expended upon 
it in the first instance. 

It will be seen that Mr. Donaldson cannot rest content 
with tilting against the theory of the latent heat of steam ; 
he has a much larger part to play. He will have to 
show that all those who have previously dealt with the 
matter are in error in assuming that a change of state 
can be produced without the conversion of any con- 


siderable quantity of heat into work. With one word of 
caution to our readers we leave the subject. Mr. 
Donaldson has a good deal to say about specific heat. 
It must not be forgotten that the term is purely one of 
comparison. The standard, water, is an arbitrary standard, 
adopted because more heat is required to raise water 
through any given range of temperature than any other 
known substance, consequently the specific heat of all 
other bodies can be expressed in fractions of unity. “The 
absolute specific heat of water” is sometimes spoken of 
with a certain regret as an unknown quantity. But it is 
by no means easy to see what the phrase is intended to 
mean. We might as well speak of an absolute foot or an 
absolute pound. We dare to hope that Mr. Donaldson 
has unwittingly attached a meaning to certain terms 
which they are not intended to convey. In any case his 
letter is an instructive example of what the sceptical 
principle can do when pushed to its limits by a man 
skilled in the use of mathematical tools and appliances. 


STAY TUBES IN MARINE BOILERS. 


Marine boilers are all but invariably provided with 
stay tubes. That is to say, certain tubes are made longer 
and thicker than the others. Their ends are screwed, and 
thin nuts are put on them at both ends, with the object 
of preventing the tube plates from being forced off the 
ends of the flues. Why are these stay tubes used? Are 
they really needed? They add to the cost of a boiler, 
and probably augment the stiffness of the plates, which 
is certainly objectionable. If we turn to the Board of 
Trade regulations, as set forth in Mr. Trail’s treatise, 
** Boilers, their Construction and Strength,”’ we fail to find 
a syllable about them. Their use is apparently not 
demanded by the Board of Trade. In locomotive boilers 
they are never found by any chance. In the United 
States practice, until recently, they were almost unknown. 
We have heard it stated, however, by competent 
authorities, that when they are not used the tube ends 
of boilers are apt to leak. This statement must be taken 
for what it is worth. There is reason to believe that 
they were first employed, not to strengthen the boiler, 
but for a totally different purpose, and that although the 
conditions under which their employment was acceptable, 
convenient, or even necessary, have long since disappeared; 
they are still retained as a result of that conservative 
spirit for which British engineers are remarkable. Stay 
tubes were used in the old-fashioned box boiler, and in 
the earlier Scotch boiler, not to strengthen the plate but 
to stiffen it and hold it up against the action of the drifts 
with which the other tubes were made tight. To this 
end, the stay tubes were not only screwed into the tube 
plates, but were fitted with nuts both inside and outside 
the plates, and in tubing a boiler these stay tubes were 
always put in first, and we have no doubt but that they 
did excellent service. But in the present day tubes are 
not drifted but “rolled” in the plates, and consequently 
all risk of bending the plates has been avoided. So far 
as we have been able to arrive at the facts, this explana- 
tion appears to be correct; but, it must of course, be 
taken for what it is worth. 

It is obvious enough that if the force required to pull a 
tube through the plate be sufficiently great, there can be 
no possible reason connected with the strength of the 
boiler for having stay tubes. On this point there has 
been for years no room for doubt. Recently a carefully 
conducted set of experiments has been carried out for 
Messrs. Yarrow, but they were not wanted. As far back as 
January, 1877, a series of experiments was conducted 
in the Navy Yard, Washington, by Chief-Engineer W. 
Shock, U.S.N., on the holding power of tubes secured in 
various ways. Iron tubes 2jin. diameter outside simply 
expanded in a tube-plate only jin. thick, required a stress 
of 14,800 lb. to pull them out. When the ends were 
rivetted over they gave way at 25,000 lb. “ Rolled” 
brass tubes stood over 10,0001b. as a minimum. The 
addition of ferrules or rivetting over brought the bearable 
stress up to as much as 30,000 lb. Indeed, ferrules were 
found to be as effective as nuts, tubes with nuts standing 
about 22,000 lb., while those with ferrules and no nuts 
stood as much as 40,0001b. The tubes secured by nuts 
only gave way by drawing the ends through the nuts with- 
out stripping the threads. The lowest result was obtained 
with a tube expanded by a Dudgeon tool in a in. plate, 
no beading or rivetting being added. Even in this case a 
pull of nearly 6000 1b. was required to pull the tube out 
of the plate. It may be taken as certain that a 3in. tube 
in a {in. plate will stand without moving a stress of 
10,000 1b. With this as a datum we can proceed to con- 
sider whether stay tubes are or are not wanted. 

We have lying before us drawings of a modern three- 
furnace boiler with separate combustion chambers for 
each furnace. The area stayed by tubes for each of the 
wing furnaces measures 4ft. wide by 3ft. 9in. high, repre- 
senting an area of 15 square feet, or 2160 square inches. 
There are sixty-five tubes 3}in. diameter outside, of which 
twelve are stay tubes. The total sectional area is 625 square 
inches, which, deducted from 2160 square inches, leaves 
1535 square inches. The working pressure is 160 lb., and 
1535 x 160 = 245,600 1b. as the gross effort which the 
tubes and the sides and top of the combustion chamber 
have to resist. Let us, however, confine our attention to 
the boiler front, and assume that the tubes have to sup- 
port the whole area of 15 square feet. There are sixty- 
five of them, and taking the bearable stress for each 
at 10,000 Ib. only, we have a total of 650,000 Ib., 
or more than two and a-half times the possible stress. 
It must be borne in mind, however, that 10,000 lb. does 
not represent what we may call the breaking or unbearable 
stress, which is no doubt nearer to 20,000 lb. for such 
tubes as are usually found in the modern marine boiler. 
But, if we say that only 15,000 Ib. can be borne by each 
tube without a ferrule, there appears to be an ample 
factor of safety provided; and if there is not, it is 
assuredly not secured by the twelve stay tubes, the 
holding power of which is probably not double that of 
the tubes without nuts. It will perhaps be urged, 
however, that the stay tubes are introduced as a measure 











of precaution. It may, however, be taken for granted 
that if they were considered essential, Mr, Trail would 
have had something to say about them. Mr. Shock 
writes: ‘Formerly it was often thought necessary to 
secure the tube-plates by stay-rods designed to take the 
whole strain due to pressure on the plates, but by refer- 
ence to the experiments it will be seen that the simple 
process of expanding the ends of tubes gives them sufii- 
cient holding power to enable them to act as efficient 
stays for the tube-plates.” All the evidence available 
goes, indeed, to show that their use is a wholly unneces- 
sary precaution. 

If it were quite clear that they did no harm, however, 
no objection could be raised to their use. But there is 
reason to think that they impart stiffness to the tube- 
plates, and this is just the thing to be avoided. The 
tubes not only lengthen when steam is being got up, but 
are, no doubt, continually in motion during the whole 
time the boiler is at work—shortening every time the 
fire-door is opened, lengthening again when it is closed. 
Mr. Yarrow’s most interesting and instructive experi- 
ments, shown before the Institution of Naval Architects 
two years ago, are tolerably conclusive on this point. 
But not only do the tubes lengthen and contract 
as a whole, but they do it irregularly among them- 
selves. There is, in short, no harmony of action, but 
a continual contest, each tube fighting, so to speak, for 
its own hand. The only way to prevent the tubes from 
slipping in the tube-plate under these conditions, lies in 
giving the plate as much flexibility as possible, If the 
plate can ‘breathe,’ there is no leakage. It would 
perhaps be very difficult to prove that stay tubes prevent 
the breathing action, but it is at least as difficult to prove 
that they do not; and it is well known that the stronger 
a marine boiler is made the more likely is it to leak. 
Not long since a case was brought under our notice of a 
small single furnace marine boiler in a tug boat. The 
drawings showed the strongest boiler for the pressure— 
150 lb.—we had ever seen. Every third tube was a stay 
tube. No pains had been spared, we understood, in the 
matter of workmanship or materials, and yet the boiler 
leaked incessantly. Nothing would keep the tubes tight 
at either end. The draught was not forced, and every pre- 
caution was taken to avoid undue stress. The boiler had 
one paramount fault, it was much too strong and rigid, 
and apparently the stay tubes were very largely to blame 
for this. 

Any engineer who has had experience of boilers with 
and without stay tubes would, we hold, do good service 
if he brought the results of that experience before the 
world, giving such facts and arguments as would go to 
show which method of construction cost least for repairs. 


0 


THE TRADE OF THE YEAR. 


Tue Board of Trade Returns for the year 1892 have just 
been issued. They show that the imports from foreign 
countries and British Possessions amounted to a total value 
of £423,892,178, as compared with £435,691,279 for 1891. A 
decrease is thus exhibited of £11,799,181. The exports 
amounted to £227,060,224, as compared with £247,234,150 
for the previous year. In imports the greatest falling-off is 
in raw materials for textile manufactures, which have 
diminished by no less than £11,584,082. The next heaviest 
item in decreased imports is metals, which have dropped by 
£1,936,587. During the year increases have been shown in 
several sections, but not to any large amount. In only one 
section of imports—living animals—has an increase been 
reported. Yarns and textile fabrics lave decreased by 
£5,930,509. Metals and articles manufactured therefrom, 
excluding machinery, have fallen to the amount of £6,152,283. 
The next heaviest item in decrease is under the section, “ All 
other articles either manufactured or partly manufactured, 
which show a value lowered by £3,526,933. The total loss 
on the year’s foreign trading is £20,174,926. This seems a 
startling fall in British trade, but it is considerably less than 
was apprehended at the middle of the year. Up to that time 
the average monthly loss was in excess of two millions 
sterling. The latter quarter of the year the pace to the bad 
has ‘slowed down” considerably, the decrease for the last 
month being only £535,179. Had the average of the first 
eight months of the year been maintained, the official return 
would have shown a loss on the twelve months of nearer 
twenty-five millions than twenty. 


PHENOMENAL RAILWAY SPEEDS. 


Nor long since, when writing concerning a speed of 97:3 
miles an hour said to have been reached by a compound 
locomotive on the Central of New Jersey Railway, we 
expressed a pardonable incredulity ; and we also said, that 
no doubt 97°3 miles would be beaten. On the principle of 
“going one better,”’ we are now told that on the Reading 
Railroad a speed of 98:4 miles an hour has been attained. 
We presume that 100 miles is the recognised limit just at 
present, and due care will have to be observed or the game 
will be spoiled. Therefore it is no doubt that 97:3 has only 
been beaten by 1:1 mile. The decimals add piquancy to the 
game. We notice, however, with some regret, that our con- 
temporary, the Railroad Gazette, is doing much to put an end 
to a harmless and refreshing pastime. We find the following 
passage :—‘‘ The way in which these reports are published 
indicates that possibly their sponsors do not feel the most 
complete confidence in their accuracy. The 98-mile record 
would have been more likely to be challenged in 1890 than 
now, as even ninety miles an hour was then questioned by a 
good many men quite familiar with fast running. Even the 
97-mile record of November 18th last lacks the positiveness 
which one likes to see in matters of this kind. It is alleged 
that the man who took the time was not provided with a stop 
watch. This 98:4 rate seems to have been computed from 
station to station—not from mile posts—and the time is not 
given in minutes and seconds but reads, ‘ 24 minutes.’”” We 
think we may be excused if, under the circumstances, we say 
plainly that we do not believe that a speed of 97:3 miles an 
hour, or 98°4 miles an hour, has ever becn recorded by com- 
petent observers with competent watches in the United States 
or anywhere else. Announcements of the kind must for the 
present be classed with the fish, snake, and “yaller dog” 
stories, for which Brother Jonathan has an insatiable appetite. 
The average American reporter does not know what the word 
“accuracy ’’ means, 
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BRIDGMAN’S 


AUTOMATIC ORE 
MACHINE. 


SAMPLING 


EVERYONE connected with mining or metallurgical opera- 
tions knows how much depends on correct sampling; and 
how difficult it is to obtain this without constant supervision. 
Even when those who take the samples are both skilled and 
unbiassed, the accuracy of the result is often questioned. To 
mix, halve, and quarter large heaps of ore, proceeding from 
many different sources, requires an enormous floor space, 
and the expenditure of time and labour is correspondingly 
great. The differences which are frequently found between 
the contents of duplicate samples, even when they are taken 
with the utmost care, show that the results of hand sampling 
are not absolutely reliable. 

The machine which we illustrate above is the inven- 


Copper Refining Company, of Blue Island, Ilinois, U.S. 
Like all managers of smelting works, Mr. Bridgman had 
found hand sampling tedious, expensive, and often inaccurate ; 
and being in charge of works where it was necessary to 
sample on a large scale, he devised the ‘‘ Automatic Sampler.”’ 
For more than a year the only one of these machines in 
existence was at the Blue Island Works, but after 50,000 tons 
of ore had been put through it, the inventor arranged with 
Messrs. Fraser and Chalmers, of Chicago, to manufacture 
the sampler in different sizes, and it has now been supplied 
to various smelting works in the United States, as well as in 
Chili and Mexico. We recently saw two of them at work at 
the smelters at the Cia. Metalurgica Mexicana, at San Luis, 
Potosi, Mexico; and though both land and labour are cheap 
in that country, the manager, Mr. F. Cazin, told us that the 
saving over hand sampling was something enormous. 

Fig. 1 shows the large or A size. The total height 
of this machine is 7ft. Gin., and it will put through from 
15 to 25 tons, or an average of 20 tons per hour. At the 
Blue Island Works, it stands immediately under a Gate’s 
stone crusher, which breaks the ore fine enough to pass 
through a 3in. ring, but it will equally well sample pieces lin. 
or more in diameter. The machine may be enclosed in a 
dust-case, but the inventor recommends that when ores are 
perfectly dry, they should be slightly moistened before crush- 
ing. Any ore, not too wet to be crushed, can also be sampled 
by this machine, and the result is obtained so quickly that it 
is not necessary to take a separate sample in order to ascer- 
tain the percentage of moisture. 

As may be seen by the illustration, the machine consists of 
three apportioners, I., II., and III. These are strongly made 
of sheet steel, and are all driven by one pulley X. Any pro- 
portion from 4 to 4, can be taken; and, as a rule, two 
samples, each a hundred and thirty-second part of the whole 
bulk, are all that isrequired. Apportioners I. and III. revolve 
in the same direction, apportioner II. in the opposite direc- 
tion ; and the speed is so arranged that whilst I. makes one 
revolution, II. will make three, and III. will make nine. As 
each apporticner moves three times as fast as the one above 
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it, and in the contrary direction, there is a relative speed of 
four to one. 
The upper apportioner I. consists of two concentric rings, 


| divided by eight partitions into eight equal topless and 


bottomless compartments, from each of which leads an 
adjustable spout M. As an example, let us assume that 
twenty tons of ore are to be sampled, that the speed of the 
machine is such that the upper apportioner I. will make 


| five revolutions a minute, and that duplicate samples are 





| 
| 





required, each weighing about 3501b., or ;}, of the total. 
Under these conditions, the sampling would take 70 minutes, 
and one of the adjustable spouts would be set as M—1, 
another (the opposite one) as M—2, and the remaining six as 
M—D. The machine would then be set in motion, and the 


| flow of material started through the feed spout F. It is 


. i saat | evident that at each revolution of the upper apportioner one 
tion of Mr. H. L. Bridgman, the manager of the Chicago | PI PI 


350th part of the whole lot, or 1281b., will pass through the 
feed spout. Of this amount six-eighths, or 96 lb., will be 
discarded by the six spouts M—D, passing down through W 
and H to the spout S, and out of the machine; while one- 
eighth of the 1281b., or 161b., forming the first cut of the 
first or outer sample, will pass through the spout M—1, and 
the remaining one-eighth, or 161b., forming the: first cut of 
the second or inner sample, through the spout M—2. 

These two first cuts will proceed side by side, by separate 
paths, through the same series of operations, and whatever 
applies to the one, applies equally to the other. It will there- 
fore suffice to follow the first sample. This one-eighth, or 
16 lb., having been cut from the mass by the partitions of the 
compartment L, of which M—1 forms an extension, will drop 
nearly vertically through M—1 on its way to the sample box | 
Z,. As it leaves the spout M—1 during the one-eighth of a 
revolution that is occupied by the said M—1 in passing | 
beneath the feed spout F’, it will be intercepted by the inter- | 
mediate apportioner II., which in the same time will have 
made one half-revolution, relatively to I. Since the vertical 
shoot N—1 occupies one-fourth of the semi-circumference of 
II., passing beneath the spout M—1, it follows that one- 
quarter of the 16 1b., or 4 1b., will drop vertically through 
this shoot as the second cut of the first sample. The remain- 
ing three-quarters, or 12 ]b., will pass down the sloping sides 
of II., and be discarded through W, H, and S. 

In precisely the same way the second cut of 4 1b. will be | 
quartered by the lower apportioner“III., 3 lb. being discarded, 
and 11b., as the third and final cut, passing through the 
vertical shoot P, and the spout T, into the sample bucket Z). 
In the same way a 1 lb. portion, as the third cut of the second 
sample, will find its way to the bucket Z,. 

This series of operations will occur at each revolution of the | 
upper apportioner, and at the end of seventy minutes, each | 
of the buckets Z, and Z, will contain 350 portions of about | 
1]b. each, or a total fine sample of 3501b.; these two total | 
samples being as independent of each other as though made | 
at different times and places. Owing chiefly to irregularity | 
of feeding, it will rarely happen that the final samples have | 
exactly their theoretical weight; but even if the contents of | 
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one bucket weigh double those of the other, their assays will 
be found to agree, thus showing that each is a fair sample. 
It will be noticed that only the discarded part of the sample 
is touched by the machine, the retained portions dropping 
nearly vertically, and practically freely through it, until they 
reach the stationary receptacles R, and R,, or the sample 
buckets Z, and Z,. The machine can have had, therefore, 
no influence on the constitution of the samples, and coarse 
and fine must be contained therein, in the same proportion 
as delivered by the feed spout F. 

The contents of the buckets Z; and Z, are put through 
another crusher, till small enough to pass through a Fin. or 
Lin. ring-gauge, and are then run through machine B. This is 
36in. high, and occupies a floor space of about 18in. square. 
Being designed for cutting down the fine crushed final samples 
from machine A, itgives but a singlesample; but it is otherwise 
similar in construction and operation to the larger machine. 

Fig. 2 shows plan and elevation of a sampling and crushing 
works, treating different classes of ore, and so arranged that 
the ore to be sampled need not be touched by hand or spade, 
from the time it leaves the railway truck or the bin. The 
truck F, after passing the scales X, is unloaded into any one 
of the bins D. As the unloading proceeds, the portion 
required for sample—be it one-tenth or one-fifth of the entire 
lot—is delivered through troughs S, which are placed between 
each two bins D, into one or more trucks Q, and these, in 
turn, deliver into the hopper B,. From B, the material passes 
the crusher C, the rolls R, and the large sampler H; the 
discarded portion—or all but a few hundred pounds—passing 
into the elevator E, and thence by the trucks M, to the same 
bin as the rest of the lot, or to any other desired point. The 
samples in the buckets 1 and 2 are raised by chain-tackle to 
the tilting frame T, whence they pass through the hopper, 
B,, the fine rolls O, and the small sampler N; the discarded 
portion going to the elevator E, and the final samples of a 
few pounds each to the sample grinder G, and thence to the 
assay Office. ; 

The apparatus can be easily and quickly washed out, or 
otherwise cleaned; and as the large machine will readily 
handle twenty tons of material per hour, one man can sample 
a hundred tons per day from five different sources, including 
the time necessary to clean the machine, and to run the 
sample through the smaller machine to their final size. For 
hand-sampling of 100 tons daily a floor space of at least 
2000 square feet would be required, whilst for machine- 
sampling 200 is more than sufficient. The cost of the latter, 
allowing for power and lubrication, is from one-fifth to one- 
tenth of the expense of hand-sampling. But the chief 
advantage of machine-sampling is the speed with which it 
can be carried out. The operations commence directly the 
unloading begins, and half an hour after the trucks are 
empty the sample is ready for the laboratory. 








New CABLE TO AUSTRALIA.—It is proposed to lay a new cable, 
via Canada, to Australia. We have no independent telegraphic 
communication to our Colonies, 
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PRIVATE BILLS IN PARLIAMENT, 


A iow railway and other Bills deserving of brief notice still 
remain upon our list, The North British Railway Company 
has deposited a Bill for powers to construct a railway in’ the 
countios of Dumbarton and Lanark, and to substitute open 
cuttings in lieu of tunnels in the city of Glasgow, Tho 
short petition of the Worcester and Broom Railway prays for 
an extension of time for purchase of lands, and the payment 
of interest out of capital during construction, or out of 
revenue or any of the funds of the company, The additional 
powers sought by the North astern Railway comprise the 
construction of seven new lines, several new roads and 
bridges in the counties of Northumberland, Durham, and 
York, in the city of Neweastleupon-Tyne, and Kingston 
upon Hull, ‘The company alse proposes to substitute a 
subway under the York and Normanton Railway for an 
existing level erossing and footbridge, The Lancashire, 
Dorbyshive, and Kast Const, and the Pontypridd, Caerphilly, 
anid Newport Railways are both applicniits for permission to 
make and maintain mew lines, and for the usual additional 
provinions No constructive powers are sought by the 
Cheshire Lines Committee, but it asks for a compulsory 
purchase of lands and buildings in beth Lancaster and 
Chester, The Rhondda and Swansea Bay Company have a 
short Bill in, and the Brombhill and Amble Railway con 
stitutes the tithe: of a proposed incorporation of a new 
company, for the purpose of constructing a new railway from 
Brombhill te Amble, in the county of Northumberland, and 
to make trafic arrangements with the North Mastern Railway 
and the Comminsioners of Warkworth Harbour, who are 
petitioners likewise to Parliament, 

Additional dock railways, tramways, and roads are con 
templated by the Barry Railway Company in three or fou 
different parishes, and it also seeks for power to transfer to 
and vest in itself the rights and privileges at present per 
taining to the Vale of Glamorgan Railway Company. ‘The 
Bexley Heath Railway Company promotes a short Bill for 
reviving the powers, and further extending the periods 
limited by its previous Acts aequired betwoon TSS and 1890, 
for constructing works and purchasing bunds, buildings, and 
other property, Very similar is the application of the Wirral 
Railway Company, but the latter asks for time to sell lands 
held by it, as well as to purchase them from others, Under 
the category of abandonments, whieh includes but few 
exunplos, may be classed the Guiseley, Yeadon and Headingley 
Railway, This company . desires to abandon the rail 
ways and works authorised by the Leeds and Yeadon 
Railway Act of IS91, to relonse the company from all 
liabilities, and to make provision for the possible wind 
ing up and dissolution of it, In addition to the con 
struction of seme new lines, in’ the Bast Riding — of 
Yorkshire, the Searborough, Bridlington, and West Riding 
Junetion Railways Company petition to be empowered to 
make trafic arrangements with four of the leading compunies 
of their district, and to run over parts of three different 
lines. Yorkshire can certainiy claim a prominent place in 
railway enterprise, as at present foreshadowed, as the next 
notice in the Gacefte refers to the incorporation of a company 
for the construction of a line from Beeston to Hunslet and 
Leeds, with bridges over the river Aire at the last-named 
town. Clauses are introduced in the Bill to authorise the 
Leeds Corporation to subscribe towards the costs of the 
bridges, and ultimately to vest in that local authority the 
maintenance and management of them. 

While the Brighton Marine Palace and Pier Company 
petitions, ina very short Bill, for an extension of time for 
the construction and completion of its pier and works, the 
application hoaded Weston super. Mare Grand Pier embraces 
ao much larger scope. It includes the incorporation of a 
company, with power to construct a pier at the above 
mentioned locality, to acquire lands, levy tolls and rates, and 
make agreements with railway companies and the Weston 
super-Mare commissioners. ‘The approach to the pier com 
mences on the westerly side of the present esplanade, imme 
diately opposite Regent-street, and extends seawards for a 
distance of 1b0ft, From this point the pier itself runs out 
to sea in a north-westerly direction for a total length of 
6640ft, The company introduces into its Bill the necessary 
clauses to empower it to administer to the comfort) and 
amusement of the public. A pier or breakwater, 350 yards 
long, a mile of railway, an embankment or sea wall extend 
ing along the coast of Fishguard Bay for a distance of 300 
yards, and the incorporation of a company, are all provided 
for in the Bill, entitled Fishguard Bay Railway and Pier. 
Other works of a minor character are also projected, all at 
Goodwie, in the county of Pembroke. The company also 
asks to be authorised to demise and lease, or to sell, all its 
proposed works, and the tolls, rates, and duties belonging to 
them, and to be constituted the Harbour Authority for Fish- 
guard Bay, and a portion of the sea adjoining, within certain 
limits detined in the Bill. Provision is also made for the 
erection of an hotel or a hydropathic establishment. It may 
perhaps be questioned whether a “ wharf" comes strictly 
under the category of piers, but as there are only one or two 
examples of the former structure which form the subject of 
application to Parliament, we may here briefly advert to the 
Barking Town Wharf. The Conservators of the Town 
Wharf of that place have deposited a Bill for the purpose of 
transferring their powers, rights, and privileges to the Local 
Board of their district, thus following an example which is 
fast becoming nearly universal, and to which we have pre- 
viously alluded. 

Financial clauses and provisions constitute the bulk of the 
application of the Eastand West India Dock Company, which 
asks, in addition, to be empowered to raise a certain pre- 
scribed sum by the creation’ and issue of debenture stock, 
which shall rank peri passu with the existing debenture 
stock of the company. There are a couple of petitions under 
the title of ** Corporation ” which deserve mention. One of 
them is presented by the Corporation of the city of Bristol, 
with a preamble of some magnitude. Among the important 
works contemplated is the construction of a dock with an 
area of thirty-one acres, a pier four hundred and seventy 
yards in length, and a breakwater extending seawards about 
three hundred yards. These are succeeded by a couple of 
deviation railways, and the building of four new lines. Some 
of the following clauses provide for new roads and streets, 
and the widening and alteration of existing thoroughfares. 
Six branch railways are next scheduled, and a swing bridge 
over the Avon pretty fairly terminates the respective items 
of the undertaking. It is proposed to vest the new streets 
and widenings in the Urban Sanitary Authority for the dis- 
trict of the city and county of Bristol. The Bill promoted 
by the Liverpool Corporation concerns itself chiefly with finan- 
cial matters, and the general powers usually granted to 
authorities of that description, but brings forward no new 





THE ENGINEER. 


works of a constructive character. Although not of an engi 
neering type, yet many will not regret to learn that a 
Bill under the tithe of “Thames Watermen and Lightermen” 
sooks principally to provide for requiring, determining, and 
securing the more offectiial moasuroment and registration 
of barges, lighters, and other craft not carrying passengers, 
Another clause affects passenger vessels, 

Some waterworks, though not of much magnitude, are to 
be carried out in Hants and Surrey under a company to be 
incorporated, with the name of the Frimley and Farnborough 
District Water Company, The works comprise a pumping 
and collecting reservoir, with a capacity of 100,000 gallons ; 
a serviee reservoir, holding 500,000 gallons, together with 
serveral conduits and lines of pipes. Agreements are to be 
made with railway, canal, gas, and other water companions 
for mutual accommodation, Now canals, amounting in the 
aggregate to about a mile, and a couple of inclined planes, 
one cighteen and the other twenty-six chains in longth, for 
the transhipment of boats from one canal of the company to 
another, await the passing of the Birmingham Canal Bill, 
The promoters of the application are the company of Pro- 
prictors of the Birmingham Canal Navigations, and they 
have petitioned gonerally for additional powers respecting 
the management and maintenance of their property, In 
Tue Exainner, of the 2nd ult,, the tithe: of Mersey Docks 
and Harbour Board various powerswan quoted, but tho 
several provisions of the Bill are worthy of a somewhat more 
oxtended notice, Nine now railways, of no great longth, are 
first schoduled ; two es or jettios are in separate clauses ; 
and ao floating landing stage, with connecting bridges 
between it and the pier, is also projected, Prince's landing 
stage is to be extended 100 yards, and a bridge is to span the 
interval between it and Prince's Parade. The dock of the 
same name ix to be narrowed on its western side for the 
Whole of its longth, and similar operations are to be carried 
on with regard to the Vietoria and Trafalgar Basing, 

Before the 16th inst., memorials complaining of non-com 
pliance with the Standing Orders of either House, with respect 
to Private Bills, numbered from LOL to 200, must be lodged in 
the Private Bill-oflies, Previously to the Toth of this month, 
the deposit money, amounting tod or 5 per cont, of the estimate 
of the undertaking, according to the particular charactor of the 
Bill, must he lodged with the Paymaster Gonoral for Works in 
Mngland, in Ireland with the Accountant-General, and in 
Seotland with the Queen's and Lord Treasurer's Romom- 
brancer, or with the Paymaster-Goneral in’ England, In 
certain cases, depending upon the manner in which the 
necessary funds are to be raised, or where no private or 
personal pecuniary profit, or advantage are to be derived, the 
monetary deposit’ is disponsed with by both Houses, and a 
declaration may bo substituted for it. It is evident, there 
fore that where such a substitution cannot be made, the 1th 
of January marks a critical period in the future progress of 
Private Bills, 

Memorials complaining of non-compliance with — the 
Standing Orders, and deposited in the Private Bill-office on or 
before the Oth of January, 1803, comprise the following : 
Kdgware-road and Victoria Railway, No. 42 on the Petition 
List, against which a Memorial has been presented by the 
Duke of Westminster, through the agents, Messrs. Rees and 
Frere, Waterford and Limerick Railway, No. 47; Memorial 
ists, Midland Great Western Railway of Ireland Company ; 
agents, Messrs. Martin and Leslie, Devonport Water, No, 
19, and Plymouth Corporation Water, No, 88; the Mast 
Stonehouse Local Board appear against both these companies, 
with GC. i. Baker as their agent. The seeond Trish Bill 
attacked is the Waterford Harbour, No, 71, and by the Mayor, 
Alderman, and Burgesses of Waterford; the agents are 
Holmes and Co, 


COMPLETION OF A NEW WATCH FACTORY AT 
PRESCOT, 

Tue town of Prescot has for long been one of the principal 
and is perhaps the most ancient centre in Kngland for the 
manufacture of watch movements, and during the last few 
years the Lancashire Watch Company have been largely 
developing the above industry by the erection of one of the 
most modornly-equipped watch factories in Kurope. The idea 
of the factory was first conceived at the time of the agitation 
for the passing of the Merchandise Marks Act in 1887, to 
protect the watchmakers from fraud. It was then felt that 
What was really wanted was a factory that would turn out 
complete and cheap watches, and the result: was the forma- 
tion of the Lancashire Watch Company, which is practically 
an amalgamation of almost all the watch movement makers 
in Prescot, and three firms outside the town, with Mr. 'T. P. 
Howitt as managing director. The amount paid to pur- 
chase the machinery, tools, stock, &c., belonging to these 
separate businesses amounted to nearly £21,000, and the con- 
tract for the erection of the first section of the new factory 
was entrusted to Messrs, KE. Taylor and Co., of Littleborough, 
near Bolton, 

This first section of the new tactory was completed three 
years ago, and opened by Lord Derby on January 11th, 1890, 
but was then only regarded as a very partial instalment of 
what the company expected eventually to accomplish, their 
programme including the erection of two other still larger 
factories, with a full and complete equipment of automatic 
and other machines, with the necessary tools and appliances 
for the manufacture, not only of the movements, but of a 
complete watch in Prescot. The first portion of the factory 
completed, including the yard, occupied a site 286ft. long by 
S94ft. wide, and consisted, except where cellared, for the 
heating and ventilating arrangements of a series of one- 
storied buildings. The principal workroom was 180ft. long 
from north to south, by 87ft. wide, the main entrance being 
in the centre of the south wall, along which were arranged 
six foremen’s cabins, formed of glazed partitions, each com- 
manding a view of the whole room, and more particularly of 
two ranges of benches immediately in front. The west wall 
of the factory formed the permanent boundary of the works; 
but the east wall was only a temporary structure. with the 
roof carried by cast iron columns to provide for the future 
extension of the factory in that direction. The offices 
occupied a position on the west of the passage at the entrance 
to the works, and consisted of general office 22ft. by 18ft. 9in., 
despatch office 18ft. Tin. by 12ft. 6in., board room 22ft. Tin. 
by 13ft. 9in., and manager’s office; whilst between the 
offices and the principal workrooms was an oil-store, and a 
room 40ft. 6in. by 38ft. for machine making, and storeroom 
for material. On the east of the main entrance, a dining- 
room and cloakroom, 32ft. by 16ft., a cooking-room, a wash- 
house, and a room for heating apparatus were provided ; the 
engine house and rope race for the motive power machinery oc- 
cupying a position between these departments and the princi 
workroom. Very perfect arrangements were put down for the 
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warming and ventilation of the factory, these being so designed 
that the air could be complotely renewed every fifteen minutes, 
whilst a complete system of piping was also laid out for 
automatically conveying oil to all the machines throughout 
tho premises, The plant put down included all the latest 
inventions in special machinery for the watch-making industry, 
and also a complete plant for tool making. The buildings 
were 8O nel an to lonve space for three additional factories 
alongside, together with a four-storey building of ornamental 
charactor, along the principal front, the whole of which, it 
was computed, would provide accommodation for some three 
thousand workers, Since the opening of the first section of 
the works, the erection of other portions of the proposed new 
factory has beon actively pushed forward, and although the 
whole of the workshops and buildings, including the frontage 
to the factory, which form the entire schome which it is 
intended eventually to carry out, have not yet been erected, 
the project has so far been completed that the primary object 
aimed at by the directors has been attained, thatthe production 
of the first watch by machinery in Prescot has been made the 
occasion of a serion of interesting celebrations extending over 
three days during the past week, The buildings, which are 
now complete, consist of one three-storey workshop and two 
of one storey, occupying a space of SOOft, by 260ft. The 
three-storey workshop is SO0O0ft, long by 2sft. wide, and the 
two one-storey shops are respectively 286ft. by LOOft. and 
256ft, by 45ft., one portion of the larger workshop being 
temporarily divided for engine and boiler house; whilst the 
present offices are contained in what will ultimately be the 
main works corridor, The side walls of all the workshops 
are constructed of cast iron stanchions filled in’ with brick. 
work to a height of three feet above cach floor, and above 
this with glass in wood frames, so that continuous windows 
are formed the whole longth of each side, The ground floors 
are solid, formed with a layer of ballasting and a layer of 
Portland coment concrete, in which are embedded sleeper 
joists boarded over with i. boards, The upper floors 
of the three-storey workshop are fire-proof, with steel 
girders supported in cast iron columns, filled in’ between 
with Portland cement conerete, in’ which the sleeper 
joists are embedded and boarded over, asx in the ground 
floor, Tho three-storey shop has an ordinary slated roof, 
but the one-storey shops have saw tooth shed roofs, 
with large skylights facing north. The different work- 
shops are provided with cloak-rooms, lavatories, and all other 
conveniences, and suitable portions are partitioned off with 
wood and glass to form store and inspection rooms, Hach of 
the one-storey workshops is ventilated by a Blackman air 
propeller forcing air through a main duct constructed under 
the floor along the middle of the shop, and branching off 
into smaller ducts communicating with) each of the columns 
supporting the roof, These columns are of large diameter 
up to five feet in height, where they reduce to the usual 
dimensions, and here the air is admitted and reaches all parts 
of the shop. The outlet ventilators, which are equal in 
number to the inlets, are of the induced current type to 
prevent down draught being caused by the wind. The three 
storey workshop is to be ventilated by six small Blackman air 
propellers in each storey, drawing the foul air from the middle 
of each room, and forcing it through tubes to the outside ; 
frosh air being admitted through apertures the whole length 
of cach side, formed by the middle row of squares in the 
windows, sloping inwards, and provided with lids to regulate 
the amount of opening, 

The buildings throughout are heated by steam, provided 
by a 80ft. by 7ft. Lancashire boiler, the pressure of which can 
be varied up to 801b, per square inch, The motive power is 
provided by a locomotive type boiler, working at 140 1b. 
pressure, and supplying steam to am Marshall compound 
engine capable of giving 60-indicated horse power, which is 
transmitted to the various shafts by cotton ropes work- 
ing in iron groove pulleys. The shafting is of steel 
throughout, and of uniform diameter throughout, so 
that the belt - pulleys, which are made in halves, 
will fit the shafting at any part of the shop. The 
work benches have Yin, wood tops, 2ft. Gin. wide, 
carried on cast iron standards secured to the floor boards and 
joists. At the back of each bench there is a small shelf, and 
underneath drawers and shelves to hold tools and accessories. 
The bench standards are 3ft. din. apart, centre to centre, and 
a cast iron upright springs from each standard and carries a 
1fin. steel rod along and over the back of each, to which the 
countershafts are clamped. With regard to the special 
arrangement and equipment of the various workshops, we 
have not space on the present occasion to go into anything 
like detail, but all through they are not only laid out 
on the most modern ideas, but the plant is largely com- 
posed of machinery specially designed and patented by the 
company, Which is claimed to be far in advance of anything 
else in the trade. In the first section of the works, known as 
the press shop, there are a number of specially designed 
stamping hes: Sore by which the various parts, such as top 
plates, pillar plates, train wheels, &c., can be stamped out 
from the sheet and pierced in one operation. 

The larger one-storey workshop is set apart for the making 
of pinions, frames, and movements, giving employment to 
about five hundred hands, and in this shop the bulk of the 
machinery is of special design for securing not only the most 
economical production but the best class of work. The ground- 
floor of the three-storey building contains the flat steel and 
stem-winding department; the second-floor is used for 
jewelling, gilding, escapement, and balance-making ; and the 
third-floor is the assembling-room, where all the parts are 
put together, and is also used for dial-making; but this 
branch wil] ultimately be taken to a separate shop. An 
important section of the works is the tool-making shop, 
occupying the smaller one-storey shop, where most of the 
special tools designed by the company are manufactured. A 
noticeable arrangement of this shop is a tool-room, in which 
all the tools, such as taps, dies, &c., are kept in condition and 
made for the machine tool-makers proper, who are supplied 
with what they require by a system of checks, and under no 
pretence whatever allowed to occupy their time upon anything 
but the particular work on which they are engaged. It may 
perhaps be also interesting to mention that in this depart- 
ment a very large proportion of the plant consists of tools of 
American design, which the company state—after giving full 
trial to English tools—they find more accurate and adaptable 
for the special character of their work. So far as the complete 
scheme projected by the company is concerned, it is intended 
that it chail consist of a handsome front building 440ft. long 
by 28ft. wide, and three or four storeys high, in which will be 
three large entrances, one in the middle, and one at each 
end, the central portion, which will be treated suitably in 
elevation, forming the administrative department. Behind 
this building are to be the main works corridor, and the 
different workshops placed at right angles to the corridor, 
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and which are intended to be seven in number, the outer 
ones three storeys high, and the inner shops one storey. 
The steam engines, boilers and electric lighting plant are 
intended to be in the centre of the rope race at the end of 
the middle workshop furthest from the front building, the 
whole forming # very complete factory arranged on a sym- 
metrical plan. 

The colebentions in connection with the manufacture of the 
first complete watch at the factory commenced on Wednes- 
day, when a large number of friends were invited to the 
works, which were tastefully decorated for the occasion, to 
take part in the presentation of the first watch to Lord Derby, 
the ae being occupied by Mr. W. D. Houghton, who was 
supported on the platform 4 Lord Camperdown, Lord and 
Lady Kelvin, the Rev. H. Mitchell, vicar of Prescot, and the 
directors of the company, 

The Chairman, in opening the proceedings, said they would 
all very much regret that owing to indisposition Lord Derby, 
who would no doubt have delivered them a welcome and 
interesting address, was unable to be present with them that 
day when they were met, to celebrate the third anniversary of 
the Lancashire Watch Company. He might say he had every 
reason to believe that the company bad now turned the tide 
of their affairs, and that they might reasonably expect all the 
success they had anticipated. Prior to the establishment of 
these works, Prescot was fast being left high and dry, and 
was ina decaying state; but thanks to the enterprise of a 
few active spirits, that decay had been averted. Instead of 
becoming a deserted town, as it might have done, it was now 
placed in the position of becoming a hive of industry where 
useful and profitable employment was being found for the 
people. He most heartily congratulated Prescot upon having 
established a school for technical instruction, where horology 
and all branches of science would be systematically taught. 
At present there were about 130 pupils in the school, and this 
showed that Prescot was determined to be abreast with the 
times, This was what it ought to be; the old rule-of-thumb 
was passing away, and we were living in times of very great 
change, both as to manufactures and machinery and im- 
proved methods and processes of manufacture. It was only 
those who could grasp the situation, and take advantage of 
all the improved methods and higher intelligence of the day, 
whether they might be workmen or employers, who would 
be able to take the lead in the race of competition which now 
#o very widely prevailed, 

Mr. Rev. 8. Hewitt, the managing director, in making a 
short statement with reference to the position of the com- 
pany, said that three years ago, when they were assembled 
to celebrate the opening of the first section of the works, 
Lord Derby claimed that they had made a good start, and 
that if they continued in the way they had begun, they 
would succeed in accomplishing the work they had taken in 
hand. ‘Their position that day justified those remarks, 
and though possibly there never might be a time when 
finality would be reached in the manufacture of watches, 
and particularly in the special machinery employed, he 
thought they had a very good record in the wonderful progress 
they had made. They had increased the factory by adding 
some 35,000 square feet of floor spage, making now a total floor 
space of a little over 59,000 square feet, and capable of holding 
some 1500 hands, The manufacture of machinery was now 
one of the principal adjuncts of a modern watch factory ; 
they could not buy the whole of the special machinery they 
required from outside makers, and they had completed their 
new tool shop in the spring of last year. It was now fitted 
in the very best manner possible, and he did not believe there 
was another watch factory on this side of the Atlantic equal 
to it, nor did he know that it could be excelled anywhere. 
Since that company took over the whole business, they had 
manufactured something like three hundred thousand watch 
movements, which they had sold for about £100,000, and had 
made about fifteen per cent. profit on the turn-over. With 
regard to the technical schools which had been referred to by 
the chairman, he might mention that the company sent the 
whole of their apprentices to these schools seven hours per 
week; and by that means they hoped to minimise the 
stultifying effects which were the inevitable accompaniment 
of modern economic production. ‘They could not abolish the 
system of distinct and specific branches of work, bnt they 
hoped by teaching the science of horology generally, and 
providing thorough technical and scientific instruction, to 
surround themselves with men of broad scientific ideas. 
Those works had been the means of arresting the progress of 
decay in that town, and he not only looked forward to 
extracting from the future increased prosperity, but he hoped 
the day was not far distant when England would again take 
her place in the watch-making industry of the worid, which 
momentarily she had unfortunately lost. 

The Chairman announced that Lord Derby, in his unavoid- 
able absence, had sent his representative in the person of 
Lord Camperdown, through whom, he—the Chairman—had 
the pleasing duty of presenting to Lord Derby the first com- 
plete watch made by the company. It was an article only of 
small value, but his Lordship would not accept it for any 
intrinsic value it might possess, but rather for the greater 
interest attaching to it as being the first complete watch 
made within the factory, and as such, marking a very import- 
ant step in the history of the company. It was the result 
of much patient labour, and the exercise of a great amount of 
ability and judgment in bringing those works into their 
present economic position, which, he might add, represented 
the expenditure of something like £100,000. They felt under 
a deep obligation to his Lordship, as being one of the earliest 
subscribers to the company, and as one who has ever taken 
the sincerest interest in the welfare of that undertaking. 

Lord Camperdown, in accepting on behalf of Lord Derby 
the presentation of the watch, said it had been a very great 
disappointment to Lord Derby that he was unable to be 
present on that occasion, Prescot had induced Lord Derby 
to do for that company what he—Lord Camperdown—did 
not think he would have been induced to do for any other 
town or similar undertaking; they had induced him to 
become a speculator and a promoter of a limited liability 
company, and he felt convinced that his speculation in that 
factory had proved the high esteem in which he held them as 
neighbours. They were met together that day to announce 
that that company had completed the work it had set out to 
accomplish. They were not met together to lay the founda- 
tion-stone or found a company, or even open a factory; there 
was the watch they just presented to him, which they started 
to make, and they were told that day to state the company was 
now ready to make watches for the rest of the world. He 
must co tulate them most sincerely on recovering their 
watch- ing trade; a few years back Prescot was mori- 
bund, but now it had before it the prospect of profitable and 
increasing trade. When they on this side of the Atlantic once 
made up their mind to employ their brains, they found 








themselves quite on a Jevel with other nations. Trade was 
now very different to what it used to be. The tendency of 
trade was undoubtedly in favour of union and combina- 
tion. Instead of it being one private manufacturer 
against another private manufacturer in the same town, 
it was becoming the question of large companies, or | 


even, asin that case, of one town united against another town, | 
or even @ whole country united against other countries. Trade 
was a much wider and more difficult thing to manage than 
it used tobe. In the meantime they in Prescot had taken | 
the first step, a step which had often been taken in England | 
before in times of difficulty—and many other English trades | 
had, from time to time, been in difficulties—for extricating | 
themselves from a position which had threatened to destroy 

their local industry, He had only to congratulate them upon | 
the results which had been obtained, and to hope they would | 
long continue to enjoy that prosperity which now appeared to 
be in front of them, and which they had done so much to 
deserve. 

Mr. W. Clarkson, J.P., next presented an address to the Rev. 
H. Mitchell, who, he said, could now look back with no small 
pleasure on the successful accomplishment of an undertaking 
which he had done #0 much to promote, and which was now 
giving employment to something like 700 hands. This was 
followed by the presentation by Mr. A. A. Menzies, the vice- 
chairman of directors, to Mrs. Mitchell of the first lady's 
watch made in the factory, and the Rev. H. Mitchell, in 
acknowledging both the presentations, expressed the hope that 
a guess made by an American friend of his that in five years 
there would not be an American-made watch coming into 
england, might become true. Votes of thanks to the directors 
and the chairman then closed the proceedings. 

The second and third day's programme included a dinner 
to the employés, and a tea for the women workers and wives 
of the men. 


THE INSTITUTION OF CIVIL ENGINEERS. 
GAS POWER FOR ELECTRIC LIGHTING, 


At the ordinary meeting on Tuesday, the 10th January, Mr. 
Harrison Hayter, president, in the chair, the paper read was on 
‘*Gas Power for Electric laghting,” by Mr. J. Emerson Dowson, 
M. Inet. C.K, 

The author stated that in Great Britain alone gas engines had 
been sold for electric lighting, exceeding in the agyrepate 
7000-horse power, and that in Germany engines were used for 
about 1100 are and 9000 glow lamps. It was, however, only 
within the last few years that gas engines of large size had been 
before the world in a practical form, The varying load factor in 
central stations was @ serious trouble, and the author hoped to 
show that much of the present loss, due to fuel, water, and 
wages, would be avoided if gas power were used instead of steam 
power, 

Special reference was made to the central station at Dessau, 
belonying to the German Continental Gas Company. That 
station was opened in 1886 with two 60-horse power, one JO-horse 
power, and one &-horse power—elfective- engines, worked with 
town yas, and all the dynamos were driven by belting and counter- 
shafts. In 1891 considerable alterations were made. One 
60-horse power engine with its belting and countershaft was retained, 
and one of 120-horse power introduced, coupled direct to its 
dynamo, The speed of the engine and coupled dynamo was 
145 revolutions per minute, and the consumption of town gas was 
equal to 39 cubic feet per kilowatt. Formerly, without accumu- 
Jators it was thought necessary to adjust the size of the engines to 
the supply, so that they should always be worked to their full 
extent. It had, however, been found that a limited supply could 
more advantageously be furnished entirely from accumulators. 
In spite of the loss of about 2] per cent. in the accumulators, 
large engines worked more profitably in parallel than smaller ones 
supplying direct without accumulators. Since February, 1559, the 
Municipality of Schwabing, a suburb of Munich, had used an Otto 
engine sens dy with Dowson gas for 10 are and 300 glow lamps. 
The load was variable, but with an average output of 22°5 kilowatts 
per hour the fuel consumption was 3°5 lb, per kilowatt. The town of 
Morecambe was lighted by nine arc lamps and glow lamps, equal to 
1600 of &-candle power each, the dynamos being driven by Stock- 
port gas engines worked with Dowson gas. With an output of only 
1155 kilowatts per week the consumption of fuel was 2°58 fb. and 
the cost of the gas, including wages and fuel, was 4d. per kilowatt 
delivered, At the chateau of Mr. Say, at Longpont, in the South 
of France, there were 650 glow lamps and one arc lamp, supplied by 
a dynamo driven by a Crossley engine worked with Dowson gas. 
The consumption of fuel was 1°21b, per indicated horse-power, and 
2°7 Ib, per kilowatt per hour. 

It was believed that the late Sir William Siemens first drew 
attention to the fact, that when illuminating gas was burnt in a 
yas engine to drive a dynamo, much more light was produced 
electrically than could be produced by burning the same quantity 
of gas in burners in the usual way. Latterly the consumption of 
gas per horse-power in gas engines had been reduced, and the ratio 
was at the present time about 20 to 1 in favour of converting the 
gas into an arc light, by means of a gas engine. The author had 
collected data from various sources, as to the consumption of 
ordinary town yas by engines supplying electric light, with and 
without accumulators, The average of all the returns, with 
engines under varying loads and without accumulators, was about 
47 cubic feet per kilowatt-hour; when accumulators were used, 
the consumption of gas was less, because the engines then worked 
under a full load. ith 47 cubic feet per kilowatt, and 55 watts 
per 16 candle-power, one light of that power required only 
2‘6 cubic feet per hour ; whereas a standard Argand burner required 
5 cubic feet per hour. In this comparison, it was assumed that 
the glow lamps and gas burners were in good order; but, under 
ordinary working conditions they did not maintain so high a duty. 

The question of load-factor was a serious one with any type 
of engine, but with gas engines the loss was much less than with 
steam engines. When a gas engine was stopped, its consumption 
of fuel stopped also, and there was no furnace to maintain; nor 
was there any water to boil at starting. At the same time, it was 
desirable that the gas engine should be worked as much as possible 
under a full load, and in this respect the experience at Dessau was 
generally confirmed. A central station was worked under trying 
conditions, and in the London district there was only a full output 
of current during from three to five hours in every twenty-four; 
moreover, about 60 per cent. of the total output was required 
during that short period. In practice, this meant that in a station 
where a current was supplied without accumulators, the engines 
were run at a reduced speed during a portion of the time, and at 
other times some of them were stopped altogether; but all had to 
be ready to work in the evening, and occasionally in the daytime, 
when there was a fog. Generally, it might be assumed that the 
average consumption was more than 6 lb. per kilowatt where 
accumulators were used, and about 9 to 12lb. where they were not 
nsed. In any case, with the best possible arrangement of steam 
power, there must be a large amount of fuel consumed which did 
no useful work; for even if some of the fires were drawn, they 
had to be relighted, and the large quantity of water which had 
cooled during the time of standing must be reheated. 

The author believed that the solution of the difficulty was to be 
found in the use of gas plant instead of steam plant. ith a large 
gas engine, one brake eng se per hour could be obtained 
with a consumption of about 1 1b. of anthracite, or 141b. of coke; 











whereas the consumption of coal with the steam engines used for 


central stations must be taken at about 2) lb. per brake horse- 
vower, when working under a full load. A saving of not less than 
) por cent. could therefore be effected in stations where the 
engines were fully loaded; and where there were great fluctua- 
tions in the output, the lows of fuel with boilers not used, or 
only partly can could be almost entirely avoided. For a 


| maximum of 400 kilowatta there would be three gas generators 


cach capable of supplying one-third of the maximum required. 
The production of gas could be raised or lowered in several ways, 
and the working of each generator could be stopped nage omg | 

| 


| by shutting off ite steam supply. Supposing, therefore, that a 


three yenerators were working at their maximum rate, and a 
gradual reduction was required, this would easily be effected ; and 
when the production of one or two generators could be dispensed 
with, their operation was at once stopped. The third generator 
could then be kept at work, and it# production adjusted to suit the 
minimum consumption required. A yas generator had # «mall 
grate area compared with that of a boiler, and much less cooling 
surface; it contained no water, and required no chimney draught. 
A generator of the size referred to lost only 6 lb. to & lb. per 
hour whilst standing. If an average of only 40 per cent. of the 
Inaximum power were required for twenty-one hours, it was 
equivalent to letting two of the generators stand for that period ; 
and at &1b. each per hour, that meant a total lows of only 3 ewt., 
compared with the much greater waste when steam power was 
re As the nse of large engines, driven with generator gas, was 
of recent date, the author proceeded to desenibe the gas plant 
used, and yave the results of engines working regularly with 
Dowson gas, under the usual conditions obtaining in factories. 
He also yave the results of brake texta made with several engines 
of large size, and reproduced indicator diagrams taken from engines 
of different makers, Although admirable results had undoubtedly 
been obtained from engines working with the Otto cycle, he waa of 
opinion that with engines of large size the results would be still 
better if the cycle were altered, expecially when generator 
was used. His reasons for this were fully stated in the paper. 


pas 

The following was a summary of the points urged by the 
author: 

(1) When town yas was used for driving the engines of an 
electrical station, the consumption was about 59 per cent. less than 
the volume of gas required to give the same amount of light by 
ordinary burners. 

(2) When town vas was used, neither boiler nor firemen were 
required, and there were no ashes to remove; less apace Wits 
needed 5; no accumulators were required, except euch as might be 
necessary to equalise the load of the engines and to provide fora 
mall amount of storavye. The engines could be worked in the 
most crowded districts, close to where the lights were required, and 
where boilers were not allowed, 

(3) When generator yas was used, the consumption of fue 
under a full load would be at least 50 per cent. less than with 
steam power, and the loss due to steam boilers not being fully 
worked could be almost entirely avoided, 








THE RAILWAY DISASTER AT THIRSK. 


Mason MAKINDIN hax presented to the Board of Trade his report 
on the accident which occurred on the North-Eastern Railway on 
November 2nd, by which nine passengers were killed and thirty 
nine injured. Having given « brief surmmary of the events leadiny 
up to the collision, Major Marindin says it is perfectly clear that it 
was principally due to non-compliance with the block telegraph 
rules and regulations by signalman James Holmes, who had at the 
time been on duty for eight hours, and who was manifestly 
unfit for duty. The actual breaches of the rules by signa 
man Holmes were as follows:—He omitted to send forward to 
Avenue Junction the ‘‘ Be ready" signal for the goods train after 








he had received it ‘On line” from Otterington; he omitted to 
book the ‘' Line clear” signal received from Avenue Junction for 
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the first portion of the express; and the ‘On line” « 
from Otterington for the goods train ; and he sent the sine clear” 
signal to Otterington, and accepted the ‘‘Be ready” for the 
second portion of the express, when the yoods train was standing 
with the head-light of the enyvine within his view just outside his 
up home-signal. The signalman, however, was not the only 
person who acted in contravention of the rules, for it was clearly the 
duty of the driver of the goods train, Joseph Barnes, when brought 
to a stand at the up home-signal at Manor House, to sound 
his whistle before remaining there for a length of time, which he 
estimated at from four to tive minutes, but which was probably 
nearer seven minutes. If this driver had obeyed the rules he would 
have sounded his whistle, and thereby probably have aroused the 
signalman. The only other servants on duty at the time, whose 
conduct could possibly be held to have contributed to the accident, 
were the driver of the second portion of the express, the signalman 
at Otterington, and the signalman at Northallerton North Junction ; 
and if some of the evidence reyarding the weather were cor- 
rect, Roland Ewart, the driver of the express, ought certainly 
to have seen the tail lights of the goods train in time to have 
enabled him to reduce his speed very much or even stop the 
train short of the point of collision. The evidence, however, 
as to the weather was so conflicting that he hesitated to dis- 
credit the driver's statement that he was keeping a good look-out. 
Driver Ewart, he adds, behaved most pluckily after the accident 
occurred. With regard to Henry Eden, the Otterington signal- 
man, if he had been alive to the Importance of his office, knowing 
as he did the condition of Holmes, he ought to have ascertained 
why ‘Line clear” was not signalled, but he could hardly be 
blamed for what had occurred. The Northallerton signalman was 
quite justified in allowing the goods train to pass to the main line. 
With regard to the signalman Holmes, Major Marindin says it 
appears that he had only a broken rest of four hours after twelve 
hours’ duty, that he was on his legs more or less all day, although 
the actual distance he walked was not over fifteen miles, and 
that he was suffering considerably from mental distress, which 
facts, if they cannot be accepted as a sufficient excuse for his 
subsequent failure to perform his duty after undertaking te do it, 
go a very long way towards accounting for it. Major Marindin 
has no hesitation in saying that he ought to have heen relieved, 
and he is of opinion that it was a grave error of judgment on the 
part of the Otterington stationmaster, Mr. Kirby, not to have 
stated in his telegram to Inspector Pick that Signalman Holmes 
had said that he was ‘‘not fit for duty.” Probably, adds Major 
Marindin, he thought that the poor fellow would have been 
relieved for the reason he did give, viz., the death of his child, as 
no doubt he would have been if there had been a man available ; 
but when the refusal to relieve him was received, Mr. Kirby 
might easily have made a fresh appeal on the ground of 
Holmes being unfit for duty. Commenting on the action of the 
servants of the company after the collision occurred, Major 
Marindin says that, with the exception of the Pullman car 
conductor, Andrew Baillie, who seems to have done everything in 
his power, there was not one of the men belonging to the train in 
a position to give assistance to the passengers until nearly an hour 
had elapsed. He strongly urges, not only North-Eastern, but 
other railway companies, to give their immediate consideration to 
the adoption of some safety appliance which would — a mis- 
take made by one signalman from causing an accident, and says 
that there are inventions of this character which have been in 
general use for some years a three lines of railway and in 
partial use on others. He thinks that the North-Eastern Company 
should see to adequate arrangements being made for affording 
relief to signalmen, so as to prevent a repetition of the refusal 
given to ; avers request ; comments on the danger resulting 
from unduly long hours for signalmen, and recommends that, 
wherever possible, signalmen should be housed within easy reach 
of their work. ~ 
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LETTERS TO THE EDITOR. 


[Continued from page 29.) 


WELDED STEAM PIPES. 

Sin,— Your article and illustration in last’ week's issue of welded 
and rivetted steel steam pipes will be of considerable interest to 
steam users generally, and especially to those who desire to have 
the best. class of work that can be obtained ; you are, however, 
incorrect in stating that this is the first occasion on which this 
make of pipe has been used on any considerable scale for land 
work. We believe we were the first, some five years ago, to intro- 
duce welded steel pipes of large size for steam mains, and have 
been manufacturing them regularly ever since, principally for use 
in factories and rolling mills, 

The enclosed print shows some of these pipes, part of a main 
1115ft. long, which we supplied last year to a large rolling mill in 
the North. The greater part of this main was composed of pipes 
24in., 22in., and 20in, diameter by I4ft. Gin. long ; the working 
pressure was 1001b. and the test pressure 3001b, per square inch. 
The butt strips rivetted on shown in your illustration is no doubt 
wn additional security, but from our experience hardly necessary, 
as out of the many hundreds of steam pipes we have made during 
the last few years we are not aware of a single instance in which 
they have failed at the weld. We also send you a print of some 
large welded steel inlet and outlet pipes. These are interesting, as 
we believe they are the largest solid welded pipes, taking both 
diameter and length into consideration, ever made, They are 
Mt. 6in, diameter and most of them 15ft. long. These also are 
coming into favour with gas engineers in preference to cast iron 
pipes, they being made in longer lengths, and so reducing the 
number of joints, being lighter to handle and less liable to breakage 
than the usual cast iren ones. 

We have written of welded steel pipes throughout, but many 
engineers, especially for marine work, prefer the best quality of 
wrought iron, and there is a good deal to be said in favour of this 
view, as unless steel is most carefully worked and annealed after- 
wards it is not so reliable as wrought iron. 

For THOMAS Piccorr AND Co., Limited, 
Arruur L. Luoyp, Director, 
Atlas Works, Spring Hill, Birmingham, 
January 2nd, 

(There is no inaccuracy in our statement. Wrought iron and 
steel welded steam pipes have been made for some time by several 
firms, but these were not fitted with the rivetted covering strips, 
which constitute a new departure so far as we are aware.—Eb. Ij 





DOWSON'S AND OTHER GAS ENGINES. 

Sin,—l Messrs. ‘Tangye, Messrs, Crossley, and Messrs. 
Dowson all make the statement that their gas engines use 
from 1} Ib. to 14 1b. of fuel per horse-power per hour. — If we 
take coke at 20s. per ton, this means that a horse-power for twelve 
hours can be had for 14d. 

Now, Mr. Dowson in his circular quotes Mr. John Ede, who 
states that his engine raises 1000 gallons of water 64ft. high for 
Ijd. This is at the rate of 11d. per horse-power for twelve hours, 
tle also quotes Mr, George S. Crow, who states that his engine 
raises 1000 gallons of water 400ft. high for 2d., or about Is. per 
horse-power for twelve hours. 

How are these statements to be reconciled? Only fancy anyone 
putting up expensive plant on the faith of getting a horse-power 
for twelve hours fer 14d. to tind it costs him 1s. ME 

Glasgow, January 9th. i asad 
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BRICK ¢t. IRON CHIMNEY. 

Sik, —T observe in THE ENGINEER of November 11tha photograph 
of aniron chimney stalk designed by J. 'T. Smith, of Rhine Hill. He 
claims for it the honour of being the tallest, lightest, and speediest 
built, and IT dare say the cheapest. I have to inform you that I 
contracted for and built a chimney stalk 200ft. high above top of 
foundation entirely of 9in. brickwork ; it finished 10ft. across at 
top from memory, | forget in the meantime the width across at 
bottom. | have no hesitation in saying it is the strongest, lightest, 
cheapest, and speediest ever built ; it was only nine weeks building. 
It is a chimney that would be very suitable for chemical or iron- 
works, and very desirable where foundations are doubtful. IT may 
add that the chimney just referred too was finished two months 
before the fall of the Tay Bridge; it stoed the gale splendidly. 

1 forgot to mention that it was built for a large works in the 
South of Scotland. JoHN GARDNER, Builder, 

Johannesburg, South African Republic, December 18th 1892. 


AMERICAN ENGINEERING NEWS. 
From ovr orn € orrespoude vt, 

Machine shop trnetion.—At the recent meeting the 
American Society of Engineers, Mr. J. E. Sweet coe a paper 
advocating for machine shops the ** weaving shed” type of con- 
struction ; /.¢., a one-sterey building in sections separately roofed, 
with the north side of roof glazed. This arrangement is preferable 
to a légh central station with galleries, putting the work better 
under the control of the foreman, giving a solid floor throughout, 
and avoiding the time lest in going up and down stairs. Two- 
storey shops he did not approve, unless when made necessary to 
economise in real estate, but even then open space has to be left 
for light, which could be covered in by the ** weaving shed ” 
arrangement. For the floor of an engine works, the ground was 
excavated 27in, and the bottem well rolled. Large stones were 
then closely packed by hand, followed by layers of broken stone, 
coarse gravel, tine gravel and sand. On top was laid 2in. plank, 
with an upper floor of lin. plank laid at right angles to the bottom 
floor. Wood block paving for a machine shop floor has also been 
used with success. When wooden floors are liable to be damp and 
rot, it may be laid on Zin. of air slaked lime, which will preserve 
and protect the wood for many years. Coal tar concrete is also 
successful, but Portland cement is not satisfactory. The spans 
of the engine works shops are 32ft., with posts Sft. or 16ft. between 
centres. The roof is of 14in. tine plank, covered with ribbed iron. 
Large panes of glass are preferred, and are broken more rarely 
than small panes. 

Ship's dights.—Tests of the visibility of red, white, and green 
ship's lights at sea have been made at the Long Beach light station 
on the Atlantic coast, near New York, by the U.S. Lighthouse 
Board. The experiments, which were to determine what was best 
for use by the merchant marine as anchor and running lights, were 
conducted at the Long Beach Bar Light Station, New York. 
Three lanterns, fitted for red, white, and green lights, respectively, 
were jplaced on shore, and observations were made of them from 
distances of one, two, three, four, and five miles from the land. 
Each lantern was provided with a device which permitted the 
variation of candle-power from 1 to 43. The experiments were 
considered satisfactory, except that the light from the lighthouse 
interfered somewhat with the results. In these experiments the 
white light was most satisfactory. On the first night’s observation 
the weather was clear and very favourable for seeing lights. At 
one mile the red light at 1*15-candle power was not visible, the green 
light at 1°04 was not visible, while the white light at 1-candle 
power was clearly visible. At the same distance the red light at 
1-45-candle power and the green light at 1°36-candle power were still 
invisible; the red light at 2-20 was barely visible; the green light at 
2°10 was very faint; the red light at 3°20 was fairly visible ; the green 
light at 3-20 was brighter, but not sufficiently distinct. At two miles 
the red light at 3°30-candle power could not be seen, and was 
barely visible when the candle-power was increased at that distance 
to 575. At two miles the green light, at 4-candle power was 
invisible, and could be indistinctly seen when the candle-power 
was increased to 10°50. The red and green lights, at 17°15, at two 


of 


| miles’ distance, were visible, but not distinct in colour, and when 
the candle-power was increased to 23°20 the lights were not fully 
distinct. At two miles, with a candle-power of 29, the and 
green lights were distinct, while the white light, at 3-candle power, 
from the same point of observation, was clearly distinct. At four 
miles the red light at 34-candle power, the green light at 42, and 
the white light at 10, were easily distinguishable through glasses, 
but invisible to the naked eye. At five miles the white light at 
29-candle power was faintly visible, at 33 clearly visible and at 
43 distinct. On the second night’s observation the weather was 
cloudy, with a few patches only of clear sky and no moonlight. At 
one mile the red light, at 1°45-candle power, was indistinctly 
visible, while the green light required 2°10-candle power to become 
faintly visible, and the white light required only 1°04-candle power 
to be seen satisfactorily. At two miles the red light was 
barely discernible at 5°75-candle power, and the green light 
indistinctly visible at 10°50, and 42°40 was the least power for a 
clear colour. The red light was distinct enough at two miles at a 
candle-power of 23°60, the white light at three miles was distinct 
at 3°20, at four miles at 5°60-candle power, at five miles at 
17°50-candle power. The experts found that the “areas of 
determining the least. candle-power at which coloured lights could 
be seen at definite distances is not capable of rigorous solution, 
In the first place, the eyesight of different observers varies, and 
the light of a certain candle-power would be clearly visible to one 
while it would be indistinct to another, and might be invisible to a 
third. Then, too, the nature of the atmosphere, dry or humid, 
dusty or clean, would have a considerable influence on the range 
of visibility of the lights, although the night of observation was 
apparently clear. In the case of coloured lights, red or green, the 
amount of absorption would increase with the density of the colour 
of the glass, and this would also cause much variation in the range 
| of visibility with lights of the same candle-power behind it. These 
, conditions had to be taken into consideration in determining minimum 
| candle-power, and care had to be taken in the decision that a proper 
margin of safety was allowed, The results justify the reeommen- 
dation that a white light of one candle-power could be used for 
one mile distances, of two candle-power for two mile distances, 
and thirty candle-power for five mile distances, It was evident 
that less than one power of candle could be seen one mile; still it 
was thought hardly worth while to use a power less than one 
candle, The red light at one mile should have four candle-power, 
and at two miles forty candle-power, and the same candle-power 
was recommended for the green light. Coloured glass absorbs 
{7 per cent. of the light. This makes it difficult to compare white 
with coloured lights, and there would probably be different results 
in the observations by different men. ‘There is a decrease of the 
percentage of loss as the intensity of the light increases, and this 
circumstance is probably due to the fact that with the lower candle- 
power the brightest part of the flame is used, while with the 
higher power the upper and lower parts of the flame come into 
view, and these parts contain more red and green rays, 

Submarine guis.—Several years ago Ericsson designed and built 
a boat called the “ Destroyer,” and titted with a gun below the 
water-line to discharge torpedo projectiles. The United States 
Government declined to assume the cost and risks of tests with 
loaded projectiles, and at a test made in England the gun was 
burst owing to a premature firing of the detonator. Ericsson died 
without seeing actual tests made of this invention, but during the 
past year it has been brought out and tested by direction of the 
naval authorities. It was proved that the gun would give a fairly 
accurate range of at least 600ft., which was a gain over the experi- 
ments of former years. Then its accuracy was good in the hori- 
zontal plane for the whole distance and in the vertical for 200ft. 
heal that point, it is true, the projectiles tended to come to the 
surface, usually somewhere between 250ft. and 400ft. from the 
gun, but three of the shots went fully 600 yards under water, and 
it was further found that the broaching point could be carried to 
400ft. by changing the trim of the projectile. Putting the results 
achieved in definite form, the Cn of which Commander 
Converse was president, found that out of the twenty shots 
tired fifteen would have struck a vessel having a length of 
100ft. and a draught of 20ft. at the distance of 600 yards; seventeen 
at a distance of 300 yards, and all of them at a distance of 200 
yards, Certainly such a result is not to be despised, even as it 
ands; and it was further ascertained and declared that greater 
accuracy and possibly greater range would result with better pro- 
jectiles, since those that had been tried were not strong enough to 
stand the shock of such a powder charge as the gun itself would 
easily bear, Such Tore: projectiles are now under construc- 
tion, and when they are ready the trials will be resumed. The 
tests were made in still water, but after some tests with the new 
projectiles a sea trial will probably be made. The Chief of the 
Bureau of Ordnance, in his annual report, states that ‘this system 
of under-water discharge, when perfected, as it undoubtedly will 
be, will greatly increase the offensive power of the ram, and the 
Bureau will recommend that all such vessels be pes nen with sub- 
marine guns.” ‘The same officer, in speaking of submarine boats, 
expresses the belief that such a boat, either wholly or partly sub- 
merged, *‘could be made an effective defensive weapon with either 
the dirigible torpedo or the submarine gun as the primary feature 
of its armament.” 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 

THE quarterly meetings at Wolverhampton yesterday, and at 
Birmingham to-day—Thursday—as usual drew together a large 
attendance of iron and steel masters, merchants and mineral agents 
from all parts of the kingdom, and the number was probably 
assisted by the especial desire to know what are the trade prospects 
for the new year. The meetings assembled in the knowledge that 
marked bars were down 10s. per ton on the quarter, and a general 
inquiry was manifest to ascertain the effect of this reduction upon 
other descriptions of iron. Upon this point there was little to add 
to what was stated last week, namely, that although second-class 
quality branded iron rolled by the ‘‘list” houses is necessarily 
easier, ordinary second and third-class unmarked finished iron is 
practically without alteration. Makers repeated what they said a 
week ago, that prices of these qualities of iron have been so much 
reduced of late to meet the demands of buyers and the competi- 
tion from other districts, that no margin is left upon which to now 
make any concession, and the prices that have prevailed for the 
past couple of months for these descriptions of material must 
remain without alteration. Merchants did their best to talk down 
prices, using the reduction in marked bars as a lever. But sellers 
were mostly firm, and declined to give way in other than excep- 
tional instances, and then only to a small extent—say 2s. 6d, per 
ton upon some orders. 

The New British Iron Company, Corngreaves Ironworks, quote 
“Lion” bars, £7 10s.; best, ; best best, £10; and treble best, 
£11. Boiler-plates are quoted £9 for ‘‘ Lion” ordinary, £10 best, 
£11 best best, and £12 treble best. The ‘‘ Corngreaves” brands are 
quoted by the same firm, best bars, £6 10s.; double best, £7 ; 
plates, ordinary, also £7 ; boiler-plates, £7 10s. best; best ditto, 
£8 10s.; and treble best, £10. Best ‘‘ Corngreaves” horseshoe 
bars are quoted £6 10s.; best shafting turning iron, £7; and best 
best, £8. Patent composite iron and steel bars, £10. 

Brown and Freer’s, Leys Ironworks, new list stands at :— 
Merchant bars, cable bolt, shoeing iron, and tire iron, £7 10s.; 
plating bars, £8 ; fullered horseshoe iron, £7 15s.; angle bars, lin. 
to 4in., £8 ; tee bars, £8 10s.; hoops, 6in. to 44in. wide to 14 W.G., 
£8 10s.; ditto from 15 W.G. to 19 W.G., £8; boiler-plates, not 
above 4 cwt., £9 ; sheets, singles, to 20 W.G., also £9 ; doubles, to 
24 W.G., £10 10s.; and lattens, to 27 W.G., £12 per ton at works. 








Wm. Millington and Co, quote their new list prices as : Summer- 
hill crown bars, £7 ; S.H. ditto, £7 10s.; cable bars, £8, best £9, 
and double best £10. Best rivet iron is £8 15s., and double best 
£10 5s. Summerhill crown plates are £8 10s., S.H. ditto £9 ; best 
boiler-plates, £9 10s.; and best best ditto, £10 10s. per ton at 
works, 

R. Heath and Sons’ North Staffordshire iron prices are: 
Common bars, £5 17s. 6d., delivered to consumers ; best bars, 
£6 7s. 6d.; angles and tees and best turning bars also £6 7s. 6d.; 
best ditto, £6 17s. 6d.; best ell and charcoal iron, £8 7s. 6d. 
Plates are quoted : Common, £6 17s. 6d.; best, £7 7s. 6d.; double 
best, £7 17s. 6d.; and treble best, £9 17s. 6d. per ton. ‘‘ Ravens- 
dale” hoops are priced at £6 17s. 6d.; and best rivet iron, £8 7s. 6d. 

Seven years ago, January, 1886, the basis price of marked bars 
was £7 10s., as now; in the following April it was reduced to £7, 
in October, 1888, it was raised again to £7 10s.; in July, 1889, to 
£8; in October, 1889, to £8 10s.; in November, 1889, to £9; and 
on January 2nd, 1890, the price was again raised to £9 10s.; but in 
July, 1890, it was reduced to £8 10s.; and it was again reduced in 
January, 1891, to £8, the late price. 

It has transpired that one or two of the chief houses objected 
to the reduction to £7 10s. on the ground that in the present state 
of general trade few orders would come in as a consequence, and 
also because of the large stocks that had accumulated at the 
works, on which irc s would ily lose 10s, a ton by 
the reduction. One of the firms in question is said to have stocks, 
including puddled bars, of over 4 tons. Other ironmasters 
urged, however, that the decline in medium and common un- 
marked iron rendered a reduction in marked sorts very desirable, 
if not absolutely necessary, and so the reduction was ulti- 
mately determined upon by all the houses, and is now universally 
quoted. 

Compared with the prices of last quarter-day, common bars were 
down fully 5s. per ton, and merchant qualities 5s. to 7s. 6d.; while 
sheets, singles, were easier by 5s. per ton; doubles, 5s. to 7s. 6d.; 
hoops, 2s. 6d. per ton; and strips, 5s. Compared with a twelve 
month back, common bars were to-day reduced 10s. per ton; 
merchant bars, 10s.: hoops, 5s.; tube strip, 12s. 6d.; sheets, 
singles, s.; doubles, 5s. to 7s. 6d ; lattens, 10s. to 12s. 6d. As 
regards the Association figures for galvanised corrugated sheets, 
these were lower by £1 per ton, but in actual business the sales 
taking place in this last description of iron are only down 5s, per 
ton on the twelvemonth 

This day—Thursday — common bars were quoted £5 10s. to 
£5 15s.; merchant bars, £6 to £6 10s., al second quality 
branded bars rolled by the ‘‘ list” houses, were understood to be 
about £6 10s. to £6 15s. Hoops were £6 10s., and gas tube strip, 
£5 15s. The prices for sheets for galvanising and hago up 
purposes were quoted £6 10s, to £6 15s. for singles, £7 to £7 5s. 
doubles, and £7 15s. to £8 lattens. The demand in this branch 
was reported very slow, and a great improvement is needed in the 
galvanised iron trade to bring the sheet iron business into anything 
like a normal condition, Common plates for tank and similar 
purposes were abundant to-day at £7; superior sorts for railway 
wagon and boiler making, £7 10s. to £8, while boiler plates, 
produced by the best iron houses, were quoted £8 10s. to £9. 

The pig iron trade was less active this week than is often the 
case at the quarterly meetings, but this was the result more of 
buyers and sellers being unable to agree upon terms than any 
actual lack of demand, Consumers just now are showing a very 
decided disposition to give only the lowest possible prices, and thi 
in the face of railway rates alterations and the high price of coal, 
together with actually advanced prices for cokes, is not a pleasan 
condition of things for sellers. Midland pig makers especially 
were complaining of the high prices which they have this year to 
pay for coal and cokes, and of the extreme leanness of profit to 
which these conditions have reduced pig iron manufacturers. _It is 
somewhat singular that even the strike of miners in Lincolnshire, 
and the consequent withdrawal of Lincoln pig iron supplies, has 
failed to strengthen the market to any appreciable extent. 

On last quarter-day pig iron prices showed a fall of 2s. per ton 
on Staffordshire cinder pigs, and 2s, 6d, to 3s, per ton on Derby- 
shire and Northampton pigs, while Staffordshire all-mine pigs are 
nominally unaltered, Compared with the January quarterly 
meetings of last year cinder pigs are down 1s, to 2s, per ton, and 
Staffordshire part-mines 3s. to 4s., and all-mine hot blast pigs 5s, 
per ton. Northampton and Derbyshire pigs are lower by 3s. per 
ton, while Lincolns remain the same as at this time last year. 
West Coast hematites, No. 1 and 2 foundry, are lower by 3s. 6d. 
per ton this year, while forged hematites are practically unaltered. 

To-day’s prices of pigs were 49s. for Lincolnshires nominal, 
43s. to 44s, for Derbyshires, and 42s. to 43s. for Northamptons, 
delivered into consumers’ works in this district. Hematites were 
quoted 58s, 6d. to 59s, for Barrow forge sorts delivered here, and 
59s, 6d. to 60s. for foundry Nos. 1, 2, and 3. Staffordshire and 
Shropshire all-mine pigs were 60s. easy for hot-air, and 100s. for 
cold-air. Part mine pigs were 43s. to 45s, for forge, and 45s. to 
47s, 6d. for foundry; while cinder pigs were 36s. to 38s. 

The steel trade was reported as exhibiting a good demand this 
afternoon, but makers complained a great deal of competition 
from other districts. North of England and other similar quality 
imported steel was quoted to-day at the following prices :— 
Siemens-Martin boiler plates, £7; ordinary soft steel plates, 
£6 7s. 6d.; common Bessemer plates, £6; bars, £6 5s.; and angles, 
£6. Local steelmakers quoted for basic Bessemer sorts prices 
approximately the following :—Blooms, £4 15s.; angles, £5 10s. ; 
bars, £5 15s.; girders, £5 15s.; plates, ordinary £6, and boiler £7, 
per ton at works. 

It is gratifying to be able to report that the value of the exports 
to the United States, from the Birmingham, Wolverhampton, and 
Kidderminster consular districts, during the last quarter, shows an 
increase in round figures of £33,000, compared with the corre- 
sponding quarter last year. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—So far the New Year has brought forward no 
appreciably improved prospects in either the engineering or iron 
trades of this district, and there is still a as | general feeling of 
uncertainty with regard to the future. xcept that boiler- 
makers report an increased number of inquiries coming forward 
recently, the position of engineers generally remains without im- 
oder was slackness, and new work coming forward only slowly, 
peing the complaint almost throughout. In the iron trade buying, 
for the most part still goes on erg A from hand to mouth, with 
srices not more than maintained at late rates, and a good deal of 
iow undercutting by merchants, whilst as regards steel, there is 
a continued weakening tendency, both in hematite and _ billets, 
and for anything like quantities extremely low prices have been 
quoted. 

‘ The Manchester iron market on Tuesday was moderately 
attended, with some fair inquiries stirring ; bnt these were mostly 
on account of business held back during the holidays, and could 
scarcely be regarded as indicating any real increase in actual 
requirements. For Lancashire pig iron, makers’ quotations remain 
on the basis of 44s. for forge to 45s, 6d. for foundry, less 24, 
delivered Manchester, with only a very small weight of new orders 
being got at these figures. The strike in the Lincolnshire district, 
which for the last few weeks has resulted in the damping down of 
nearly the whole of the furnaces, is apparently drawing to a close, the 
men gradually returning to work, and one or two of the furnaces are 
being re-started this week. The principal makers, however, are still 
in no position to quote in the open market, but where there are 
sellers, forge iron can be bought at 43s., and foundry qualities at 
44s. to 44s. 6d., less 24, delivered Manchester. Derbyshire brands 
are perhaps in some cases not so firm at fully late rates, but there 
is no materially quotable change, forge qualities averaging 44s, 6d, 
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to 45s., and foundry qualities, 48s, to 48s. 6d., less 24, delivered 
here. Middlesbrough iron is, if anything, rather easier, 45s, 4d. 
net cash, representing the full average figures for good named 
foundry brands, delivered here, with sellers in the open market at 
3d. under this figure, and G.M.B. readily obtainable at about 
44s, 6d. net cash, delivered. Scotch makers remain firm at late 
rates, Carnbroe being still quoted at 47s., Eglinton 47s, 6d., and 
Glengarnock 48s, 6d. net, prompt cash, delivered at the Lancashire 
ports, but both Carnbroe and Glengarnock can be bought through 
merchants at quite 6d. to 9d. under the above figures. 

Finished iron makers still report only a restricted business 
coming forward, buyers in many cases having been holding back 
until after the quarterly meeting. Prices remain without quotable 
change, £5 12s. 6d. being still the average figure for Lancashire 
bars, with North Staffordshire qualities obtainable at £5 12s. 6d. 
to £5 15s.; Larteashire sheets remain at £7 2s. 6d. to £7 5s.; and 
Staffordshire, £7 7s. 6d. to £7 10s.; Lancashire hoops, £6 2s. 6d. 
for random, and £6 7s. 6d, for special cnt lengths, delivered in the 
Manchester district. 

In the steel trade the position as regards raw material shows no 
improvement whatever, but, if anything, becomes still more 
depressed, and some very low priced transactions are reported, 
Upon a fairly large quantity, 53s, less 24, has been taken for good 
foundry hematites, and £4 5s, net cash for steel billets, delivered 
in the Manchester district, but for ordinary small engineers’ 
parcels, good foundry hematites could scarcely be quoted under 
54s. 6d. to 55s,, less 24, with steel billets averaging about £4 6s, 6d. 
net cash. For steel boiler-plates there are some fair inquiries in 
the market, and prices continue firm, £6 12s. 6d. representing 
about the average figure for good boiler-making qualities, delivered 
in the Manchester district, and local makers have done business on 
this basis. 

I have referred in previous reports to the dissatisfaction which 
is being expressed by engineers and boilermakers in this district 
with regard to the revised railway rates; and a meeting of the 
leading representatives of the trade throughout Lancashire is being 
held next Tuesday, at the Victoria Hotel, Manchester, to consider 
what action can be taken, with a view of obtaining a revision of 
the considerably increased charges which are now being enforced, 
and which, as intimated last week, have led to the boilermakers 
seriously contemplating the purchase of a special steamer, with a 
view of placing themselves in a position to some extent indepen- 
dent of the railway companies. 

The reports issued by the engineering trades union organisation 
at the commencement of the year are scarcely to be relied upon as 
affording any really accurate indication of the state of employ- 
ment. Suspensions for the holidays throw a considerable number 
of men temporarily upon the books, and this year has been no ex- 
ception, but, if anything, the holidays have been more extended 
than usual, with the result that the returns are for the time being 
anything but satisfactory as regards the number of workmen just 
now in receipt of out-of-work support. At present I have only the 
actual returns of the Steam Engine Makers’ Society, and these 
have risen to about 54 per cent. of the total membership in receipt 
of out-of-work support, whilst it may be taken that the returns of 
the Amalgamated Society of Engineers will show quite a corre- 
sponding increase of out-of-work members, as compared with those 
of the previous month, As to the condition of trade, the reports 
from marine centres are stated to show a rather better tone as 
regards the shipbuilding industry, but in other respects there is no 
very material change. Most of the engine-building shops through- 
out Lancashire continue fairly well supplied with work, and here 
and there machine tool makers are reported to be better off for 
orders, and generally the outlook is no worse than it has been of 

ate. . 

[ understand that one of the leading engineers in this district, 
who has always been the first as regards any concessions to the 
workmen, has recently been making some sort of move with regard 
to the eight hours question, 1am informed that a meeting of his 
workmen was called, with a view to devising, if possible, some 
means of working shorter hours, but I understand that, so far, 
nothing definite has resulted from this conference with the work- 
men, 

A company has recently been formed in Manchester, under the 
title of the Globe Engineering Company, of Victoria-buildings, for 
making the various types of ‘* Globe” compound and simple engines, 
with other specialities in boilers, surface-condensers, sight-feed 
lubricators, he. In the ‘‘Globe” engines several improvements 
have been effected, to which I may refer on another occasion, 
and amongst the small specialities which are being introduced 
by the firm is a patented averaging instrument for determining the 
mean effective pressure of a diagram without computation. In a 
very simple manner the instrument records the average height of 
the diagram, and represents the mean effective pressure, expressed 
in pounds per square inch of piston, or in kilogrammes per square 
centimetre, according to the scale employed. This instrument, 
which is termed the ‘* Coffin” averager, can also be employed for 
determining the area enclosed by any irregular figure. This area 
is given by the reading on a graduated wheel, which has fifteen 
mean divisions, each of which represents one square inch of area. 
Each division has five sub-divisions, each sub-division representing 
| ed of a square of area, and the vernier scale enables the sub- 

ivisions to be read to 50 1b., each of the 50 1b, representing 435 of 
a square inch, 

he other day, on visiting the works of Messrs. Frank Pearn and 

Co., of Gorton, near Manchester, I was shown a very handy new 
tool, which they have now had in operation for some time past. 
This was a pipe-facing machine, specially adapted for all manner 
of irregular-shaped pipes. The main feature is a novel arrange- 
ment for feeding the cutting slide across the face, which is effected 
by means of two gears on the main spindle. These two gears are 
connected by a clutch, which can be disengaged, and which is 
again connected to a shaft passing through the centre of the 
spindle, and actuating a pair of bevel wheels for the cutter slide. 
As the machine is made at present, there is a roughing feed of 
24 per inch, and a finishing feed of 12 per inch, which can be instantly 
changed as desired, by operating a small lever. In this machine, 
cast iron flanges of alldescription can be faced and turned at one set- 
ting, and whilst I was at the works acastiron pipe, with flange 10in. 
diameter was faced and finished with one cut in about six minutes, 
The machine is also adaptable for quite a variety of other work; 
it can be used for many purposes where an ordinary planing 
machine would be uglerel, and it can be worked as a boring 
machine by simply inserting a boring bar by means of an attach- 
ment provided for this purpose, The machine can further also be 
used as an ordinary lathe, by setting a slide rest on the table, 
which is made to revolve so that work can be brought into any 
position required. Whilst going through the works I also noticed 


signalling. It may be added that the light can be used in several 
lanterns at the same time with the use of but one saturator, and 
can be produced at very trifling cost, as compared with the 
present methods of producing limelights. 

In the coal trade, the better qualities suitable for housefire 
—— are in fairly brisk demand, with prices firm at late rates, 
mut the commoner qualities continue very bad to sell for iron 
making, steam, and general manufacturing purposes, with prices 
extremely low, 7s. per ton representing about an average tiguie 
for ordinary steam and forge coals, at the pitmouth. Engine 
classes of fuel still move off fairly well, and the now probable 
early settlement of the dispute in the cotton trade necessarily 
tends to strengthen the market, with the result that prices are 
firm at fully late rates; burgy averaging 6s, 3d. to 6s. 9d.; best 
qualities of slack, 4s, 9d. to Os, 3d.; medium, 4s. to 4s. 6d.; and 
common, about 3s. 6d. per ton. 

For shipment the demand continues very quiet, with low prices 
ruling at the ports on the Mersey ; ordinary steam coal, delivered 
at the Garston Docks, being readily obtainable at about 8s. 3d. to 
8s, 6d. per ton, or at the High-level, Liverpool, at 8s. 6d. to 8s. 9d. 
per ton. 

Barrow.—There is a still quieter tone in the hematite pig iron 
trade, and business since the opening of the year has been restricted 
to within very narrow margins. Orders for Bessemer iron are fewer 
in number, and there is practically nothing doing in forge and 
foundry qualities. At Barrow only ten of the fourteen furnaces 
are in blast, and these are producing more iron than is being dis- 
posed of at present. In the district only thirty-eight furnaces are 
engaged in the production of iron, and thirty-eight are standing 
idle. Prices this week are easy in tone, but warrants quotably show 
an advance of 14d. per ton, and sellers are quoting 46s. 14d., net 
cash ; while buyers are steady at old prices, viz., 45s, 104d. Makers 
are doing very little business, and have lately increased the stocks 
of iron on hand ; but they still quote 47s. 6d. for parcels of mixed 
Bessemer numbers, net, f.o.b. ‘I'wo or three of the furnaces in the 
district are engaged in the production of spiegeleisen, which is, 
however, selling slowly at 72s. 6d., net, f.o.b. Ferro-manganese is 
in limited consumption at £11 10s. per ton. 

Iron ore commands but a small market, and raisers are doing a 
more limited business than ever. Prices are easier at 9s. per ton 
for average qualities, net at mines. Screened samples are quoted 
at 11s. per ton. 

Steel makers are doing but a very small trade, and on all hands 
the outlook is very depressing. Rails are in quiet inquiry, and it 
is only a few orders for limited parcels of heavy rails that are in the 
market. There is nothing doing in light or colliery sections. 
Heavy rails are quoted at £4 per ton. No new life is reported in 
plates or angles, and orders for shipbuilding material are not likely 
to be of a pressing character, at any rate in the early part of the 
year, but prices are still too low to enable local makers to avail 
themselves of any of the business offering. In tin-plate bars there 
is er outlook, but blooms, billets, and slabs are almost a dead 
trade, 

Shipbuilders have nothing new to report, and the orders held 
are gradually being disposed of. New work wil] soon be needed to 
keep the various departments of the works in employ. 

Coal and coke are in limited consumption, and deliveries are 
correspondingly small, but prices are steady. 

Shipping is still very quiet. The exports of pig iron and _ steel 
from West Coast ports dune the aie amounted to 16,232 tons, 
compared with 15,832 tons in the corresponding week of last year, 
an increase of 400 tons. 

There has been a marked increase in stocks of warrant iron 
during the week, amouting to 5500 tons, and this has chiefly 
occurred in the Barrow district. Stocks now represent 48,353 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE return of Sheffield trade with the United States during 1892 
is exceptionally interesting, as it enables us to see the worst the 
McKinley Tariff can do. The cutlery exports for the twelve 
months amount to £127,688, as compared with £116,131 for 1891. 
Steel has been forwarded to the value of £269,581, as against 
£267,886 for 1891. The exports from the Sheffield Consular 
District for the year were £495,169, against £475,565. There is 
thus an improvement in cutlery to the amount of £11,500; in steel 
of £1695; and over the whole range of exports of £19,604. The 
varticulars for the last quarter of the year, however, are the most 
eater ry During the three months ending 31st December, the total 
exports realised a value of £145,938, being £12,189 better than for 
the corresponding period of 1891. Steel was taken by the States to 
the amount of £74,848, being the largest amount sent in any quarter 
during the last two years, and more by £5000 than for the closing 
quarter of 1891. Cutlery is rather weaker, the value having been 
£40,493, or about £2000 less than the total for the December 
quarter of 1891. That, it must be remembered, was the highest 
reached since the McKinley Tariff Act came into operation. It is 
believed that the trade with the States will now get better. That 
it will ever reach its former proportions is not expected. Ten 
years ago there was sent from the Sheffield district a value of 
£1,207,401 ; now the value is £495,169. 

The Hull coal trade—or to put it more accurately, the Yorkshire 
coal trade with Hull—shows a serious shrinkage during 1892. The 
total quantity taken to that port in the twelve months was 
2,236,168 tons, as compared with 2,386,024 tons in 189]. These 
figures show a falling-off of 149,856 tons. The business done in 
1891, however, was abnormally large—being, in fact, the highest 
ever reached. The exports for the year amount to a total of 
879,127 tons, against 1,123,308 tons in 1891. Sweden and Norway, 
259,749 tons ; Russia, 175,575 tons; and Germany, 116,568 tons, 
were] the chief customers. For the month the return shows a 
weight of 168,368 tons, against 183,692 tons in December of 1891. 
The reduction—17,224 tons—although considerable, is less than 
reported for November, when the decline, compared with the 
eleventh month of 1891, was 46,388 tons. Denaby Main is again 
at the head of the list of collieries sending to Hull, the weight for 
the month being 13,384 tons. as compared with 22,736 tons for 
December of 1891. Manver’s Main comes second with 8248 tons, 
against 6904 tons. 

The prolonged Christmas and New Year’s holidays have deepened 
the distress caused by the depression in trade. At present there are 
betweeen 700 and 800 on a list of unemployed opened by the Mayor, 
but these are mainly workpeople whom milder weather would find in 
employment. All the local trades are at present very quiet, and 





some important work in connection with pumping hinery in 
hand, one special order bei a set of pumps for Messrs, 
Jamieson’s distillery at Dublin, which are to be capable of deliver- 
ing 120,000 gallons per hour. The firm have also just finished a 
set of specially-designed duplex sinking pumps, which, I under- 
stand, have given great satisfaction, the main feature of these 
being an arrangement of the pump valves, which allows the pump 
to be got into extremely pr space, to meet the requirements of 
general sinking p’ . 

Messrs. Richard Johnson, Clapham, and Morris, of Manchester, 
are manufacturing for the patentee, Mr. William Lawson, of 
Newton-le-Willows, an improved form of apparatus for producing 
the limelight, whereby the use of the costly hydrogen gas can be 
dispensed with, oxygen alone being sufficient for producing a 
powerful light. This new appliance, which is termed Lawson’s 
patent ‘‘Saturator,” and of which I may be able to give more 
complete details later on, offers a means of burning or subdividing 
almost any number of lights from the one apparatus, and the 
inventor claims for it that it will be applicable for lighting u 
railway carriages, tramcars, &c., theatre s , lecture halls, an 
for outside work ; whilst as the light is always available in a 
minute or two, it will be found very useful for railway and ship- 





the prospects for the New Year are as yet far from posure na 2 
In the file trade, which has been in a poor way for a considerab 
time, a reduction of wages by 10 per cent. has now gone through 
all the branches—forgers, grinders, and cutters alike. Three 
_ ago the men obtained an advance of 10 per cent., and when 

usiness fell away they were sensible enough to recognise the 
inevitable, and return the advance. The Americans are cutting 
keenly into the file trade, even more than the Germaus. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE in no respect improves in this district, but the tendency 
is rather the other way, and in scarcely any branch do manufac- 
turers speak hopefully of the prospects of the current quarter. 
The tone of the market has been detrimentally affected by the 
issue of the Cleveland Ironmasters’ pig iron returns for the 
month of December, which show that business was even worse 
than was expected, and judging from the miserable shipments 





that have been made so far this month, there is not much hope 
that the January statistics will be more favourable than those 
of the past month. On this account consumers, believing 
that they have not seen the extent of the fall that will 
result in prices, refuse to buy wherever they can avoid 
it. They are of opinion that delay in purchasing will be 
to their advantage, for they will have no trouble in 
getting iron whenever they want it, and at prices probably 
lower than now rule, but certainly not higher, with stocks 
increasing so rapidly. As a result of the  unsatisfac- 
tory statistics, all descriptions of pig iron have fallen in 
value, but the higher qualities have dropped more than 
the lower, which has almost restored the old differences in prices. 
No. 3 has for a long time been kept at 2s. per ton above grey forge, 
whereas ls. is the usual difference ; ol No. 1 has fallen even 
more for it is generally 2s. 6d. dearer than No. 3, but now only 2s. 
to 2s, 3d. This is the worst time of the year for sellers of the 
higher qualities of Cleveland pig iron, for a large proportion of the 
production of them is taken by continental consumers, and on 
account of the dulness of trade abroad, and the severity of the 
weather, little can be sent now, so that prices come down more in 
line with those of qualities which are mainly used at home. Thus, 
No. 1 Cleveland, G.M.B., is quoted 38s. 6d. per ton, for prompt 
f.o.b, delivery, but business has been done this week at 38s, 3d., 
and while 36s. 3d. is the regular figure for No. 3, sales are reported at 
3d. less. Middlesbrough warrants, which were up at 38s. 3d. per 
ton last month, have fallen to 35s. 11d. cash, but it could not be 
expected that they would be maintained in value when the 
troubles of speculators were over, and when stocks were increasing 
so rapidly, which would make it every day less difficult to secure 
warrants. It was rather surprising to see so much iron sent into 
Connal’s stores, when it was understood that the majority of the 
»roducers had set their face against their iron being lodged there. 

ut some of them are said to have changed their minds when they 
found warrants realising prices so much above makers’ iron—at 
one time last month they were ls. 3d. above—and_ sent iron 
into the public stores so as to make warrants, which they 
sold at a higher price. The merchants in the district are 
rather sore about this change of face, and are not likely to 
place reliance on the protestations of makers in future. The 
increase in Connal’s stores last month was no less than 
11,498 tons. No doubt the temptation was great to make 
warrants, but an increase such as was reported for December tells 
against the trade in the future. This month the stock goes on 
increasing, though not at so rapid a rate as in December, and on 
Wednesday night the quantity held by Connal’s was 30,348 tons, 
or 3311 tons increase this month. Shipments, too, are even more 
disappointing than they were in December, when they only 
pat no 49,220 tons, or 17,066 tons less than in November, 
1892, and 16,687 tons less than in December, 1891. Up to Wed- 
nesday night they had reached 15,677 tons, as compared with 
21,201 tons in December, and 17,175 tons in January, 1891, both 
to the 11th. 

The lower qualities of Cleveland pig have declined about 3d. per ton 
this week. Thus grey forge can be bought at 34s. 9d., mottied 
at 34s. 3d., and white at 33s. 9d. per ton for prompt f.o.b. 
delivery. But at present the production of Cleveland pig iron is 
too large, and as some firms do not care to hold stock, the surplus 
iron comes upon the market, and weakens prices, which already 
are said to be below cost of production. Thus the blowing out of 
furnaces will be welcomed. Sir B. Samuelson and Company, at 
the Newport Ironworks, Middlesbrough, have just blown out a 
furnace producing Cleveland pig iron, leaving them with only two 
making that kind, and four producing basic and hematite. A 
little relief will be afforded to the ironmasters in wages and 
railway rates for ironmaking materials, as these are regulated by 
sliding scale based upon the realised price each quarter of Cleve- 
land No. 3 pig. It has this week been ascertained that 
during the quarter ending December 31st, the net average 
price realised for No. 3 was 37s. 715d. per ton, or 
ls, 5°28d. decrease on the previous quarter, and wages for the 
current quarter will be reduced 2 per cent. East Coast hematite 
and basic iron are cheaper, though the make is being considerably 
reduced, for no fewer than five furnaces which were making them 
have stopped—four have been blown out altogether at the Consett, 
Acklam, and Carlton Works, while the large furnace at Palmer's 
Works, Jarrow-on-Tyne, which has been producing as much as any 
two ordinary furnaces, has been set to produce Cleveland pig, and 
Palmer's are now not making aton of hematite. It wastime that there 
should he a decrease in the output, for too many firms had started 
on the manufacture. There was a fair profit to be made at the 
business in the summer, but too many were anxious to share in it, 
and the competition became too great, and profits disappeared 
with the increasing production. Local firms are doing rather more 
business with Shefheld and the Midlands, where, on account of 
shorter carriage, they can undersell the West Coast makers. With 
cheap Spanish ore—it can be bought at 11s. 9d. per ton delivered 
hematite can be made at quite as low a figure as in Cumberland 
and Lancashire from native ores. And cheap Spanish ores are 
inducing the Scotch people to make hematite more largely for 
themselves, so that Cumberland is losing another market, and the 
prospects are not good for West Coast producers. At present 
43s, 6d. per ton is the f.o.b. price for mixed numbers of East Coast 
hematites. 

The December North of England pig iron statistics are the most 
unsatisfactory that have been issued for a long period. They 
showed that out of 145 furnaces erected 91 were in operation, or 4 
fewer than in November, and of these 50 were making Cleveland 
pig and 41 hematite, &c. The three furnaces at Grosmont have 
een removed from the list as they have been dismantled, as have 
also four others at Ferryhill. The production of hematite, &c., 
was again larger than that of Cleveland iron, and though the out- 
mt was in excess of November, that was due to the extra day in 

Jecember. But it is in the increase of stocks where the weakness 
lies. Such an increase as 40,158 tons has not been reported for 
many months, and surprised almost everybody, for no one looked 
for an increase of more than 25,000 tons, and thought even that 
exaggerated. It is evident that the holidays were more generally 
observed than had been expected, and the consumer had ceased to 
stock iron, knowing that there would be plenty to get at lower 
prices when they needed it. 

The annual North of England pig iron statistics show that the 
output, which was 1,937,469 tons, was the smallest reported since 
1879, and was far below that of 1890, which was the year of the 
largest make. 1892 was remarkable also as being the first year in 
which the output of Cleveland iron fell below that of hematite and 
other kinds. Business is almost at a standstill in the manufac- 
tured iron trade, and only a small proportion of the works are in 
operation. But the steel works are fairly well occupied, and will 
be for the greater part of this quarter in some cases. But with 
nearly 500 steamers of a million tons capacity laid up in our rivers, 
it can hardly be said that the outlook is good for either 
shipbuilders or plate makers. This is, of course, the worst time 
of the year for shipowners, and generally they have a slackness of 
work to note about Christmas, but so large a number of vessels 
idle indicates how vast is the depression of trade. At present 
steel ship-plates are firm at £5 5s., less 24 per cent., which is 10s. 
above what was taken towards the latter part of last year. The 
wi of millmen at the steel works at Consett are regulated by 
sliding scale, based upon the prices realised by the company for 
steel plates, and it has been officially ascertained that the average 
price realised during the three months ended November was so 
much below that of the previous three months, that wages will 
have to be reduced for the quarter commencing January Ist by 
2k per cent. Several other works follow Consett in advancing or 

ucing wages, 

Mr. J. F. Lee, who bas been manager for some years at Castle 
Eden Colliery, has been appointed agent to the a Coal 
and Iron Company, Chesterfield, Derbyshire, and Mr. Thomas 
Shipley, from Woodlands Colliery, succeeds him at Castle Eden. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE annual statistics of the Scotch pig iron trade, issued by the 
Tronmasters’ Committee last week, mal published in tabular form 
in this correspondence, require some correction. After the report 
had been given out it was discovered that, while the Committee 
had included under the head of decreased stocks the reduction of 
160,669 tons in Connal and Co.’s stores, it had omitted to allocate 
that amount in the home consumption and exports. This error 
served to make these appear constbenahly smaller than they were 
in reality. The corrected figures put in the briefest form are as 
follow: —Production, 977,213 tons, increase 302,788; consumption 
in foundries, 250,379, increase 90,951; in malleable iron and 
steel works, 521,125, increase 285,973; total home consumption, 
771,504, increase 376,924; exports, foreign, 171,586, increase 4617 ; 
coastwise, 157,887, increase, 25,126; by rail to England, 12,267, 
decrease 1616; total exports, home and foreign, 341,740; in- 
crease 28,127 ; total consumption and exports together, 1,113,244, 
increase 405,051, These figures will serve to rectify the mistakes 
in last week's table, in which the remaining figures relating to 
stocks were quite accurate. It appears that the average make per 
furnace during 1892 was 245 tons per week, compared with 254 tons 
in 1891, 

The imports of English iron into Scotland in 1892 were :—West 
Coast hematite about 85,000 tons, compared with 300,000 in 1891 ; 
East Coast iron, chiefly from Middlesbrough 240,000, against 
400,000 in the preceding year. The consumption of Scotch and 
English iron together in Scotland during the past year has 
amounted to 1,096,504 tons, showing the small increase of 1924 tons 
over the aggregate consumption of 1891, 

The highest cash price of Scotch warrants in 1892 was 47s., 
recorded in the week ending 14th January, and the lowest price 
40s, in the week ending 19th February. The lowest price of Middles- 
brough warrants in Glasgow market for the year was 34s, 9d. in 
February, and the highest 41s. 74d. in June. The lowest price of 
hematite warrants was 44s. 9d. in February, and the highest 53s. 
in May. It is worthy of note that the lowest prices of all three 
kinds of iron occurred in the same week, namely, the third week 
of February. 

With regard to the prices of makers’ iron in the past year, it 
may be of interest to note that Coltness No. 1 fluctuated from 
Sos. 6d. in January to 52s. in March, improved gradually to 55s. 
in April, and continuing at that rate to the end of the year. 
Langloan was 54s. 6d. in January and declined to 49s, 6d. in 
March, at which figure it remained till July, when it rose to 50s. 
touched 53s. in October, and finished at 52s. in December. These 
examples give a fair idea of the range of fluctuation in special 
woe i during the year. 

The following figures show the proportions in which the exports 
of pig iron from Scotland were distributed abroad in 1892, the 
three preceding years being added for the sake of comparison :— 
1891. 1890. 1889. 


Tons. Tons. 
Germany 40,669 
Italy . 27,048 
Canada. . 5,482 
Holland 


United States .... 
Australian Colonies. . 
Russia .. ee 
France .. 

India 

Denmark .. .. .. 
Spain and Portugal. . 
South America... .. 
Belgium sie Phe 
Sweden and Norway 





trade in pig iron in recent years. In the case of most countries 
the figures for 1888 did not differ very materially from those of 
1889; but in several instances the difference was very conspicuous. 
Our exports to the United States, for example. in 1888 amounted 
to no less than 63,154 tons, or more than four times as much as in 
1892. The shipments to Germany in 1888 were 33,132, and to 
Holland 28,478, and to Italy 10,211 tons. The shipments to 
Canada in 1888 were 37,082 tons. 

Having supplied the above statistical information regarding the 
trade of the past year, as supplementary to what I was enabled 
to give last week, a few paragraphs will be sufticient to indicate 
the state of business at present, seeing that work was only resumed 
this week after the New Year holidays at the collieries and iron- 
works. In the coal market very little business has been done, and 
there is little or no alteration in prices, 

Makers of malleable iron have scarcely anything new to report. 
They are receiving a few orders to go on with, but there is nothing 
in the state of the market as yet that would seem to point to an 
early improvement. 

The output of steel is likely soon to be materially increased, the 
wages question being settled, and there being a fair amount of 
work on hand, chiefly for shipbuilding material. 

There was shipped from Glasgow in the past week locomotives 
worth £7300; sewing machines, £3200; machinery, £13,000, steel 
manufactures, £4900 ; and miscellaneous iron goods, £13,000. 

All the Langloan pig iron furnaces are now out of blast for the 
purpose of alterations. The total number blowing in Scotland is 
67, compared with 71 last week, and 75 in the corresponding week 
of last year. 

The Glasgow pig iron market has been somewhat strong this 
week as regards Scotch warrants, a scarcity of which caused 
some anxiety, and led to considerable purchases from 41s, 94d. to 
42s. cash. There was scarcely anything doing in either Cleveland 
or hematite warrants. 

The prices of makers’ iron are as follow: — G.M.B., f.o.b. at 
Glasgow, No, 1, 42s. 6d.; No. 3, 42s. 3d. ; Monkland, No. 1, 43s. 6d.; 
No. 3,42s. 6d.;Carnbroe, No.1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, No.1, 
49s. td.; No. 3, 46s.; Summerlee No, 1, 51s. 6d.; No. 3, 46s. 6d.; 
Gartsherrie, and Calder, No. 1, 5ls.; No. 3, 47s. 6d.; Langloan, 
No. 1, 54s.; No. 3, 46s. 6d.; Coltness, No. 1, 55s.: No. 3, 49s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 46s.; Dalmel- 
lington, No. 1, 49s.; No. 3, 47s.; Eglinton, No. 1, 46s. 6d.; No. 3, 
45s.4 6d.; Shotts, at Leith, No. 1, 53s. 6d.; No. 3, 49s.; Carron, 
at Grangemouth, No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scotch ports in the past week 
were 4696 tons, against 5426 tons in the corresponding weck. The 
arger proportion went coastwise. 

The coal trade is quiet, but has opened fairly well considering 
the large supplies. ices show no quotable change. 

It is not yet fully known how the new railway rates will affect 
traders. There is an impression that on the whole the railway 
companies will obtain a slight advance on most kinds of traffic. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is a more tranquil feeling amongst the colliers generally, 
and much of the heat and excitement between the federationists 
and upholders of the sliding scale seems to have died out with the 
year. The ement to continue working for a time, so as to 
allow of a settlement being made, has led to more regular working, 
and prospects ahead are generally better. On ‘Change at Cardiff 
this week there was an impression that coal prices had touched the 
lowest point, and that a turn was at hand. Coalowners are fairly 
well booked for the year, and if in addition to secured contracts 
there should be a moderately active current trade, tolerably 
regular work for the colliers may be anticipated; that is, if they 
followed the peace proposals of their leaders. 

A local pry pd publishes a list of the chief bookings for 
1893, from which I glean that Newport has secured a substantial 








order from the Egyptian Government, thanks to the long and old 
connection of Sir on Elliot; and the Peninsular and Oriental 
line have two good orders placed there. Cardiff has contracts 
with the Transatlantic Company, the Austrian a Inman, 
International, the White Star lines, the Cunard, the Pacific Steam 
Navigation Company, the British India Company, and the G.T.P. 
Company, and smaller ones for the Indian-office and the Colonial- 
office. Cardiff coalowners also are engaged to supply the great 
coal depdts at Port Said, Gibraltar, Malta, Aden, Perim, Suez, 
Colombo, Cape de Verde, &e. 

The leading coalowners who are booked fairly well are :—Powell 
Duffryn ; Nixon; Navigation; Ocean; Ferndale ; Insole ; Cory 
Brothers ; Burnyeat, Brown, and Co.; and others. 

The total shipment of coal from Cardiff ports last week only 
amounted to 230,573 tons. This falling-off was due in part to 
Mabon’s day. Tonnage now is coming in freely, and if the 
weather keeps open some large totals are likely. On ’Change, 
Cardiff coal, without advancing, appears to be hardening, and J 
question if some of the booking rumoured to have been made at 
low prices would stand a chance now of being repeated. Quotations 
now are:—-Best steam, 9s. 6d. to 9s, 9d.; seconds, 9s, to 9s. 3d.; 
Monmouthshire, 8s. 9d. to 9s, 3d.; small, 4s, 6d. to 5s, House 
coal was not quite so active as at the beginning of the week. Best 
is selling at 12s, to 12s. 6d.; No. 3 Rhondda, 11s. to 11s, 64.; 
brush, 8s. 9d.; small, 6s. to 7s. 

Patent fuel at Cardiff is not as active as one would wish, though 
quotations are low, 9s. 6d. to 9s. 9d. Swansea prices, 10s. to 
10s. 6d., and a better trade. Last week 3263 tons were sent to 
France, 3700 to Italy, and 460 tons to Bona from the latter part. 
Pitwood is in fair demand at Cardiff. No alteration in coke, 
which may see a slight change as the iron and steel trades become 
more active. There is some degree of hope that this will happen. 
The executive of the Association of Iron and Steel Workers and 
‘“Tradesmen” have decided to go on with the preliminary steps 
for a new sliding scale, so that with a tranquil labour market, the 
long hoped-for turn may take place. Pig iron is still in an un- 
settled state ; this week considerable quantities have come over 
from Duddar and elsewhere. The imports into Swansea totalled 
1090 tons, and 400 tons tin bars. 

It will be seen from the following quotations that there is ample 
scope for improvement: Pig, Glasgow, 41s, 11}d.; No. 3, Middles- 
brough, 35s. 114d.; hematite, 46s.; steel rails, heavy, £4 to 
£4 2s. 6d.; light, £5 to £5 ds.; Welsh bars, £5 5s. to £5 10s.; steel 
and iron sheets unchanged. Bessemer steel bars, £4 10s.; Siemens, 
£4 15s, It will be noted that a slight change has taken place in 
these quotations, I hear that the North of England rivalry is 
severe, necessitating the keenest look-out in cost. 

In tin-plate Swansea enjoyed a brisk week last week, de- 
spatching no less than 110,000 boxes, Stocks are again lessened, 
as the quantity received from works amounted to 89,666 boxes. 
Buyers are evidently impressed with the fact that stocks now only 
total 190,763 boxes, and that inquiries are on the increase. It 
is thoroughly well understood that a favourable revision of the 
tariff would cause a run, in which case the existing quotations 
would not stand a day. Good forward business is quite in the 
scope of the probable, and that very shortly ; two or three weeks 
equal to the past would bring it about. On ‘Change, Swansea, 
these points were under discussion, but in the face of the Birming- 
ham meeting, prices were simply repeated: Bessemer cokes, 
12s, 3d. to 12s. 6d. ; Siemens, 12s. 6d. to 12s. 9d.; ternes, 22s., 
24s., 26s. ; best charcoal, 13s. 6d. to 13s. 9d. ; block tin is at £91 
to £91 5s. 

A satisfactory condition characterises Swansea Harbour. The 
trade last week showed an increase of 6000 tons over the corre- 
sponding week of last year. 

In coal, patent fuel, and tin-plate shipments, tonnage coming in 
promises well. If one could record a few substantial rail orders, 
prospects all round for Wales might be said to have brightened 
with the New Year. In the matter of tin bar, prospects for 
Cyfarthfa and Dowlais are good. During the last quarter the 
clearances of pig iron from Cyfarthfa have been exceptionally 
heavy, and a great inroad has been made with Rubio stock. On 
the railways prospects are tolerably good. The Taff Vale has 
inaugurated the New Year with a respectable increase in revenue, 
no less than £1165, This was from minerals. 

A good deal of discussion is going on in the district about the 
revised railway rates. There is some grumbling among certain 
trades, but it has not taken definite expression. In iron the 
a is that a moiety of benefit will be had by ironmasters. 

ron ore is improving in demand at Cardiff, best Rubio is quoted 
at Ils, 3d. to 11s. 6d., Tafna 10s. 3d., Porman 10s. 

Penarth Dock returns show favourably for last year, and this 
year it was started well with a weekly total of 22,500 tons. On 
the Barry Railway and Docks marked activity prevails, 

The severe weather of late has told upon Cardiff steamers, and 
the list of mishaps is a long one. One coal tender is reported on 
shore at Scutari. A fine block of buildings is to be carried out 
for the new Bute Dock offices, to replace those destroyed by tire 
a short time ago, The proposed site is between the East and West 
Bute Docks, and this has caused some little discussion, and in the 
end a petition was formulated, signed, and presented to the Dock 
— against it. The objections say, first, that great difficulty 
would be experienced in going to and from the offices when the 
gates or bridges were open; second, the serious delay in trans- 
acting business with the office ; third, the absolute risk or danger 
incurred by clerks when the mineral trains were working, and 
gates open for the passage of steamers, &c. I have no doubt full 
consideration will be given to these points. 

Several single accidents have occurred during the week at 
the collieries, and at Abercanaid the cage coming up with the 
men was nearly wrecked. 

Mr. Brace, in imitation of labour leaders, has just issued a 
“‘manifesto” to the colliers of South Wales, urging them to vote 
solid against giving their representatives plenary powers in support 
of the scale. 

On Saturday there was a spirited meeting of colliers held at 
Tredegar, when ‘‘ Mabon” was expected to be present, but hy a 
mishap he was prevented from attending. In his absence, 
Councillor Richards, of Beaufort, did good service in traversing 
the arguments of Mr. Bruce and followers, and at the conclusion 
he was warmly applauded. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERAL iron trade over here is very quiet in all departments, 
new business coming forward but very slowly. Many of the forges 
are with difficulty kept going. On the whole, prices have been 
fairly well maintained up to the present. 

The Silesian iron market presents the same unfavourable feature 
that has been noticed for many months past. General quietness, 
restriction of output, and an exceedingly weak export business 
being the order of the day. Quotations have in many instances, 
declined. 

The healthy business that has been transacted on the Austro- 

ungarian iron market for some time has in no wise altered since 
last week. With regard to pig iron, inland production goes into 
immediate consumption, generally, prices maintaining their firm- 
ness. The position of the finished iron trade remains practically 
unc ed, bars as well as plates being in quiet, but regular 
demand at exceedingly firm quotations. In Bohemiaand Hungary 
the demand for the smaller articles of manufactured gi is 
reported to have considerably lessened of late, but may still be 
termed fairly satisfactory. In France a quiet business is done in 
ho suiens Lonabes of the iron industry, with prices tending to 

rmness, 





The Belgian iron trade is quiet, and orders difficult to obtain. 
Production has been very considerably reduced of late. Athus is 
about to blow out onuioas blast furnace. Regarding prices, pi 
iron is reported as pretty firm in quotation ; while in the finish 
iron department prices as well as demand are worse than ever 
before. The Belgian Plate Convention has resolved on reducing 
export prices for all descriptions of plates and sheets 0°75f. p.t. 

Statistic figures show the iron business, during the first eleven 
months of the year, to have improved when compared to previous 
year. Export in steel rails alone has increased by no less than 
16,000 t.; iron rails, on the other hand, show a decrease from 
24,000 t. on 14,000 t. Plates have increased by 7000 t.; iron manu- 
factured goods by 1000 t.; rolling stock, 2000 t. Foundry pig, on 
the other hand, has suffered a decrease of 2000 t.; nails, likewise, 
2000 t.; and the different sorts of manufactured iron, such as bars 
and girders, 4000 t. 

The following figures show the business done on the Belgian 
coal market during the first eleven months of 1892 :— 





In port. 
Coal. Coke. 
From. 1892. 1891. 1892. 1891. 
Tons. Tons. 
Germany ".. .. 428,377 .. 489,892 .. 166,916 .. 105,286 
or-eme'f 400,637 .. 520,738 .. 102 17,197 
France... .. .. 296,059 .. 261,989 .. Sear 1,681 
Low Countries .. 229,007 .. 265,269 .. 1,568... 3,274 
Other countries. . am .. 4,523 .. - 5 
1,349,204 1,492,361 171,203 127,448 


The above figures show a decrease in coal of 150,000 t. or 
10 p.c.t., while coke has increased by 45,000 t. or 35 p.c.t. Ex- 
port figures are as follows :— 








Coal. Coke. 
To. 1892. 1891, 1892. 1891. 
Tons. Tons. 
pe ef Sa 115,867 .. 176,290 .. 124,520 .. 68,562 
Englan ree 65,715 44,008 .. -- = — 
France .... 8,491,283 .. 8,595,417 .. 522,624 .. 685,960 
Luxemburg. . 168,789 .. 180,969 .. 223,480 .. 135,591 
Low Countfies 156,315 .. 140,762 .. _ . _ 
Other countries 119,680 .. 146,680 .. 27,451 .. = 19,186 
4,147,099 4,284,076 898,075 854,299 


Coal shows a decrease of 140,000 t., or 34 p.c.t.; wher2as coke 
shows an increase of 44,000 t., or 5 p.c.t. 

As may be expected at this time of the year, iron business in the 
Rhenish - Westphalian district shows no improvement whatever 
upon previous weeks, The year has opened with only a very poor 
demand coming forward for pig iron as well as for finished iron, 
and as prices are in most instances scarcely paying, the state of 
the iron business must be regarded as unfavourable in the extreme. 
About the same may be reported of iron ore, production though 
limited, being but with difficulty disposed of, as the blast furnace 
works only buy from hand to mouth. In Luxemburg-Lorraine 
minette, likewise, an irregular business is going on; prices are 
reported as fluctuating. The pig iron market has remained 
entirely unchanged from what it was last week. Inquiry shows 
no signs of improving from any quarter, and the outlook for the 
immediate. future is very far from promising. The rolling mills, as 
well as the steel makers, are requiring but small supplies of 
iron, Prices obtained are unremunerative. With regard to the 
different sorts of pig iron, no change of any weight has occurred 
since last week's letter, spiegeleisen being quiet, while forge pig is 
decidedly neglected. In the malleable iron department bars are 
weakly called for from inland as well as from abroad, and the 

rices fetched are exceedingly depressed. Stocks are the same as 
ast week. Orders booked up to date will secure employment to 
the works for about a month. Girders as well as hoops have not 
altered since previous report. Plates are but weakly inquired for, 
and the unfavourable influence on prices is keenly felt. Makers 
tind it difficult to maintain their quotations. The situation of the 
sheet trade is rather more favourable, at least as far as demand is 
concerned, Prices have not altered upon the week, and must 
generally be regarded as unsatisfactory. Export trade in wire and 
wire nails has rather improved of late, while rivets are as weak 
and neglected as before. A change in the condition of foundries, 
ae and wagon factories cannot be reported to have taken 
piace, 
: In the Saar district 8547 colliers are on strike. The movement is 
considered in industrial circles as rather hopeless for the cause of 
the miners, 

German export of iron to Russia was, during the years 1880 
1886, and 1891, as follows:— 





1880, 1886, 1891. 

Tons. Tons. Tons, 
POEUN wk ce ke te ce es Ee oe Se cs 
Angles.. .. .. .. .. .. .. 1,080 .. 1,746 .. 5,698 
Rails eee 20,824 .. 436... 1,640 
Bars , . : 53,131 .. 29,579 .. 24,218 
Sa eee are = .. Bee .. 31 
Plates and sheets .. .. .. .. 14,622 .. 8,445 .. 7,744 
arr Cae Oe 4 875 
Arena eee eae 683 .. 762 
Bridges and belongings.. .. .. 319... 63. 817 
Wheels andaxles .. .. .. .. 2,721 .. i. 874 
ea eee le 816 .. 57 
Iron manufactured goods .. .. 19,569 .. 5,420 .. 7,804 
Locomotives, &c. .. .. .. .. 38,985 .. 185 .. 155 
Machines .. .. 19,414 .. 9,260 .. 12,160 


According to the above numbers, total export to Russia was, in 
1880, 165,170 t.; in 1891 it was only 68,956 t., decrease being just 
100,000 t. In rails, locomotives, and wagons the lively business of 
former years has almost entirely ceased ; the same may be reported 
of wire, while machines remain in good request. 








Society oF Arts.—The first of a course of Howard lectures, by 
Professor W. Cawthorne Unwin, F.R.S., on ‘‘ The Generation of 
Power at Central Stations, and its Distribution,” will be delivered 
on the 13th inst., at the Society’s rooms in the Adelphi. The 
course will consist of six lectures, to be delivered on Friday even- 
ings from January 13th to February 17th. The lecturer will deal 
with the commercially available sources of mechanical energy, and 
the method of distributing it, treating in the last three lectures 
the hydraulic distribution of power, the transmission of power by 
compressed air, and the distribution of mechanical energy by 
electricity. 

LakE DreEDGING ConTracts.—Bids have been received for five 
out of the eight contracts for the 20ft. and 21ft. channel between 
Duluth and Chicago and Buffalo. They are tabulated as below:— 


Section. Rs cal Lowest. Highest. Average. 
Sec. 2, Little Mud Lake 
sand, gravel, and hard 


880,000 Se 
se. 8. Sailors’ ee: 
ment, 90,366 yards, 


5 .. 2Octs. .. 42cts. .. 8798 cts. 


limestone rock .. .. 6 248dols. .. Sdols. 8 57} dola 
Sec. 6, St. Clair Flats 

950,000 yards, clay an 

sand 18 .. 16}cts. .. S4cts. .. 283}cts 


Sec. 7, Grosse Point, 
pny . yards, clay 


and sani ‘ s « Bh oe Gets. . aD 28°14 cts. 
Sec. 8, Mouth of Detroit 

River, 1,086,000 yards, E 

sand and gravel.. .. 9 .. 18cts. .. Técts. 35°54 cts. 


Seventeen contractors in all put in bids, and the lowest bidders, 
the Railroad Gazette says, were: Section 2, C. E. Mitchell and Co., 
Ludington, Mich.; Section 3, John Hickler, Buffalo; Section 6, 
James Rooney, Toledo, 0.; Section 7, Breyman Bros., Toledo ; 
Section 8, E. P. and J. A. Smith, Cleveland, 0. e bids are 
below the engineer’s estimates, so that the appropriation— 
3,334,000 dols.—will undoubtedly complete the channel to the full 
width desired by General Poe, 








ee Se ee a 





Jan. 13, 1893. 


THE ENGINEER. 





41 








AMERICAN NOTES. 
. (From our own Correspondent.) 
New York, January 5th, 1893. 


Durine 1892 railroad dividends were slightly 
increased; reports from a great many quarters 
show a large increase in gross earnings, but 
most of the gross earnings went into expanded 
expense accounts. ilway managers expect an 
increase in traffic, especially on all of the trunk 
lines, and are preparing for it by making 
additions to their rolling stock and locomotive 
capacity. The iron trade is in good shape, 
although prices are low. Steel rail prices have 
dropped to 29 dols., and at this figure, orders 
for over 50,000tonshave been placed. Itisthought 
that orders for a large additional quantity will 
be placed this month. A t deal of railroad 
building is projected for this year. Steel billets 
are very low in price, and it is expected that 
large orders will be placed. Merchant steel, 
merchant iron and sheet mills will resume opera- 
tions next Monday, with a fair supply of business 
on their books, The commercial and financial 
conditions of the country are safe, although more 
or less apprehension exists because there is no 
definite financial policy agreed upon by the 
new incoming administration. 








LAUNCHES AND TRIAL TRIPS. 


A FINE steel twin-screw steamer, built to the 
order of Messrs. James Little and Co., Barrow 
Steam Navigation wigs ee as an addition to 
their extensive fleet, which conducts the mail 
and passenger service between Barrow and 
Belfast, &c., in connection with the Midland and 
Furness Railways, was launched from Messrs. 
Laird Brothers’ works at Birkenhead, on Satur- 
day, in the presence of a large party of directors 
and friends. The ceremony of naming the new 
steamer, which was named the City of Belfast, 
was performed by Mrs. Little. Mayoress of 
Barrow. The s.s, City of Belfast is built entirely 
of steel of heavy scantlings. There are seven 
watertight bulkheads, extending up to the main 
deck, besides others to lower deck, which, with 
the addition of watertight flats, will insure a 
practically unsinkable ship. Ample water trim- 
ming tanks are provided, with means of rapidly 
tilling and emptying. Bilge keels are fitted 
to minimise rolling. She is designed to combine 
the qualifications of a first-class mail and passenger 
steamer with good cargo capacity and superior 
stowage for a number of horses and cattle on the 
upper-deck. The general appearance is that of 
a spar-decked ship. She has a straight stem and 
elliptic stern, and will be schooner-rigged with 
two wood pole masts and one funnel. She has a 
length between perpendiculars of, 280ft., with 
32ft. beam and 14ft. 6in. depth, and measures 
about 1420 tons B.M. The machinery, which 
has been designed and built by Messrs. Laird, of 
their special type, consists of two separate sets of 
pont rs triple-expansion engines, with two 
cylindrical boilers to be worked under forced 
draught at 1601b. pressure, and to develope up- 
wards of 2500 indicated horse-power collectively, 
the propellers being of manganese bronze. There 
is a long closed-in midship house for first-class 
vassengers, and on the upper deck a large deck- 
ouse, containing a luxurious lounging-room and 
smoke-room also for the pronase 2 de of first- 
class passengers, of whieh the vessel can carry 
about 120. The steerage passengers will be 
carried in cabins aft. The boat outfit and life- 
saving appliances will meet the requirements of 
the Board of Trade, and generally the vessel will 
be fitted complete as a first-class passenger 
steamer, and will be lighted throughout by 
electricity. 











THE INVENTION OF THE PELTON 
WATER WHEEL. 


A CORRESPONDENT of Pover tells the following 
curious story of the invention of the famous 
Pelton water wheel, from which it would appear 
as if the wheel ought to be called the Atkins 
rather than the Pelton wheel. Mr. Atkins’ 
original patent expires in about thirty days :— 
“The principle involved in the Pelton wheel has 
« curious history. It was embodied in a turbine 
invented by Jearum Atkins. The wheel was 
built by him and an application for a patent 
filed, the money being supplied by some friend. 
In due course, as was then and is now the custom 
in the Patent-office, the application was rejected. 
The friend thought that was the end of it, and 
insisted on withdrawing the 20 dols. of the fee 
which at that time was returned if the rejection 
was accepted, Shortly after Mr. Atkins was 
thrown from his wagon, and his spine so injured 
that for — of twenty-four years he was bed- 
ridden. hile in that condition, however, he 
made many inventions and acquired a compe- 
tency. He finally recovered the use of his lower 
limbs, and was, and still is—for he is living yet— 
one of the ablest mathematicians in America, and 
among other things he perfected the details of 
his wheel and — for a patent, which wsa 
granted August 10th, 1875, No. 166,676. In his 
application he embodied a full mathematical 
exposition of the action of the water on the 
wheel, showing that the entire momentum of the 
water is imparted to the wheel if it enters, as in 
the Pelton, at one side of a semi-circular bucket 
and escapes at the other, the direction of its 
motion being exactly reversed in transit. Under 
these conditions the wheel will move with half 
the initial velocity of the water, and the spent 
water will fall away without residual velocity. 
The mathematics of the specification was too 
deep for the Patent-office examiner, and he 
required its cancellation upon the ground that it 
was not necessary. Afterwards he admitted to 
me that he did not consider the demonstration 
necessary, and did not know whether it was true 
or not. _ Anyone curious to know will find it em- 
balmed in the ori; speeieniion of that appli- 
Sty ier 

ciple, moro ectly formed wo 
Fealise the full theoretical value of the jot,” 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 
‘atents,” 


Application for Letters Patent. 


*.* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


24th Deeem'xr, 1892. 


23,761. Horst Support, C. Berkley, London. 
23,762. Accessories for VeLocirepes, W. C. Burton, 


Warrington. 

23,763. Pepavs for VeLocirepes, J. H. Howard, T. H. 
Lambert, and F. W. Durham, London. 

23,764. Puriryino Fou Casks, O. Tilley, Leicester. 

23,765. Generatine Gas, F. G. Birchall, Liverpool. 

23,766. Macuines for Grinpinc Carp CLorHine, W. 
Noton, Manchester. 

23,767. TRANSMITTING Power to Locomotion, A. 
Hunnable, Enfield Wash. 

23,768. Pipe Bowt Cueaner, J. R. Robinson, Brad- 
0) . 

23,769. SprnpLes of Sprynrinc Frames, B. Smith, 
Halifax. 

23,770. Sprinc and Swino Cuarrs, G. Hickson, Leeds. 

23,771. Bricks, &c,, A. Browne.—(H. Sp nlé-Legrand 
and A, Vye-Barminter, France.) 

23,772. ILLUMINATING OBJECTS, H. Senier, London. 

23,773. ELectric SMELTING, R. Niewerth, London. 

23,774. ELecrric Arc, R. Niewerth, London 

23,775. CONNECTING FLoats to FisHine 
Tay, Redditch. 

23,776. PLunGeR for Syrixces and Pumps, J. J. Stott, 
Manchester. 

23,777. Guarp and Rest for Carver Forks, J. Wigfall, 
Sheffield. 

23,778. TRAVELLING Case, S. Malo, London. 

23,779. Brusues, A. Sollory and A. Lewis, London. 

23,780. Cueckinc Leakace of Water, from Pires, J. 
May, London. 

23,781. Feep Roiver for Twistine Macuines, J. Boyd, 
Glasgow. 

23,782. Laccine for Steam Borvers, G. J. Clarkson. 
HThe Mannheimer Gummi-Gutta-Percha-und Asheast- 
Fabrik, Germany.) 

23,783. Exvectric Incanpescent Lamp, J. Plummer, 
Midlothian. 

23,784. Root-curters, 8S. B. Bamford, Staffordshire. 

23,785. Compo Non-stiprer, W. G. Edmonds, Dublin. 

23,786. INTERNAL CoMBUsTION ENGINES, J. Roots, 
London. 

23,787. Fryinc Macuines, H. Middleton, Slough. 

23,788. _ELECTRO-PLATID 8S. O. Cowper-Coles and 
the London Metallurgical Company, Limited, 
London. 

23,789. Wick for Lamps, Canpies, &c., G. W. Rauft, 
London. 

23,790. CHaIn BepsteaD, A. Tosland, London. 

23,791. Prorectinc the Face of Rupper Sramps, J. 
Hickisson, London. 

oo CoIN-FREED Apparatus, F. Villiers-Stead, 

ndon. 

23,793. WHEEL Toys, J. A. Baker, London. 

23,794. Hypraviic Press CYLINDERS, F. 
London. 

23,795. Curtain Hooks, 8S. J. Nicklin, Birmingham. 

23,796. Foop Warmers, W. H. Alderson, Manchester. 

23,797. Mirrors, &c., J. Challinor and F. Fidler, Man- 
chester. 

23,798. Corsets, J. Harris, Manchester. 

23,799. APPARATUS for PREVENTING WasTE in MEASUR- 
1nG Beer, H. Taylor, Manchester. 

23,800. CooLinc CyLinpers, A. R. Sennett, and J. 
Durie, London. 

28,801. Wire StapLe Drivinc Macuiyes, F. Rehwoldt, 
London. 

23,802. Trres for Wueets, F. R. B. Phillips and T. 
Brickland, London. 

23,808. Prrrorarinc WHALEBONE, G. Rosenwald, 
London. 

23,804. Pyeumatic Trres and Rims, J. and L. J. R. 
Holst, London. 

23,895. Evecrric Switcuinc Device, R. Bombe and 
F. Schuchhardt, Glasgow. 

23,806. THRESHING Macutnes, F. Richter, Glasgow. 

23,807. Boor-TRIMMING Macuines, K. Johnson, 
London. 

23,808. Propvcinc Steam at Low Pressure, C. Bourdon, 
Live 1. 

23,809. i RatLway VeEHICLEs, A. E. Hotchkiss, 











mdon. 
23,810. Toys, W. P. Thompson._(W. Kdéniy, Ger- 


many. 

28,811. Crrcutar Letrers of Crepiv, W. P. Thompson. 
(H. Potter, United States.) 

23,812. ENUMERATORS for Epucationat Purposes, J. 
Hall, London. 


23,813. Fork Crowns for Verocrrepes, S. Smily, | 


London. 


23,814. Dies or Srampinc Macurvery, W. Woolnough, | 


London. 


23,815. ApyusTING the Drivine Cuarns of MACHINERY, | 


H. and E. Hawkins, London. 


23,816. Mountina PLates to HorskEsHogs, A. Sams, 
| 


London. 


23,817. CircutarR Kwyirrinc Macuines, W. J. Ford, | 


Leicester. 


23,818. Wueets for Bicyc.es, &c., T. Knowles, Man- | 


chester. 

23,819. Bo1Lers, C. J. Galloway, London. 

23,820. AIR-WARMING APPARATUS, M. Shillito, London. 

23,821. Propucinc FresH WATER, A. Normandy, 

mdon. 

23,822. WHEELS, T. R. Piner, Essex. 

28,823. Eve Barus, G. S. and H. Woolley, C. A. John- 
stone, and E. J. Woolley, Manchester. 

28,824. Comps for Evectric Batteries, A. J. Boult.— 
(Mannheimer Gummi-Gutta-percha and Asbestrabrik, 
Germany.) 

28,825. Movutpine, &c., Macuines, H. Skewes, London. 

23,826. BorrLe and other Sroprrers, N. A. Aubertin, 
London. 

23,827 Gas Morors, D. J. Blom, London. 

23,828. Foc SigNaLuinG on Raitways, C. H. Maxted, 
London. 

23,829. Winpow Sasues, F. de Jersey Clere, London. 

23,830. Fitters, E. Delhotel and E. Moride, London. 

23,831. Stopping Weravine and other Looms, R. 
Andriessen and F. Dannert, London. 

23,832. Propucinc a Heap on a BEveRAGE, A. Met- 
calfe, London. 

23,833. WeIGHING MacuInes, E. Pratt, London. 

23,834. Gas Stoves, E. Edwards.—(4. Toussaint, 
Belgium.) 

23,835. OBTAINING MOTIVE-PowEeR, H. F. McBride, 


mdon. 

23,836. Harr Pins, J. Bowen, London. 

23,837. CoupLina for Fiasks, The Manchester Oxygen 
Company, Ld., and W. M. Jackson, Manchester. 

23,838. Heatinc Liquips, E. and L. Broderick, Man- 
chester. 

23,889. CarDING Enoines, W. Lord and J. Stocks, 

anchester. 

23,840. Hotpine Spinpies, B. Holt and F. A. Holt, 
Manchester. 

23,841. WaRPING Macuines, B. Holt and F. A. Holt, 

anchester. 

23,842. Sizinc Parer Boarps, R. A. Graefinghoff.— 
(F. Weyland, Germany.) 

23,843. NozzLe for WaTer-pipes, F. W. H. Palm, 
London. 

23,844. Dettvery Mercuanisms, F. Q. Cockburn and 
W. H. Dingler, London. 

23,845. Game, W. E. Bryan, London. 

23,846. Ciippinc Lace, J. Y. Johnson.—({Zhz Willcox 
and Gibbs Sewing Machine Company, United Statzs.) 

23,847. Furx, J. Speir, London. 
848, Huatinc Aim in Hor Kiuys, H. W. Joyce, 


mdon. 
23,849. INHALER, J. J. Hartnett, London. 


Nunns, | 


23,850. Dryinc Pxanxt, W. van VY. Lidgeriwood, 
London. 
23,851. Or, Reservoir for VeLocipepes, A. van Hoorn, 


London. 
27th December, 1892. 


23,852. MovasLe VaLance and Crrtars Rop, J. B. 
Walker, Leeds. 






ATTACHING LeGs to CAMERA STANDs, W. G. 
Tweedy, Plymouth. 

23,854. Topacco Pipes, W. Richardson, Rainford, near 
St. Helens. 

Mernop of Excravine Grass, H. Parker, 


23,858. Macuines for Spiittinc Beans, &e., J. G. 
Richmond, Manchester. 

359, Corn Piaister, W. C. Milnes, Bradford. 

Discnarcinc Coat, W. 


23, 
23,860. TippLers for 
Blackett, Durham. 
23,861. EvLectric Switcnes and Connections, TY. 
Cockerill, Manchester. 

23,862. Screws, R. Linkletter, London. 

23,868. Mecnanism for Wartcues, H. 
Warwickshire. 

23,864. Bakers’ Ovens, J. Adair, Waterford. 

23.865. Compressive Fiurps, 0. Dalisch, Manchester. 

23,866. Apparatus for VULCANISING Woop, S. E. 
Haskin, Bradford. 

23,867. Fitter Pumps, W. E. Caddell, London. 

23,868. Macntnes for Pristinc Enveropes, R. F. 
Sproule, Liverpool. 

28,809. FEED-WATER 
Thomas, London. 

28,870. AiR PRopeLiers, C. Myers, Manchester. 

»871. Grazep Structures, A. E. Rendle, Leeds. 

23,872. Furnaces, 8. H. Brooks, R. A. Doxey, and A. 
Davy, Manchester. 

23,873. OrGaNs, C. 8. and W. E. Haskell, London. 

23,874. Bossrys, 8S. H. Brooks, R. A. Doxey, and W. 
H. Cook, Manchester. 

23,875. Lapres’ HEAD-DREssEs, W. Cass, London. 

23,876. ASCERTAINING VoLUME of Gases, M. Arndt, 
London. 

23,877. SHuTTLE Wert Pirn Howpers, R. 7. 
wood and J. Marshall, Glasgow. 

23,878. RIVET-MAKING MacuINes, R. Kolb, Glasgow. 

23,879. CycLes, R. Haddan. —(K. Costevout and E. 
Chapel, France.) 

23,880. TRIMMING Boot Sores, R. Haddan.—(VJ/. R. 
Scott, United States.) 

23,881. MAGAZINE SMALL-ArMs, A. W. Schwarzlose, 

| Manchester. 

23,882. WEEDING 
Germany. 

23,883. Seams of WaTeRPROoF Garments, J. Burnett, 
Glasgow. 

23,884. Fire-crateEs, H. Leggott, Bradford. 

23,885. Horsesnoks, T. Hickinbottom, Birmingham. 
86. Seats for Crcres, A. J. Boult.—-(P. Mereécr, 





Robottom, 











Recurator for Borers, J. 








Green- 


Macuinxes, L. Schnackenburg. 







| France.) 
23,887. Cettars for Srorinc Beer, 0. Moértzsch, 

London. 
23,888. AuxmLiaRy STeeRinc Gear, H. L. Weitzel, 

| London. 


23,889. Pumps, R. A. Barker, London. 

| 23,890. Hay-TEDpERS and similar Implements, E. C. 
Blackstone, London. 

23,891. SIGNALLING on Raitways, T. Hollingshead and 
J. Murphy, London. 

23,892. MuLTIPLE TELEPHONY, M. Hutin and M. 
Leblanc, London. 

23,893. Propuction of ParaMacentTA, O. Imray. —(T/: 
Farbwerke vormals Meister, Lucius and Briii 
Germany.) 

23,894. Process for Maxine Yeast, M. Krouchkoll, 
London. 

23,895. THERMOsTATs, C. de Z. Howard, London. 

23,896. OnE RoastInc Furnaces, R. Pearce, London. 

23,897. WEAR Piates for Rattway SLEEPERS, B. Reece, 
London. 

23,898. COIN - OPERATED MAcHINEs, F. 
London. 

23,899. Repvcinc Friction in SHarts, 8. Ingersoll, 
E. M. Ayres, E. B. Hoit, and H. M. Ayres, London. 

23,900. TRIPLE Scrapers for TuBes, Sir E. Green, 
Bart., London. 

23,901. Mirre Gear WHEELS, Sir E. Green, Bart., 
London. 

23,902. ALTERNATE CURRENT Motors, C. E. L. Brown, 


Wd, 





E. Housh, 


London. 

23,903. SrEAM GENERATORS or Boiers, J. P. Hall, 
London. 

23,904. Hypraviic Exevators, &c., T. F. Rowland, 
London. 


23,005. ELEVATING Guns, T. F. Rowland, London. 
23,906. IncanDEscent LaMps, F. H. Prentiss, London. 
| 23,907. Brxpinc Sueets of Paper, E. T. Greenfield, 

London. 

| 23,908. REFRIGERATING FLUIDS and Arr, A. Theisen, 
London. 

23,909. WEIGHING Sca.es, J. P. Firth, London. 

23,910. Pyeumatic Trres, D. Lang.—(J. De La Royére, 
France.) 

| 23,911. Dust Wacons, &e., C. R. and S. Whitmee, 
London. 

23,912. FourR-WHEELED VEHICLEs, E. Edwards.—(J. M. 
Dowsett, New Zealand.) 

23,913. SHEARING Merat Bars, H. H. Lake.—-(W. 4. 
McCool, United States.) 

| 23,914 Sprocket Cnarn Manuractere, W. A. McCool, 
London. 

23.915. DupLEX DriLtinc Macuines, W. A. McCool, 
Lgpdon, 

23,916. Locomotive Encines, J. Richard, B. Walton, 
and J. A. Wiedersheim, London. 

23,917. Loom Harness, J. Grob, London. 

23.918. STEAM GENERATORS, H. H. Lake.—(0. Joncas, 
H. P. Ashley, 8. M. Wall, J. P. Woodson, and £. J. 
Dobbs, United States.) 

23,919. ELEcTROLYTIC APPARATUS, T. Craney, London. 

23,920. Pranos, W. H. Fargo, London. 

23,921. Expansion of Water Pires, E. Morand, Bir- 


mingham. 
28th December, 1892. 


23,922. Street Sweepinc Receptacies, W. B. G. 
Bennett, London. 

23,923. Street Reruse Recerrac es, W. B. G. Bennett, 
London. 

23,294. Gas Meters, T. Thorp, T. G. Marsh, and J. 
Haynes, Manchester. 

23,925. Buttons, M. Mullineux, Manchester. 

23,926. Panoramic CAMERAS, R. W. Stewart, Devon- 


rt. 
20,07. Mriyers’ Sarety Lamps, J. G. L. McLachlan, 


AS; . 
a. Tontnc Rotter Frames, W. Ballantine, 
G 


lasgow. 
—, WuEELs of VeLocipepes, S. B. G. McKinney, 
ndon. 

23,980. STEERING NAavVIGABLE VesscLs, F, Tobias, 
Live 1. 

23,931. Gemeeee Banps, J. Owen, E. Pike, and C. M. 
Williams, Manchester. 

23,982. Ctampine Carpets, J. Rostron and J. Hilton, 
Manchester. 

23,988. FLoweR Pors, &c., J. Rostron and J. Hilton, 
Manchester, 

23,934. MECHANICAL STIRRER or Mixer, R. E. Foxlow, 
London. 

23,935. Cotron Harvesters, G. Beekman, London. 

23,986. Pickers for Corron Harvesters, G. Beekman, 


London. 
am. Vuucanisinc Apparatusrs, F. Mannhardt, 
Ww. 
38,596. ADVERTISING by Cut-ovuT Lerters, T. E. Dean, 
Manchester. 
30,509. Stay for Swine Looxiye Grasses, T. Parkes, 


23,940, ConsTRUCTING CaLENDEAS, &. Webb and BR. 
Horsley, Birmingham. ~ ‘ 





23,941. DovusBLeE-actinc CyLinpeR Pump, J. Reid, 
Millom. 
23,942. Macnesicm Arc Licut, G. W. Morgan, Aber- 


een. 
23,943. InpicaTrxc WHEREABOUTS of Boats, S. Wrigley, 
Douglas. 


| 23,944. Puorocrarnic Cameras, A. C. and A. A. Smith, 


23,853. MakiInG Sopa Crysraus, H. and J. R. Watson, | 
Liverpool. 
23,854. SHorinc Horses, J. McCormack, Glasgow. 





London. 

23,945. Mvusicat Instruments, P. von 
London. 

23,945. Repuctne Rovers from Tis Mine 
London. 

23,047. Fivsaixc Waste Water Ciosers, W. Brooks, 
London. 

23,948. Tirts for Rairway Wacons, T. M. White, 
London. 

23,949. Pumpixc or Forcixe Liquips, C. H. Jaeger, 
London. 

23,950. MecHanican Movements, W. W. Horn.—(J. ¢. 
Githena, United Stats.) 

23,951. CANDLE Houvers, J. G. Timmins, London. 

23,952. Covpiines, J. 8S. Fairfax.—(G. Johastov, Sovth 


Hertling, 


. J. Tonkin, 








Atria, 
23,053. Vacuum for ScrGicaL Asrirators, E. C. Davies, 
London. 








23,954. CiGarettes, A. J. Boult.—(/. D. Mucs, G 
nu.) 
5, CocrixG Rooms, W. P. Thompson.—(C4. Weick- 
mann, Geren ) 
23,056. BicycLe Supporting Stasps, S. A. Jackson, 


Manchester. 

23,957. Insertine Caps in Cartrivers, N. G. Hanson, 
London 

23,958. Toy Ficures, W. P. Thompson.--(F!< ‘seh mann 
and Bloedlel, Gorimaawy, 

23,059. CompounbD RESILIENT-ACTION Tine, J. U. Burt, 
London. 

23.900. CuttixG Iron Beams, &c., A. Klostermann, 
London. 





23,061. AvorpInG ConsrmpTion of Exercy, C. E. L. 
Brown, London. 

23,962. Rope Covp.ines, B. Kirsch, London. 

23, FasTeNxincs for Corsets, L. M. Stoddart, 


on. 

Sasu Fasteners, J. W. Wright, London. 
,065. Maxine Bisutpuite of Lime, H. H. Lake.— 

(W. HH. Howell and A. Hanson, Canada, and W. J. 
Hiagina, United States.) 

436, GARMENT FasTENERS, F. E. Bennett, London. 
7. Evrectric Arc Lamps, H. H. Lake.—-((. Coerpes 









Germany, 

23,908. CREAM SEPARATING APPARATI 
S. Jonsson, Denmark. 

23,969. MancracTeRING Disc WHeets, J. Honigsvald, 
London. 

23,070. TrovserRs Hancer, M. Sommer, London. 

23,971. Nur Locks, C. K. Whittier, J. W. Campion, 
and J. E. W. Macfarlane, London. 

23,972. Cocks for Water Conpvuits, A. R. Wagner, 
London. 

23,973. Gun Mowuntines, H. H. Lake.—(VJ/. B. G. A. 
Canet, France.) 

23,974. VeLver Curtine, 8. A. Rogers and T. J. Bird, 
Stockport. 

23,975. NON-SLIPPERY PaveMENT, W. Horne and F. G. 
S. Ham, London. 

23,976. SpeED REGULATOR, 
Schulze, Glasgow. 





C. H. Kurth and A. F. 


oor, D , 1892. 

23,977. OL Exotxe, J. Grove, London. 

23,978. Cricket Batis, E. Ramsbottom, Liverpool. 

23,979. Sarery VALVEs, E It, or. 

80. HEATING by STEAM, A. W. Turner, Birmingham. 

#81. Breakinc-up Roaps, H. H. Hosack and A. A. 

Yoysey, Liverpool. 

2. WaTER CLosets, T. W. Twyfcrd, Birmingham. 

MANUFACTURE of Lixo J. 8. Farmer and 
H. L. and I. H. Storey, Manchester. 

23,984. VaLves, A. H. Mitchel-Jones and G. Spencer, 
Manchester. 

23,985. TELEPHONIC TRANSMITTERS, A. Marr, Man- 
chester. 

23,986. Avromatic CoaL-sox, H. Bennett, Durham. 

23,987. AbuyUsTABLE Cup, &c., H. L. Morel, Not- 
tingham. 

23,988. ELectric Arc Lamps, J. Main, London. 

23,989. CENTRIFUGAL SPEED Goversors, K. H. Kurth 
and A. F. Schulze, Glasgow. 

23,990. Frostinc of HorsesHor-, W. H. 
Glasgow. 

23,991. Eye for Stain Rops, A. Sheldon, Barrow-in- 
Furness. 

23,992. Toastinc Fork, M. J. Sales, London. 

23,998. MetaLiic Trees for Borers, 8. E. Howell, 
Sheffield, 

23,994. REGISTERING Distance TRAVELLED, E. De Pass. 
—(C. €. Meuri, Switzerland. 

23,995. TrRaininc Hops, E. Woods, Liverpool. 

23,996. SpiNDLES and Friyers, W. Summers, Man- 
chester. 

23,997. Paper Riprixc Macuives, D. N. Bertram, 
Glasgow. 

23,998. Macuines for Toppixc, &c., TuRNps, J. Fair- 
weather, Glasgow. 

23,999. SiGNaLLING Lamps, P. Graham and A. Graham, 
Glasgow. 

24,000. Water Gavuces, J. Farmer and A. and C. 
Stewart, Glasgow. 

24,001. OrGans, J. Brook, Glasgow. 

24,002. Manuracture of E.renire, C. Werfel, Glasgow. 

24,003. Foor- rest for VeLocipepes, H. J. Owers, 
Chiswick. 

24,004. READING Sranp for Books, &c., J. Stickers, 
London. 

24,005. AxLe Cap, W. T. Herbert, London. 

24,006. New Cork for Wive Borttes, A. F. Wilkinson, 
London. 

24,007. CusHioninc the Sores ef Boots, F. Wood, 
Stockton-on-Tees. 

24,008. ELecrric Lamps, A. L. Shepard, London. 

24,009. Pires for Capes, G. Crompton and J. Cham- 
bers, London. 

24,010. Trme-peTecTorR, H. Ventzke, Germany. 

24,011. Covputixnc, E. W. Schmitz and J. Wallmann, 
Berlin. 

24,012. SHutt_es for Looms, J. Woodcock, Man- 
chester. 

24,013. IncrEasinc the DvuRaBILITY 
Thompson, Liverpool. 

24,014. Car-coupLincs, P. Doersom, London. 

24,015. Surps’ Bertus, E. Lawson, London. 

24,016. Faprics on Lace Macuines, O. and E. Lepel- 
tier, London. , 

24,017. Glove Hotprr, R. H. Moore, London. 

24,018. InRIGATION Apparatus, C. G. Corten and L. 
G. Corrie, London. 

24,019. AppaRaTus for Muincine, &c., J. Harrison, 
London. 

24,020. Svar Hooks, J. Harrison, London. 

24,021. Buinp Corp Hotprr, J. Harrison, London. 

24,022. Sas Fasteyers, J. Harrison, London. 

24,023. Sprrat CREEPERS and Conveyors, T. C. 
Palmer, London. 

24,024. TRANSFORMING Rotary Motioy, J. W. Newall, 
London. 

24,025. New Attoys, S. O. Cowper-Coles and The 
London Metallurgical Company, Ld., London. 

24,026. ARRANGING Pipes, H. Lea and W. H. Thorn- 
bery, jun., Birmingham. 

24,027. Sirtinc and CLEANING Gratn, C. Walker, Bir- 
mingham. 

24,028. Dryixc Wueat and other Grary, C. Walker 
Birmingham. 

24,029. Trimamxc Parer for Privtinc, J. Taylor 
London. 

24,030. PLeatinc of Fapric, C. R. Bonne, London. 
24,081. Puacinc, &c., Fou SiGyats, E. Woodhead 
London. ‘ 
24,032. Foruinc Seow-canp Desiens, R. H. Wedekind 


London. 
24,033. Keys for Locks aud Latcurs, E. W. Beech 
London. 
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24,034. MecnanicaL Movement, H. P. Raymond, 
London. 

24,035. Macuine for Makinc Sweer- Bais, A. H. 
Moyes, London. 

24,036. ILLUMINATED Fountarns, J. Chételat, London. 

24,037. SELF-REGISTERING THERMOMETERS, F. Cossor, 
London. 

24,038. TreaTING Puospuates, J. G. Lorrain.—{(J. G. 
Wetterlé, Algeria.) 

24,039. Apvertisine, T. B. Browne, London. 

24,040. Bi-caRBONATE or Sopa, J. Vivian and G. Bell, 
London. 


80th December, 1892. 


24,041. Device for LetTeR-BoxeEs, W. Stowell, London. 

24,042. Packina Cases for Borr.es, &c., A. T. Booth, 
London. 

24,043. Sapp.es, H. B. Wheeler, Basingstoke. 

—~ IsovaTinc Rooms, D. Gill, Weston-Super- 
Mare. 

24,045. Toastinc Forks, G. Robinson and H. James, 
Manchester. 

24,046. Carpinc TextiLe Fipres, A. Hitchon, Ac- 
crington. 

24,047. ALuminium Disc, L. Cohen, London. 

24,048. Srop and Cut-orr Vatve, J. A. Kirkman, Bir- 
mingham. 

24,049. Stipinc REversinG CoMBINATION TOASTER, J. 
Forbes, Edinburgh. 

24,050. Husk1INnG Seeps, J. C. Stewart, Glasgow. 

24,051. Topacco Poucnes, A. B. Lennox, P. J. Jack- 
son, and J. Brewis, Newcastle-on-Tyne. 

24,052. MANUFACTURE of ImpLeMENtTs, &c., F. Lyst, 
London. 

24,053. DisPLaYING ADVERTISEMENTS, G. Cook and C. 
<. Marr, Glasgow. 

24,054. Wacons for Mines, &c., E. H. Beckett, North 
Wales. 

24,055. Barret Fittincs, A. P. Nicholson, Man- 
chester. 

24,056. SPRINKLERS for Extinction of Fire, 8. Spencer, 
J. 8. and G. 8. Lord, Manchester. 

24,057. Lamps with Cuimneys, L. Michél, Man- 
chester. 

24,058. Proputsion of Boats, A. J. Richard, Man- 
chester. 

24,059. Pweumatic Tires for Cycies, W. G. Nelson, 
jun., Glasgow. 

24,060. Vatve Gear for Steam Enornes, G. P. Hoy, 
Glasgow. 

20,061. Coatinc ALUMINivM, G. Wegner and P. Giihrs, 
Glasgow. 

24,062. SappLes for Bicycies, &c., J. A. Lamplogh, 
London. 

24,063. CrLasp for Braces, &c., W. H. Dallimore, 
London. 

—_. Nvut-Lockinc Device, C. E. Shortt, Birming- 
lam. 

24,065. Gas Encines and Motors, D. Best, London. 

24,066. VerTICAL Tanks, E. W. Ives and C 
Bristow, London. 

24,067. SIGNALLING on Trarns, A. Shiels, Glasgow. 

24,068. STERILISING Liquips, C. O. Harz and G. Deisen- 
hofer, London. 

24,069. ENTRENCHING TooL, H. J. W. Jerome, Glasgow. 

24,070. Loaprxe Coat in Mines, H. King and R. 
McEwen, Glasgow. 

24,071. Evectric Current for Bortine Liquips, E. L.C. 
Schiff, London. 

24,072. Boor Trees, L. Peskett and 8. N. Dimbleby, 
London. 

24,073. Lapres’ Pursk Protector, S. and W. Ward, 
London. 

24,074. VeLocirepes, H. Jelley, London. 

24,075. Cicar and Cicarerre Tue, G. Grandclément, 
London. 

oo. Gas Burners and Gas Lamrs, J. Thomas, 
sondaon, 

24,077. Topacco Pires, E. Buckingham, London. 

24,078. Borer Fives, W. B. Joicey, London. 

24,079. Farinaceous Foop, W. and G. Richards, 
London. 

24,080. STERILISING Water, V. and A. Babes, London. 

24,081. New Corovrinc Matrers, J. Rohner, 
London. 

24,082. TRaANsMISSION of Motive Power to VEHICLES, 
F. Sheridan, London. 

24,083. TusvLaR BorLers, W. P. Thompson.{(V. ¢. J. 
(Laurent and EB. Scherding, France.) 

24,084. RecuLatinc the FLow of Gases in TUBULAR 
Borters, J. O. O'Brien.—(E. Sherding, France.) 

24,085. Propuctions of Desicns upon Paper, G. P. 
Barnes, London. 

24,086. Prive Fasrics, Brinton’s Limited and T. Green- 
wood, London. 

24,087. CHance Speep Gear, T. Broadbent and W. 
Brown, London. 

24,088. Dynamo Exectric Macuines, H. H. Lake.— 
(BE. L. Zalinski, United States.) 

24,089. VeLocipepes, A. M. Ognard, London. 

24,090. Ripinc Sappies, J. T. Day, London. 

24,091. Nats, Tenrer Hooks, &c., H. J.C. Keymer, 
London. k 

24,092. Macutne for CLipprne, W. Silver, N. Cohen, 
and B. F. Marks, London. 

24,093. Biastinc, J. Macnab, London. 

24,094. ExpLosives for NavaL Purposes, J. Macnab, 
London. 

24,095. CHARGING VESSELS with VoLaTILE Liqurps, J. 
Macnab, London. 

24,096. Car Covp.ines, W. W. Horn.—(J. W. Poston, 
United States.) 

24,097. Fasreninc Devices for Cases, F. H. E. 
Diercksen, London. 

24,098. Apparatus for STarTING ALTERNATING 
Current Motors, C. E. L. Brown, London. 

24,099. TELEGRAPHIC COMMUNICATION between LiGHt- 
Suips and the Suore, J. Brown and R. L. Prutton, 
London. 

24,100. Fastentne for GLoves, A. Trew, London. 

24,101. Fasreninc for Boot Laces, G. P. Pascoe, 
London. 

24,102. Step Lappers, J. T. Crook, London. 

24,103. Bac Purses, R. Kahn, London. 


December 31st, 1892. 


24,104. Sappes for Cycies, C. H. Bingham, Dulwich. 

24,105. Gearine for CycLes, C. H. Bingham, Dulwich. 

24,106. PHorouraPpHic APPARATUS, 8. Williams 
Monmouth. 

24,107. Makine of Wires, W. J. Warren and B. Moun- 
tain, Leeds. 

— Fasreners for Bevts, F, A. Walton, Birming- 
nam. 

24,109. HeaTiInG Furnaces, J. J. and T. F. Meldrum, 
Liverpool. 

24,110. Apparatus for Dryinc Wappinc, W. Jowett, 
Manchester. 

24,111. Looms for Weavinc, J. Whewell and R. Cort, 
Halifax. 

24,112. Rary Water Waste Pipes, J. C. Preston, 
Leicester. 

24,113. Consrructinc a Tuse for Pyeumaric Tires, 
J. Parr, Leicester. 

24,114. Exvastic Tires for WHEELS of Cycies, J. West, 
Manchester. 

24,115. Macuixe for Scovrinc Comrs, J. Blisset, jun., 
Glasgow. 

24,116. Manuracture of Cyanipe, J. D. Gilmour, 
Glasgow. 

24,117. Makino Warer-cLoset Seats, J. Parker, Bir- 
mingham. 

24,118. SkeLeron Automatic Sprnninc Macuiye, R. 
Waugh, Monmouth. 

24,119. Bopprns and Tuses, T. E. Wilson, Belfast. 

24,120. Sprino ATTacHMENT for AXxLes of WHEELS, G. 
Thompson and J. Hewitt, London. 

“=. Nicur Larcu Bases, G. H. Burrows, Stafford- 

shire. 


24,122. ELecrro.iers, W. Bowker, Preston. 
24,128. Bracket Rack for Go.¥ and other Batts, 
F. G. St. Wiehe, London. 





o<9 Macuine for Trencuinc, &c., J. T. Porter, 


rby. 

24,125. VaLves for Preumatic Appliances, T. Guthrie 
and W. T. Hall, South Shields. 

24,126. Lire Guarp, W. Bowdler, Bloxwich 

24,127. Seconpary Batrerigs, F. King, London. 

24,128. Grinpinc Guiass, W. Borrows, Lancashire. 

24,129. Exastic Tires, G. L. Scott, Manchester. 

24,130. Beer Barre s, J. Mullin and J. Pollitt, Man- 
chester. 

24,131. SicNaLLine on Trans, A. Shiels, Glasgow. 

24,132. MuLes and Twrvers for Spinnineo, J. Ellison 
and J. Hall, London. 

24,133. Avromatic Sarety Hoists, F. Vi tue, London. 

24,134. Expansion VALVEs of Steam Enaines, T., R., 
and W. Lees, jun., Manchester. 

24,135. Dress PRESERVERS, A. J. Boult.—(Bokrimann, 
France.) 

24,136. AtTracHMENT Device for Bicycies, W. P. 
oe . Ulrich, Germany.) 

24,137. UMBRELLAs, L. Jonas, London. 

24,188. TREATING NatTuRAL Gums, H. Hellewell, Man- 
chester. 

24,139. FLoor Coverines, J. Wetherilt and W. J. 
Armitage, London. 

24,140. TEacHiNnG CoLovr to Inrants, O. Neumann and 
W. G. Wakley, London. 

24,141. Steam Boers, P. Ferguson and W. Y. Flem- 
ing, Glasgow. 

24,142. Steam EncInes, P. Ferguson and W. Y. Flem- 
ing, Glasgow. 

24,143. Fiusninc Ciosets, Sinks, &c., F. Kingston, 
London. 

24,144. SEPARATING GOLD from its Sotution, J. W. 
Sutton, London. 

24,145. Navicatinc Licuts for Vessexs, C. C. Rising, 
London. 

24,146. Nut Locks, G. Olliver, London. 

24,147. TeLecrapH Key Crrcvir CLoser, C. Warren- 
Bradford, London. 

24,148. Nut Locks, J. W. Pugh and L. H. Austin, 
London. 

24,149. Bearines of SHartine, H. J. T. Piercy, H. Lea, 
and W. H. Thornbery, jun., London. 

24,150. BicycLe Sappies, L. Karle, London. 

24,151. Recovery of CyLinpeR Om, C. V. Bennett, 
London. 

24,152. Loom-PIckING BanD ATTACHMENTS, J. Monks, 
London. 

24,153. Maxine Consistent Fisu-rat, E. Opderbeck, 
Cologne. 

24,154. TRANSVERSELY Divipep Suip’s Borer, H. 
Klein, Cologne. 

24,165. Bis and Stop Cocks, G. Leonhardt, London. 

24,156. Macnines for SreamMinG Cxotn, A. T. Sarfert, 
London. 

24,157. Sarety ATTACHMENT to MACHINES for OPENING 
Corton, J. J. Liitsch, London. 

24,158. Apparatus for Hypopermic INJEcTIoNs, G. 
Bay, London. 

24,159. INCANDESCENT ELectric Lamps, Sir C. 8. 
Forbes, London. 

24,169. Extinction of Fires, W. H. Beck. —(W. 
Neracher, F. J. Ellsworth, and F. G. Smith, United 
States.) 

24,161. TusBe Stopper for Marine Borers, 8. A. 
Johnson, London. 

24,162. Spry and Matcu Extincuisuer, J. Inwood, 
London. 

24,163. WorkKING a LocomMoTivE as a STATIONARY 
Enarne, J. H. F. Roussel, London. 

24,164. VaLves for Sream Boirers, L. Eilertsen, 
London. 

24,165. Apparatus for Ruiinc Lives, F. E. Bardon, 
London. 

24,166. MEasuRING Wines and Spirits, A. J. Cox, 
Derby. 

2ad January, 1893. 


Sration Inpicatinc Apparatus, G. W. Robertson, 

London. 

Raitway Cuairs, H. T. Tallack, London. 

Botte Stopper, T. E. Harper, Essex. 

Counter, &c., WEIGHING Macurves, J. A. Kear, 

Bristol. 

MovaBLe Spanner, C. Neil, Sheffield. 

LANTERNS, G. V. Fosbery, Bath. 

. Stoppers for Castinc Lap ves, J. Stranaghan, Man- 

chester. 

SecuRinG Bicyc._e Tires, J. H. Chappelow, Leeds. 

9. Water CrrcuLator, for Steam BorLers, W. Kenham, 
Stockton-on-Tees. 

10. CrrcuLar Curtine Gavar, C. E. Sheldon, Walsall. 

11. WorkiNnG the Points of Rattways, C. Christmas, 
Birmingham. 

12. Domestic WATER Supp.ty Apparatus, J. Shanks, 
Glasgow. 

13. ADJUSTABLE Bearincs for CARRYING SHAFTING, G. 
and E. Smith, Northamptonshire. 

14. Apparatus for Moisteninc AiR, A. Shiels, 
Glasgow. 

15. Heatinc Bur_prncs and Trains, A. Shiels, 
Glasgow. 

16. BaLance or WEIGHING Scates, T. M. Houghton, 
Surrey. 

17. MakinG Street, 8. D. Williams and W. J. Clapp, 
Monmouthshire. 

.. dice, and other Motor Enaryes, 8. Griffin, 
ath, 

19. SprnDLE for CycLe Pepats, F. 8. Ranford and A. E. 
Mitchell, Birmingham. 

20. Apparatus for LicHTiInG Rooms, G. Bray, 
Bradford. 

21. Bots, Stups, and Nuts, E. C. Peck, Kent. 

22. Securinc Boppins on SHvutrLe Toncues, J. H. 
Wilson, Southport. 

23. Cask*Finiine Inpicatos, A. K. Miller, Wick, N.B. 

24. Propucine Tupes from a SoLip Biock, J. Wiisten- 
héfer and W. Surmann, Germany. 

25. HanpLEs of Hor Water Cocks, J. A. Fletcher and 
8. Fletcher, Manchester. 

26. Hypravuxic Motor, C. J. Eyre, London. 

27. Om Vapour HEeatTinc Apparatus, E. Strauss, 
Glasgow. 

28. Lerrer Carp, H. Stern, Glasgow. 

29. Construction of IncomBusTIBLE Starrs, E. C. 
Garbett, London. 

30. Urinisinc the Power of the Sea, C. S. Snell, 
Cornwall. 

31. Bortue, G. A. Gritton, London. 

32. Non-poisonous Fiy Catcuer, A. W. Shirley, 
London. 

33. APPARATUS for ADVERTISING PurposEs, F, Maudsley, 
Accrington. 

34. WHEELS of Bicycies, T. J. Earls, Dublin. 

35. Makinc Gas from Oi1xs, J. Laing, Edinburgh. 

36. Evectricat Inpicators, F. Sica tien’, Caden. 

37. MANUFACTURE Of FIRE-LIGHTERS, T. S. Blakeway, 
Manchester. 

38. CycLe Stanps, W. Shave, London. 

39. Fixinc Cycie Tires, W. Shave, London. 

40. Macuinery for Turninc SMALL ARTICLES in 
Merat, C. J. Hewitt, Liverpool. 

41. Wartcues, T. P. Hewitt and C. J. Hewitt Liver- 
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pool. 

42. AppLiance for ATTacHinc to UMmBRELLAs for 
CaRRYING SMALL Parcets, E. Boyer-Brown, 
London. 

48. HypravuLic Macutinery, C. Christiansen, London. 

44. Box for Hotprne PIixs, J. W. Rodgers, London. 

45. - guaaae Stream ConpDEnsaTION, E. Natanson, 

ndon. 

46. VeLocipepes, G. Singer, London. 

47. Truss, G. Beuthel, sen., London. 

48. PNeumatic Pepat for Bicycies, H. M. Genese, 
London. 

49. Sarety Devices of Fire-arms, T. Bergmann, 


mdon. 

50. Frour Mitt Grapinc Apparatus, C. Walker, Bir- 

51. TEMPERING of Armour Prates, C. B. Burdon, 
London. 

52. Metatiic Boor Heer Prats, E. D. McCarthy, 
London. 


>, Sener Pepats, 8. Cook and W. Cook, jun., 

mdon. 

54. so Evaporation Apparatus, R. Sickel, 

mdon. 

55." Brooms, &c., F. Mintoft, London. 

56. Game, W. H. Y. Webber, Twickenham. 

57. ConsTrucTION of SHEARS and Pincers, C. Hamann, 
London. 

58. Woop Carvine Macuinsgs, A. H. Tyler and J. 8. E. 
de Vesian, London. 

59. ELastic Sprina-sipE Boots and SHogs, R. Bruzon, 
London. 

60. Gas Fue. Heatinc Apparatus, G. A. Moore, 
Belvedere. 

61. Preventinc Corrosion of PROPELLER SHArFTs, 
W. Dumlin, London. 

62. Lona-arm for Hancinc Pictures, J. E. Park, 
London. 

63. Covers for Cans and Canisters, A. B. Mees, 
London. 

64, Gas Generators, L. Benier, London. 

65. CAMERA Suprortinc Stanps, J. L. Benthall, 
London. 

66. Busus for Stays, F. C. Nutter, London. 

67. SasH Putteys, F. Ryland, London. 

68. Construction of GrinpING MILLs, P. J. Neate, 
London. 

69, AuToMATIC TimE Stamps, E. P. Baird, London. 

70. Picks, W. K. Birkinshaw, London. 

71. TREATMENT of CrEsOLS, J. Wetter.—(The firm of J. 
D. Riedel, Germany.) 

72. MaNuFacTURE of PLusH Goons, G. F. Grosser, 
London. 

73. Burton Frxixc InstrumMeEnt, H. Bremer, London. 

74. Snip Loc Apparatus, T. F. Walker, London. 

75. DEopoRISING Dust Brys, J. Baker and A. C. Moore, 
London. 

76. Maxine Fett for Hycrentc Purposes, J. Henry, 
Thatcham. 
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77. Contrivance for PLtayrsc Game, P. Anderson, 
Stockton-on-Tees. 

78. ELEcTRO-MaGNETS, R. Varley, jun., and F. C. Jones, 
Manchester. 

79. Securinc Carp CLotuine to Fiats, G. P. Apple- 
yard and L. P. Foster, Halifax. 

80. VELocIPEDEs, W. and J. Calcott, Leicester. 

81. Dress Hook, R. Robbins, Surrey. 

82. MANUFACTURE Of MANGANESE, W. H. Greene and 
W. H. Wahl, London. 

83. ComBINATION for OrFIcE UsE, W. H. Hughes, War- 
rington. 

84. Puzzies and Puzzie-BoxEs, F. E. V. Taylor, Bir- 
mingham. 

85. Fititinc Lusricators, B. Hancock, Ashton-under- 
Lyne. 

86. Maxine Tacs for Boor and other Laces, H. W. 
Loads, Norwich. 

87. Vent-pEG, J. Hircock and W. Davies, Birmingham. 

88. Soap, W. 8. Mackie, London. 

89. Maxine Boors, W. J. Bowler, Keswick. 

90. Mittinc Macuines, A. G. Brooks. — (J. Becker, 
United States. 

91. FILTERID 
Manchester. 

92. MakinG SULPHATE of Ammonia, F. M. and D. D. 
Spence and G. Sisson, Manchester. 

93. COMBINATION PENCIL SHARPENER, 8. Pooley, 
Norwich. 

94. SHARPENING LiTHOGRAPHIC Crayons, E. Beau- 
mont, Nottingham. 

95. WixpMILLs, R. Matthews, Helston. 

96. CerTAIN Portions of Firrincs, H. Champness, 
Bishop's Stortford. 

97. New Game, G. E., J., A. W., and H. King, Not- 
tingham. 

98. Makinc Briquetres, A. E. N. Yeadon and W. 
Nevins, Leeds, 


-) 
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SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





484,611. RecuLaToR For DyNAMo-ELECTRIC Ma- 
CHINES, C. E. Scribner, Chicago, IU,—Filed May 5th, 
1890. 

Claim.—Q) The combination, with the shaft of a 
dynamo-electric machine, of an armature presented 
thereto and controlled by the magnetic force thereof, 
said armature being connected with a driven mecha- 
nical device and the brush carrier, whereby the action 
of the driven mechanical device upon the brush 
carrier is controlled by the movement of the said 
armature to maintain the current strength, substanti- 
ally as and for the purpose specified. (2) The combi- 
nation, with the brush carrier, of the armature of a 
dynamo-electric machine, an armature shaft presented 
thereto and tripping mechanism connected therewith, 


[ae4en] 





and mechanism whereby increase of the magnetic 
force of the armature shaft will cause the brushes to 
be moved in a direction to diminish the electro-motive 
force, while decrease of the magnetic force of the 
armature shaft will cause the brushes to be moved in 
a direction to increase the electro-motive force, 
whereby the strength of the current, and consequently 
the magnetic force of the armature shaft, is main- 
tained practically uniform, substantially as and for 
the purpose specified. 
484,659. Siac Serarator, J. F. Keiper, Denver, Colo. 
~ Filed July 30th, 1889. ; 
Claim.—(Q1) In a separator, the main portion having 
at its lower end an outlet spout carrying in its end the. 
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adjustable piece for limi the outflow of the metal, 
the waste discharge o above the level of the 





said outlet-spout, and ‘the spirally arranged cooling 





se in the cover and the separator, substantially as 

lescribed. (2) In a separator, the main body —- 
the removable cover having secured in its orward. 
end the detachable piece having a waste opening 
therein, the removable piece at its rear end for con- 
necting it with the furnace, the body portion having 


9 





the outflow pipe connected therewith at its lower 
end, in the end of which pipe is secured the adjust- 
able piece for limiting the outflow of metal, and the 
spies rcenged cooling pipes in the cover and body 
portion of the separator, substantially as described. 


484,832, ComBINED SHEARING AND PUNCHING Ma- 
CHINE, G. Van Wagenen, New York, N.Y.—Filed 
July 14th, 1890. 

Claim.—(1) The bed-plate and the standards H 
thereon, combined with the crank shaft M, journalled 
in said standards, the links N, carrier O, cutters d e, 
presser bar H1, rock shaft El, links G1, and arm Jj, 
and weight K!, the whole being arranged and operating 
substantially as and for the purpose set forth. (2) The 
carrier O, suspended by links from the crank shaft M, 
and the cutters ¢ e, secured, respectively, to said 
carrier and the bed-plate, combined with the plates 
Al Bl, the latter carrying the bearings D1, the rock 
shaft journalled in said bearings and carrying the 
weighted arm J! and links G1, and the presser bar H!, 
suspended by said links, substantially as and for the 

urposes set forth. (3) The eg epee carrier O, 
cour the recess f, the punch bar secured in said 











recess and carrying the punches, the knife bar 5 
secured to said carrier, and the knife d secured to said 
bar 4, combined with the bed B, the series of dies X 
supported therein, and the knife ¢ secured to said bed, 
substantially as and for the purposes seth forth. (4) 
The reciprocating carrier O, the series of punches 
carried along one edge thereof, and the knife d carried 
at the other edge thereof, combined with the bed B, 
the series of dies X, seated in said bed in line with 
said punches, the knife e secured to said bed in opera- 
tive line with said knife /, and the stripper L}, having 
the series of apertures N! in line with said punches 
— substantially as and for the purposes set 
‘orth. 


484,852. Bomer-tupe Cutrer, J. W. Fleming, 
Brooklyn, N.Y —Filed June 10th, 1892. 

Claim.—The combination of the segmental blocks 

having the longitudinal taper hole, the cutters 


484.852 











integral with said blocks, the shoulders in the rear of 

the cutters and integral with the blocks, the spring 

collar seated in the annular recesses in the rear of 
the shoulders, and the tapered expander, substantially 
as specified. 

484,869, Process or SEPARATING GOLD AND OTHER 
Metats FROM THEIR Orgs, G. J. Atkins, London, 
England.—Filed April 28th, 1891. 

Claim.—{1) The continuous process of se ting gold 
and other metals from their ores, which consists in 
passing such ore through the anode com; ent of 
an electrolytic apparatus in contact with the anode 
and retarding the descent of the ore in the said anode 
compartment while such ore is kept in contact with 
the anode pole of such compartment, so as to form a 
more or less soluble portion of such anode pole, and 
then subjecting the ore to the process of amalgama- 
tion, substantially as and for the pu e set forth. 
(2) The continuous process of separating gold and 
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other metals from their ores, which consists in 

ing such ore through the anode compartment of 
an electrolytic apparatus, re' 
ore in the said anode compartment while such ore is 
kept in contact with the anode pole of such com- 
partment, so as to form a more or less soluble portion 
of such anode pole, then passing the ore through the 
cathode yy pore in retarding the descent 
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su ecting the ore to the process of amalgamation 
cubetamtieity en aed for the purpose set forth. ! 
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THE LONDON HYDRAULIC POWER COMPANY. 





_ THERE are three principal systems by which power has 
until recently been transmitted over long distances; 
within the last few years a fourth, electricity, has been 
added ; but of this it is unnecessary to speak at present. 
The three systems involve the use of steam, air, or 
water. Each has its advantages and disadvantages. 
Steam has not hitherto been used in this country, 
although it is largely employed in certain towns in 
the United States. Central batteries of boilers sup- 
ply mains laid in culverts in the streets. It is pro- 
bable, however, that the steam thus supplied is more 
used for heating buildings than for driving machinery. 
In Paris compressed air is ‘argely used on the Popp 
system, which has been very fully described in our 





operations is rendered tolerably evident by the fact that 
there is scarcely an important thoroughfare in London in 
which men may not be seen from time to time laying 
cast iron pipes whose enormous thickness bears ample 
testimony to the most untechnical passer-by that they 
are not ordinary gas or water mains. 


associated the General Hydraulic Power Company, has 
been in existence for about nine years. The general 
company has the same objects as the London com- 
pany, but its operations are not confined to any particular 
city or area. It undertakes the supply of hydraulic 
power, either in England or abroad, wherever a sufficient 
demand exists for a system of public supply and the 
general conditions are favourable. 

The general principle involved is, as we have said, 





The London Hydraulic Power Company, with which is | 


pumping water into mains laid in the streets, from which | 


| of power consists of capacious accumulators, loaded to 
| @ pressure of 800 lb. per square inch, thus producing the 
same effect as if large supply tanks were placed at 
1700ft. above the street level. The water is taken 
from the Thames, or from wells, and all sediment 
is removed therefrom by filtration before it reaches the 
main engine pumps, 

The power is available day and night, and on Sundays, 
all the year round, at a pressure of over 700 lb. per square 
| inch ; a pressure which enables small machines to per- 

form a large amount of work with a very small quantity 
| of water. 
| At Kensington Court a special hydraulic supply to the 
| houses there has been furnished by this company, in con- 
junction with the manufacturers, the Hydraulic Engineer- 
| ing Company, of Chester. Each house built on the estate 
is furnished with an improved passenger ram lift on 
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columns. Attempts have been made to use compressed 
air in this country, and notably in Birmingham ; but the 
results have not justified the hopes of those who under- 
took the work. Generally speaking it may be said that 
water under pressure is the best of all the non-electrical 
methods that have been tried. It has long been used in the 
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service pipes are carried into the houses to work lifts, 
or three-cylinder motors when rotary power is required. 
In one or two cases, however, a small Pelton wheel has 
been tried working under a pressure of over 700 lb. on 
the square inch. The efficiency is over 70 per cent., an 
extraordinarily high duty. Over fifty-five milés of 
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dockyards, ‘dock and railway goods yards, for working 
cranes on the system first carried out by Lord Arm- 
strong. In most cities the pressure on the town mains 
has been utilised to some extent for working cranes and 
lifts, blowing organs, &c.; but we believe that to Mr. 
E. B. Ellington is due the credit of first applying on a 
large scale the principle of pumping water under an accu- 
mulator, and distributing the power so obtained over wide 
areas in public streets. The object of the present article 
is to describe the system and machinery of The London 
Hydraulic Power Company, the magnitude of whose 
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hydraulic mains are at present laid in London between 
Kensington and the London Docks (Shadwell Basin) on 
the north side, and between Westminster Bridge and the 
Surrey Docks on the south side of the river, thus em- 
bracing nearly the whole of the City, Westminster, 
Kensington, Wapping, and Southwark. The mains 
are kept charged by pumping engines located at 
the Central Pumping Station, Falcon Wharf, Black- 
friars ; at Millbank-street, Westminster; and at Wap- 
ping. A fourth station is in progress in north 
London, close to the City-road basin. The reservoir 





LONDON HYDRAULIC POWER COMPANY'S STATION, WAPPING 








Ellington's system, for domestic use. The lifts are so 
| constructed that they can be worked with safety by even 
young children. The doors giving access to the lift can- 
not be opened until the car is at rest at the door to be opened, 
and the lift cannot be worked until the doorsare closed. 
The progress of the London Hydraulic Power Com- 
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| pany is illustrated by the number of gallons of water 
power delivered and machines at work during 





Gallons delivered Number of 

per week machines, 
July, 1884 ee ae. 96 
ig ee Sr 
se 1886 DSOS46 ... ... ... OM 
2 1887 1,694,621. 527 
oe 1888 2,377,190 . 720 
: 1889 3,339,067. 917 
; 1890 eget. SIO a. dt es 
bg 1891 a Jno ORS so 3) oo 
> 1892 5,998,249 1676 
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At the present time there are over 1750 machines at 
work, and the supply is about 6,500,000 gallons per 
week. Of the existing stations, that at Wapping is the 
most powerful and the most complete. It has only been 
a few months in full operation. The City-road installa- 
tion will, however, be of equal power. For the purpose 
of description and illustration we have selected the 
Wapping station, the particulars of which we are enabled 
to give through the courtesy of Messrs. Ellington and 
Woodall, of Westminster. 

The accompanying plan shows the general arrange- | 
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The pipes in the well are so arranged that the 
hydraulic pumps will either draw from the gravel or 
from the Dock. There is some reason to believe 
that the water in this gravel bed is neither more nor 
less than an underground stream flowing parallel to 
the Thames. A hydraulic pumping engine is fixed in 
this well, and raises the water to a tank on the top of the 
boiler-house. This pump is driven by water from the 
pressure mains. The general arrangement is illustrated 
by the engravings on page 46. The pump was con- 
structed by the Hydraulic Engineering Company, of 
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is alternately put in communication with the high- 
pressure supply and with the discharge by means of a 
slide valve, which is moved to and fro by the hydraulic 
pressure acting alternately in a short cylinder at each 
end of it. The alteration of the pressure in these last- 
mentioned cylinders is effected by the movement of a 
secondary slide valve, which is shifted by tappets on a 
rod attached to the main plunger. The speed with 
which the main slide valve moves is controlled by more 
or less throttling the passage from the secondary slide 
valve to its cylinders. The arrangement permits of a 
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ment of the works, and our supplement illustrates the | 
interior of the engine-house. 

The water is obtained from a well sunk for the purpose. 
The level of the water is about 40ft. below the surface 
of the ground. This well is sunk to the level of the 
London clay. On the top of the clay is a bed of gravel | 
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about Sit. thick, and the water is pumped out of the bed 
of gravel. The yield from the well is, when pumping 
continuously day and night, about 16,000 gallons per 
hour, and supplies about half the amount that is required 
at this station. The quantity required in addition to 
the yield of the well is taken from the London Dock 
through a syphon pipe which discharges into the well. 
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Chester, under Mr. Ellington's patent, and may be thus 
described :—The pump cylinder is fitted with a tubular 
plunger passing through packing at the mouth of the 
cylinder, and this main plunger itself forms a hydraulic 
cylinder, fitted with a stationary tubular plunger, through 
which the high-pressure water passes into and out of the 
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interior of the main plunger. On each side of the main 
cylinder is a small cylinder; the two plungers of these 
are connected to a crosshead attached to the main 
plunger. The small cylinders are always in communica- 
tion with the high-pressure water supply, which acts on 
their plungers with sufficient force to cause the main 
plunger to make its back stroke. The stationary plunger 


SECTION THROUGH BOILER-HOUSE & TANKS 


OD cEenwery FROM TANK 70 FILTERS 


R main FEED 
S auxiiary FEED 


variation of the speed of travel of the main valve, and a 
pause of any desired length is obtained during reversal 
of the motion of the plunger. The main plungers are 
20in. diameter, 4ft. stroke, and work at a speed of ten 
strokes per minmte. 

The water from the well is pumped into tanks over the 
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| boiler-house. Here the water settles, and is then col 


lected by floating pipes and passes through filters to the 
underground filtered water reservoirs. The main engine 
circulating pumps draw the water from the reservoirs, 
and force it through the surface condensers into the 
filtered water section of the tanks over the boiler-house. 
From these tanks the main engine pumps take their 
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supply under the tank pressure, and force it into the | 


hydraulic power mains. The total reservoir capacity at the 
station is 800,000 gallons, which is sufficient for one day’s 
supply from the station. The plant for pumping and 
filling is designed with the intention that it should be at 
work day and night, while the main engines do not work 
as a rule more than twelve hours. During the night the 
hydraulic pumps in the well are worked from the power 
supplied from the central station, Falcon Wharf, Black- 
friars. As arule, therefore, the main engines start in 
the morning with all tanks full, and end their day’s work 
with them half empty. These hydraulic pumps are 





and the impurities contained in it to boil up, as it were. 
The most violent agitation takes place, and the particles 


duplicate. The engine house contains six sets of triple- 
expansion engines, constructed by the Hydraulic Engineer- 


of dirt are thoroughly loosened by the friction of the air | ing Company on Ellington’s system. The cylinders are 


and water, without damage to the grain of the filtering 
material; the dirty water passes through cylindrical 
screens in the filters themselves, which allow all the 
impurities to pass away to the drains, whilst preventing 
the loss of any of the filtering material. After a few 
minutes the effluent, which at first starting is like liquid 
mud, becomes clearer as the air and water do their work, 
= —- the same tinge as the original sample to be 
tered. 


LONGITUDINAL SECTION OF ENCINE HOUSE & ACCUMULATOR TOWER 
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not only economical themselves, but, as it will be seen, 
give greater facilities for working day and night, as they 
are quite independent of the supply plant at the 
particular station where they are fixed. The night 
watchman stops the pumps and filters when the tanks 
are full. That is all he has to do. We may mention that the 
Hydraulic Engineering Company is now putting down a 
large number of hydraulic pumps, made on this system, 
in Buenos Ayres, for pumping sewage in the low-lying 
portions of the town, for which Messrs. Bateman, Parsons, 
and Bateman are the engineers. 

It is essential that the water used should be clean. 
The water obtained from the gravel leaves little to be 
desired in this respect, but that obtained from the docks 
is by no means pure, and elaborate precautions are taken 
to purify it. It will be seen from our illustration on 
page 44, that the storage tank extends over the whole 
boiler-house and coal store. The tank is divided, and a 
certain amount of mud is deposited here. From thence, 
as we have said, it passes through the surface condenser 
of the engines, and it is turned into a set of filters 
Our illustration on page 47 gives a front view of these 
filters, and of the interior of the filter-house, the 
position of which is clearly shown on the general 


an. 

The filters employed for rendering the water pumped 
from the well or supplied from the dock, as the case may 
be, clean and fit for circulation through the Hydraulic 
Power Company's mains, are of the type known 
by the name of “Torrent Filters,” patented and 
manufactured by the Pulsometer Engineering Company, 
Nine Elms Ironworks, §8.W., and Queen Victoria- 
street, E.C. They are eight in number, and their con- 
struction may be very readily understood. The body of 
the filter isa cast iron cylinder, containing a layer of 
granular filtering material resting upon a false bottom ; 
under this is the distributing arrangement, affording 
passage for the air, as described below; and under this 
the real bottom of the tank. The dirty water is supplied 
to them from an overhead tank into which it has been 
pumped, and is distributed to them by a pipe running 
the. whole length of the building in which they are 
placed. After passing through the filters the clean 
effluent is run into a large tank, and is then again pumped 
into the clean water tank, from which the pumping 
engines derive their supply. The cleaning of the filters, 
which is done at intervals of twenty-four hours, is 
effected so thoroughly in situ, that the filtering material 
never requires to be removed. The operation is as 
follows :—Air is injected by a steam blower, through the 
distributing arrangement mentioned above, and at the 
same time a reverse current of water is passed through 
the filters ; this causes the whole of the filtering materials 
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The water used for washing is the ordinary unfiltered 
water. Assoon as the cleaning, which occupies but a very 
short time, has been effected, the filters are ready for work 
again. The total quantity which these eight filters are 
guaranteed to deal with is 35,000 gallons per hour. By 
a suitable arrangement of pipes and valves, a minimum 
of labour is necessitated, only the opening and shitting 
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of the valves being needed, no manual labour of any kind 
in the washing of the filters being required. The water 
is rendered so clean by this process that even if allowed 
to remain for many days in the tall test glasses which 
are employed for ascertaining its purity no deposit of 
any kind is to be found in the bottom, showing that all 
the mechanical impurities have been eliminated. 

Our supplement gives a general view of the interior of 
the engine house, a well-proportioned and lofty structure, 
built by Messrs. J. Mowlem and Co., beneath the floor 
of which is an elaborate system of pipes, arranged in 


| 15in. + 22in. + 36in. x 24in, The cranks are set at 120 deg. 
| Each cylinder drives a single plunger pump with a din. 
| ram, secured directly to the crosshead, the connecting- 
| rod being double to clear the pump. The boiler pressure 
| is 150 lb. on the square inch. Each pump will deliver 


| 800 gallons of water per minute, under a pressure of 
800 lb. to the square inch, the engines making about sixty- 
one revolutions per minute. This is a high velocity, con- 
| sidering the heavy pressure; but the valves work 











silently and without perceptible shock. All the cylinders 
are jacketted, and unusual care has been taken to keep 
them drained back into the boilers by gravitation. The 
drain pipes are large and carefully laid, to prevent any 
accumulation of water in the bends. The steam pipes 
are of wrought iron, laid upon the roundabout system. 
Every portion is practically in duplicate. All the steam 
pipes are trapped, and the condensed steam from the 
traps is collected in a tank and returned by feed pumps 
to the boilers. The utmost care has indeed been taken to 
prevent water finding its way into the cylinders. The 
engines as a result are found to be very economical, the 
consumption of steam being 14:1 lb. per horse per 
hour. The engines are fitted with surface condensers, as 
we have already stated. The casing of the condenser 
forms a part of the engine frame, and each set has its 
own independent air, circulating, and feed pumps, driven 
from the crosshead of the intermediate cylinder through 
links and rocking shaft, as in marine engines. The 
circulating water is taken, as already explained, from the 
filtered water reservoir below the station yard, and is 
delivered into the filtered water division of the boiler- 
house tank, from whence it is drawn by the main pumps 
and pumped into the hydraulic mains. The circulating 
pumps are of ample capacity to raise the necessary 
amount of suction water for their respective engines : 
they thus perform the double duty of circulating and 
lift pumps. The high-pressure cylinder is provided with 
Mayer expansion slides, and regulated by hand, by means 
of a wheel in the usual way; the range of cut-off being 
indicated on an engraved brassindex plate. Thecylinders 
are clothed with non-conducting composition, and 
covered with planished sheet steel, which is in every way 
an improvement on wood lagging. The engines are 
provided with a high speed governor and throttle-valve, 
and also with auxiliary starting valve. 

The water delivered from the main pumps passes into 
the accumulators, which are among the largest con- 
structed. Above we give a section of the accumulator 
house. This isan extremely handsome and lofty building, 
The rams are 20in. in diameter, and have a stroxe of 28ft, 
Thev are each loaded with 110 tons of slag, contained in 
a wrought iron cylindrical box, suspended from a cross- 
head on the top of the ram. The area of each ram is 
814 square inches, and the pressure being 8001b. on the 
square inch, the total load is 314 x 800 = 251,200 lb., 
or a little over 112 tons. Allowing 5 per cent. to 
overcome the friction of the packing, &c., we have 120 
tons, the extra 10 tons being supplied by the weight of 
the ram and the casing. One of the accumulators is 
loaded a little more heavily than the other, so that they 
rise and fall successively; the more heavily loaded actuates 





a stop valve on the main steam pipe. If the engines 
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supply more water than is wanted, and boilers, the coal used per 
the lighter of the two rams first - iM indicated horse-power works out 
rises as far as it can go, the other 3 i 7 ~---~----~~—-—-~----—--~ - sb at 1°27 lb., certainly a very satis- 
then ascends, and when it has Se ee factory and remarkable economy 
nearly reached the top, shuts off ‘ fer | ee Rt le a Lae ; on which both the engineers and 
steam and checks the supply of DELIVERY a mm) SY manufacturers are to be con- 
water automatically. Although one to fe = == gratulated. ‘ 

accumulator is always in advance oneal ; It will be readily understood that 
of the other, the difference of load TanKs 2 —" oo 1 — it is of the first importance that 


is so small that both move at the the mains in the public streets 


should be so constructed and laid 
as to be perfectly trustworthy and 
free from leakage. The velocity 
of water flowing from a free orifice 


saine time. The result is that the ; ae 

pressure is maintained in the ot ts 4 >, Cad 

mains with very great regularity. J 
Steam is supplied by six boilers, — gypprementar 


epee \ 


fitted with economisers and cl oe 


mechanical stokers. We give on 
page 51 two views in the boiler 
house. The boilers were made 
by Mr. Thomas Beeley, of Hyde 
Junction Ironworks, Hyde, and are 
of the type patented by him in 
conjunction with Sir William Fair- 
bairn, and generally known as 
the Single Fairbairn-Beeley Boiler. 
The boilers throughout are of 
Siemens- Martin steel, and each one 
consists of a top and bottom vessel 
connected by steel * blocks.” The 
top vessel is 21ft. long and 4ft. 6in. 
diameter, with flanged and dished 
ends. The bottom vessel is 18ft, 
long, 5ft. diameter, and is fitted 
with a flue, 3ft. Qin. diameter. 
The flue is composed of welded 
and flanged rings, connected by a 
tube-plate to a battery of 3in. 
tubes at the back end. This flue 
is fastened to the front and back 
end plates by bolts, the joints 
being specially prepared. This 
enables the flues to be drawn out 
for inspection and cleaning. To 
facilitate the operation a rail is 
fixed to the shell on which the 
pulleys attached to the flues run. 
A longitudinal dome or receiver 
is placed on the top of the boiler 
to insure perfectly dry steam. 
The boiler being so quick a steam 
raiser, this dome is advisable also, 
on occasion, to prevent priming. 
This boiler was specially designed 
to work at very high pressures, and 
we understand that Mr. Beeley 
has, in addition to those working 
in this country, many giving 
excellent results in France, Russia, 
India, and South Africa. The 
engraving on p. 44, gives a general 
wrangement of the boilers and 
necessories. The boilers are fired 
by Viear’s mechanical stokers with 
movable fire-bars. 

The coal when delivered at the 
station is discharged by a 20 ewt. 
hydraulic crane, which raises the 
coal in buckets from the lighter in 
the adjacent dock on to an elevated 
staging, from whence it is run in 
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with a pressure of 700 lb. per square 
inch being about 320ft. per second, 
a very small hole in a pipe may lead 
to a large escape of power. Every 
pipe and valve used throughout the 
system is tested to 2500 lb. per 
square inch before being placed on 
the ground, and again tested to a 
reduced pressure in the trenches 
to insure the perfect tightness of 
the joints. The jointing material 
used is gutta-percha, on the system 
introduced by Lord Armstrong 
many years ago, but the form of 
the flanges has been modified by 
Mr. Ellington so as to insure 
their being of even greater strength 
than the body of the pipe. 

Pipes subject to high pressures, 
such as are employed for conveying 
water to work hydraulic machinery, 
are usually jointed as shown in 
the first of the diagrams on page 
45. When such pipes are sub- 
ject to excess of pressure, or when 
they are overstrained in the act of 
jointing, they generally give way 
right through one of the corners. By 
facing the flanges of the two pipes 
with projecting bosses of some 
height as indicated by the second 
section, and thus increasing the 
depth of the line along which frac- 
ture would otherwise take place, the 
pipes are made as strong at the joint- 
ing as in any other part. 

Practically, no failures of pipes 
have occurred since this improve- 
ment was effected. At the present 
time there is no appreciable leakage 
on the system. 

The hydraulic power is sold by 
meter, the charges being based on 
a sliding seale, commencing with 
a minimum charge of 25s. per 
quarter per machine, for which 
sum 8000 gallons is supplied, and 
where the consumption is up to 
500,000 gallons per quarter the 
charge is 2s. per thousand gallons. 
For very large consumptions the 
charge is still further reduced, 
We believe the average rate 
obtained by the company is about 
3s. per thousand gallons. The 








a truck into the coal store adjoin- 
ing the stokehold. From the coal 
store it is taken as required in a 
hopper bottom truck, which is j 
raised by a hydraulic lift on to an ee) HE Evcrer 
elevated roadway over the stoke- 
hold, and discharged into the con- 
veyor hopper, from whence it is carried to the several |11-1lb. of water at 146]b. pressure from the hot well 
s‘okers as required. temperature with 1 lb. of Nixon’s navigation coal. Com- 

The boilers and economisers together have evaporated | bining the best results obtained on trial of the engines 


principal use of the power is for in- 
termittent work in cases where 
direct pressure can be employed, as, 
for instance, passenger lifts, cranes 
presses, warehouse hoists, &c. For 
HYDRAULIC ENGINES such purposes hydraulic power has 

been long recognised as being the 
best and most trustworthy. It is not surprising, therefore, 
to find that the Hydraulic Power Company in London has 
secured so large a share of the lifting work of 
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London. It has been proved more convenient and | Injector Hydrant ; about 100 of these hydrants | 


satisfactory than any private system of powersupply,and | are in use. Queen Anne’s Mansions, St. James's 
the sliding scale of charges adopted by the company has | Park, have them on every floor. The buildings of 
enabled it to meet the requirements of both small and| New Scotland-yard and the National Gallery are 
large consumers with profit to itself and the public. | also fitted with them, and there are a few in the 
Circumstances differ so widely that it is not perhaps | streets. . Why they are not placed on all the fifty-five 


miles of mains of the company for public use, we must 
leave to the London County Council to explain. By the 
use of these hydrants a continuous fire engine would be 
available in those parts of the metropolis where there is 
the greatest value in the most confined space; and 
instead of having a few feet head of water—as in the 





“TORRENT” FILTER HOUSE 


possible to make any general 
statement as to the economy 
of power over older systems, 
butin many cases proprietors 
of wharves have found the 
saving sufficient to pay the 
cost of the new hydraulic 
machinery substituted for 
steam or other plant in three 
or four years. In a great 
number of cases also the 
pumping machinery of exist- 
ing hydraulic plant has been 
abandoned, the company’s 
charges being found to be 
below the actual running 
expenses of the consumer's 
own plant. In new premises 
there is of course the large 
additional saving in the 
smaller outlay of capital 
required. The most notable 
instance of the economy of 
the public supply system is 
perhaps at the London Docks, 
where about half the power 
used is now taken from the 
company; but most of the 
principal railways, wharves, 
hotels, warehouses, and office 
buildings, now make more 
or less use of the company’s 
power. There are also a 
good many rotary motors at 
work, principally Brother- 
hood’s_ well-known _ three- 
cylinder hydraulic engine. 
The electric current used by 
the Exchange Telegraph 
Company is obtained from a 
dynamo worked from the 
hydraulic power mains, and 
in addition to the hydraulic 
engine fitted up for it by the 
Hydraulic Engineering Com- 
pany a few years ago, the 
company has recently fixed 
for it a Pelton wheel before 
referred to, for the same 
purpose. Such a wheel is 
obviously well adapted for 
dynamo driving, and it is 
interesting to note that the «zz, 











difficulties of employing gat ima | 
pressures of 700 lb. or 800 lb. Te Ewomcen, HNTIT 
per square inch have been, Ky st: 


overcome, 

A very important use of 
the hydraulic power requires 
to be noticed, %.e., its appli- 
cation to the extinguishing of 
fire by means of Greathead’s 


it 





hydrants at present fixed 
—we should obtain prac- 
tically an unlimited head, 
so that each hydrant 
would become as useful 
as any single fire engine. 
It is satisfactory to note 
that the system of 
hydraulic power which we 
have been describing is 
being adopted in other 
towns. It was first 
established in Hull in 
1875, under Mr. Elling- 
ton’s auspices ; then came 
London in 1882, Liver- 
pool followed in 1886, the 
Liverpool company being 
worked as a_ branch 
establishment of — the 
General Hydraulic Power 
Company. ‘The system 
has also been established 
in Melbourne and Sydney. 
The Birmingham Corpor- 
ation recently commenced 
to supply hydraulic power 
on their own account, and 
works have just been com- 
menced in Manchester 
and Glasgow by the res- 
pective Corporations. The 
development of this 
branch of hydraulics has 
been almost exclusively 
of English origin and 
growth, and at the 
present time it may con- 
tidently be stated that 
nothing approaching to 
the installation we have 
been describing is to be 
found elsewhere. The 
capital outlay in London 
has been nearly £400,000, 
and the dividend paid for 
1891 was 5} per cent. 
The whole of the London 
and General Hydraulic 
Power Companies’ works 
has been executed to 
the designs and under the 
supervision of Messrs. 
m Ellington and Woodall, 

oa noe Westminster, the en- 








att 


gineers to the com- 
panies. Mr. George 


Cochrane has been the 
resident engineer and 
superintendent in London 
from the commencement. 
The first chai-man of the 
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company was the late Sir James Allport, who has been 
succeeded by Mr. Henry Chapman, C.E. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


Germany : Beet sugar industry.—The United States Consul 
at Cologne forwards a report on the above, divided into 
exports, imports, new sugar law, production, taxation, and 
bounty. The number of factories rose from 311 in 1871-2 to 
401 in 1890-1; and the production of raw sugar during the 
same period rose from 186,442 to a little over 1,000,000 tons. 
(‘« United States’ Consular Reports,” No 137, pages 208-13.) 

Germany: Street cleansing in Berlin.—The United States 
Consul-General at Berlin forwards an interesting report on 
the system of keeping Berlin streets clean, giving full par- 
ticulars as to contracts, disposal of refuse, expenses, horse 
hire, removal of snow, sweeping machines, wages, &c.— 
“United States Consular Reports,” No. 128, pages 116-119. 

Germany: Test Institute of Berlin.—The United States 
Consul-General at Berlin forwards a translation of the charges 
and regulations relating to the Public Test Institute of that 
city for cotton, silk, wool, and all sorts of yarns.—‘* United 
States Consular Reports,” No. 133, pages 213-215. 

Switzerland: Accidents to workpeople-—The United States 
Commercial Agent at St. Etienne reports :—The report of 
Professor Bichaux, of the University of Lille, upon the aims, 
scope, and work of the International Congress, which lately 
met at Berne to discuss the question of accidents to working 
men, contains some points which may be profitably considered. 
The question of accidents to labouring people must be viewed 
from many aspects. There must be considered—measure of 
precaution, legal, technical, and manner of the organisation 
of the various industries, statistics of accidents and the con- 
clusions to be drawn therefrom, responsibility for accidents, 
risks, &c., aid and treatment for the injured, insurance 
against accidents. The analyses, general treatment, and 
marshalling of statistics bearing on the subject of accidents 
to working people was scientific, skilful, and thorough. The 
question is far more complex than is imagined, and the 
scientific use of statistics has played an important part in its 
solution. It was shown that there are 100 accidents to each 
10,000 working men, one-half fatal and one-fourth producing 
permanent injuries. While Belgium, England, France, and 
Italy give to a certain degree information as to accidents in 
mines and on railways, Switzerland published a detailed 
statement of all accidents reported between ist April, 1888, 
and 31st March, 1889, but Austria and Germany alone, where 
insurance against accidents is compulsory. Thus, in Germany, 
according to the Imperial Assurance office, there were in 1889, 
15,970injured by accidents, of whom 2956, or 18°51 percent.,were 
killed and 13,014, or 81:49 per cent., received injuries rendering 
them incapable of returning to work under three months.* 
The classification of the fatal injuries was :—Crushed under 
masses or objects, 801; falling, 512; machinery, 469; molten 
liquid or irrespirable gases, 295; cars, carriages, &c., 236; 
railways, 149; weights, 130; drowning, 117; explosives, 86; 
animals, 42; steam boilers, 36; tools, 30; other causes, 53; 
total, 2956. There are moral and material causes for acci- 
dents, the former arising from the fault of the employers or 
workmen and from unforeseen causes. The latter are more 
difficult to determine. In France there is, at the office of 
the Minister of Public Works, a committee to inquire into 
the causes of steam boiler explosions. In 1889 the presumed 
causes of such explosions were given as:—Wear and tear, 17; 
defective condition of construction and installation, 15; want 
of water, 8; over pressure, 5; defective repairs, 3; other 
causes, 3; total, 51. 

The following statement shows the proportions of responsi- 
bility on employers and employed for the 15,970 accidents to 
workpeople in Germany :— 





Per cent. 
Accidents imputed to employers— 
Insufficiency of preventive measures .. ..  .. 10°01 
Defective construction .. .. .. .. 1.) .. «67°05 
Insufficiency of rules... .. .. .. .. .. .. 2°69 
—- 19°75 
Accidents imputed to employed— 
Awkwardness, inattention, Kc. .. .. .. .. 10°73 
infraction ofrules .. .. .. «2. «2 os »- SHY 
Manifest imprudence. . Per ee eee ee 
Neglect of using preventive measures provided.. 1°76 
amme BOSE 
Accidents where both parties were toa certain extent at fault— 
Dangers inherent in the industry.. .. ..  .. 49°41 
Simultaneous negligence... .. .. 0 .. .. .. «7°78 
ee ee 
—- 6061 
100°00 


In most accidents the savings of the workman are inade- 
quate to provide resources for his family, and consequently it 
has been the custom to resort to a special system having the 
object of—(1) collecting‘individual savings under the form of 
subscriptions. (2) Creating a common purse with these sub- 
scriptions to cover the risks to which the workman is more or 
less exposed. (3) Compensating the victim of an accident 
according to fixedrules. The Congress studied thoroughly the 
question of accidents, and resolved that it was more necessary 
to prevent accidents than to compensate for them, as the 
economical transformations, the establishment of thousands 
of workshops, and the concentration of workmen in exceedingly 
narrow limits, have increased the chances of accidents, 
and even caused appalling catastrophes. The French 
and other civil codes are no longer in harmony with the 
needs of the workman. Accidents are daily ‘happening, 
but the Civil Code provides only for those arising from the 
negligence of the employer, whose responsibility is often not 
easily established, it having been shown before the Conseil 
des Etats de la Suisse that proof of the employers being in 
fault failed seventy-five times out of one hundred. The new 
and seductive formula of the obligatory insurance of work- 
men has obtained many partisans, it being no longer believed 
that individual initiative or private associations can guarantee 
sufficient provision against accidents. This being agreed 
upon, the Congress discussed the question whether the 
insurance should be entirely arranged by the State or left to 
the free choice of private individuals or societies. The 
German delegates endeavoured to show that the State alone 
could properly take in hand the defence of the working 
classes—the real social organisation. The representatives of 
Anglo-Saxon and Latin countries, especially the French, 
maintained that it was preferable to leave to each State the 
liberty to organise the insurance system according to its 
habits. After prolonged discussion the Congress accepted 
unanimously the principles of obligatory insurance, leaving 
te each country the choice of applying it according to its 
customs and existing institutions. 





* Where were the less seriously injured ’— Ep. E. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ow 
correspondents. ) 





GREAT WESTERN TRAIN SERVICE. 


Sir,—The general main principles of modern railway manage- 
ment are supposed to be progress, and the cultivation of the 

uirements of the travelling public in the form of better trains 
and accommodation, improved correspondence at junctions, and 
cheaper fares. These principles, however, do not ng ed to be 
any part of the present policy of the Great Western Railway as 
regards its West of England traffic. 
the inhabitants of the counties of Devon and Cornwall hail with 
delight the constant extensions of the London and South-Western 
Railway, bringing in their wake a one | improved train service 
to a district for which next to nothing 
years past ? 

I am not antagonistic in any way to the Great Western Railway, 
which has been my favourite line since my youth ; in fact, all my 
prejudices are in its favour. Perhaps it is for that reason I feel 
justified in calling attention now to its ultra conservative policy, 
which permits its officers to sleep while its most formidable com- 
petitor is sapping the very heart of its business. It is high time 
the shareholders took notice of the apathy of their directors in this 


ment compare a map of the London and South-Western Railway of 
seven or eight years ago with the one published now, and observe 
the extensions opened in the meantime, as well as those in course 
of construction or projected. 

I hear all round the West that the London and South-Western 
is much preferred by Exeter and Plymouth people coming to 
London, as well as for its northern communications, vié Temple- 
combe and Bath. Certainly, the expresses at Queen-street Station, 
Exeter, seem to be well patronised, and they have a local reputa- 
tion of being good time-keepers. 

Comparing the week-day service of the Great Western Railway 
of July, 1891, with either that of July, 1892, or January, 1893, 
which are practically identical, a most lamentable falling off of 
speed is shown—probably, as a writer in THE ENGINEER said last 
summer, ‘‘ to show the superiority of the defunct broad gauge.” 

According to the official time-tables the following trains ran :— 


Down.—July, 1891. 











| | meee Mail. 

a.m. a.m a.m. a.m.'p.m p.m p.m. | p.m. 

Paddington.. .. .. — 5.309.0 10.1511.451.0 3.0 | 5.0 9.0 

| j | | a.m. 

Exeter .. arr./10.501.40 2.20 4.0 \5.87 7.1410.20 2.30 

Plymouth arr. 12.35 4.30 3.50 5 55)7.30 8.55 12.10, 4.27 

Time on journey. h.m.h mh. m. h. m ‘h. mh.mh., m. h. m. 

London to Exeter. 5 204404 5 4 154 874145 205 30 

London to Plymouth 7 5 7305 3856 10/6 80/5 557 107 27 
Up.—July, 1891. 

| | Mail. 

am. aM, am, am. p.m p.m, p.m.| p.m. 

Plymouth... ..dep.. — 8.3510.8511.502.10 2.15 4.0 | 8.23 

Exeter .. .. .. ..dep. 7.5 10.3012.50 1.483.45 3.55 5.45/10.30 

Paddington .. arr. 12.25 2.45 6.0 6.307.50 8.1010.0 | 4.0 

Time on journey. h. m. h. m. h. m. h. m. h.m h. m. h, m./h. m. 

Exeter to London... .. ..5 204 155 104 4245 4 154 15/5 30 

Plymouth to London .. 405 556 0 \7 27 


— 68 We 256 405 
i \ 





Now compare the above with the times for either July, 1892— 
summer service—or the present month of January, 1893. 














Down.—July, 1892—January, 1893. 
| | Mail. 
| aan. a.m am.! am. am. p.m p.m p.m. p.m. 
Paddington .. ..dep | 5.309.0 10.15 11.2511.451.153.0 | 5.0 9.0 
Exeter ee owe) ge AIT. 111.8 1.48 2.20) 8.44) 4.5 5.44,7.2010.35 2.30 
Plymouth... .. arr.| 1.5 4.50 3.53, — | 6.5 7.509.1012.30 4.30 
ates, ee ei HR, ne aia, tae: ae 
Time on journey. thm. h mh. m.h.m./h.m.h mh mh.m h.m. 
London to Exeter .. ..|5 334484 5 4 194 204294205 355 30 
London to Plymouth .. |7 357 505 38) — \6 206 356107 307 30 


aan’ { 

Showing a degradation of | | az 

speed compared with | | | = 
July, 1891, of minutes | s0'20; 8 | —j| 10/ 5} 15) 205 — 





Up.—July, 1892—Janvary, 1893. 





7 j ) j 
a.m, a.m. a.m.) a.m. am. p.m p.m) p.m. p.m. 

Plymouth -. «dep. — | — | 8.3510.2511.452.5 2.15) 3.55 8.20 
Exeter .. .. ..dep. 7.0 /10.1010.8512.47 1.48 3.404.5 | 5.43 10.30 
Paddington .. .. arr. 12.25 2.20, 2.53, 6.0 6.30,7.458.2510.3 4.0 
Time on journey. h.m./h. m.'h. m. hb. m. h. m./h mh mh, m. h. m. 
Exeter toLondon .. ..5 254 104 185 134 4245 4204 105 30 
Plymouth to London ... —| — |6 187 856 455406106 8 7 40 


of speed compared 
with July, 1891, of 


Showing a degradation | | 
| 
minutes. . 


5 {| —]| 8 





Neither of the night mails now goes into Plymouth Millbay Station, 
but the up train in connection leaves there at 8.3 p.m. to connect 
at North-road. 

These figures, which can easily be verified by the official time- 
tables, show clearly how the entire service has fallen off. It is 
still worse farther west of Plymouth, for in July, 1891, the 5.30 a.m. 
delivered newspapers and passengers at Penzance at 3.40 p.m. 
Now they only reach there 2 hours and 46 min. later, at 
6.26 p.m., and still the Great Western Company advertises its 
service as an improved one ! 

The South-Western Company run daily seven trains to Exeter— 
one in 3 hours 46 min. and three others under 44 hours—and 
five trains to Plymouth, one doing the journey in 5 hours 23 min., 
yn under 6 hours, and the remaining three averaging about 

ours. 

If any Great Western official condescends to notice this, he will 
probably say that I have not taken into consideration the twenty- 
three miles extra length of their route over that of their rivals, 
besides the heavy gradients west of Exeter. My answer will be 
that what the Great Western Railway have done before they can 
still do if they please. If Mr. Dean’s new engines are not equal to 
the task for which they were designed me. built, the company 
should try others. Mr. Stirling’s Great Northern ft. singles are 
used to heavier loads and gradients and higher speeds than are at 
present in vogue on the Great Western main line from Paddington 
to Exeter. Another grievance against the Great Western Railway 
is the imposition on every possible occasion of a third-class scale of 
fares—lecaily—as distinguished from the Parliamentary rate. Of 
course, where there is competition, this rate is abandoned. 

I think I have given ample reasons why preference is now 
always given to the London and South-Western Railway by West 
of England people, and especially in Exeter and the Three lemma. 
Tavistock, of course, is now entirely for the South-Western 
Company, for their fares are lower oe f the local train service is 
marvellously superior to that of the Great Western Railway, who 
do not = ang ider it y to give any encouragement 
to travellers on their Tavistock-Launceston line. 

It quite amazes one to think how such a corporation as the 
Great Western Railway, owning and working the longest line in 
the kingdom, can quietly allow its business to be snapped Ake | 
an active rival, and its former supremacy in the West annihilated, 
without making any struggle. Apathy and indifference will 





Is it any wonder, then, that | no oomber 23rd—giving very full particulars of the Danish Royal 





as been done for many | 





certainly not mend matters. I wonder sometimes if its directors 
ever travel in the district in question. If so, do they consider 
everything perfect as matters stand at present? Perhaps lookers-on 
see most of the game in this as in other cases. 

I do not think it will be trouble wasted for the shareholders to 
ask the board at the forthcoming general meeting whether the 
present policy is to be relinquished, or whether it is intended to 
encourage an already powerful rival to become the leadi es in 
the West. S. E. G. 

January 16th. 





NOTE ON DATA OF TRIALS OF D.R.N. CRUISER GEISER. 
Str,—Messrs. Thorneycroft and Co.’s letter in THE ENGINEER— 


Navy cruiser Geiser, affords another illustration of various formule 
which, from time to time, have been published in THE ENGINEER. 
The displacements of this vessel on the three trials differ so little 
from their mean value, 1267 tons, that this may be taken as the 
value in all, The other data required are given as :— 


Observed speeds, V. Revolutions, N. Powers, E. 
14°34 knots .. .. .. BOOT .. «. 1744 LHP. 
SBD a.) os. ic os SR oe: asa ee ee 
A7*38. cs ot ee mn as ow ae 


I have to point out that for 16 knots, the revolutions (227°9) and 


| power (2422 indicated horses) are inadequate and incongruous with 
; : : | the other data. 
respect. Let anybody who wishes for confirmation of my state- | revolutions and power ought to be 232°0 and 2500 indicated horses 


If under precisely the same circumstances, the 


respectively, the implied relations being :— 
Danish RN. Geiser. 
Law of the revolutions N = 12°46 V 10 00411 V 
By Morin’s constant, law of 
Psa and speed E= 
By displacement ditto E= 
By initial torque ditto E= 
Tested thus :— 


1°114 N 10 0616 V 
72°73 V 10 (V — 10°945) °0657 
13°885 V 10. 0657 V 


Revolutions. 








Speeds V = 14°34 16°00 « 
Then *00411V = +0589 *O657 .. “0703 
Add log. V = 1°1565 1°2041 .. 1°2880 
Add log. 12°46 = 1°0957 1°0957 1°0957 
Sum, or log. N = 2°3111 2°3655 .. 2°3990 
oe N= 204°7 232°0 =... = 250°6 
Power by Movin’s Constant. 
V= 14°34 -. 16°00 oe 37°00 
0616 V= °8833 .. *9856 1°0534 
Add log. N= 2°3111 2°3655 2°3990 
Add log. 1l'll4= ‘0468 .. "0468. “0468 
Sum, or log. E= 8°2412 .. 3°3979 .. 3°4992 
a E= 1744 .. 2500—t«. 3157 


Entirely justifying my deduction, Again :— 


Power by Displacement Formula. 














Speeds V = 14°34 -. 16°00 +. 17°10 
Subtract X = 10°945 10°945 10°945 
V-X= 3395 .. 5°055 .. 6°155 
(V -X) °0657= °2231 .. “8821 .. “4044 
Add log. V = 1°1565 1°2041 1°2330 
Add log. 72°73 = 1°8617 1°8617 1°S617 
Sum, or log. E= 3°2413 .. 3°3979 .. 3°4991 
oe E= 1743. .. 2500 =. 3157 
Power by Initial Torque Formula. 
V = 14°34 -» 16°00 -» 17°10 
*0657 V = °9421 .. 1°0512 .. 1°1240 
Log. V wm 1°1565 .. 1°2041 .. 1°2380 
Log. 13°885 = 1°1425 1°1425 1°1425 
Log. E = 3°2411 .. 3°3978 3°4995 
ee = 1742°5 .. 2499 we 3159 


So that, with the corrected value of N, we have three different 
formule giving, practically the same result for three different 
speeds of this vessel. Which is the likelier, that this obvious 
“reign of law” is an illusion, or that an error has been made in 
noting the revolutions for the 16-knot speed ¢ 

It will be observed that the product of the initial constants of the 
second members of the revolution and Morin’s Constant equations, 
viz., 12°46 x 1°114 = 13°885, the value, otherwise, of the initial 
torque in indicated horses; and, as such, employed in the last 
formula. 

I would here beg to correct an error in my last letter. About 
the middle of last column, page 555, a note is made: “ In this 
case the initial torque diminishes at the higher speeds, same as 
the case with Sunderland.” This last statement is an obvious 
error, as in all the cases quoted, except the Vesuvius, the torque 
at the higher speeds, is much the greater. In another place, 
log. b = log. ‘277 should be — 1°4426. The negative sign of the 
index is omitted. ROBERT MANSEL. 

December 28th, 1892. 


ENGLISH UV, AMERICAN LOCOMOTIVES. 


Sir,—The truth is out at last. The motive for the columns of 
inaccuracies and inconsistencies with which ‘‘ W. M. A.” has lately 
favoured us is apparent. He discloses it in the last paragraph of 
his most recent letter. It is nothing but sentiment ; the loss of 
the so-called palm for speed. ‘‘W.M.A.” has the Empire State 
Express on the brain. Whenever any English train has been 
mentioned in the present correspondence ‘‘ W. M. A.” has come 
forward with his inevitable comparison with the Empire State 
Express. In fact, I have no doubt that many readers of 
‘““W.M.A.’s” effusions picture the American railways to them- 
selves as crowded with Empire State Expresses rushing in mad 
career at a pace unrivalled in this effete island. Let them, how- 
ever, be reassured. ‘‘W.M.A.” has not disclosed the fact, 
but it is nevertheless true that the New York Central 
and Hudson River Railroad has no train besides the Empire 
State Express which averages fifty miles an hour, on any 
section of its journey. Moreover, such trains are not numerous 
even in the tern States. Whether a railway which runs one 
specially fast train amid shoals of indifferent ones can really be 
considered to hold the palm for ree is a point which I leave to 
“W. M. A.” But how does “‘W. M. A.” propose to regain our 
lost laurels? Incredible though it may appear, by reducing the 
number and increasing the weight of our express trains, until 
even an engine of American dimensions would find it hard to drag 
them more than about 35 miles an hour. Does ‘‘W. M. A.” know 
why there has recently been a considerable improvement in 
American speeds? It is because the American railway companies 
have adopted a course diametrically opposed to that which he 
recommends. They have found it necessary to run lighter and 
more frequent trains. Take this very case of the Empire State 
Express. The New York Central, finding that the Chicago 
Limited was growing too heavy by reason of the large number of 
passengers for Albany, Buffalo, &c., who travelled by it, put on 
the Empire State Express to relieve it—not merely in order to 
snatch the palm for speed from the Britisher, as might be supposed 
from ‘‘W. M. A.’s” letters. True, being a short light train, it 
afforded a opportunity for fast running. 

Again, ‘‘W. M. A.” entirely misses the point when he says that 
he has some difficulty in reconciling your views on railway matters 
with those you have expressed on marine engineering. It ought, 
surely, to be unnecessary to remind a well-informed person like 
“W. M. A.” that the majority of foreign steamers which compete 
with us are British built, and that those which were built abroad 
are a careful copy of British designs. Does ‘‘ W. M. A.” really 
think that, if the Furness coaches were otherwise arranged for, 
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the North-Western Scotch traffic might be kept down to eight 
eight-wheelers? I should say that eight eight-wheelers was about 
the minimum winter load for Edinburgh and Glasgow only. 

One point more, and it refers to the letter in which ‘‘ W. M. A.” 
started this correspondence. When he said that the Empire State 
express was faster than the East and West Coast Scotch trains 
when they ran to Edinburgh in eight hours, he made what he 
ought to have known to be a misleading statement. The mers 
speed of the American train is fractionally better, but the lengthy 
stoppages for dinner at York and Preston give the English trains 
a higher running average. NorTH- WESTERN. 

Liverpool, December 29th, 1892. 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Srr,—Pressure of work has delayed my attempting a reply to 
Mr. Brett’s two letters appearing in your numbers of the 2nd and 
23rd of December. Mr. Brett, like all other Protectionists, care- 
fully abstains from figures of any sort—a very wise proceeding 
from their point of view. Mr. Brett is also a bold man. If I 
mistake not, he made, as did others, many similar statements in 
either 1885 or 1886, and yet since then we have had four or five 
years of the most prosperous trade of this century, at all events so 
far as continued employment and a comparatively high rate of 
wages is concerned. But however much we may admire his bold- 
ness and utter disregard of economic history, we may contest both 
his statement of facts and his conclusions therefrom. 

The first letter, smart and sarcastic as it is, requires no answer. 
Facts are of much more importance than even the opinions of 
individual Free Traders, though it would not be difficult, provided 
one had space and time, to reconcile Mr. Brett’s quotations, 
especially if one had the context. Giving him credit for a real 
belief in the cause he champions, I looked forward with the ex- 
pectation of seeing in his second letter the alternative policy he 
promised. However, in this second letter not much of 
the alternative policy is shown, though a good deal of peculiar 
history and still more peculiar ‘‘ facts” are stated. Some of these 
statements, with your permission, I should like to examine shortly. 
I am glad to see he says the old system was corrupt and irritating. 
How corrupt and irritating can only be known to the old traders 
of those days, who never knew from time to time at what rate of 
duty they would be able to get goods in, if at all, or even if they could 
export their own manufactures ; who found the exciseman and 
custom officials with their red tape and seals on everything, and 
disputes and delays were chronic. The present generation, ex- 
cept when dealing with foreign countries, know nothing of the 
difficulties of trade under such circumstances, and yet these 
obstructions would be again renewed if the Protectionists had their 


way. 

Mr. Brett is very unjust to the promoters of the new doctrine, as 
he calls it. Some of them may have been selfish, but most of them 
seeing the people nearly starved in the midst of plenty, gave their 
energy and life for the cause, and so far from the manufacturers 
getting their labour relatively cheaper, wages went up constantly, 
and the agricultural industry prospered so much so that, say, 
between 1850 and 1879, rents went up from 25 to 30 per cent., and 
it is very doubtful if even now, except in some limited parts of the 
country, they have lost the whole of that rise. 

The next paragraphs are again in Mr. Brett’s sarcastic vein, and 
he is very severe on the various meats, fruits, &c., from New 
Zealand and elsewhere, as well as cheap clothes. But surely if 
people can pay for luxuries, meat, fruit, &c., is not that a sign 
that they are not so badly off, and certainly if New Zealand, 
Australia, &c., could not send us these things, they could not take 
our goods in exchange. Two things thus happen—our people 
obtain luxuries, and send the produce of their labour to pay for 
them. When one thinks of it, most of our existence is spent in 
trying to obtain these things somehow or other. Then as to 
clothes. I think one may safely say that no other nation in the 
world is so well clothed generally as the English. If Mr. Brett 
would like to go back to leather breeches for general wear, I don't 
think many will follow him. However, even if the clothes be 
cheap and nasty, as he says, most, if not all, is of our own pro- 
duction, and therefore cannot be a cause of foreign competition. 

I should like to see a list, quantity and value, of all our com- 
veting imports. It would probably make even some of the Fair 
raders open their eyes to find how small was the amount of 

manufactured goods, and how large the food and raw materials we 
receive, 

Again, how are Mr. Brett’s sarcasms against the large and the 
small loaf in accordance with facts? If he will examine records, 
he will find the small and dear loaf, pauperism and an excessive 
birth rate, have in times past gone together, but that with higher 
wages and cheaper food a higher standard of living has become 
more general, and neither the marriage nor birth rates are so high 
while pauperism has both relatively and absolutely diminished. 

So far from the cheap loaf being the ruin of our agriculturists, 
I believe it would be safe to say that a duty on corn and feeding 
stuffs of all kinds would be a far greater loss to the highest class of 
farmers and cattle breeders, who depend so much on cheap foods 
to produce the meat for our large populations ; the consumption 
being probably twice as much meat per head as it was in the 
‘*good old times” of the dear loaf. The thousands of people who 
are said to be driven from the country into towns from want of 
work is only slightly true, if even that. People, especially young 
country people, have been drawn to the towns because wages are 
higher and life more lively, and but few of these will be found in 
the condition and the dens Mr. Brett speaks of. The intelligent 
young man becomes a railway J se carman, and fills many other 
trustworthy places, while the demand for the country young woman 
asa domestic servant is never ending, and in the country which these 
have left labour is scarce and often cannot be obtained in sufficient 
quantity, while wages have certainly gone up 40 to 50 per cent. 
As to the standard of the army being reduced, as Mr. Brett says, 
owing to the deterioration of the class from which recruits are 
drawn, is it not rather that the same class do not enter the army 
so readily as formerly, their position outside being so much better! 
I am really afraid your space will not allow me to answer every 
paragraph of Mr. Brett’s extraordinary letter, but the two 
paragraphs I am now come to are so topsy-turvy that I am tempted 
to go on briefly. Mr. Brett says that ‘anagh we have reduced 
prices, have improved our machinery, and adulterated our goods, 
we cannot compete in the markets of the world, or in our own, 
against foreign competition, and that our trade is not profitable. 
The fact is we do and can compete ; we have our share of the trade 
with every country in the world. At all events if, instead of 
generalising, Mr. Brett would name the countries which drive us 
out of certain markets, and the markets we lose, we should have 
something to argue about. 

Mr. Brett’s idea of our taxing producers at every point, and 
letting off consumers altogether, is so opposed to the facts that it 
requires no answer. Taxes of every kind and description have 
always fallen ultimately on the consumer, and I should like to find 
out the country where such is not the case now. 

Mr. Brett also says that it is admitted that we as a nation pay 
relatively higher prices for imported goods than we should if 
duties were imposed. I must ask him who admits this ? and what 
is the evidence for the fact? Clap a duty on anything that is in 
great demand—corn for instance—and watch the effect ; you would 
not have to wait long. Why, if prices were not raised, what 
becomes of the Protectionist idea, both in agricultural and manu- 
factures ? 

But, sir, enough of the fallacies of the Protectionist. Those who 
can look back fifty years know, and those who choose can read, 
that the welfare of the mass of the people of this country has 
progressed by leaps and bounds. Is there a protected country in 
tl» world where on the whole employment is so constant, and 
wages, judged by their purchasing power, so high, and hours so 
short ; where in the large towns the sanitary and health appliances 


’ 





are so good, and everything tending to the comfort and con- 
venience of the citizens so advanced? Not even is this so in 
America, which considering its size and its freedom of trade 
between the States, we should expect to see. 

I do not attribute the whole of this advance to Free Trade, but 
I do say that, as in the past, most things, agriculture amongst 
them, were protected to the exclusion of all foreign competition, 
yet those were the times when we had the greatest poverty and 
distress both amongst farmers, agricultural labourers, and the 
manufacturing classes. Gro. BANKS. 

Addiscome, January 9th. 


ENGINEERS AND CORONERS. 


Sir,—My experience as a witness on two occasions before a 
coroner will perhaps be of interest to some of your readers, and I 
shall be very glad if any of them can comfort the humble spirit of 
an engineer suffering from wounds to his professional pride. 

Some years ago I was a witness in a case of manslaughter, 
together with several sailors, a bird-stuffer, and acook. A surgeon 
also attended as witness to the injuries to the victim. The doctor 
and I were both employed in the Naval Service at the time, and at 
the close of the case he was paid two guineas, and I and the bird- 
stuffer—he called himself a naturalist—and the cook and the 
sailors, one shilling each. I do not despise a shilling, but I prefer 
guineas, and when I saw the surgeon take his guineas and found 
myself lumped in with the rest at a shilling a head, I confess that 
I felt depreciated. I asked the coroner for enlightenment, and he 
kindly explained that the surgeon’s evidence was professional and 
was paid for as such, while mine was evidence which any one might 
give, and was, by Act of Parliament, valued at a shilling. He 
added, for my comfort—he saw the surgeon, smiling, superior— 
that if I were called to give evidence as an engineer, I also would 
receive gold. I saw the distinction and the justice of that and 
went away content. 

Last week I appeared once more as a witness, and once again 
with a Naval surgeon and some sailors. But this time I was un- 
mistakeably a professional witness. A model of a particular ship's 
cellular compartments was indispensable to the inquiry. I prepared 
it. Questions as to ships’ structure, possibilities of ventilation of 
particular parts, diffusion of gases in them, the customs and 
necessities in connection with their examination and preservation, 
and other techical matters bearing upon the subject of the inquiry, 
were submitted to me, as an engineer, upon my experience of more 
than thirty years. Yet, after the inquiry, and, as before, the 
surgeon was paid a guinea and I was‘offered one shilling. 

Once more, good humouredly I hope, I put the case to the 
coroner. This time my evidence was admitted to be professional, 
but not sufficiently so for recognition in gold. The Act of Parliament 
regulated the fees, he said, and provided guineas for the surgeon 
and shillings for xous autres. The fact that in both cases the sur- 
geon and I belonged to the Navy, and that our time and expe- 
rience is at the public service, does not affect the abstract question 
at all. As witnesses in these cases we appeared as any of our 
brethren in civil life might have done to perform a public duty. 
The application of the law would be the same to them as to us, 
and what I wish to make clear and to protest at is the law, as told 
to me, by which the surgeon gets a guinea and an engineer a 
shilling for evidence based on their experience in their respective 
professions. I do not want to see the doctor lose his guinea, but I 
would like to see the engineer get one too. W. H. Davis, 

January 17th. Fleet Engineer, R.N. 





THE INVENTOR OF GUTTA-PERCHA COVERED WIRE. 


Sir,—-With regard to the letter signed “ P. J.,” which appeared 
in your issue of the 13th instant, on the above subject, I must protest 
against the statement which is contained in the letter of Mr. Dan- 
chell, where he says: ‘‘ With the two commissioners came Ernst 
Werner Siemens, then a young officer in the Prussian service, who 
seemed to be a special friend of theirs.” Any of your readers 
would imagine from this insinuation against the Royal Commis- 
sioners that Ernst Werner Siemens accompanied them without any 
due authority, and for purposes of his own, but at the time of 
which Mr, Danchell speaks Ernst Werner Siemens had held the 
rank of lieutenant for twelve years. He was himself a member of 
the Royal Commission in question, to which he had been appointed 
a year previously with the object of developing his invention of 
covering wires with gutta-percha. 

It is particularly ungracious to raise the question of priority now 
that Dr. von Siemens is no longer with us to repel such attacks. 
Happily, however, the question was settled some years ago in a 
court of law, when it was argued in the case of Colgate v. Western 
Union Telegraph Company before the U.S. Circuit Court, Southern 
District of New York. During the progress of the suit, a specially 
appointed Commission was sent to Germany thoroughly to investi- 
gate the matter. After an exhaustive seach of the official records, 
and after advertising in many papers inviting information from any 
person, the Commission was able to report that the claim of the 
late Dr. Werner von Siemens to be the inventor of gutta-percha 
covered wire was fully made out. 

I need only add further, with reference to the concluding sen- 
tence of your correspondent’s letter, that Lieutenant Siemens was 
not sent to Schleswig-Hélstein by the Prussian Government until 
after war had been declared. ALEX, SIEMENS. 

12, Queen Anne’s-gate, Westminster, London, 

January 16th. 


THE PROPOSED PIER AT MORECAMBE. 


Sir,—My attention has been called to the prospectus issued in 
connection with the Morecambe Alexandra Road Pier and Pavilion 
Company, Limited, containing a paragraph of which the following 
isa copy: ‘‘The plans of the proposed pier have been carefully 
prepared by Mr. J. D. Harker, A.R.I.B.A., of Manchester, the 
successful competitor in respect of the entire superstructure of the 
Blackpool South Shore pier, now in course of completion.” 

The above paragraph appears to me to be misleading, as it would 
lead any person reading the same to believe that the whole of the 
Blackpool South Shore pier now in course of completion above 
gag level had been erected and constructed from plans prepared 

y Mr. Harker, which is not the case. The pier portion only of 
the Blackpool South Shore pier is at the present moment now in 
course of completion,and the whole of this portion has been 
erected and constructed from my designs and under my personal 
supervision. It is no doubt the fact that it is intended to erect a 
 ebeps and other buildings on the deck of the Blackpool South 

hore pier, and that the plans for the pavilion, &c., proposed to be 
erected, have been prepared by Mr. Harker, but this portion of the 
work had not been commenced at time prospectus referred to was 
distributed. 


Blackpool, January 10th. Tuos. P, WoRTHINGTON. 


PORTLAND CEMENT JOINTS. 


Str,—I have used Portland cement joints such as you describe 
in your issue of October 21st more than two years ago, and know 
that it has been so used a number of years before I tried it by a 
Scotch marine engineer, so that the economical Teuton is not first 
this time. Sometimesit held very well, and sometimes it decidedly 
did not. I did not find it a very trustworthy joint, and think that 
its principal recommendation is that it is cheap. 


Shanghai, December 6th. CHINA COASTER. 








New York Rapip UnpERcRouND Raitway.—The scheme for 


building an underground railroad under the line of Broadway has 
fallen h entirely. The franchise was publicly offered for sale 
at the City Hall. There was only one bidder. 





THE POSITION OF FIREMEN. 

THE following letter has been addressed to the 
President and Council of -the Institute of Marine 
Engineers, London :— 

A SUGGESTION. 

“Dear Sirs, —I do not feel at al! sure that there is any 
precedent to warrant a person not connected with your Institute 
making a suggestion to that body, but J venture to write to you 
on what has long seemed to me to be an important subject, and 
one needing definite action by some influential body, in the hope 
that my suggestion may at least be received in the spirit in which 
it is forwarded, and have your consideration. 

‘*A very thoughtful, suggestive, and excellent paper has just 
been read before your Institute by Mr. E. O. Murphy, on the 
subject of ‘Good and Bad Stoking,’ and the steps to be taken to 
improve the quality and condition of stokers. 

“Whilst I would just say, in passing, that I am sorry Mr. 
Murphy should have made the statement without due inquiry, 
that picked firemen were specially employed on board the Iona 
when Professor Kennedy made his well-known trials on board that 
ship—a statement that is entirely erroneous—I am so much im- 
pressed with the — and excellence of the paper, in its 
general opinions and aims, that I do not wish to say anything 
further on that point. ‘ 

‘For many years it has seemed to me a most desirable thing 
that something should be done to improve the condition and the 
ability of firemen generally, and to stamp the best men as 
experienced stokers, above the average. The step that has always 
appeared to me to be the first that should be taken, is the granting 
of certificates of competency to firemen by some important body 
or corporation well qualified to conduct the necessary examinations, 
holding a sufficiently prominent position in the country to enable 
its certificates to acquire due importance and respect from those , 
concerned. 

“Such certificates would not in any way interfere with, but 
rather help forward, the very excellent suggestions made by 
Mr. Murphy in his paper, with a view to bettering the condition of 
the good and sober men, and satisfactorily weeding out the in- 
efficient and intemperate men. 

‘‘The difficulty has seemed to me to be the finding of such a hody 
or corporation to undertake the work, but Mr. Murphy’s paper 
suggests, to my mind, that this difficulty has now vanished. 
During recent years your Institute has come into being, and by 
leaps and bounds has acquired a position recognised by the leading 
authorities of the profession, and of just such a character as I think 
is required to take up such a service to the mercantile marine as I 
have indicated. 

‘My suggestion, therefore, is that your Institute should under- 
take this work, as I feel there is no other body in the kingdom so 
well able to devise a thorough and proper organisation for effecting 
a reliable scheme of examination and certificate, or of whom it 
could more truly be said that the duty of so doing devolves most 
naturally upon them. It seems to me that by the appointment of 
a strong committee of your members, who have special knowledge 
of this matter, to draw up rules and regulations, and furnish the 
machinery for examination and certificates for firemen in the 
mercantile marine, the whole scheme may be put in train and 
become an accomplished and recognised fact in a very short space 
of time. There will be no need for me to enlarge greatly on the 
breadth of the ground to be covered by these certificates. Your 
members are all so thoroughly acquainted with the subject as to 
render it quite unnecessary to do more than merely suggest the 
chief point to be aimed at, viz., a certificate bearing testimony to 
the theoretical knowledge, and practical skill, of firemen, leaving 
such a suggestion as that of Mr. Murphy’s, in his paper, to cover 
the ground of character and sobriety, by testimony other than that 
provided by these certificates. 

“T have nothing further to add, beyond an assurance that I 
believe your certificates would carry with them a value of the 
highest importance, and that not only would shipowners and engi- 
neers throughout the country welcome your decision to undertake 
this national work on behalf of the mercantile marine, but the 
fact of your so doing would add new lustre to the bright reputation 
you have already earned for your thriving Institute. 

“Tam, dear sirs, yours faithfully, 
[Signed] ““THomas MupbpD.” 

The following circular is now being sent out as a result of Mr. 

Mudd’s letter. 
‘58, Romford-road, Stratford, Essex, 
“January 9th, 1893. 

“ Dear Sir,—A suggestion having been made to the Institute of Marine 
Engineers in connection with the ‘Treatment of Firemen,’ with a view 
to an improvement in the conditions which rule at present in shipping, 
working, and discharging the men, a Committee was appointed to con- 
sider the question. 

“ Asa preliminary to further action being taken in the matter, your 
valued remarks will be greatly esteemed—see the annexed page—by the 
Committee, to guide them in formulating some plan by which engineers 
may be enabled to know good men from bad, and at the same time assist 
in getting preference to men who can fire and work coal economically, in 
place of those who cannot or do not. 

“ Kindly reply as soon as convenient, and oblige 

“ Yours faithfully, 
“Jas. ADAMSON, Convener.’ 
“The Convener, Special Committee, 
“58, Romford-road, Stratford, E. 
“January, 1893. 

“ Dear Sir,—With regard to firemen, greasers, and others employed in 
the engine-room and stokehold, my views are as under :— 

‘*(1) The present system of discharges is...............:.eeeeeeeeeeees 

*¢(2) Continuous discharges in book form, with columns for chief engi- 
neer to enter particulars would be..............:. cece cece ence eee ee eee 

‘«(3) Should the Board of Trade be approached on the subject of con- 
tinuous discharge books, I would use my influence to................55 

**(4) A proposal to grant certificates to firemen for competency to serve 
as leading firemen, greasers, donkeymen, winchmen, or storekeeper, 
would, I consider, be 

“General remarks 














THE JuNIoR ENGINEERING Society. — Recent visits of this 
Society have been to the Central Telegraph Station and the General 
Post-office, St. Martin’s-le-Grand, and to the Millbank-street and 
Eccleston - place stations of the Westminster Electric Supply 
Corporation, both of which were very largely attended. In 
connection with the former visits excellent arrangements for the 
guidance of the members through the extensive premises were 
made by the authorities, and every feature of engineering interest 
was pointed out. In the telegraph station the instrument galleries, 
telephone departments, battery-rooms, pneumatic tube apparatus, 
the engines producing the vacuum and pressure actuating it, and 
the boiler-room were seen. In the post-office were shown the 
stamping machines, mechanical lifts, and engines working them ; 
the electric light installation, now in course of extension, and 
various models of postal appliances, including one of a mail railway 
car, with gear for taking on and throwing off the bags. At 
Millbank-street and Eccleston-place the members were shown round 
by the respective resident engineers, Mr. Newington and Mr, 
Grimshaw ; Professor Kennedy, Past-president of the Society, 
being absent through an unexpected engagement in Scotland. At 
each station every point in the arrangement and working of the 
plant was explained. In regard to steam supply, it was noticed 
that at Millbank-street, Babcox and Wilcox water-tube boilers 
were fitted, while at Eccleston-place boilers of the marine type 
were in use, which it was stated worked so satisfactorily that the 
most economical coal consumption of any electric light station had 
been obtained. The regularity of the load on the station had 
assisted to this good result. 

















NOlivViS AsxvVS WYHLAS 371117 ‘AVMTIVH NYSHLEON LV3SY¥YD Y3AO 35DG1uE 


aes r we “a f 
ee ie =m ig 


titi tt 





meaty, 4 §e ea 
Or ed 


/ 





Cae es <3 





giug avoyu vol 
GNNO1 YVSN ‘ASTIVA 3NHNOS YSAO LONAVIA 3001ua OVO DIdAL 


















































_— = ——— 
ne Ar es pre ot 
Z aoe 
Pee Sh 
oa 
= 
a) . as a 
a Po “= 
— ASS on 
— ~ ws 
So age 
a mph 
ef oe 
- 
¥. i 
3 ~~ o 
5 
ie 
£3 
: ; _* 
| , ! : 
. 
3 k. a § 
2 Brak - . y i. o rd * S oe a: 
| % ‘ one a aa “wv A 
: ~_ ~ Scene ne eri Poe in 2", 
acne ie eiesges “or ee sim an. HPN os 
pied nt. ag eet 
hs < 
~ pa. ee a gy mo 
ty $ Sey ge 
alae 
} 
am 
= ‘ 1 


UAANIONG “O') WLISNI “WCQ TVNOGK ‘Vf CUK 


ANIT ANUNOG GNV AGXVSTAVMTIVY OGNVIGCINK AHL 








51 





THE ENGINE E R. 


JAN. 20, 1893. 
[R COMPANY'S STATION, WAPPING 




















BOILER HOUSE, LONDON HYDRAULIC POWER 
(For deseviption see page 46) 
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FRONT END OF BOILERS, WITH VICAR'S STOKERS 
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THE SAXBY AND BOURNE RAILWAY. 





Ir will have been seen from our articles on Bills in 
Parliament for next session, that powers are sought by the 
Midiand and Great Northern Railway companies to absorb 
the Eastern and Midlands Railway Company into their joint 
lines. This company’s system extends from King’s Lynn to 
Melton Constable, and thence dividing, runs in one direction 
to Cromer and Sheringham, in another to Yarmouth, and in 
the third to Norwich; the total length is about 100 miles. 

In the event of these lines coming into the hands of the 
joint companies, the Saxby and Bourne Railway —some | 
description of which it is proposed to give in this article— 
now being constructed by the Midland Company, will form an 
important factor in the development of the traffic to and 
from the Eastern Counties. The accompanying sketch map 
shows the saving in distance which will be effected by the 
new line between the Midlands and the East Coast, the 
present route being vid Peterborough and Wisbech; in 
addition to this, a shunt is now necessary at the former place 
as the trains have to run in and out again the same way. 
The distance from Nottingham to Yarmouth by the present 
Midland route is 146 miles; by the Great Northern, vid 
Peterborough, 140 miles; but over the Midland, vid the new 
line, will be only 128 miles; this latter route will also avoid 
the shunt at Peterborough. 

In 1888 the Eastern and Midlands Company obtained | 
Parliamentary powers to construct a line of railway from 
Cottesmore, at the end of the Ashwell mineral branch of the | 
Midland Company, to Bourne, and arrangements were made | 
for the latter company to take over and construct the line. 
The route, however, being very circuitous, the Midland 
Company decided in the following session—1889—to take 
powers for a diversion, starting the proposed railway from 
Saxby on the main line, and passing through Little Bytham 
to Bourne. These powers were obtained, and the line is now | 
being made. 

The railway from Melton Mowbray, through Saxby and 
Oakham to Manton, has become, since the opening of the | 
Nottingham and Melton, and the Manton and Kettering | 
Railways in 1877, one of the main lines of the Midland | 
system. Originally, however, it was part of the Syston and | 
Peterborough line, the construction of which was authorised | 
by Parliament in 1845. It was in the course of preparing | 
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junction. This part of the Midland Railway is very much 
crowded with traffic, and it was therefore necessary to provide 
for the trains to and from the Bourne branch being accom- 
modated clear of the main lines; otherwise the station would 
appear larger than is necessary for the traffic of the district. 
The new railway from this place to Bourne, which has a 
total length of 18 miles, is being made as a single line as far 
as Little Bytham, from which place to Bourne—a distance of 
five miles—it is being constructed jointly by the Midland and 
Great Northern companies, and is made for a double line. 
Where made for a single line, however, sufficient land has 
been taken for widening, and all the over bridges are built 
for a double line. The under bridges are so built that they 
can be widened for another line at very little expense. 
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Detail of Brick Facing 
to Masonry Bridges. 


From Saxby Station the railway branches off to the east, 
rising with a gradient of 1 in 100 to Wymondham, a small 
village, about three miles distant. The summit is reached a 


| mile further on, where the level of the rails is 439ft. above 


sea level. Keeping an exceptionally straight course, the line 
passes through the villages of South Witham, Castle Bytham, 
and Little Bytham to Bourne. From the summit the rails 
fall nearly all the way to Bourne with a ruling gradient of 
1in 100. The level of the junction at this latter place, which 


| is on the edge of the fen land, is only 35ft. above the sea, 


thus giving a fall of 404ft. in fourteen miles. The only 
stations will be at Wymondham and South Witham. The 
country passed through is purely agricultural, and seems but 
poorly inhabited, and these two stations will probably be 
ample for the local traffic. 

In carrying out the excavation for the railway near Saxby 
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Plan shewing Junction at Saxby. 





There is no invert except for a distance of 33ft. at each face, 
the lining was also increased to six rings for these lengths. 
An elevation of the faces is given on page 58, which shows 
the section adopted. 

The water pumped from the workings was nothing like 
sufficient for the water mills, boilers, &c., and as there were 
no springs to be found on the hill, advantage was taken of 
the copious natural supply met with at Bourne. Here a 
stratum is met with at a depth of 100ft. containing water of 
wonderful purity, and at such a pressure that it will rise 10ft. 
above the surface of the ground. A 2in. bore hole was sunk 
to this stratum close to the Junction at Bourne, and the 
water pumped to the top of the tunnel a mile away. Although 
there are many bores in the neighbourhood, this supply never 
fails. An account of some wells sunk to this water-bearing 
stratum at Wilsthorpe, about two miles from Bourne, for the 
supply of Peterborough, will be found in Vol. CI. of the 
“ Proceedings ” of the Institution of Civil Engineers. About 
a mile west of the tunnel there is a handsome brick viaduct 
of five spans carrying the line over the valley close to the 
village of Lound. The arches are nearly semi-circular, with 
a span of 40ft. This is the only viaduct on the line. Details 
and views of its construction will be found on pages 50 and 58. 

The bridges are chiefly built of brickwork with Stafford- 
shire brindled brick facing, but a considerable number in the 
central portion of the line are of rubble masonry with brindled 
brick facing. The stone used was oolite from the cuttings, and 
was tried for the facework as well as backing, but was found 
to perish so quickly on exposure to the weather that its use 
for this purpose was abandoned. 

A sketch will be found on this page showing the method of 
bonding the brick facing into the masonry backing. Iron- 
work has been very little used in the bridges, and there are 
few girders of any size on the line. The only large iron 
bridge is over the Great Northern Railway at Little Bytham. 
It has a clear span of 97ft. 6in., and consists of two open 
truss main girders with cross girders and rail bearers, the 
cross girders being hung from the vertical members of the 
main girders. The flooring is formed of flat wrought iron 
plating. The total weight of ironwork in the bridge is 152 
tons, and was erected on a timber staging built over the Great 
Northern Railway. Views of several of the bridges and details 
of their construction are given on pages 50 and 58. The 
small under bridge illustrated shows very clearly the method 
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THE MIDLAND RAILWAY—SAXBY AND BOURNE LINE, SAXBY JUNCTION 


the plans for this line, in November, 1844, that the celebrated | 
** Battle of Saxby Bridge ” was fought between the engineers | 
and the late Lord Harborough. The intention was to take | 
the line through a portion of Stapleford Park belonging to | 
his lordship, and permission was asked to survey through it, | 
but was refused. As it was then getting close to the time for | 
depositing the plans, the engineers determined to carry out 
the survey in spite of this refusal. Accordingly the work was 
attempted by six men, but they were at once seized by Lord 
Harborough’s keepers, and taken before the nearest magistrate, 
who, however, refused to interfere, and they were released. 
The next morning the surveyors turned out about fifty strong, 
at Saxby Bridge over the Oakham Canal, one of the entrances 
to the park. Their movements, however, had been antici- 
pated, and an equal force was drawn up to oppose their 
passage. There was also a small force of police on the ground, 
who threatened to arrest anyone striking a blow. Under 
these circumstances the surveyors tried to force the bridge by 
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| 
sheer weight, both sides being careful not to strike a blow. 
After some minutes’ struggling, Lord Harborough’s men gave | 
way, and the surveyors tried to begin work. They soon | 
found this impossible, as the opposing party broke their chains 
and upset their levels, and they eventually retired. One more 
attempt was made two days after, the surveyors having raised | 
an army of nearly 100 men. Lord Harborough was well | 
prepared, but his men were led away on a false scent, and the | 
railway party had the field clear for a short time. They had | 
surveyed half across the park, when their opponents suddenly | 
appeared. A free fight then ensued, and many of the men on 
either side were severely handled. The surveyors eventually 
had to retire, but six of their number were captured. These 
six were tried at the Leicester Assizes for rioting and assault, 
and were sentenced to a month’s imprisonment. After this 
the railway was carried round the park by a long and sharp 
curve. The property has now passed into other hands, and 
when the plans for the Saxby and Bourne line were being 
prepared, the Midland Company decided to improve this 
curve. A deviation of the main lines, 1} miles long, has 
therefore been made, giving a curve of 62 chains radius, and 
constructed for four lines of railway. Near the north end of 
this deviation is the Saxby Station and the junction of the 
Bourne line. The station, a spacious and convenient struc- 
ture, was built in place of the old one, which stands on the 
abandoned curve ; a view of it will be found on page 50, and 








also a place showing the arrangement of the lines at the 








some very interesting Anglo-Saxon remains were found ; 
these chiefly consisted of cinerary urns and other pottery in a 
very perfect condition; also several bronze fibule, beads, &c. 
This find was shown to Dr. Cox, the well-known antiquary, 
and formed the subject of an interesting note and discussion 
before the Society of Antiquaries. 


The earthwork on the line is generally heavy, averaging 
nearly 70,000 cubic yards per mile. Several of the cuttings 
are 40ft. in depth, and three of the embankments attain a 
height of 50ft. There are only two rock cuttings, all the 
others being in the clays or shales belonging to the inferior 
oolite formation. These, as well as the embankments, have in 
most cases stood well at a slope of 14 to 1. In a few 
instances, however, con- 
siderable difficulty has 
been met with owing to 
slips. In the embank- 
ments these have been 
dealt with by putting in 
dry stone counterforts 
from 6ft. to 10ft. wide, 
ARNT cut through the slip 

Slip and Counterforts down to the original 
surface, and are found 
perfectly successful. There was one exception to this, in a 
40ft. shale bank, where it was found that the material would 
not stand, although the lift being tipped, was only about 
20ft. high. In this case continuous toes were built each 
side in advance of the tip-head, and the bank formed between 
them. The slope was also flattened from 1} to2to1. This 
treatment answered well, and the bank is now quite firm. 

In the cuttings dry stone drains, 3ft. by 3ft., are carried 
down the slope wherever 
there is any sign of slip- 
ping, and have been 
generally found sufficient 
to prevent further move- 
ment, the only exception 
being in a deep clay cut- 
ting near Saxby, where 
stone counterforts, similar 
to those in the banks, had 
to be put in, and the clay 
between them burnt for 
a depth of 6ft. or 7ft. The drainage of the cuttings is 
effected by glazed socket pipes laid at the bottom of the 
slopes, 2ft. 6in. below the level of the formation, the trench 
being filled in over them with ballast. Catch pits of the 
form shown on page 58 are placed in these drains every few 
chains to give access to the pipes and prevent them silting 
up. Most of the cuttings have been excavated with steam 
navvies, seven of which were employed at one time. 

There is one tunnel on the line about a mile from Bourne, 
330 yards in length. This passes through the ridge of hills 
which forms the western boundary of the Fens, and is 
approached by heavy cuttings on either side, containing 
together nearly 300,000 cubic yards, The tunnel, which is 
entirely in the shale, was worked from two temporary shafts 
6ft. by 8ft. in the clear, and 65ft. deep; it was finished some 
time before the faces were reached in the cuttings. The 
water, of which there was very little, was easily kept down 
by a small direct-acting pump placed at the bottom of each 
shaft, and supplied with steam from the boiler of the winding 
engine. The lining of the tunnel consists of five rings of 
brickwork, including a facing of Staffordshire brindled brick. 
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of construction employed, with a view to future’ widening for 
a double line of railway. The permanent wayfis being laid 
with 30ft. steel rails, 85lb. to the yard. The chairs weigh 
50lb. apiece, and are carried on 10in. by 5in. creosoted 
sleepers. 

The railway has evidently been carefully laid out, and 
seems in every way capable of carrying a heavy through 
traffic. The work throughout is well done, and is of a most 
substantial character. It was let to three firms of con- 
tractors. Messrs. Holme and King secured the Saxby end, 
including the new curve; the central portion was entrusted 
to Mr. J. D. Nowell, and the Bourne end to Mr. W. Mousley. 
The engineer is Mr. J. A. McDonald, chief engineer to the 
Midland Railway Company, who is represented on the 
ground by Messrs. C. S. Wilson, R. M. Parkinson, and G. C. 
McDonald. 








LONDON ASSOCIATION OF FOREMEN ENGI. 
NEERS AND DRAUGHTSMEN. 


THE annual general meeting of this Association was held on 
Saturday, the 7th inst., at 7 p.m., in the Cannon-street Hotel, 
when the president, Mr. F. J. Garnish, and the vice-president, 
Mr. Jas. Brown, occupied the chairs. 

After the usual business had been got through, the President 
delivered his annual address before retiring from the chair. 
He had chosen for his title ‘‘ Progress,” and stated his opinion 
that the great progress made in science and manufacture 
was largely due to such associations, where the latest 
information and experience of _ those most fitted to give 
it are brought forward. He referred to the satisfactory progress 
made by the Association during the past year, and gave an outline 
of the proceedings, and noticed the papers which had been read at 
the monthly meetings. He drew attention to the progress which 
had been made in various departments of engineering recently, and 
pointed out that there was still room for improvement. He espe- 
cially mentioned the desirability of having some simple trustworthy 
method of warning those in charge when ships approached a shore 
or got into shallow water; and also to some addition to the 
present system of railway signalling, by which it would be 
impossible to allow a train to pass on to any given section 
of lines so long as another train was on it. He incidentally stated 
that the rate of our recent progress was clearly shown by the 
Patent-office records, as for several years past the number of 
specifications for patents have increased at about the rate of 1000 
per annum, until in the past year they reached the enormous total 
of 24,000. He considered that much of the mental advance in all 
classes is due to the mechanical arts, which do well by unconscious 
machinery what was once done badly by human hands, thus leavii 
the mind free to work in more profitable directions, that whic 
once required continual skill and watching being now left to the 
care of machinery, that is much more certain than the old and 
laborious system of hand-work. 

Mr. Wm. T. Coates was elected President for the present year, 
and Mr. Brown was re-elected Vice-president, and votes of thanks 
having been passed to the retiring officers for their services, the 
meeting closed. 








Nava ENGINEER APPOINTMENTS.—The following yy ee 
have been made at the Admiralty :—Engineers: John D. Rees, 
the Collingwood; Henry St. C. Baldwin, to the Acorn; and Frank 
G. Dawson, to the Endymion, undated. Assistant - engineers: 
Charles T. D. Greetham and Edward 0. Hefford, to the Colling- 
wood, undated. Probationary assistant-engineers: Frederick W. 
Sydenham and Henry W, Ritching, to the Himalaya, to date 
January 6th, 
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RAILWAY MATTERS. 


Accorb1nNG to official statistics, the 9776 kiloms. = 6075 
miles of railway opened in Spain were stocked in 1890 with 1674 
locomotives, 1404 tenders, 4868 passenger carriages, and 32,921 
goods wagons. 


THE greater part of that portion of the Spanish coast 
line for the Puerto de Santa Maria to Sanluc4r, viz., to yg nt 
in the province of Cadiz, was opened last month, and it is hoped 
that the remaining 8 kiloms. will shortly be finished. The line, 
which is of normal gauge, has been made to a considerable extent 
with Portuguese capital, to the system of which country it forms a 
natural extension. 


Tue cartoon in this week’s Punch represents a female 
figure typifying trade and commerce chained down on a railway, 
and about to be crushed by an advancing locomotive, the allusion 
being to the consequences of the new railway rates. One does not 
always look for Seckenloa! accuracy on the part of comic and other 
artists, and Mr. Tenniel has accordingly shown the engine as 
running on the six-foot. 


APPLICATION was made on the 16th inst. tothe Attorney- 
General of the State of New York toinstitute proceedings against 
the directors of the Panama Railway Company and the Inter- 
oceanic Canal Company, and certain None on the record of 
the railway company who, it is alleged, really represent the canal 
company. The object of the action is the removal of the directors, 
the disfranchisement of the stock held by the canal company, the ap- 
pointment of a receiver of the railroad, and other measures of relief. 


AFTER a sufficient trial to assure the authorities of its 
efficiency, an electric street railway mail car has gone into regular 
service in St. Louis. Its route extends about five miles out into the 
suburbs, and three trips are made daily. Two postal clerks are 
employed on the car, which is fitted up with racks and cases similar 
to a railway post-office, and besides serving three postal sub- 
stations, the car delivers mail to and receives mail from carriers at 
seven or eight intermediate points, an American contemporary 
says. The service, which has been devised by Postmaster Harlow, 
of St. Louis, is said to materially expedite the mail service in the 
district traversed by the car. 


A proposaL is well advanced for providing Brussels 
with an underground electric railway similar to the South London 
line. The railway will have no fixed terminus, but will be arranged 
similar to the Inner Circle railway, having eleven stations at the 
most important points of the city. No locomotives will be 
employed, but each train will consist of only one first and second- 
class composite bogie carriage, to carry 40 passengers, with a com- 
partment in front in which the electric traction gear will be 
arranged, It is proposed to run eleven such cars in each direction, 
and to work the traffic by the automatic electric block system, as 
adopted on the Liverpool electric railway. The lifts at each 
station will be operated by electric power. Messrs. Alexander 
Penney and Company are the agents for the syndicate, and Mr. J. 
H. Greathead has been appointed engineer. 


A NUMEROUSLY attended meeting of Lancashire engineers 
and boilermakers was held in Manchester on Tuesday, under the 
presidency of Mr. C. J. Galloway, to take into consideration what 
steps should be adopted with regard to the revised railway rates, 
which, it was stated, represented an advance of from 25 to 45 per 
cent. in the rates for the carriage of boilers, and of from 20 to 50 
per cent. upon engines and machinery. After considerable 
discussion, a resolution was passed to the effect that the rates 
would act most injuriously upon the engineering and boiler-making 
trades of the district ; that they will place them in a still more 
disadvantageous position as compared with foreign competitors, 
whose inland rates for such traffic were already far below those 

revailing in Great Britain, and the meeting urged the Board of 
Trade to take the matter into immediate and most serious 
consideration. 


Ir persistent misrepresentation can familiarise a pro- 
ject, the Clapham Junction and Paddington Railway should be 
already well-known. Its main features have, however, been so 
systematically misrepresented, and such absolutely false statements 
made concerning it, that those who have paid attention to the 
correspondence and articles in some daily papers will have been 
grossly deceived. It seems curious that such damaging mis-state- 
ments relating to an important project involving the expenditure 
of time and money can be so persistently made with impunity. 
Reckless mis-statement, and intentional misrepresentation likely to 
injure another in pocket or in reputation, is in most affairs not 
permitted, and ignorance, which may be easily avoided, is no 
excuse. It would be easy for those who wish to write truthfully on 
this subject to obtain the facts from the deposited plans and those 
concerned. Those who cannot obtain this may be assured that 
Kensington Gardens will not be in any way disturbed. 


In a report on the accident which occurred on the 
6th November near the Weymouth station end of the Backwater 
Viaduct on the Weymouth and Portland Railway, which is leased 
by the Great Western and London and South-Western Railway 
companies, when as the South-Western Company’s passenger train 
from Portland for Weymouth was approaching the Weymouth 
station end of the Backwater Viaduct the left wheels of the engine 
and of five out of the six carriages composing the train—which was 
fitted throughout with a continuous brake—dropped inside the left 
rail at a spot about 63 yards from the Weymouth end of the 
viaduct, the engine stopping about 90 yards from the first mark of 
derailment. Major-General Hutchinson says:—‘‘This accident 
was caused by the fastenings of a low rail. I could see nothing in 
the condition of the engine or in the state of the permanent way 
—other than the unnecessary amount of superelevation—to account 
for the accident. The timbers of the viaduct, about the condition 
which there seems to be some uneasy feeling in Weymouth, appear 
to be in a fair state of preservation, and the necessary repairs to 
be duly attended to. As a means of guarding against a further 
similar accident, it would, I think, be wise to considerably reduce 
the amount of superelevation of the outer rail of the curve, and 
also to introduce steel or iron gauge ties to tie the flanges of the 
rails together.” 


Some interesting particulars have just been issued con- 
cerning the working of the Prussian State Railways during the 
financial year 1891-1892. It appears that the total length of the 
standard gauge lines was 15,543 mites, and in addition to these 
there were 121 miles of narrow gauge railway. The increase in 
the mileage over the previous year was 187 miles. The capital 
expended on the construction of all the lines has amounted to 
£323,403,858, or about £13,050 per mile. As might perhaps be 
expected, the prevalence of the cholera caused a considerable 
augmentation in the working expenses, special arrangements 
having had to be made to prevent the spread of the disease by 
Russian emigrants seeking to pass over the frontier by observa- 
tions on ngers generally, and by disinfection and other 
matters. e gross receipts amounted to £45,540,358, being an 
increase over the previous year of 3°4 per cent. On the other 
hand, the total expenses, which reached £29,681,798, showed an 
advance of 8°3 per cent. First-class passengers produced 4°3 per 
cent. of the total receipts; second-class, 25°4 per cent.; third-class, 
41-1 per cent.; and fourth-class ngers, 29°2 per cent. The 
first three classes showed a small diminution in receipts, whilst in 
the case of the fourth class traveller a slight increase took 
place. Among other items referred to in the report may be 
mentioned the employés of the Prussian State Railway Administra- 
tion, who numbered 100.916, or 7°3 per cent. more than in the 
preceding year; the total number of locomotives, 10,120; passenger 
Sooo 16,141; baggage wagons, 4406; and heavy goods wagons, 
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NOTES AND MEMORANDA. 


Tue highest death rates last week in large towns were :— 
Wolverhampton, 33-4 ; Salford, 32°6 ; Liverpool, 31°5; Manchester, 
32°4; and Preston, 31°2, The lowest was at Oldham, 19-5. 


In London 2715 births and 2508 deaths were registered 
last week ; the births being 152 below, and the deaths 263 above, 
the corrected average numbers. The annual death rate per 1000 
from all causes was 30°3. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
28°3 per 1000 of their aggregate population, which is estimated at 
10,322,429 persons in the middle of this year. 


Accorpine to M. Berthelot, the vapour tension of 
carbon is quite appreciable even below volatilisation, which involves 
the reduction of a polymer to the monomolecular state, thus in 
reality representing a chemical process. Higher temperatures 
than that of the are can be attained by purely chemical means, 
such as the explosive combustion of a mixture of oxygen and 
cyanogen. 


AT a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ The Employment of Springs in the Measure- 
ment of Explosive Pressures.” If errors due to the inertia of the 
moving parts of the indicator are to be avoided, the amplitude of 
the tracing point must not exceed 1 mm. in the case of pressures 
used in modern fire-arms, This necessitates careful reading with a 
microscope. 


From calorimetric measurements made with a portion 
of an are light carbon detached from the hottest part during the 
passage of the current, the temperature of the are, ¢.¢., that of the 
volatilisation of carbon, appears, according to M. J. Violle, as 
3500 deg., assuming the carbon to have its theoretical specific heat, 
0°52, at the higher temperatures. This temperature of volatilisa- 
tion is constant, whatever the power employed. 


A BROCHURE on the history of the band saw has been 
written by Mr. W. 8. Worssam, of Idol-lane, London, and published 
by Messrs. Emmett and Co., in which a good deal that is of interest 
in connection with this now very largely used machine tool first 
invented or patented by William Newbury in 1808 in this country. 
The brochure contains 43 octavo pages, and the history is very 
usefully supplemented by much useful information upon the 
modern band saw, its use, its maintenance, and on its per- 
formance. 


IN a paper in a recent number of the Comptes Rendus 
on “The Decrease of Temperature of the Air with the Elevation,” 
by M. Alfred Angot, the author describes experiments conducted 
on the Eiffel Tower, which indicate a decrease for each 100 m., 
between the soil and a height of 160 m., ranging from 0°6 deg. in 
December to 1:46 deg. in June. Between 160 m. and 302 m. the 
decrease per 100 m. ranges from 0°64 deg. in February to 0°96 deg. 
in October. At 300 m. the decrease per 100 m. is on the average 
OS deg. in winter, O*6deg. in autumn, 0°7 deg. in spring, and 
0°8 deg. in summer. 


In a paper on “ Magnetic Properties of Oxygen at 
Different Temperatures,” read at a recent meeting of the Paris 
Academy of Sciences by M. P. Curie, a series of measurements 
with oxygen compressed ‘to five and to eighteen atmospheres 
respectively, gave identical results at temperatures between 20 deg. 
and 450 deg. Within this range, the volume coefficient of specific 
magnetisation of oxygen varied inversely as the absolute tempera- 
ture. The volume coefficient of magnetisation of air at the ordinary 
— and at temperature ¢ is given by 10%; = 2760 xT, where 

is the absolute temperature. 


A NUMBER of experiments have been made by Mr. P. 
Simon with a view to deadening the noise made by gas engine 
exhaust. He has described the following in L’ Hlectiricien :—A pipe 
split by a saw for a distance of about two metres is attached to the 
end of the exhaust. Beginning at the lower end of the cut, 
dividing the pipe into two halves, the slotted opening is widened 
out towards the top until it has a width equal to the diameter of 
the pipe. The puff of the exhaust spreads out like a fan, and the 
discharge into the open air takes place gradually. The effect pro- 
duced Is said to be remarkable, but it depends somewhat on the 
flare of the tube. 


Tue Echo de l Armée reports that the Technical Com- 
mittee at the Ministry of War, in Paris, has received surprising 
reports upon trials made in Switzerland with the new Marga rifle. 
This arm weighs only 35 kg.—7°71 lb.—and has a calibre of 6°5 mm. 
—255in. The initial velocity, with a reduced atmospheric 
pressure, is 2460ft. per second, and the rifle is sighted with a flat 
trajectory up to 6000 metres. It isa magazine weapon with very 
simple mechanism, and all its parts work with great precision and 
care. The magazine, with six cartridges, is enclosed in a metallic 
band which even a raw recruit can manipulate. <A — im- 
provement is said to be in the cartridge, which has a double socket 
and enables an extraordinary impetus to be given to the ball with- 
out subjecting the rifle itself to undue shock. 


An apparatus for demonstrating the differenee of 
potential at the poles of a galvanic cell has been constructed by 
lessrs. Elster and Geitel, of Wolfenbiittel. It is a modification of 

Thomson’s water-dropping influence machine. Two insulated 
metallic vessels can be filled with water by pressing a rubber ball 
communicating with a three-necked jar. The jets enter the vessels 
through two metal rings. One of these rings is connected with 
the positive pole of the cell. The jet on passing through becomes 
negatively charged, and the charge is communicated to the vessel 
and through a wire to the second ring, which acts by induction on 
the other jet. Nature says a strong positive charge is soon accu- 
mulated on the outside of the second vessel, and can be exhibited 
by a gold leaf or aluminium foil electroscope. 


TuE following are the daily runs of the recent remark- 
able voyage of the R.M.S. Scot. It was her record trip, beating the 
revious best by twelve hours. Left Cape Town Wednesday, 
November 9th, 5.30 p.m. Thursday 10th, 329 knots ; Friday 11th, 
426 ; Saturday 12th, 426 ; Sunday 13th, 425; Monday 14th, 424 ; 
Tuesday 15th, 433; Wednesday 16th, 438; Thursday 17th, 425 ; 
Friday 18th, 419; Saturday 19th, 419; Sunday 20th, 416. 
Arrived at Madeira at 5.30 | miles. Average speed from 
Cape Town, 17°7 knots. Left Madeiraat midnight. Monday 21st, 
203; Tuesday 22nd, 407; Wednesday 23rd, 401. Amived at 
Plymouth at 11.35 p.m. Passage, 13 days 23 hours 19 minutes; 
speed =17°58 knots, 5890 miles. Best day’s run, 438=18°2 knots ; 
weather calm and smooth to Madeira. Very heavy north-west 
swell Monday and Tuesday, 21st and 22nd. Thick fog Tuesday 
night and Wednesday. 


At a recent meeting of the Berlin Physical Society, 
Professor Neesen gave an account of experiments made with a 
view to the photographic recording of the oscillation of projectiles. 
He employed hollow projectiles in whose interior was placed a 
sensitive plate, illuminated by sunlight through a small opening. 
During its rotary flight the ray of light described curves on the 
plate, from whose position, taken in conjunction with that of the 
sun, the oscillation of the axis and point of the projectile would be 
calculated. The results obtained showed that both the axis and 
point perform oscillatory movements during the flight which are 
very different from those usually believed to take place. In order 
to study these more accurately, Professor Neesen is. Nature says, 
busy with the construction of some arrangement which may 
admit of the introduction into the projectiles of sensitive plates 
which shall not participate in the rotary motion, 





MISCELLANEA 


We understand that Messrs. Asher and Co. will 
publish shortly an English translation of the “Recollections of 
the Life of the late Werner von Siemens,” the German original of 
which was published last December. 


Tue Whitburn Coal Company have purchased the old 
works of the Tyne Plate Glass Company on the riverside at South 
Shields, and will utilise the frontage as a place of shipment fora 
considerable part of their coals. They will be able to load and 
bunker the largest steamers. 


THE Royal Commission on Lighthouse Communication 
with the Shore has concluded its interim report, which will be laid 
before Parliament on the 31st inst. It will be proposed as an ex- 
periment that some of the more important lightships should be con- 
nected with the shore by electric cables. 


Messrs. Boorn, GARRETT AND Burarr, of Locust-street, 
announce that they have established a department in their 
laboratory for the mechanical testing and inspection of iron, steel, 
and all similar material and equipments subject to specifications 
and tests chemical or physical, and done at the workshop or manu- 
factory before shipment to its destination. ; 


Sir U. Kay-SuurtLewortu, Secretary to the Admiralty, 
who is on an official visit to Portsmouth Dockyard, has received 
deputations from the joiners, fitters, electricians, and painters, 
who presented memorials having reference chiefly to the grievances 
arising out of the revised wages scheme adopted last year. Sir 
Ughtred assured the workmen that their representations would 
receive every attention. 


An American agency sent a request to a Sheffield news- ° 
paper office the other day for afull listof local exhibitors at the forth- 
coming Chicago Exhibition. It was not difficult to answer that 
request. Nota single firm in the Sheffield trades could be found 
with any idea of sending goods to the World’s Show. The reason 
for the abstention is invariably the same: Why exhibit in a country 
which closes its markets against us / 


Tue London and India Docks Joint Committee have 
appointed Mr. H. F. Donaldson, M.I.C.E., as engineer, to succeed 
Mr. Robert Carr, M. Inst. C.E., who is about to retire through ill 
health after thirty-six years’ valuable service with the London and 
St. Katharine Docks Company, and the London and India Docks 
Joint Committee, but will retain office as consulting engineer for 
construction of the new entrance at Blackwall. 


A NEW edition of the ‘‘ Mechanical World Pocket Diary 
and Year Book” has been published for 1893. We have on a 
previous occasion favourably noticed some of the contents of this 
book, and many thousands of artisans and apprentices must con- 
sider themselves very fortunate indeed as compared with their 
fathers, in that they can obtain so much of the results of the 
labours of others, coupled with a diary, for 6d. 


Mr. H. J. Cornisu, senior assistant to the chief sur- 
veyor of Lloyd’s Register of Shipping, and Mr. S. Thearle of the 
Glasgow district, are proceeding this week, by direction of the 
Committee, to the United States, for the purpose of surveying the 
steam vessels built at the various ports on the great lakes, and 
reporting thereon. Owing to the extent of ground to be gone 
over they will probably be absent about two months. 


WE have received a copy of the “ Practical Engineer 
Pocket-book and Diary” for 1893, edited by W. H. Fowler, Assoc. M. 
Inst. C.E. It is an improved edition of those previously issued, 
and is one which is now a very useful one of its class. In several 
respects it is more up to date than the better known pocket-books, 
the rules and data are judiciously selected with a view to practical 
requirements, and altogether it is one which may be commended 
as likely to meet all pocket-book requirements, and it may be 
added that it contains some frequently useful facts not, as far as 
we know, collected in other pocket-books. 


Tue Lancashire Vinegar Company, Radcliffe, have 
recently had fixed for them by Messrs. Henry Roberts and Co., 
Mile End-road, London, one of three large vats for the storage of mait 
vinegar. In circumference it is 50ft. 3in., at the base the diameter 
is l6ft., and at the head 14ft. 5in.; the staves are 16ft. 34in. in 
length, and the iron hoops which encircle it measure 940ft. It is 
made of English oak, and the weight of timber is about five tons. 
The storage capacity is 20,000 gallons, which will weigh nearly ninety 
tons. A party was held in the vat, the accor:modation being 
sufficient for twenty-four persons. 


THERE is considerable activity in the shipbuilding 
department in Chatham Dockyard. Of the battleships on which 
the workmen are chiefly employed are the Blenheim, 12, 9000 tons, 
20,000-horse power, an entirely new vessel, which is intended to 
relieve the Seadiows, flagship in the East Indies; the first-class 
battleship Hood, 14, 14,150 tons, 13,000-horse power ; the armoured 
new first-class battleship Empress of India, 14, 14,150 tons, 13,000- 
horse power; the Agincourt, 17, 10,000 tons, 5000-horse power ; 
the Monarch, 7, 8320 tons, 7840-horse power, turret ship ; and the 
Ajax, 6, 8660 tons, 6440-horse power. The most forward of the 
vessels are the Hood, Blenheim, and Empress of India, which 
could at once be commissioned. 


In its issue of the 7th inst., the Engineering Record 
presents a comprehensive account of the manner in which the vast 
details of the creation of the Columbian Exposition buildings and 
grounds have been ordered. The engineers and architects found 
Jackson Park a morass, a place to be shunned. In two years’ 
time they have transformed the bleak site into a dream of 
picturesqueness which seems almost magical, so quickly has it been 
accomplished, and have erected there such a number of gigantic 
and stately, yet graceful and harmonious, structures as to far 
surpass the housing of any other of the world’s great Expositions. 
The manner in which drawings for each building were worked up, 
and the methods by which construction was hastened, are fully set 
forth. 


A set of electric pumping plant at Newton Colliery, 
Northumberland, has recently been completed by Messrs. Ernest 
Scott and Mountain, Newcastle-on-Tyne, which suits the special 
requirements of colliery pumping, especially where it is necessary 
to move the pump about. The plant consists of steam engine and 
generator, and horizontal pumps and motor. A vertical engine of 
10-horse power is fixed at bank and drives on to a Tyne compound 
wound dynamo, constructed to give an output of 30 ampéres at an 
electro-motive force of 200 volts when running at a speed of 1100 
revolutions per minute. The dynamo used is one of Messrs. Scott 
and Mountain’s 2-pole type. The current from the dynamo is 
taken to a switchboard fitted with a quick break double pole 
switch mounted on an enamelled slate base, and a voltmeter and 
amptremeter were also provided for measuring the current and 
pressure. The current from the switchboard is taken down the 
shaft by a pair of yin. vulcanised cables. The pumps are of the 
two throw type, the rams being 6in. diameter by 10in. stroke. The 

umps are mounted upon two channel iron girders which are firmly 
lted to distance pieces, the centre distance _— carrying the 
guides for the tail rods. The crank shaft and counter shaft are 
mounted at one end of the girders, and upon the crank shaft is 
keyed a spur wheel driven by a pinion on the crank shaft. The 
power from the motor is transmitted to the pumps by an endless 
cotton belt. The pumps were mounted on wheels, enabling them 
to be run along the tram rails in the pit. These pumps have 
been at work for some time, and we are informed are also giving 
the colliery officials every satisfaction, 











JAN. 20, 1893. 


ENGINEER. 


4 


TH 


4 











893 


1 


AL EXPOSITION; 


N 


see” purge 


INTERNATIO 


O 


CHICAG 


4 


x 
4 


THI 


) 


(For description 


" . 


a Oi, 
VP 
pa 





34 Ms Soe 


i} cithtniniiilinesie 
enaiena an rane 


ee SSG 





THE MINING BUILDING 

















“ FAS) 


Ww ev “78 





naj 


TRANSPORTATION BUILDING.—EAST FACADE 








‘ x LEI, 1892 ] 
PPLEME o THE E NGINEEI TANUARY 20, 
T INC N Un, A 
§ TO u 
it JEMEN 893 


eae 
——s 


J Cr eg 
TDRAULI 
AND PUMPS, HYD 
NES 
ENGI! 


wy ve wPt s E RING | 


» » 
: 


| 
Uy 


Ua 
i 








il {ii 
Ltt 
A 


: 


Ih 


Iie: ll 


sll 


\ 
Hill 


Sto 


AN 



































PQ 


NEERING 





—- ef ‘ 


i 


i, wil 


\ 


itil {HiMiLid)| 13 Po TTTTTTUITICG CCUETTITITTTTT 
o) 


il 


UU 


1 EH 
Ml Le 


il 
Hy 
wut 


S2TITEILATL 


{| 
| 


699656 68 0 8! 


IE eM nnninNNNTTTTT 



































Ly 





















































. — eee — 














JAN. 20, 1893, 


THE ENGINEER. 


55 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau AND CHEVILLET, Rue de la Banque. 
» BERLIN.—ASHER AnD Co., 5, Unter den Linden. 
VIENNA.—GEROLD anv Co., Booksellers. 
LEIPSIC.—A. TwretmMeyer, Bookseller. 
NEW YORK.—InrernationaL News Company, 83 and 85, 
Duane -strect. 








‘ PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Supplement the Index to 
the Seventy-fourth Volume. Also a Two-page Engraving of the 
Engines and Pumps at the Hydraulic Power Company's Station, 
Wapping. Every copy as assued by the Publisher includes a 
copy of the Supplement, and subscribers are requested to notify 
the fact should they not receive it, Price 1s. 
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ST. JAMES’S AND PALL MALL ELECTRIC 
LIGHTING COMPANY. 


Ir is not often that a judgment on a lengthy patent 
case commands such ‘unhesitating assent as does that 
which Mr. Justice Romer delivered last Saturday on the 
three-wire case, and it is seldom that a judgment dealing 
with an intricate scientific subject calls forth so much 
expression of admiration for its lucidity, convincing 
reasoning, and accurate grasp of the technical difficulties. 
We reprint this judgment in another page, and we 
printed part of the patent specification in THE ENGINEER, 
November 10th last, page 410, but we may say a few 
words here concerning it. 

It will have been seen that in his opening statement 
Mr. Justice Romer said that the decision on the validity 
of the patent rested on certain questions not of law but 
of electrical science more suitable for the consideration 
of an expert in that science than of a legal tribunal. He 
had, he stated, been assisted by skilled witnesses of high 
distinction, but they had differed in their opinions. In 
spite, therefore, of this assistance, which may have 
helped him to a conclusion, he had the further work 
imposed upon him of examining the grounds of the 
difference of expert opinion. This is probably the 
reason for his suggestion that such cases could 
be better tried before a scientific than a_ legal 
tribunal. There is much to be said in favour of an 
Inventions or Patent Court, but, on the other hand, no 
case could have been more searchingly and completely dealt 
with than was that of Hopkinson v. St. James’s Electric 
Light Company. The loss of time is, however, great, 
and the Court is often occupied hours in unravelling a 
tangle woven by the cross purposes of the litigants on 
matters which a specially qualified Court could rapidly 
determine. If all patent cases were dealt with in so 
masterly a manner as that to which we refer, there is 
little doubt that most of those acquainted with the work- 
ing of the Patent Law in these matters would unhesi- 
tatingly object to the necessity for any important change. 
There is, however, one way in which the hearing of 
scientific cases might be greatly facilitated, namely, by 
the aid of specially qualified assessors, under the system 
long adopted in the Admiralty Court, also as directed 
under the Patents Act of 1883, and as frequently resorted 
to in the Scottish Court of Session. It has been but 
seldom resorted to in our Chancery or other Courts dealing 
with patent cases, but it is to be used in the cyclone dust- 
collector case of Paine v. Thompson, now transferred to 
the Queen’s Bench Division, though Mr. Justice Romer 
made the order in accordance with an application in his 
court, on the part of the defendants, that an assessor 
should be appointed. There is no doubt that much incon- 
sistency and irrelevancy, and much waste of time, could be 
avoided by this means, and sometimes miscarriage of jus- 
tice. The case just determined was one in which there was 
at first very little, and at no time much, evidence offered as 
to anticipation. That which was offered regarding some 
Sauchiehall workshops was of the very weakest order, 
and on the few important points was discredited. The other 
pieces of evidence of this nature were also too flimsy to with- 
stand cross-examination, and the case chiefly turned on 
the validity of the patent as affected by merit, discovery, 
and sufficient novelty. The utility of the invention was 
not and could not be questioned, inasmuch as it is widely 
used. It is therefore a case in which it was sought to 
deprive an inventor of the legitimate fruits of his inven- 
tion by the simple process of refusing to recognise the 
rights which the Crown had granted. There was not an 
electrician who with knowledge of the subject could have 
failed to have admitted the novelty, and to agree with 
the generally-recognised importance of the three-wire 
system, when its invention was announced_.early in the 
history of this patent. The invention, as placed before the 
world, is exceedingly simple, but the study and reasoning 
which led to it must have been difficult and extensive. The 
simplest thing is almost invariably arrived at last in the 
development of inventions, and a method of getting over 
the difficulty which up to 1882 had puzzled all who were 
cognisant of series, multiple, compound multiple, and 
other variations of series and multiple connections, was 
known to be a very much desired thing ; but no one had 
even seen the lines upon which the problem was to be 
solved, and still less had they arrived at its solution. 
Various publications showed what was known at the 
time, and those who were then occupied with these 
matters know full well that when the three-wire system 
was first announced, it was received as a new system, 
but its simplicity and importance were not at first fully 
recognised. To say that the inventor “joined the inter- 
mediate wire to the wire connecting the two dynamos 
working in series, and the thing was done,” seems to 
imply a thing requiring the simplest effort of thought 
| skill, and it is difficult to place oneself in the same 
attitude of thought now that was the natural one before 
the date of the patent ; but if we could, we should see that 
at that time it was not a question of arrangements of wires 
or leads. No one had got so far as that. The thing wanted 
was regularity of brightness of lamps with irregularity of 
number of lamps in circuit, or fixed potential with varied 
numbers of lights in series. Whether this was to be 
arrived at by changes at the dynamo by means of com- 
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| binations of winding, or whether it could be got by means 





of combinations of parallel and series conductors, or by 
secondary batteries, or other apparatus, was not seen. 
Which of these directions should be chosen to work upon 
was not known ; and still less was it known that the right 
direction would, at the same time, make a great yveduc- 
tion in the conductor copper required. If the direction 
had been seen, the road would probably have been soon 
traversed ; and it must not be overlooked that the value 
of the Patent Law to this and other countries arises from 
the industries which result from the incentive to inventors 
to find out the required new direction, as well as to point 
the means of traversing it. 

It is easy now to put in a third wire. It seems quite 
an ordinary and natural thing to do; but then in 1881 it 
was not known that a third wire was the thing wanted, and 
far less was it seen that it would make commercially 
successful an otherwise commercial failure. As Mr. 
Justice Romer said, ‘‘ The fact is that electricians know- 
ing the compound-parallel system, and having the 
Alexandra Palace and Inchicore installations before 
them, were on the verge of making the plaintiff's dis- 
covery, and yet, though they were all eagerly searching 
for novelties and improvements, they never made it.’ 
The extreme simplicity of the invention has, in the minds 
of some people, hidden its merit, and it is necessary to 
insist again that the most meritorious, and often the most 
difficult practical solution of a problem, is the invention 
which ultimately proves to be very simple, even though 
the successful solution may appear to be but a few steps 
removed from previously unsuccessful attempts. 


ment of invention and manufacturing industries in this 
country, it is exceedingly satisfactory to be able to 
observe the increasing frequency with which the validity 
of successful patents is upheld. There was a time when 
any small flaw in the specification was enough to destroy 
the inventor’s property, or his monopoly as it was looked 
upon, although in most cases the cause of litigation was 
the practical and commercial success of the patented in- 
vention. These things are now looked upon in a much 
more reasonable spirit, and just as the commercial success 
of an invention affords a measure of its importance and 
often of novelty, so also may the want of success of pre- 
vious similar inventions often afford a measure of the 
importance of the apparently slight differences between 
them. In this connection we may quote again from Mr. 
Justice Romer, who said, “I think it is not a fair objec- 
tion to the novelty of a process, which is intended to be 
and which is of great use when applied to a system com- 
prising many things, to say that the case of one has not 
been expressly excluded by the inventor, and that as the 
application of the process to the case of the one, so far 
as it could be applied to the one, was known, therefore 
the process has been anticipated, though the utility of 
the invention practically disappears when the case of the 
one is considered. If such an objection were allowed 
there could never be a valid patent for many important 
discoveries, as, for instance, for many discoveries in con- 
nection with multiple telegraphy.”’ 

A good deal of perverse ingenuity was brought to bear 
in this case, but, curiously enough, some of the strong 
arguments in favour of the plaintiff's invention were 
afforded by evidence given on the part of the defendants. 
There was no chance in this case of settling it on the 
broad basis of the question, ‘‘Had substantially that 
which the plaintiff describes and shows in his specifica- 
tion been practically and successfully done before the 
date of his specification ?”’ and on the further question, 
“Ts that which defendant uses substantially that 
described and shown by the plaintiff?” The opportu- 
nities for evidence on side issues were used to the 
utmost, and a comparatively simple case became con- 
fused, and helped to show the necessity for some 
such practice as that to which Mr. Justice Kekewich 
referred on Tuesday at the end of the arguments and 
evidence in the telephone and electric tramway case, 
which is also referred to on another page. 

The decision is one of financial importance to several 
electric lighting companies, but the importance in this 
respect only follows the importance from an electrical 
point of view of the invention they are employing. 


POPULAR EDUCATION. 

Lorp Justick Bowen was present on Saturday even- 
ing at the Working Men’s College, when certificates and 
other distinctions were distributed, and, taking for his 
subject popular education, he delivered an address of con- 
siderable interest and importance. Now it may be said 
by some of our readers that however appropriate a dis- 
cussion on technical education questions may be to the 
pages of THrE ENGINEER, one on popular education 
is not. If the possible objector can bring himself to 
recognise how all-pervading is the influence of the 
engineer, he will object no longer; because it is certain 
that the education of the masses as well as of classes 
must affect the operations in which the influence of the 
engineer is most fully experienced. So much in the way 
of explanation premised, we may proceed to consider 
what it is Lord Justice Bowen had to say. From 
first to last his address is a salutary warning. He told 
his hearers that too much had been expected from educa- 
tion, and that it had been invested with attributes that 
it did not possess. Quoting Professor Mahaffy, he said ; 
““The multiplication of ‘ubiquitous’ examinations, the 
growth of mushroom examining bodies, the spread of 
inexpensive literary titles and degrees, and the creation 
everywhere of what Professor Mahaffy severely styles 
‘shcddy graduates,’ seem to him to be an unlovely 
spectacle, not compensated by any clear benefit to the 
State. According to the professor, the progress of the 
race has not been commensurate with the outlay of 
treasure and of toil expended in public instruction and 
competition. We are less sagacious than the ancients, 
he admonishes us, if we persist against all experience in 
believing in the perfectibility, through education, of the 
masses.” And further on Lord Justice Bowen pointed 
out that education was not a new thing on this 








Considering the great importance of the encourage- 
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earth. ‘ Throughout the Roman Empire and its distant a purpose; who care nothing for history°or mathematics, 
provinces, the level of general mental instruction was for example, save as things a knowledge of which is 
probably at least equal to that reached by most parts of | useful, because it represents so many marks in an 


modern Europe; yet ancient Rome is gone, and scarcely 
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examination, but of those who value education simply for 


a vague tradition is left to us of her education and her | itself; and this arises, we believe, from the fact that 


schools. Education is not and never can be a universal 
panacea. It will not dispense with the functions of 
morals and of religion. It does not cure hydrophobia. 
As regards the commonwealth, it does not efface at once 
all social barriers and start the poor on a level with the 
rich. With respect to individuals, it will not obliterate 
all inequalities of nature, since youmay rub and polish 
a pewter till it shines, without its becoming silver in the 
end.” Yet the view taken by the speaker is that 
the main object of popular education is to raise the level 
of man, and he warned his hearers that to use education 
for purely utilitarian purposes, to devote it ‘to teach 
the rising generation how to snatch greedily at mental 
improvement with the sole purpose of disposing after- 
wards at a profit of what they learn is to narrow and 
injure education. Possibly the charge that this is one of 
the tendencies of modern reform may not be altogether 
unfounded. It would be a public mischief to label learn- 
ing under the brand of a selfish use, to accustom the 
student to regard it as a mere ladder of advancement 
and advertisement, as a means of pushing in front of 
others into an inner circle where the good things of this 
world are being given away.” 

That the words we have quoted contain the germ of a 
noble truth is perhaps beyond question; but is there 
any satisfactory evidence that education—by the term 
Wwe mean instruction in schools—can have any real 
influence for good on the multitudes who daily receive it? 
It is unnecessary, but it is expedient that we should say 
here that we are fully aware of the fact that individuals 
do derive lasting benefit from instruction. But of indi- 
viduals we do not now speak, but of the whole body 
politic. Can it be clearly shown that the system of instruc- 
tion now popular is, we will not say the best that can be 
adopted, but not the very worst ? The test to be applied 
is quite simple. Let us look around us and consider the 
course of events, and hearken to what men say, and see 
for ourselves what they do, and compare their doings 
and their sayings with the actions and utterances of 
twenty or thirty years ago, and then proceed to define 
wherein the improvement, if any, lies, and to what it is 
really due. The results of such an examination cannot 
fail to disappoint. Even the keenest advocates of educa- 
tion begin now to admit that they expected too much. 
“The hope,” says Lord Justice Bowen, “ entertained by the 
advocates of popular education is not that it will accom- 
plish everything, but that it willdo something.” Thisisa 
modest aspiration with which no one can quarrel. But 
why, we ask, is it that so much has been expected to 
result from popular education? Has not the expectation 
been founded on a delusion, and has not this delusion 
done great harm, because it has turned education into the 
wrong direction? It has been taken for granted that the 
teaching of all the “ ologies,” history, classics, languages, 
drawing, painting, music, must “improve” a man 
mentally. What is the word “improve” intended to 
mean? How, for example, can this kind of thing be 
brought to bear on both employers and employed in a 
way to ameliorate their business relations? Has, for 
example, the influence of the Board School tended to 
put an end to disastrous strikes? It is probably 
beyond all question that the Durham miners who 
flooded pits, and would not even allow water to be 
pumped for their own use, were far better instructed 
than their fathers or grandfathers had been. Did the 
influence of Board school training prevent them from 
attacking men and wrecking houses, until at length the 
military had to be called out? In the United States 
instruction has been for years imparted with a freedom 
which has been unparalleled in this country. What did 
it do to check the disastrous and scandalous riots at 
Homestead? How far has it operated to purify the 
language used in the workshops of the nation, or in the 
streets of our great towns? Has it diminished drinking 
or gambling, or the general waste of money by those to 
whom even small sums are valuable? The truth is that 
the reading of school books does not necessarily produce 
any change of importance in the deeper-seated motives 
and springs of action, and that when learning does pro- 
duce these changes, it is only because it is very wide 
and very deep, instead of being very narrow and very 
shallow. But there is not time available in the life 
led by the workers of the world for the acquisition of 
more than a smattering of all the things taught, and the 
little learned often does more harm than good. Take 
for example, so trite a subject as the French Revolution. 
It is possible, nay, it is easy, fora young man to sit down 
and read much that has been written concerning the 
period, and arise with a firm conviction that it is his duty 
thenceforth to make war on every existing British 
Institution. If time, on the other hand, were available, 
so that he could really master all the facts, he would 
arrive at entirely different conclusions. In the same 
way a smattering of political economy has done ere now 
infinite harm. We are at one with Lord Justice Bowen 
in his estimate of what education can do, but we also 
hold that it is physically impossible for any but a com- 
paratively small number to become educated, in that 
highest and fullest sense of the word, to which alone his 
panegyric applies. Mischief instead of good is done by 
the half-and-half kind of teaching which has become 
“popular.” It is impossible to find under any circum- 
stance or condition of life persons so narrow-minded as 
those who have imbibed a little knowledge. The fact 
is patent to everyone who has ever had to do with 
men, nor is the truth only applicable to working 
men. It is true of all classes in life, and so 
far from instruction—which is quite a different thing 
from -education—tending to open and_ enlarge the 
mind, there is every reason to believe that it more 
frequently has the opposite effect. We are not speak- 
ing now of those who acquire information simply for 





present-day popular education is wholly lacking in 
thoroughness. Too much is attempted. The mastering 
of a single subject would be of infinitely more value, 
would do infinitely more to improve the mental capacity, 
than the picking up of a little here and a little there in 
the field of knowledge. 

In reading Lord Justice Bowen’s address, we feel 
ourselves lifted into another sphere, a sphere where all 
is sweetness and light. But Lord Justice Bowen is not 
an employer of labour, nor is he a member of a trade 
union, and so he cannot feel how unpractical and 
savouring of dreamland much that he has said will sound 
to those who have to deal with men as they are. Popular 
education has done absolutely nothing to soften the 
collisions which take place in the modern struggle for 
existence, and yet it would be rash to say that the past 
has left no lesson to show us the way to better things. 
One day, perhaps, good and well-meaning people will 
begin to see that it is not instruction that has been to 
blame, but their own want of comprehension. They 
have neither understood how to teach the people, nor 
what to teach them. 
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MANCHESTER AND SHEFFIELD RAILWAY EXTENSIONS. 


Ose of the earliest of the official reports of the railway 
companies to be issued for the last half-year is that of the 
Manchester, Sheffield, and Lincolnshire Railway. It is not 
a favourable report, in one sense, for it points to a decrease of 
the dividend; but it is satisfactory as showing increased 
earnings, the decrease in the dividend being due to the 
enlargement of the preference charges. The mileage owned 
by the company is now slightly over 326 miles, and that 
partly owned amounts to 179 miles, so that, with the foreign 
lines worked over, in all 690 miles are worked by the com- 
pany’s engines ; and the desire for extension on the part of 
the company continues, for the Bill for the session of Parlia- 
ment now at hand includes extensions in Derbyshire and 
Nottingham, and it is expected that the extension to London 
will speedily become law, after the suspension through the 
parliamentary change. Very naturally, the mileage run by 
the company is increasing ; in the past half-year it was about 
274,000 miles above that of the corresponding half of the 
previous year; and that enlargement of the mileage is natu- 
rally reflected in the expenses of working. The cost of loco- 
motive power shows an increase of £11,415, which is mainly 
due to larger sums paid for wages in the working of locomo- 
tives, whilst the traffic expenses are up £13,186, and the 
maintenance of way cost £8025 more. In the latter case it 
is the enlarged sums paid for the repairs of roads, works, 
stations, and buildings to which the advance is chiefly 
attributable ; and thus the increase in the cost of working is 
more rapid in proportion than the increase in the revenue. 
Concurrently, there is the increase of the preference charges 
which we have already referred to, and the result is that the 
sum available for dividend on the ordinary shares is only 
£85,010, whereas a year ago it was £111,962, and the 
dividend falls proportionately. In the past half-year, 
the expenditure on capital account reached to £743,397. 
Nearly one-half of this sum was spent on the lines 
in course of construction —the chief being that from 
Beighton to Chesterfield and Nottingham—and on the lines 
open for traffic. In addition £149,549 was the cost of the 
working stock. No fewer than 32 additional locomotives 
were added, at a cost of £81,854; whilst 519 goods wagons 
and 22 timber wagons were also added, at a cost of £50,821. 
There were several heavy amounts subscribed to other 
railways, and the total capital expenditure for the half-year 
nearly reached to three-quarters of a million. In the current 
half-year a diminished expenditure is expected, the official 
estimate placing it at £508,000. The reduction, if it be 
attained, is expected to accrue in several of the items, for 
though that of expenditure on works and lines open for 
traffic is expected to be enlarged, the change is due to the 
fact that the Beighton to Chesterfield and Nottingham line is 
now included amongst those that are open to traffic. Of 
course no estimate is made of the great extension to London 
in the figures we have named ; but should it pass the needful 
stages in parliamentary law as early as is expected, it may be 
fairly anticipated that in the course of a few months we may 
see some steps taken towards its accomplishment. Thus the 
old Manchester and Sheffield line now begins to attain some- 
thing of the dimensions of and something of the nature of 
one of the trunk lines. Its course to the metropolis is being 
surely made, and the stoppage for a session of the line from 
Nottingham to the Metropolitan Railway will give it an 
additional breathing time, and allow it to enlarge the coal 
traffic that it is catering for in the coalfields of the Midlands, 
so that its future ought to be promising. 


THERMAL STORAGE, 


In the course of the first of his series of Howard Lectures 
at the Society of Arts last Friday night, Professor Unwin 
made the first public mention of a very important invention 
known for some time to a few, and likely to have a 
bearing on the economic generation of electricity, whether 
in large or in small installations. It is the invention of 
Mr. Druitt Halpin, and consists in the storage of the 
continuous thermal work of one or a small number of 
boilers to do the work of several or a large number of boilers 
for short periods. That is to say, that he meets the diffi- 
culties which bring about a low load factor, and with an 
ordinary load diagram he is able to meet the varied demand 
on the part of engines and generators, with a uniform or 
straight line load diagram as concerns the boilers. His 
system is one which is equally applicable for continuous 


and for alternating current stations, and in many 
cases it will make secondary batteries unnecessary, 
except in very small numbers. We shall not now 


enter into a full description of Mr. Halpin’s system, but 
we may briefly describe it as follows:—At the present time it 
is necessary in electric generating stations to provide suffi- 
cient boiler power to meet the maximum demand, or the 
highest part of the load diagram. This only, even if we make 
its mean, represents about one-sixth to one-fourth of the 
twenty-four hours; yet boilers must be provided, and fires 
either lighted up or banked up to meet this short period, the 
boilers themselves being sufficient to meet the maximum 





demand continuously. This not only enormously increases 
the fuel consumption, but it makes capital expenditure high, 
and the unit cost of current very much higher than if pro- 
duced with boilers always working at full load. To avoid 
these difficulties and losses, Mr. Halpin, under this thermal 
storage system, employs boiler power of from about one- 
sixth to one-fourth the maximum load. These boilers he 
works continuously at their best and most economical rate of 
evaporation. During those of the twenty-four hours when 
the generating station demand is small, the thermal work of 
these boilers is stored by passing the water which they heat 
into a sufficient number of plain storage tanks, protected 
from loss by radiation or conduction. The boilers which he 
employs will work at a pressure of, say, 2501b. on the square 
inch, and will be what we may call flooded boilers; that is to 
say, there will be no steam space within them. The storage 
tanks will, of course, also be worked at this pressure, but 
by very well-known arrangements steam will be taken 
from them when the engines are working at a pressure of, 
say, 130lb. During the time of maximum load the water 
level in these tanks will fall by conversion of heated water 
into steam, and the level will again be made up during the 
fall to minimum demand. The storage tanks will be the 
equivalent of the gasholders in a gas supply system, and in 
number will be sufficient to give a capacity of about 14 lb. of 
water per pound of steam required during the period of demand 
which is above the mean load. The estimated cost of this 
arrangement is less than that for a sufficient number of 
boilers, and a saving on the present cost of steam production 
in some of the well-known generating stations will, it is said, 
probably be from 40 to 50 per cent., so great is the loss of fuel 
during the time when boilers are under fire with closed stop 
valves. Mr. Halpin’s system has never been employed in elec- 
tric work, but the enormous cost of fuel per electric unit 
under existing circumstances, as compared with the easily 
practically possible 2? 1b. of coal per unit, shows how much 
it is wanted, and how completely it has escaped all previous 
inventors. Yet the principle upon which it is based is old, 
and has received various applications. It is another of that 
important class of inventions which employs old means in 
new combinations and applications to the public benefit. 


BRISTOL CHANNEL AND WORCESTER NAVIGATION. 


THE Severn navigation improvements have now so far pro- 
ceeded that it is possible to announce that by the beginning 
of May it is anticipated that this spirited piece of engineering 
work will be ready for opening. The scheme has been remark- 
able in more respects than cone, and deserves the careful 
attention of engineers having like projects in hand. Without 
the intervention of the company promoter, the financial 
agent, or the broker, of whose presence we have heard so 
much lately in connection with company undertakings, this 
project has now been almost carried through. The cost, so 
far as dredging has been concerned, has been only the small 
sum of £13,000 out of £30,000 subscribed for the first portion 
of the undertaking. This aggregate was guaranteed by the 
corporations of Cardiff and Worcester by Lord Bute, as the 
owner of Cardiff Docks, a number of riverian proprietors, and 
a Cardiff committee. For the £13,000, the cargo-carrying 
capacity of vessels able to use a navigation twenty-eight 
miles in length, is being increased from 100 to 400 tons. In 
short, the scheme opens up the river Severn right from 
the Bristol Channel to the port of Worcester, for traffic 
by merchant carrying vessels of the large size just men- 
tioned. The work was commenced in July, 1891. The 
most noteworthy part of the engineering accomplished is the 
reach of the Severn between Gloucester and Worcester. 
Here were two solid rock barriers, each about half-a-mile in 
length, with an average depth of water over them of 3ft. and 
4ft., shelving down to 6ft. By the operations of the late Mr. 
H. J. Marten, engineer to the Commissioners, and 0 his son, 
Mr. E. D. Marten, who succeeds him, a channel of 10ft. 
depth by 40ft. width at the bottom has now been cut through 
these obstacles. Remarkable to state, this engineering has 
not been accomplished by blasting, but by means of strong 
steel claws affixed to the bucket chains of the dredger. These 
have effectually ploughed into the marl, and broken it up 
into pieces of convenient size to be scooped up by the dredger 
buckets. Great credit attaches to all concerned in the carry- 
ing out of the scheme, and it should prove an immense 
assistance to Welsh and Mid-England traders. 


STANDARD SECTIONS OF STRUCTURAL BARS, 


Tue Austrian Engineers and Architects Society have lately 
issued the report of a committee appointed to revise the list 
of standard sections of rolled bars prepared by a former com- 
mittee in 1882. In its new and greatly enlarged form, the report 
includes nine pages of text, describing the principles followed 
in the choice of the sections, seventeen tables of numerical 
data required in structural calculations, and thirty-three plates 
of full-sized sections of rolled iron for building and engineer- 
ing purposes in all their branches. These include all Z, U, Z, 
and 4 sections, together with equal and unequal armed 
angles in general use by engineers, ship, and railway car- 
riage builders; and in addition, the data for more special sec- 
tions for the same trades, and for builder’s ironwork, are 
given in considerable number. The figures are handsomely 
printed in blue, with the dimensions, area of cross-section, and 
weight given for each one. These being expressed in metrical 
quantities, of course render the book principally useful for 
countries working by that system, but in these days of inter- 
national competition, it is also likely to be of value to the 
followers of the “‘¢wo-foot rule” for the requirements of their 
foreign business. We have, therefore, much pleasure, in 
accordance with the request of the society, in calling the 
attention of our readers to the result of the disinterested 
labour of the committee, with the intimation that copies of 
the report, at the cost of 5s. each, may be obtained on appli- 
cation to the secretary, Oesterreichische Ingenieur and 
Architekten-Verein, I. Eschenbacher Gasse 9, Vienna. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. —- 
The ordinary monthly meeting of this Association was held on 
Saturday, January 7th, at the Grand Hotel, Colmore-row, Bir- 
mingham. The president, Mr. A. Driver, occupied the chair. The 
ordinary business having been transacted, the balance-sheet was 
presented by the auditors and duly passed, after which the 
president delivered the inaugural address, which was very atten- 
tively listened to, at the eciaien of which it was resolved, upon 
the motion of Mr. C. O’Brien, seconded by Mr. G. Roberts, that a 
hearty vote of thanks be awarded to Mr, fiver for his interesting 
address, which having been duly acknowledged by the president, 
the meeting closed, 
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Annuaire du Bureau des Longitudes pour ’ An 1893. 18mo. 
868 pp. Paris: Gauthier, Villars, and Son. 

Tuts well-known Annual appears in its old familiar 
form, between the bright rosy covers, which bleach to a 
tawny yellow by the time that the next volume is due, 
with its budget of contents in the same general order as 
heretofore. Some important alterations have, however, 
been made—both in the astronomical part and in the 
general physical and geographical sections. In the former 
the table of the elements of the minor planets is increas- 
ing at a very rapid rate, there being now 322 recorded, in 
addition to twelve others distinguished by Roman 
numerals, discovered during the past year. The greater 
number of the latter are the results of a method of 
photographie investigation due to Mr. Max Wolf, of 
Heidelberg, who has succeeded in discovering four of 
these minute planetary bodies in two days by its use. A 
principal difficulty now seems to be the possession of 
appropriate names for them, judging by those of Brucia 
and Heidelberg—given to the last-named members of the 
group. 

In the statistical part, Mr. Guieyesse, President of the 
French Society of Archives, contributes an important 
series of tables of the expectation of life as deduced from 
the experience of the principal life assurance companies 
in France, England, Germany, and the United States, 
together with the older ones of Deparceaux and Davillard, 
which, although superseded by more modern ones, are of 
considerable historical interest. 

The literary supplement of scientific notices contains 
a very important contribution by M. Cornu on the corre- 
lation of the phenomena of static and dynamic electricity 
and the definition of electric units. This is an admirably 
clear exposition of the meaning of the units of electrical 
measurement and of the experiments by which they have 
been established by successive observers from Coulomb 
in 1785 to Kohlrausch, Helmholtz, Maxwell, and Lord 
Kelvin in our own time, the analogy between electrical 
and hydro-dynamie reasoning being exhibited in parallel 
columns for each different phenomenon in order. In a 
future volume the author promises to consider the rela- 
tion between magnetism and light. 

Mr. Janssen reports on the progress of his scheme for 
the erection of an observatory on the summit of Mont 
Blane, which, we are glad to hear, is in a fair way to- 
wards completion. It is to be a double-frame building in 
the form of a truncated pyramid upon a rectangular 
base, measuring 33ft. by 16ft., placed upon the cap of 
hardened snow covering the summit of the mountain. 
Such a foundation has been determined by experi- 
ments made last winter at the Meudon Observatory to be 
capable of bearing a load of about six cwt. to the square 
foot without crushing. About three-quarters of the 
materials for the structure have been carried to the 
Grands Mulets, and about one-fourth to the Rocher-Rouge, 
a point within a thousand feet of the summit. The same 
author also contributes an address given to the Congress of 
French learned societies on the present condition of 
aéronautics. 

Since last year the Bureau des Longitudes has suffered 
a heavy loss by the death of Admiral Mouchez, director 
of the Observatory of Paris, whose articles on stellar 
photography have been prominent in the Annuaire 
for several years past. The services of this distinguished 
officer as hydrographer, astronomer, and more particularly 
as the originator of the international photographic map 
of the heavens, are commemorated in the addresses 
delivered at his funeral on the 28th of June, 1892, by his 
colleagues, MM. Faye, Dela Grye, and Lewy, which are 
given in full. 

The final supplement is a notice by Mr. Janssen of the 
work of the late General Perrier, who, among other 
geodetic work, conducted the operations for the extension 
of the European meridional are into Africa by triangula- 
tion between Spain and Algeria. 


Der Portland Cement und seine Anwendungen in Bauwesen 
(Portland Cement and its use in Building Construction). 
E. Toeche, Berlin. 1892. 


Tuts book, which is an official publication of the Associa- 
tion of German Portland Cement Makers, and therefore 
bears no individual author’s name, has been expected 
with some eagerness for a considerable time, and now 
that it has come, we must confess that it is a disappoint- 
ing production. The chief reason for thus condemning it 
is that not only does it contain nothing but what is 
perfectly well-known, but it omits facts equally important 
and ascertained, as completely as if its compiler or com- 
pilers were utterly ignorant of their existence. The best 
way to realise its shortcomings is to read it while banish- 
ing from one’s mind, as far as is possible, all one’s previous 
knowledge of the subject, and then to compare the ideas 
that its reading imparts with that knowledge. By this 
method the finadequacy of the information it is able to 
convey to a reader relying on it for the latest and best 
pronouncements on a subject of which the literature is 
exceptionally scanty, can be estimated with fair accuracy, 
and the justice of our criticism confirmed. To descend to 
particulars. The title is too wide for the contents, as 
nothing is said concerning the manufacture of Portland 
cement, a circumstance that the cynic may, if he choose, 
attribute to the fact that the book appears under the 
auspices of an association of manufacturers. Under the 
head of ‘‘ Properties of Portland Cement,” the section 
devoted to the elucidation of its composition expressly 
excludes the question of its proximate constituents from 
discussion. It is with reluctance that we are compelled 
to suppose that international jealousy is responsible for 
this omission. The best, indeed the only, work upon the 
composition of Portland cement that has been done of late 
years, has been performed by a Frenchman. It is deplor- 
able that a cause so petty should hinder the spread of 
technical knowledge of much interest and importance. 
Methods of testing are well treated as far as they go, but the 





chapter dealing therewith might have been written years 
ago for all account it gives of the latest developments in the 
art and craft of evaluing cement. The major part of the 
book treats of the nature and use of concrete, and includes 
a section on the pseudo-concrete used in the Monier 
system of building construction, and shows evidence of 
careful collection and correlation of facts. Examples of 
actual structures and methods of construction are of 
course mainly drawn from the practice of English engi- 
neers, the ‘‘ Minutes of the Proceedings” of the Institu- 
tion of Civil Engineers being laid heavily under contribu- 
tion. It is doubtless on account of the confidence of those 
responsible for the book in the linguistic capabilities of 
their fellow-countrymen that such descriptive words and 
names as form part of the illustrations that have been 
taken from foreign sources are left in their native tongue, 
but the effect is decidedly quaint. 


Our Country Birds and how to Know Them. A guide to all 
the birds of Great Britain. By W.J. Gorpon. London: 
Day and Son, and Simpkin, Marshall, Hamilton, Kent and 
Company, Limited. 1892. 

This is a small book with a great deal in it. Its object is 

to enable anyone with average intelligence to recognise 

and distinguish the birds on the British list, including 
therein chance visitors, even such as Bulwer’s Petrel, 
the flamingo, the golden oriole, the sand grouse, and 
others as rare. Every bird is illustrated in colour by 
Messrs. G. Willis and R. E. Holding, but though these 
plates are as good as can well be expected having regard 
to their small size and slight shortcomings in colour, due 
to the grouping of several subjects on one page, and the 
exigencies of the lithographic process, the reader has not 
to depend upon them for the identification of his subject. 
It is not to be expected that the pictorial representations 
in a book of such moderate price should be so complete 
as those, for example, in Lord Lilford’s great work, but 
they are remarkable in many ways, and generally very 
good. The method laid down for identifying a given 
bird is strictly scientific. It follows a process of elimina- 
tion, beginning with the feet, and then further sorting out 
by reference to the beak, wings, feathers and other 
characteristics, and by following carefully the directions 
given, itis as easy to identify a bird as it is to recognise 

a plant by the similar process laid down in well-known 

botanical works. There is also a chapter on ‘“ Eggs.” 

This is always a difficult subject, and so far as we know, 

there is no absolutely sure method of identification of 

some eggs short of an inspection of the bird which laid 
them. The process laid down in the book is chiefly one 
of measurement and type. Eggs are divided into six 
types of varying shapes. The type, two measurements, 
and the colour, with markings, constitute the reference. 
But even here there may be error. For example: the 
eggs of the starling and song thrush are given as of the 
same type. The measurements differ very slightly—-05 
of an inch; but eggs, even from the same bird, occasion- 
ally differ in size, and we have seen eggs indubitably 
those of the thrush, which were without markings, and 
identical in colour with those of a starling. Again, the 
eggs of three of the woodpeckers are given as identical 

in size, type, and colour. None the less the book is a 

very useful book, and one which should be in the hands 

of every engineer with a taste for ornithology, whose 
occupation takes him much into the country. 
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THE CHICAGO EXHIBITION. 





Tue facades of the Mining and Transportation Buildings 
on page 54 are from photographs furnished by Mr. C. D. 
Arnold, the official photographer. The ornamentation of 
the former may be taken as a fair type of that adopted 
on most of the other buildings, handsome, but wanting in 
originality. The Transportation, as our readers will have 
seen, both by the general view of the building on page 7, 
and the east front which we give to-day, is more oriental 
in design than the others; its most striking feature is 
the main entrance, or ‘ Golden of 
receding semi-circular arches. 

Panels on either side of this entrance show in bas- 
relief various methods of travelling by land and sea in 
ancient and modern times. These panels are hardly in 
keeping with the rest of the building, and are realistic 
rather than artistic. On the left may be seen an old 
savage, carried in a roughly-made litter of boughs; and 
then, as civilisation proceeds, come camels and other 
beasts of burden, ox-carts and chariots. The panels on 
the spectator’s right illustrate modern travel. Naval 
transport is represented by some sailorsat a steam winch, 
and an elderly traveller with a billycock hat, a bundle of 
rugs, and a very prosaic walking-stick. For land travel- 
ling we have a group in a Pullman car studying a railway 
guide; whilst a mulatto waiter is bringing in a coffee 
service, poised on the tips of his fingers. 

Not only railway wagons and locomotives will be 
exhibited in this building, but every appliance in any way 
connected with the transport of passengers or merchan- 


Door,” a_ series 


dise. Eight lifts by different makers will take visitors 
to the cupola. This is in the centre of the building, 166ft. 
high. The staging for the lifts is nearly completed, 


and there is no doubt that each of these lifts will 
be at least equal to any now at work in any part of 
the world. 

The trestle work of an electrical elevated railway, con- 
necting all the buildings and going round the grounds, is 
just finished. The movable side-walk, 2000ft. long, 
which was shown last summer, has been taken down, and 
is to be re-erected on the southern landing pier. This 
pier is 2500ft. long, and passengers will be landed at the 
extreme end, so that the side-walk should prove a 
great convenience as well as a curiosity. 

All sewage will be conducted by underground pipes to 
the cleansing works at the south end of the grounds; 
here it will be precipitated, and the etiluent water, after 
purification, will pass into the lake. The precipitating 
tanks are now ready, so that the sewage works can be 
started as soon as the authorities consider it advisable. 
Rain water is taken direct to the lake by another system 
of pipes. 

On October 16th, 1891, we illustrated the United States 
Naval Exhibit, the construction of which had at that 
time not been commenced. It has very appropriately 
taken the form of a full-sized battleship, and is now prac- 
tically finished. It is built of brick and cement, and is 
carried on wooden piles, but it has so exactly the appear- 
ance of being afloat, that even naval officers have been 
deceived, and when on the military tower, have thought 
that they felt the motion of the vessel. It is named the 
Illinois, out of compliment to the State in which the 
Exhibition is held, and will be regularly commissioned as 
a man-of-war by the Naval Department at Washington. 
Its crew will consist of 10 officers, 100 sailors, and 50 
marines. Their duty will be to guard and explain the 
exhibits, and to work the turrets, guns, torpedoes, electric 
search lights, &c. The crew for a vessel of this size, 
when in active service, would number about 460. 

Above the water-line the Illinois is an exact copy of 
the 10,000-ton battleships the Indiana, Massachusetts, 
and Oregon, the latter of which is now being built by the 
Union lronworks, of San Francisco. It was designed 
and the construction supervised by Mr. F. W. Grogan, 
naval architect, who also designed the original ships, of 
which this is a model. The battery will consist of four 
13in. breech-loading rifled cannon, eight Sin. ditto, four 
6in. ditto, twenty 6- pounder rapid-firing guns, six 
1-pounder ditto, two Gatlings, and six torpedo guns. 
The 13in. and 8in. guns are models, but all the rest are 
genuine. They are supplied by the Ordnance Factory, 
Washington Navy-yard, and will probably be transferred 
to the Oregon at the conclusion of the Exhibition. 

At the base of the steel * military tower” is an armour- 
plated casemate or conning tower, where the com- 
manding officer stations himself during an engagement. 
It is being fitted with speaking-tubes, telegraphs, steer- 
ing arrangements, indicators, &c., so that the captain can 
communicate with all parts of the ship, steer, tire the 
guns, and thus avoid the necessity for anyone on the 
bridge, or on deck, whilst his ship is in action. Power 
for working the turrets, loading apparatus for heavy 
guns, torpedo tubes, search lights, &c., will be furnished 
from the Electrical Building by the General Electric 
Light Company, of New York. Models of ships, and 
other naval exhibits, will be shown on the midship 
portion of the main deck; whilst obsolete guns, heavy 
armour, &e., will be placed on the adjacent pier, and on 
the beach. 

One good point of the Chicago Exposition is that the 
shows are kept apart from the exhibits. A strip of land, 
called the ‘“* Midway Plaisance,” lies to the west of 
Jackson Park, and is separated from it by the main road 
and the Illinois Centra! Railroad, which is being raised 
where it passes the Exposition grounds. The Plaisance 
is 200 yards wide, and extends from Jackson Park to 
Washington Park, nearly a mile. Here will be found the 
Moorish Palace, the Captive Balloon, switch-back rail- 
ways, menageries, and other shows. A sliding railway, 
where runners, resting on a thin film of water, are used 
instead of wheels, will run along the whole of the south 
side of the Plaisance. This will be very similar to the 
one exhibited at Paris in 1889, 
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THE REPAIR OF THE UMBRIA’S SCREW SHAFT. 





By the courtesy of the Cunard Company we are now 
able to place before our readers drawings and a descrip- 
tion of the ingenious method of repair adopted by Mr. 
Tomlinson, the chief-engineer of the Umbria, warmly 
aided by Mr. William Fraser, second-engineer, and all the 
engine-room staff. 

It will be remembered that the Umbria sailed from 
Liverpool at 2.30 p.m. on December 17th. She did not 
arrive on the 24th as expected, and very great anxiety 
was felt concerning her. There were furious gales in the 
Atlantic, and collision with an iceberg was not impossible. 
However, she arrived safely in New York at 8.30 a,m. on 
December 31st. At 5.25 p.m. on Friday, December 23rd, 
and when the ship was about 200 miles from Halifax—and 
500 from New York—it was found that the screw shaft 
was cracked in the thrust block. An attempt was made 
to tow her by the steamship Bohemia; but a heavy gale 
broke the towing hawsers, and Captain McKay brought 
the ship’s head to the wind by the aid of three sea anchors, 
or drogues, and she then lay quite comfortably while the 





repairs were being made. 

The Umbria is propelled by three-cylinder compound | 
engines, the high-pressure cylinder being in the middle | 
and one low-pressure cylinder fore and the other aft of it. | 
The engines indicate about 14,000-horse power. The main | 
shaft is solid, of forged steel, 25in. in diameter, and about | 
130ft. long. The failure took place between the third | 
and fourth collars on the thrust portion of the shaft, and | 
is very peculiar. Its general characteristics will be | 
gathered from our engraving. As to what has taken | 
place inside the shaft, no information has as yet reached 
England. But the visible cracks show that the shaft has 
virtually broken in two places, the piece between being 
interlocked by the arrangement of the fractured surfaces. 


One fragment of the metal has fallen out, leaving a hole | & 


about 2in. by 4in. One of the cracks runs right round | 
the shaft all but about 8in., and the other is continuous | 
all but 6in. Both circumferential cracks lie at the roots | 
of collars. | 

The repairs were effected by cutting slots in the 
adjacent collars as shown. ‘This heavy work had to be 
done with two ratchet braces, with which holes were 
drilled as close as possible together in the edges of the 
collars, and the remaining metal was cut out with chisels. 
A hoop of wrought iron was then put round the shaft 
between the two collars, as shown in the cross section A B, 
and then screwed up to prevent the ends slipping out of 
line. Then three 4in. bolts were put into the slots and 
screwed up, and outside these again was placed a wide 
and heavy hoop C D to keep them in place. The bolts _ 
were made out of coupling bolts which were spare, but 
unfortunately the nuts and heads were too thick to clear | 
the ribs in the bottom of the thrust block, and as there 
was no lathe on board the ship, the nuts and bolt heads 
had to be reduced by the laborious and tedious process of 
drilling holes in them transversely with ratchet braces 
and then splitting off the superfluous metal. It will be 
seen that the method of repair adopted by Mr. Tomlinson 
is very similar to that which we suggested as practicable | 
in our impression for January 6th. 

The thrust block is of the horseshoe type. A sketch of 
its cross section is given above, and from this it will be 
seen that no part of the weight of the shaft is carried 
here. The first bearing is indeed a considerable distance 
aft of the thrust block. In one sense this was an 
advantage, because if the shaft had been supported, it 
would have been impossible to repair it, unless it had 
also been possible to cut a channel in the bearing 
for the splice portion to revolve in. As it was, 
it sufficed to remove three of the horseshoes L. It 
was clear, however, that it would not do to 
leave the shaft without support, and accordingly 





a length of heavy chain was passed round the shaft, 
and the loops thus made were tightened up by the right 
and left-handed screw as shown. 
linked up to one of the deck beams, which was well 
shored up. 
not remarkable that it was nearly half cut through before 
the ship got into New York. When the repairs had been 


made the ship steamed ahead at about half-speed, the | 


engines indicating probably about 2500-horse power. 
The work was from first to last most creditable to Mr. 


Tomlinson and his staff; nor should Captain McKay be | 
officers leaving | 
nothing undone that perfect seamanship could effect for | 
the good of the ship, or perfect courtesy could accomplish | 


passed over in silence, he and _ his 


in the promotion of the comfort and happiness of the 
passengers. 








BYRNE'S FRICTION CLUTCH. 





THE clutch illustrated below consists of an outer cylinder | 
C running loose on the shaft, and a flanged hub or driver H | 
On this hub is fitted the expansion ring | 


keyed on the shaft. 


This was in turn } 





“ENGNEER” SECTION THROUGH AB. 


bronze brush fitted in a recess in the cylinder. This takes 
all wear off the clutch, and keeps the shafts perfectly in line. 
Either shaft can be the driver, and shafts can be horizonte}, 
| upright, or at any angle. 


The chain was carefully lubricated, but it is | 





FRICTION CLUTCH—Fig. 2 


X, and also the junk ring or cover J. This expansion ring is | 


fitted with two round gun-metal nuts NN, working in bored 
out holes. <A right and left-hand square-threaded steel 
screw S works in these nuts. The screw is midway provided 
with a boss having a number of sides, on which is fitted the 


screw lever L, which has a corresponding number of inside ! 


\ 
. 


BYRNE'S FRICTION CLUTCH—Fig. 1 


flats. This screw lever is connected by double links to the 
sliding coupling O, which is caused to slide on the shaft by 
the clutch lever F, and by turning the screw 8, expand or 
contract the ring X, which would put the clutch in or out of 

ear. 
which hangs loosely on the shaft, being prevented from end 
motion by an ordinary loose collar B. The power is 






The forked lever F is pivotted to the lever arm A, | 


obtained by, first, the clutch lever F; second, the toggle | 
arrangement of links and screw lever L; and third, the | 


right and left-hand screw S. A belt or rope pulley, toothed 
wheel, &c., can be keyed on the boss of the cylinder C. 


Or if the clutch is required to connect two shafts, the | 


cylinder is keyed on one, and the hub keyed on other shaft; | 
this shaft projects through the hub, and works in a phosphor ' 


Among the advantages claimed for this clutch, which is 
made by F. F. Byrne, College-green, Dublin, it is 
mentioned that as sent out it is complete with lever, and 
| lever arm, ready to apply. To erect the clutch, all that is 
necessary is to tighten the loose collar which secures the arm 
A, and key onthe hub. Other 
clutches require an outside 
anchorage, brackets, &c., to 
carry the lever, which have to 
be specially made to suit each 
place, and are an after consi- 
deration, and an extra, pro- 
vided by the user. Also this 
outside anchorage throws an 
injurious end strain on the 
shafts and fixings ; in Byrne’s 
clutch all strain is taken up 
within the shaft itself, be- 
tween the keyed-on hub and 
the collar B. It is also re- 
marked that the expansion 
ring X and hub H are separate 
castings; while in one other 
clutch at least they are in one 
piece, and it is necessary, 
theoretically, to bend the 
shaft, or in the case of coup- 
ling two shafts, to throw them 
out of line before a frictional 
contact can be obtained all 
round the ring, while if the 
shaft is not bent, or shafts not 
thrown out of line, these 
clutches only come in contact 
for half their circumference, 
and, as a consequence, will 
drive less machinery. 


IMPROVEMENT OF THE Port 
or HAVRE.—Since the commence- 
resent century, over six millions and a-half of money 


ment of the 
ah ment of the Port of Havre, and 


have been spent upon the develo} q f ', ant 
important works are still in progress with the view of rendering it 
more easy of access and more secure. It has been stated that the 
entrance is too shallow to admit large steamers, that the anchorage 
is inadequate, and the dimensions of the approaches too con- 
tracted. To remedy these defects, the Government proposes to 
improve the access to the port, and to construct a new harbour a 
deep water, having an area of over Six hundred acres, ant 
sheltered from the encroachments of sand, which have given trou ‘le 
in the past. The estimate for these new works is put at nearly 
three millions sterling. . 

Tue Rarway Rates.—To-day at 12 o'clock a special general 
meeting of the London Chamber of Commerce for ae “t 
the new railway rates will take place, Sir Albert K. Rollit presiding. 
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DOUBLE-GEARED BRASS FINISHERS’ 


LATHE 


MESSRS. SCOTT BROTHERS, HALIFAX, ENGINEERS 


SCOTT'S DOUBLE-GEARED BRASS FINISHER’S 
LATHE. 


Tue engraving below illustrates a very useful general pur- 
pose lathe, made more especially for doing the work of a brass 
tinisher’s double-geared turret lathe. The standards carry 
a strong bed with a double-geared fast headstock and loose 
headstock. A chasing apparatus, consisting of a tool carrier 
with diagonal and horizontal slides, is swung or pivotted ona 
strong steel shaft at the back of the lathe. A lever is keyed 
on to the fast head end of the shaft, carrying a half brass 
nut, which, when the tool slide is brought over, falls into gear 
with a short guide screw driven from the lathe spindle, and 
carries the chasing tool forward in correct pitch for chasing 
any required thread. An adjustment is also provided for 
setting the turret tool holder above or below the centre of the 
work, and it is arranged to carry seven tools concentric with 
the spindle of the fast headstock, the saddle of which is 
moved quickly on the bed by means of a balance wheel and 
rack and pinion with compound slide, as shown. The tool 
holder, which has longitudinal and transverse movements, is 
worked by means of screw and handle as in an ordinary 


lathe, the longitudinal slide being also arranged to disengage | 
from the screw and move quickly by rack and pinion. The | 


slide can be set at an angle for taper work, and stops are pro- 
vided to secure a rapid change from parallel to taper turning. 
Adjustable stops are also fitted to the lathe to secure exact 
repetition of size for both boring and chasing. The turret 
rest is secured to the bed byan instantaneous locking lever, and 
is traversed on the bed by a hand-wheel, rack, and pinion. 








PRIVATE BILLS IN PARLIAMANT. 





OwInG to the fact that the notices of the majority of the | 


Private Bills promoted by parties in Scotland and Ireland do 
not appear in the London, but in the Edinburgh or Dublin 
Gazette, they do not, in their incipient stage, excite so much 
attention as those pertaining to England and Wales. There 
remain a few Bills which we shall take the opportunity of 
referring to before concluding our list. Of the Scotch Bills 
the Dunbarton County Buildings appears to be the only one 
which advanced no farther than the preliminary notice. 
Among the earliest, the Highland Railway Company applies 
for powers to make and maintain an extension railway, a 
pier, and other works in the county of Ross and Cromarty, 
and to run steamers with goods and passengers to and from 
the Western Isles and the Northern and Western Coasts of 
Scotland. It is also proposed to acquire land for the building 
of hotels for the accommodation of tourists and visitors. 


Under the title Great North of Scotland Railway (Various | 


Powers) that company seeks to construct a new line from 
Elbon to Bodhain and to widen its Deeside Railway. Clausesare 
also introduced to enable the company to make and maintain 
a reservoir, together with the necessary supply pipes, and to 
divert into it, from the Erick Burn, such water as it may 
require for feeding its engines, tanks, and wells. Provision 
is made to empower the company to establish and contribute 
towards the funds of any provident society for the benefit of 
its officers and workmen, and also to establish a superannua- 
tion fund for their use, with rules for the management and 
maintenance of it. The Bill also provides for the establish- 
ment of a savings bank for the deposit of money by the com- 
pany’s servants and members of their families, and for the 
erection or contribution for such purpose of schools of design 
and other buildings in Inverurie. 

In the same counties which are the scene of the Highland 
Railway Company’s operations, the construction of three 
lines, and of a pier or breakwater, will be undertaken, upon 
the success of its Bill, by a newly incorporated company, 
entitled the Loch Maree and Aultbea Railway. The pier 
will be situated on the foreshore and bed of Loch Ewe, and 
have a length of one hundred and eighty yards. Arrange- 
ments and agreements are to be entered into with the High- 
land and Great Northern Railways of Scotland, and a clause 
is inserted under which it is sought to enable the Commis- 
sioners of her Majesty’s Treasury, under certain conditions, 
to guarantee to the company, for a period of years from the 
opening of the intended railways and pier, the payment of a 
minimum dividend or rate of interest on the paid-up share 
capital of the company. It is under very similar circum- 
stances that railways have been carried out in India and 
other foreign possessions of the British Empire. Beyond 
the widening of a portion of an existing line, and the abandon- 
ment of the construction of a railway in the parish of Kirk- 

ewton, in the county of Midlothian, authorised by the Cale- 
donian Act of 1887, the petition of that company contains 
nothing of general importance, with the exception of the 
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proposed transfer to it of the undertaking of the Wemyss 
Bay Company. Under the heading of Glasgow and South- 
Western Railway, powers are sought to be conferred not only 
on that company to construct a new railway and acquire 
lands, but also upon the city of Glasgow Union Railway 
Company to do the same. One of the clauses provides, if 
thought desirable, for the prohibition or relief of the company 
from any obligation as to the carriage of any city manure on 
the intended railway. In addition to financial powers, a 
diversion of the Forth and Clyde Canal, or at least so much 
of it as is situated in the parish of old Kilpatrick, in the 
county of Dumbarton, and the vesting of such diversion in 
the Caledonian Railway Company, together with the con- 
| struction of a small line, comprises the chief contents of the 
| petition of the Glasgow Yoker and Clyde Bank Railway 
Company. 

| It appears that by its Act of 1890, the Brechin and Edzell 
| District Railway Company was authorised to construct two 
| lines, for which it now applies to be allowed to introduce two 
| substituted railways, as part of the undertaking of the com- 
| pany in all respects as if the same had been authorised by the 
| said Act. The substituted lines will enable the company to 
abandon about two miles and a-half of the lines formerly con- 
ceded to it, and to release so much of the deposit mentioned 
in the Act of 1890 as applies to the railway to be abandoned. 
A Bill for the construction of railways in the County of Fife 
is promoted by a company to be incorporated in the name of 
the East Fife Central Railway, which contains a clause to 
authorise the company to enter into and carry into effect 
such arrangements and agreements as may be necessary or 
expedient for it in connection with the making, maintaining, 
or using the intended railways, with the local County Council, 
the North British Railway, or other companies or corpora- 
tions. Almost identical powers, among others, are petitioned 
for by a company to be incorporated under the title of Aber- 
lady, Gullane and North Berwick Railway. This completes 
our list of notices of the Scotch Private Bills for railways, and 
we may now turn our attention to a brief consideration of the 
similar class of Bills promoted on the other side of the St. 
George’s Channel. 

There are five Irish Private Bills relating to locomotive 
traffic, in addition to those that may have been cursorily 
alluded to. In its application to Parliament, the Donegal 
Railway Company proposes to alter the gauge of that part of 
its present line between Stranobar and a point near to the 
town of Strabane, or to lay a third rail for the same distance. 
| The Bill also includes the construction of an extension line 
to the latter town, the cancelling of any former agreements 
with the Great Northern Company, and the entering into of 
contracts and agreements for the sale, lease, transfer, amalga- 
tion, or working of the undertaking, with the above-mentioned 
company. The principal clauses in the petition headed Cork 
'and Fermoy and Waterford and Wexford Railway, relate to 

a change in the working of the company and its undertaking, 
to the relinquishment and abandonment of the railways and 
works authorised in its Act of 1890, and to a provision for the 
| release of the deposit fund mentioned in the said Act. Ina 
somewhat comprehensive petition, the Waterford and 
| Limerick Railway Company seek for powers to amalgamate 
with the Athenry and Ennis Junction, and the Athenry and 
Tuam Railway Companies, to sell and purchase their under- 
takings, and to wind up anddisslove them. Separate clauses 
will authorise the company to construct a new line near 
Claremorris, and to work and use the Athenry and Tuam ex- 
tension to Claremorris Railway, with engines and rolling stock 
of ordinary weight and without limitation of speed, when the 
line shall have been constructed as an ordinary, instead of a 
light railway. The construction of both railways and tram- 
ways is sought for under the provisions of the Bill, North 
Dublin Loop Railway and Tramways. The former are small 
| junction lines and together with the tramways, are all 
situated in the County of the City of Dublin. It should be 
noted that in this instance, which is an exceptional one, the 
tramways connected with existing railways, are to be of the 
same gauge of 5ft. 3in., and power is taken to run on them 
the same carriages or trucks adapted for use on Irish railways. 
Steam, electric, or animal power may be used to work the 
intended trams, in accordance with certain conditions and 
restrictions. 

Half-a-dozen memorials, complaining of non-compliance 
| with the Standing Orders, were mao in the Private Bill 
, Office by the 16th instant, which completes the total, as the 
| number of private Bills deposited does not run to the third 

hundred this session. Mr. N. T. Lawrence and others 
petition against The London Owners’ Improvement Rate 
or Charge, and the London Improvements, Nos. 109 and 
| 138 on the Examiners’ List. The allegations will be taken 
by the Examiners early next week. The Rochester Exten- 








sion and Water is memorialised by private parties, and the 
Staines, Chertsey and District Sewage Board follows in the 
same category. With No. 177, East Stonehouse Water, it is 
a case of the lex talionis, as the memorialists and the 
memorialised change places. Private parties also are the 
opponents of the Manchester, Middleton and District 
Tramways. . 

Of the thirty-two Unopposed Bills passed by the Examiners 
on Wednesday last, among which may be mentioned the 
Salford Corporation — Manchester Ship Canal — and _ the 
Manchester Corporation—Ship Canal—only one was post- 
poned. The exception was No. 15, The Towcester and 
Buckingham Railway; the further consideration of which is 
deferred until Wednesday next, the 25th inst. The small 
number of memorials lodged points the fact that Bills are 
usually now fought out on their merits in Committee. 








HARVEY PLATE TRIAL. 





On Wednesday last a Harvey nickel steel armour-plate, 
6in. thick, was tested on board the Nettle at Portsmouth. 
The 6in. breech-loading gun was used, firing Holtzer’s forged 
steel projectiles weighing 100]b. each. The trial was of a 
very unusual kind, the gun and projectile being those regu- 
larly employed for testing 10}in. plates, except, indeed, that 
for two out of the five rounds constituting the usual test 
Palliser chilled iron shot are used, whereas in this case four 
rounds were fired with Holtzer projectiles. It was out of the 
question to attack this plate with the usual charge and 
striking velocity, and the following order was observed :— 
Round 1 was fired with a charge, we believe, of 301b.; at all 
events, the striking velocity was 1507ft. per second. The 
projectile was pulverised without cracking or seriously 
injuring the plate. Round No. 2 was fired with, we believe, 
42 lb. of powder. The striking velocity was 1813ft. per second. 
The shot was again broken up, but the plate was cracked. 
No. 3 round was fired, we believe, with 48 lb. of powder. The 
striking velocity was 1960ft. per second. The projectile per- 
forated the plate and was lodged in the form of fragments 
in the backing. No. 4 round was fired with the charge again 
reduced, so as to give a striking velocity of 1815ft. per second. 
The shell was again broken up without perforation, and no 
further cracks were made, and no part of the plate fell off 
from the backing. 

This is a most remarkable trial, for it must be borne in 
mind that the resisting power of a plate is more nearly as 
the square of its thickness than as the first power, so that for 
a Gin. plate to break up a projectile which until recently was 
a match for 10}in. is a great triumph, and it may be seen 
from the account that any structure behind the backing 
would have been protected. Attention must be called to the 
fact that while the shot was broken up at 1815ft. velocity 
in such a way that a great part of its striking energy must 
have fallen harmlessly on the plate, it cannot be argued, on the 
other hand, that a shot is only capable of delivering a fixed 
quantity of energy before fracture, and that all energy over and 
above that is lost, for it appears that at 1960ft. velocity much 
more injury was done, because we suppose more energy was 
delivered before the work of fracture was complete. Pro- 
bably the fracture of the projectile occupies such a period of 
time that more work is done on the plate by increasing the 
velocity, because although the shot is the weakest element, 
there is not time to find the line of least resistance before 
additional injury is done to the plate. It is perhaps the 
same action as causes fulminate not to follow the lines of 
least resistance taken by slower powder in bursting a vessel. 
We hope to give more full particulars of the trial shortly. 








THE INTERNATIONAL ENGINEERING CONGRESS AT CHICAGO,— 
One of the special features of the approaching Columbian Exposi- 
tion will be a series of International Congresses on various, 
subjects; these Congresses will commence about June, and 
continue to the close of the Exhibition. One of the most 
important will be the International Engineering Congress, and the 
numerous powerful engineering Associations in the United States 
have organised a general committee with permanent head-quarters 
at Chicago, to conduct the affairs of the Congress, and to extend 
courtesies to their own and foreign members. Mr. James Dredge, 
one of the members of the British Royal Commission, has been 
elected honorary president of the Engineering Congress. 

INSTITUTION OF MECHANICAL ENGINEERS.—The forty-sixth annual 
general meeting of this Institution will be held on Thursday even- 
ing 2nd, and Friday evening 3rd February, at 25, Great George- 
street. The chair will be taken by the President, Dr. William 
Anderson, F.R.S., at half-past seven p.m. on each evening. The 
annual report of the Council will be presented to the meeting on 
Thursday. In pursuance of the notice given on behalf of the 
Council at the last general meeting, the President will on Thursday 
propose the adoption of special resolutions for the amendment of 
the Articles of Association and the Bye-laws of the Institution in 
conformity with the proof enclosed herewith, The annual election 
of the President, Vice-Presidents, and members of Council, and the 
ordinary election of new members will take place at the meeting 
on Thursday. The following papers will then be read and dis- 
cussed, as far as time permits:—‘‘ Description of the Experimental 
Apparatus and Shaping Machine for Ship Models at the Admiralty 
Experiment Works, Haslar,” by Mr. R. Edmund Froude, of 
Haslar. (Thursday.) ‘ Description of the tong 3 Engines and 
Water-softening alieny at the Southampton Waterworks,” by 
Mr. William Matthews, waterworks engineer. (Friday.) 

IMPROVED TRADE WITH AMERICA.—Though in our last issue we 
had to record a decrease on the whole in British trade for 1892, it 
is observable that the injurious effects upon trade of the McKinley 
tariff legislation have happily been somewhat exaggerated, This 
is clear from comparing the exports with some previous years. The 
total exports to the States for the month of December last were 
£350,000 more than in the corresponding period a year ago, and 
£241,000 more than in the same period two years back. It is 
evident that English trade quickly adjusted itself to the new 
situation arising out of the McKinley legislation, In many cases 
the quantities of British goods sent to America last year were 
actually larger than in 1889; that is, before the advanced duties 
began to take effect. It can hardly be said that this condition of 
things applies to the iron trade; but as regards machinery and 
engines, and some other descriptions of manufactures, it is con- 
spicuously so. The exports of machinery and engines across 
the Atlantic in 1889 were of the value of £890,000. Last year 
the total rose to £1,052,000, or an increase of £162,000 
—a condition of demand which must certainly be yer 
satisfactory to our English en; ineering firms. This increase is still 
more striking if we contrast the machinery and engine exports of 
1892 with 1890. American custom in the latter year was of the 
value only of £720,000; or less by £332,000 than in 1892. Steel, 
again, shows a very gratifying advance. The total value of this 
export last year to the States was £354,000 ; an advance of £27,000 
compared with 1891, and of no less than £57,000 over 1890. Cast 
iron is also an increasing trade with America. No demonstratiou 
is needed to establish further that the tin-plate trade with Trans- 
atlantic customers is improving. e fact is an admitted one. 
Prospects of trade with America are clearly brighter in several 
directions, 
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BUMSTED AND CHANDLER’S MINE VENTI. 
LATING FAN AND ENGINES. 


THE illustration, p. 62, is from a photograph of a very powerful 
fan and pair of compound single-acting engines now working 
at Cossall Colliery, near Nottingham. This fan is drawing 
air through the mine for ventilating purposes; both the fan 
and engines are of the types known as Chandler’s patents, 
manufactured by Messrs. Bumsted and Chandler. The 
engines are placed one each side of the fan, and can be run 
separately or both coupled to the fan. The low-pressure 
cylinders are 24in., and the high-pressure are 16in. diameter, 
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Fig.t. 


Ground Plan. 


The blades of this fan are mounted on a steel disc 10ft. 6in. 
diameter—the largest that can be rolled in Great Britain. 

The makers during the last three years have carried out a 
great many experiments to arrive at the best curve and most 
suitable length of the blades of fans in proportion to their 
diameters, and have proved to their satisfaction that the 
modified S form is the best—this form was patented by Mr. 
Chandler in 1887—with the inner end of the blade curved 
forward in the direction of rotation, so as to cut into the air, 
and gradually raise its velocity as it passes towards the tips 
of the blade. 

This form collects or scoops up the air, and on refer- 
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VENTILATING FAN, COSSAL COLLIERY, NOTTINGHAM 


tandem fashion, the stroke being 16in. Both the high-pres- 
sure and low-pressure valves are of the piston type, and | 
nearly balanced, the steam giving a slightly superior force | 
downwards in order to keep all parts in compression, | 
and prevent knock and noise, and consequently greatly | 
increasing the length of life of the engines. The cranks 
and all connections run in a bath of oil and water, 
and even at 100 revolutions per minute oil is splashed or 
thrown quite to the top of the crank chamber, deluging the 
piston and valve rods, crossheads and guides. Owing to the 
abundant lubrication of the piston and valve rods and pack- 
ing-boxes on the underside of lowspressure cylinders, the 
packing is rendered very durable, lasting in many cases, we 
are informed, twelve months without even screwing up. 
Ordinary asbestos or other packing is used. These packing- 
boxes are only subjected to exhaust steam pressure. Both 
high-pressure and low-pressure valves can be taken out on 
their spindles by removing the small valve cover on the top 
cylinders. The crank-shaft bearings can be renewed in a 
very short time, and without lifting the crank-shafts more 
than jin. or removing couplings or fly-wheels from the 
shafts. These engines, running at 220 revolutions with 
125 1b. boiler pressure, indicate 320-horse power when cutting 
off steam at half stroke in high-pressure cylinders. 

The fan is 15ft. diameter and 6ft. Gin. wide, and was 
guaranteed to pass 250,000 cubic feet of air per minute, but 
as it was found impossible to get this enormous volume 
through the mine at the stipulated water gauge in the fan 
drift, it was decided to permit some air to enter the top of 


Experiments with 15ft. by 6ft. 6in. Fan to arrive at the Water Gauge 
the air first 


ence to the accompanying table of tests, it will be seen 
that excellent results have been obtained. 

In some of the tests it appears that the fan passed a 
volume of air every revolution equal to 1:2 times its own 
cubic contents, although there was a very considerable drag 
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or resistance to the air entering the drift, and the makers 





ussing through the main airways and roads of the mine. 
(See Col. 5.) All the air measurements in the shaft were taken forty yards from surface. 


have found that these fans will pass every revolution a 
volume of air equal to over four times, and in some cases five 


and Volume of Air the Fan was capable of passing through the Drift, 
Air volumes measured by Mr, Strick, Manager of the Colliery. 
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1 2 3 4 5 6. 7 9 | 10 ll | 13 
) ben bac ¥ InP in the | bi doaad Fan blade) Separation | One or | 
No. | Hons of (fan drift] ‘separa | passed | air passod | Mdicated| Crengine | tip peed | doors— | two. | AF mensured! ay of nig 
tent fanand| 30ft. tion doors} through through engine. | and — jin feet per open or engines drift. open or closed. 
engines.| from at pit fan drift. |the fan and | fan com- | minute. | closed. at work. 
fan. bottom. drift. | bined. 

1 122 1:9 - 116,857 35°0 _ _ 5748 Closed One Shaft & drift Closed 

2 150 2°8 24 171,004 75°9 106°48 71°28 7068 | Zs ‘s Shaft ‘is 

8 151 31 a 173,000 84°5 117°17 72'1 7115 | = = Drift » @&® 
4 170 39 -- 150,766 92°7 oo = so19 f Closed Two Drift ” 

5 185 4°4 8°5 187,942 180°4 _ — S717 | ai } es Shaft ” 

6 189 46 _ 204,244 148°2 —- | = 8905 | * - Drift = ‘s 

7 200 5°1 4°06 211,289 170°0 _ _ t4u4 | a Pe Shaft ” 

8 173 3°8 — 158,010 94°6 ae | 8151 | sg i Shaft | ‘ 

9 204 52 4°4 208,102 170°6 260° 25 65°5 9612 | : = ze ‘a 

ll 205 4°75 3°8 246,078 184°3 261°40 70°5 9659 | Open 9 ae ” 

12 204 5°5 4°25 214,034 186°4 263°50 | 7O'74 9612 | Closed ae Shaft & drift 9 

13 210 5°5 4°15 222,414 192°9 —- | — 805 | = be ie Shaft ‘a 

14 208 4°8 8:4 224,427 170°0 — | - 9800 | ” ” ” ” 

a1] 192 3°5 2°05 237,048 130°8 —- {| — 9047 | ~=Open sg ¥ * 

16 202 28 =< | *s7eivee 123°0 _ | _ 9518 | = Drift 20 sq. ft. opening 
17 198 2°6 - 256,000 104°9 eee 9329 | " ex if | me 

18 203 31 _ 278,780 1863 ~ — 9565 6 - re = 

19 200 4°5 8°57 232,696 165°1 280° 00 71°5 9424 | ~ Shaft Closed 








* Diagram relates to this test. 


the upcast shaft, and then to measure the total volume in 
the fan drift, which is of ample area and length to obtain 
accurate measurements, 

All the air measurements were carried out by Mr. Strick, 
manager of the colliery, under the direction of Mr. W. 
Holding, managing director of the colliery. The air from the 
mine enters the fan at both sides—as shown by Fig. 2, which is 
a cross-section through the centre of the fan—and is discharged 
upwards to the atmosphere after leaving the fan. The evasee 
chimney is very large, in order that the air may be delivered 
at a very low velocity, and thus meet with as little resistance 
as possible. The casing of this fan is volute, sufficient space 
being allowed all round the blade tips to permit air to pass 
from between each blade continuously. Thus the volume 
increases in the casing from the throat until it is ejected, 


times, their own cubic contents when air is allowed to 
come freely to the inlets, and with a suction water gauge of 
over lin., these fans will empty themselves twice every 
revolution, as is the case with a 6ft. 6in. fan, 29in. wide, 
passing 50,000 cubic feet at 1:lin. water gauge at a speed of 
265 revolutions per minute. A fan has been at work for over 
two and a-half years at Wimblebury Colliery, Hednesford, 
doing the above work continuously—see ‘ Proceedings” of 
Federated Institution Mining Engineers, Part I1., vol. iii. 
Paper read by Mr. R. S. Williamson, member of council. 

It will be noticed that the fan shaft bearings are not in the 
air drift in the usual way, but are isolated therefrom by a 
sheet steel cover. The bearings are thus practically in the 
engine-room, and free from all dirt and dust that passes 


by means of taper wedges adjustable by screws; the fan 
shaft and engine crank shafts can therefore be accurately 


set, and any wear can be compensated. The fan 
bearings stand upon a continuation of the engine’s base- 
plates. 


It will be seen that the water pressures produced by this 
fan are high. The following table gives the result of 
tests, with separation doors open or closed, as the case may 
be—see remarks, column 10. The various doors in the mine 
for dividing the air into the desired channels were open in 
some tests and closed in others; thus the friction or “drag” 
of the mine was not constant, and accounts for varying 
W.G. at same blade tip speed. 

A copy of the diagram referred to at the foot of the table 
as having been taken from the compound engine during the 
third test, is given herewith in the centre column. The 
cylinders were 16in. and 24in. diameter, and the stroke 16in. 
The engine was 30 yards away from the boiler, and connected 
by pipes, including six bends and two stop valves. The 
receiver is the same diameter as the high-pressure cylinder, 
and the fall in pressure counts in favour of that cylinder. 
The cut-off, as shown, was about half-stroke, but this is made 
earlier with high-pressure steam. The horse-powers shown 
by the three diagrams are—H.P.19-9; the receiver, 25-5; 
and low-pressure, 22°7, or a total of 117-17 I.H.P. 


Experiments with 15ft. by 6ft. 6in. Chandler Fan to arrive at the 

Vater Gauge the fan was capable of making when the drift was 

entirely closed near the fan end, so that no av could enter the fan 
beyond a slight leakage of a few hundred feet. 


| Revolutions of Water gauge in Blade tip speed. 








No. of test. fan. fan drift. 
- 150 41 88 
B 155 44 ‘on 
c 180 60 a2 
D 140 3°5 
E 160 +6 
F 164 50 7728 
G 186 G4 = 





THE MAIN DRAINAGE OF MARGATE, KENT. 





THE close of the year 1892 has witnessed the completion of 
the main drainage works of ‘‘ Merry Margate,” at a total cost 
of £80,000. The nature of the levels of the area comprising 
the district of the Municipal Authority did not allow of all 
the sewers directly gravitating to the main outfall ; five-sixths 
of the area discharging direct into the intercepting and out- 
fall sewers, the remaining one-sixth having to be pumped 
from chambers receiving the sewage of the low levels. This 
pumping is effected by a pair of Worthington compound 
horizontal pumping engines—in duplicate—driving the high- 
pressure water through a 3in. hydraulic main, at a pressure 
of 700 1b. to the square inch, to the three pairs of automatic 
hydraulic pumps situated in the pump chambers; each of 
these automatic pumps being capable of lifting 1,152,000 
gallons of sewage in 24 hours, or a total of 34 million gallons 
from the three pairs of hydraulic pumps. A similar pair of 
automatic pumps is located on the low-level system of surface 
water drainage—which is independent of the sewers in this 
district—which are required only to be brought into use at 
the time of heavy rainfall occurring during the period of 
high-water ; these pumps being driven by the same power as 
the six automatic sewage pumps. All these pumps are 
controlled by self-acting floats, which open and close the 
valves of the hydraulic subsidiary engines, according to the 
volume of sewage to be dealt with in wet or dry weather. 

The 30in. iron outfall sewer, discharging into the sea, has 
been carried out 600 yards from the face of the chalk cliffs, 
and at its termination the level of the discharge is 8.50 below 
Ordnance Datum. 

A storage reservoir sewer of brickwork and concrete 
7ft. Gin. diameter has been provided, capable of containing 
the sewage of the entire district during the daily period at 
which the discharge of the sewage into the sea is not able 
or permitted to take place, a penstock chamber being 
situated at the junction of the large tank sewer and the iron 
outfall. 

The main outfall brick and concrete sewers passing in 
tunnel through the chalk cliff at a distance of from 100 to 
150 yards from the shore are oval in construction, the 
dimensions being 4ft. 6in. by 3ft., 4ft. by 2ft. Sin., 3ft. 6in. 
by 2ft. 9in., 2ft., circular, and are continued to the ex- 
tremities by 2lin. and 18in. pipe sewers, according to the 
relative requirements of the various areas which are drained 
into the main outfall sewer. 

All the main and subsidiary sewers are laid in straight 
lines from point to point, there being a manhole at all the 
points of lateral deviation, these manholes being ventilated 
by Latham’s patent charcoal ventilating covers. Ventilators 
are also provided at the head of all dead-end sewers, and 
where these are in too close proximity to the buildings, they 
are carried up to the summit of the roofs of the houses by a 
shaft. 

Two hundred and fifty gullies for the surface water have 
been constructed upon the roads, in which the sewers gravitate 
naturally to the outfall sewer. In the districts sewered 
which have to be pumped, the street surface water is not 
admitted to the sewers; the rain water from roofs and paved 
courts of the houses, however, being connected with the house 
drains, is carried to the pump wells. 

Numerous automatic syphon flushing tanks are con- 
structed, which in the case of the gravitation sewers are fed 
from the pipes of the town water supply. In the pumped 
sewer districts the exhaust water from the hydraulic-power 
cylinders and engines is carried to the flushing tanks, thus | 
obviating any waste of the power water used for the hydraulic 
pumps. 

The whole of the works, inclusive of machinery, have been 
carried out by Messrs. B. Cooke and Co., of Battersea, the 
well-known sewer contractors, from the designs of the 
engineer for the scheme, Mr. Baldwin Latham, M. Inst.C.E., 
F.G.S., and the resident engineer under Mr. Latham has 
been Mr. W. Fletcher Robinson, C.E. 

To say that Margate has been benefitted by this “up to 
date” scheme of drainage will be to state a very obvious 
truth; but apart from that, it may be stated that, whereas 
the death rate in the urban sanitary district of the borough 
was—as per the report of the medical officer of health, Mr. 
A. W. Scatliff, D.P.H.—14-53 per 1000 per annum in the 
year 1889, this rate was reduced in 1891—vide same officer’s 
report—to 11:41 per 1000 per annum, this being after the 
general completion of the main drainage, and with about 
one-half the houses in the district connected to the new 








through the fan. These bearings are adjustable vertically 


system of sewers. 
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RECENT INVESTIGATIONS ON HYDRAULIC 
MORTARS. 


Stxce we last drew attention to the advances made in 
relation to hydraulic mortars, some questions of interest have 
been brought forward. Our last notice bearing on this 
subject, vol. lxxii. 195, recorded the fact that the sand test 
for cements had become an established institution, and also 
directed attention to the important influence of the size, shape, 
and character of the sand exerted on the results obtained. 


conditions and methods of manufacture are altered; and 
these matters are discussed and elucidated under about seventy 
heads. In perusing these results one has to bear in mind 
that any deficiency in the proportion of sand intended to be 
used with a given weight of cement, results in a richer 


| mortar than that arranged for and expected. Dealing first 


Turning now to similar mixtures, which are constantly being | 
used to an enormous extent in the form of hydraulic mortars, | 


we may naturally expect that the quality of the product, even 
when prepared from the same cement, will also be influenced 
by the paysical condition and chemical character of the sand. 
Now this particular point has attracted the attention of the 
French authorities, and has been made the object of an 
extensive series of elaborate, comprehensive, and carefully 
conducted experiments and tests, the results of which are at 
intervals made public. M. Alexander, one of the investi- 


cortain generalisations relating to hydraulic mortars prepared 
in the ordinary way, amongst others:—(1) An increase of 
resistance, and a decrease of porosity and permeability, with 
the proportion of lime or cement employed. (2) 


with the measurement of the sand for mixing with a 
weighed quantity of cement. The weight of sand obtained 


| by measuring is demonstrated to be affected by numerous cir- 


cumstances: The height of fall into the measuring vessel, the 
depth of the latter, tapping it, also patting down, result in 
closer packing, and increased weight of sand, especially with 
fine sand; then, too, lamellar, flat, angular, and rounded 
grains are found to settle more closely in the order as arranged 
here; hence a given measure of the first is lightest, and of the 
last heaviest of the four varieties, and would give respectively 
richer and poorer mortars. Damp, but not wet, sand grains 


| are not observed to slide over one another as readily as dry 
| grains, so do not pack as well, in fact 2 per cent. of moisture 
| is sufficient to reduce the weight of a cubic metre of sand 
gators, in a lengthy memoir published in 1890, demonstrated | 


from 1458 to 1189 kilos.; on the other hand, thoroughly 
wet sand packs better than dry sand. In a_ vessel 
pebbles alone, being surrounded by large empty spaces, 


| do not occupy so great a proportion of a given space 


An | 


as sand alone, and the same is true when pebbles are 


increase of resistance and permeability with diminished | present in a sand in large quantites, but when they exist 
porosity by the exclusive use of coarse sand as com- | in moderate proportions, as might be the case in ordinary 
pared with the exclusive use of fine sand; but the use | practice, each pebble being then surrounded by sand grains, 


of sand grains of mixed sizes was emphasised as preferable, 
and under such circumstances, hydraulic mortars of 
relatively small porosity are also but slightly permeable. 
(3) The absence of any superiority of sand grains with sharp 
edges and smooth surfaces over round grains with rough sur- 
faces. 
calcareous sand; only slight variation in resistance when 
either siliceous or granitic or silico-calcareous sand are sub- 
stituted for one another; an unsatisfactory result from the 
use of argillaceous material instead of sand, but a beneficial 


effect by employing pulverised calcareous marl as a sand sub- | 


stitute. (5) No difference in the quality of cement mortars 
hydraulic lime mortars a more rapid deterioration under the 
latter circumstances. (6) Increased rapidity in setting, 
greater porosity and decreased power of resisting the action 
of sea-water by tempering with insufficient water, as com- 
pared with the use of either the quantity of water to give a 
normal consistency or an excessive quantity of water; a much 
retarded setting, but the ultimate attainment of the full 
resistance in the latter case. 

This briefly represents the po ition of the subject as it was 
left by M. Alexander; but M. Feret, head of the laboratory of 
the “ Pont et Chaussées de Boulogne-sur-Mer,” realised that 


(4) A maximum of resistance by the exclusive use of | 


such a mixture yields a heavier weight per unit measure than 
sand without pebbles; but under any circumstances pebbles 
are not observed to exert any important action in the setting, 
and consequently their presence in a measured proportion of 
sand results in a mortar richer than anticipated, with the 
pebbles simply embedded in it; the deficiency in sand in 


| such a case corresponding to the weight of the pebbles 


present. Coarse, medium or fine sand measured separately 


| in the same vessel, and under exactly similar circumstances, 


| all occupy about half the space of the measure and weigh 


| practically 


about 1325 kilos. per cubic metre, but when mixed sizes are 


c ) : | measured, the volume of the measure occupied by sand 
by tempering with either fresh or sea-water, but in the case of | i 


increases with the complexity of the admixture and reaches a 
maximum weight of 1686 kilos. per cubic metre, with six 
parts of coarse to four of fine sand. In considering the 
behaviour of the dry materials on mixing, it is demonstrated 
that when the proportion of cement is 
increased from nothing to neatness the mixture 
becomes regularly richer, and that the proportion of 
empty spaces decreases at first rapidly, but more 


| slowly after the proportion of 3 of cement to 7 of sand 
| is reached. Such points, however, as the increase or decrease 
| in the proportion of the volume of a unit measure of the 


the character of the agglomeration is the main factor in | 
giving mortars the power of resisting the various forces they | 


are intended to combat, and that the character of the 
agglomeration must depend on the character of the internal 
_ Structure of mortars ; consequently the modifications effected 
, in this latter condition, by the conditions of manufacture, have 
“ formed the basis of a vast series of investigations instituted 
by him. They have been in progress for some years, but an 
“instalment of results has recently appeared in a memoir. 
Now, inasmuch as the strength of a mortar is found to vary 
directly with its compactness, this memoir deals chiefly with 
the relative volumes occupied by the several ingredients and 
the unfilled spaces in a hydraulic mortar when the size, 
character, shape, and proportions of sand are varied and the 


mortar occupied by solids, or the weight of such a unit 
volume, or the volume of fresh mortar furnished by a unit 
volume of sand, depend entirely on the character of the sand. 
Thus the proportion of a unit measure of mortar occupied by 
solids is at a maximum when the total proportion of fine 
grains, both of cement and sand, is half the volume of the 
other grains, and any variation from this proportion results 
in a decrease in the proportion of solid matter and an increase 
of empty spaces in a given measure of mortar. Therefore, 
mixing increasing proportions of the same cement with sand 
containing less than one-third fine grains, results in a mixture 
in which the volume occupied by the solids in a given volume 
at first increases, but reaches a maximum and then decreases, 
whereas with any other sand this factor decreases throughout. 
| When, however, equal proportions of fine grains are present in 





different mortars, the space occupied by solid matter in a 
given measure of the mortar is greater as the proportion of 
coarse grains preponderates over the medium-sized grains. 
With regard to tempering, like in many other points, M. Alex- 
ander’s generalisations are confirmed, and it is therefore 
proved to be important to temper judiciously; the amount of 
water required is shown by numerous experiments to be the 
sum of the amounts required to wet the separate proportions 
of the different sized sand grains and of the cement. As 
regards sand, coarse grain quartz sand requires the least 
water, 3 per cent. of its weight, and fine grain quartz sand 
the maximum amount of water, 23 per cent. of its weight; 
so a knowledge of the size of the grains in the sand, or as 
M. Feret calls it, the ‘“granulometric”’ composition of the 
sand, gives an idea of the amount of water necessary to 
prepare a mortar of normal consistency; a natural sand 
generally requires a little less water than the sum of that 
required by its different sized grains separately. Other points 
investigated are the absorption of water by mortars 
which corresponds io the volume of the empty spaces; 
the permeability, which is affected less by total 
volume than the respective sizes of the empty 
spaces; continued passage of water diminishes and frequently 
arrests percolation; when using the same materials, the 
normally tempered and also the richer mortars are less 
permeable than the over-tempered, or especially the under- 
tempered of the poorer mortars. With regard to the dis- 
aggregation of hydraulic mortars by sea water, mixtures of 
200 to 300 kilos. of cement per cubic metre of sand are found 
to be most readily attacked; with mortars of same rich- 
ness, however, but containing different sized sand, those with 
fine sand are the most amenable to attack from sea water ; 
in fact, for sea work neither too little cement nor too little 
water should be used, and fine sand should be avoided. A 
‘inal conclusion states that the resistibility of a hydraulic 
nortar depends on its richness and compactness; but that 
vith the same materials, whatever the richness the granulo- 
metric composition of the sand and the proportion of water 
ised for tempering, the resistibility is approximately propor- 


ional to the function , where c is the 


e+v wi 1- (c+) 
volume of cement, s the volume of sand, e the volume of 
vater, and v the volume of the empty spaces in a given 
neasure of the mortar. In this article we have not attempted 
to exhaust this excellent memoir, but we have endeavoured to 
sive an idea of the scope and character of the matter con- 
ained therein; and, for the benefit of those of our readers 
most interested in the matter, we add a few words about 
the materials, methods, &c., used by the author in these 
investigations. 

The same cement was employed throughout, namely, a 
Portland cement prepared at Boulogne and satisfying the 
requirements of the French Government. For some points 
sands of varying character and different origin were employed, 
but many of the investigations were conducted with crushed 
Cherbourg quartzite. In determining the “ granulometric” 
composition of a sand, all retained by a sieve with four 
openings—each of 16 square millimetres—per square centi- 
metre (No. 6) is regarded as ‘“ pebble and gravel,” all between 
this size and a sieve of 36 mesh per square centimetre (No. 15) 
as “coarse” sand, all between a 36 and a 324 mesh per square 
centimetre (No. 30) as ‘‘medium” sand, and that passing 
the last mesh is ‘fine’? sand. In all the experiments relat- 
ing in any way to calibration of the sand, special mixtures 
were prepared by taking actual measurements or weights 
of the separate sizes; and in recording the results of 
such experiments the author has adopted, for graphi- 
cally representing the influence of each of the sizes, a figure 
of an equilateral triangle, each angle of which repre- 
sents one of the sizes, and each side mixtures of two sizes, 
the proportions of each in such mixtures being represented 
by a mark placed in suitable proximity to their respective 
angles; thus a position on the side midway between the 
medium and coarse angles would represent a mixture of equal 
proportions of these sizes, and soon. Moreover, by drawing 
lines parallel with each of the sides, positions of intersection 
are obtained corresponding to mixtures of any proportions of 
the three sizes. As examples of this system, he shows a 
triangle with points of intersection, &c., representing sixty- 
six mixtures of sand, the granulometric composition of any 
of which is distinctly indicated. This shows the relation the 
size of the grains bears to the weight per cubic metre of the 
same sand. Another Fig. illustrates the effect the size of grains 
of the same sand has upon the quantity of water required for 
wetting it. Then the method for computing the compactness 
of fresh mortars is based on the consideration that if a 
weighed quantity P of a well-kneaded mixture, containing a 
known proportion by weight of cement c, of sand s, and of 
water w, measures a volume V, then the weight of each of 

ig a 

Vc+s+w 
a represents c or s or w, as the case may be; then by dividing 
the weights obtained in this manner by the respective specific 
gravities, the actual volume occupied by each constituent is 
ascertained, and the volume of the empty spaces will then be 
1 — (the vols.c + s + w). This latter factor constitutes the 
undesirable element in the finished mortar. 


these constituents in a unit volume is , when 








HIGH-POWER AMERICAN GuNs.—The construction of two high- 
power cannon, of special design for firing high explosives, is now 
under advisement by the naval ordnance officers. One of these is 
to be a wire-wound or built-up 8in. rifle, fifty calibres in length, 
according to designs submitted by Mr. Hurst, the inventor of the 
re-enforced cartridge. The sum of 50,000 dols. was appropriated 
for the purpose by the last Congress. Preliminary designs have 
been submitted by the inventor, and are now being considered by a 
special Board. The a of his re-enforced system of 
cartridge is the chief peculiarity of the design submitted for con- 
sideration. The plans for the other weapon originated with the 
Ordnance Bureau, and have already been worked out and 
approved. They call for a 7in. rapid-fire rifle of nickel steel, 
twenty calibres in length, to fire a tubular cartridge con- 
taining from 50 1b. to 60 1b. of high explosives. After 
the successful tests with Emmensite in a bin. rapid-fire and 
6in. high-power guns at velocities exceeding 2000ft. per second, 
the Ordnance Bureau is convinced that it is entirely safe to fire 
this material from high-power guns, and with the weapons specially 
constructed for the purpose it is believed that greater velocities 
may be obtained without danger of premature explosions. It is 
the opinion of Commodore Folger that a decided revolution in the 
character of armaments of vessels will follow the trial of these 
guns. He believes that the batteries of naval vessels will before 
long be composed of two classes of guns—the first, as at present, 
of great length and power, using armour-piercing projectiles ; and 
the second, shorter guns of 7 large bore and firing projectiles 
containing charges of powerful high explosives, the latter being 
intended for use against the unarmoured portions of ships.— United 
States Army and Navy Journal, 











JAN. 20, 1898. 


THE ENGINEER. 


63 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
January 14th, 1893. 
(Before Mr, JUSTICE ROMER.) 


HOPKINSON v, THE ST. JAMES’S AND PALL MALL ELECTRIC 
LIGHTING COMPANY, 


In this case, the hearing of which has already been referred to 
in our-columns, his Lordship delivered judgment for the plaintiff. 
The action is brought by Br. John Hopkinson, the eminent elec- 
trician, to restrain an infringement of his patent for improvements 
in the distribution of electricity by means of what is known as the 
** three-wire system.” 

Mr. Aston, Q.C., Sir RicHARD WEBSTER, Q.C., Mr. MOULTON, 
Q.C., and Mr. Hopkinson, Q.C., were for the plaintiff; and Sir 
Horace Davey, Q.C., Mr. FINLAY, Q.C., and Mr. RoGER WALLACE 
for the defendants. 

Mr. Justice RoMER gave judgment as follows :—The only point 
for decision in this case is whether the plaintiff's patent is valid, 
for, if valid, infringement is not denied. The decision on this 
point depends upon certain questions not of law, but of electrical 
science, and, in my opinion, more suitable for the consideration of 
an expert in that science than of a legal tribunal. I have, how- 
ever, been assisted by the evidence of skilled witnesses of the 
a distinction, and though, unfortunately, as generally 

appens in patent cases, the experts on the two sides do not agree, 

I have been enabled to come to a conclusion with regard to the 
objections taken to the patent, and the conclusion is that the 
objections fail, and that the patent is valid. In dealing with these 
objections, I will first consider those taken to the second claim in 
the patent, being the claim which relates to the invention now 
known as the ‘‘three-wire system,” and is the inven- 
tion used by the defendants, and in respect of which 
relief is sought in this action. On this part of the case it 
is of the utmost importance to understand what, according to 
the true construction of the specification, is the invention claimed 
by the patentee. And to understand the specification, which is a 
document of necessity addressed to and framed for the considera- 
tion of the small circle of persons acquainted with the difficult 
subject to which it refers, the following facts should be borne in 
mind. At the date of the patent there were two known systems 
of distributing electricity for the purpose of electric lighting, to 
which the patent was practically directed. I am aware that, 
theoretically and in its terms, the patent was not confined to the 
purposes of lighting, but extended to any purpose requiring the 
consumption of electricity in a system where the electricity is 
supplied at a fixed potential; but I am satisfied that this extension 
is of no practical importance for the purposes of my judgment 
when it is remembered that consumers of electricity generally— 
such as motors—can only be used with the plaintiff’s invention when 
the aw is supplied ata fixed potential ; and I shall, accordingly, 
hereafter only refer specifically to lighting, though it must be under- 
stood that I intend in my subsequent observations to include the more 
extended purpose of the patent, and where relevant and proper 
the necessary extensions of phrase to cover such extended purpose 
must be taken as intended, though for the sake of brevity and 
clearness I may speak only of electric lighting. The two systems 
I have referred to are in the evidence before me, and, may properly 
be spoken of shortly as the ‘‘ parallel” and the ‘series ’ systems. 
These two systems differ in principle. In the parallel system of 
lighting, which chiefly concerns incandescent lamps—though are 
lamps may be used, but with difficulty and not so usefully—the 
supply of electricity is at a fixed potential, with varying current. 
The system derives its name from the parallel wires which tap the 
main service conductor, along which the electricity flows from the 
dynamos and join the other main service conductor, down 
which the electricity flows back to the dynamos, On_ these 
parallels the lamps are hung, and the current varies as 
more or less of these parallels are used for the purpose 
of lighting the lamps on them. In the series system, 
used chiefly for arc lights, the lamps are hung in_ series 
along the main conductor, and the supply of electricity is at a 
fixed current, while the potential varies as more or less lamps are 
burnt. The first question that arises in the case before me is 
whether the invention 1 am now considering was by the specifica- 
tion intended and shown to extend to both systems, or to be 
restricted to the parallel system. For reasons which I will here- 
after give, when examining the specification in detail, I am 
satisfied that the claim was confined to the parallel system. And 
I may now shortly state what the invention was. Before the date 
of the patent the parallel system was not only well known but had 
been much improved from its first stage, which had been called 
the ‘‘simple parallel.” In the simple parallel there was no 
connection between the parallels except by the main conductors, 
and the consequence was that if one lighted lamp on any parallel had 
to be turned off all the lamps on that parallel had also to be turned 
off. The improvement on this was called ‘‘the compound or multiple 
parallel,” and consisted in placing a wire which joined the middle 
points of the parallels so that on each parallel there occurred a lamp 
or lamps on each side of this intermediate wire. By this arrangement 
the lamp or lamps on one side of any parallel might be turned off 
and yet leave the lamp or lamps on the other side of that parallel 
still burning. But even this compound parallel system had a great 
defect, arising from the fact that the turning off of lamps from 
one side only of the middle wire had the effect of increasing the 
brightness of the lamps remaining burning on that side and 
diminishing the brightness of the lamps burning on the other side. 
So that, in practice, in a system of electric lighting, lamps kept 
varying in brightness from time to time as other lamps on the system 
were turned off or on, and this fluctuation of the lamps was a con- 
siderable drawback to the use of the system, especially in private 
houses. The patentee discovered the means of remedying this by a 
contrivance as simple as it was useful. He joined the intermediate 
wire to the wire connecting the two dynamos working in series and 
the thing was done, For it was found—speaking shortly and not 
with scientific accuracy—that the difference between the electricity 
used on the two sides of the middle wire, which caused the difference 
of ae under the old compound parallel system, passed 
away down the central wire to the dynamos under the inventor's 
system, and ceased to act as a Ayr agen | element in the intensity 
of the burning lamps, and thus the brightness of the two sides was 
kept equalised and steady. The system so perfected, and which, 
as I have said, is now generally spoken of as ‘‘the three-wire 
system,” was of great practical utility, and in lighting on a large 
scale permitted the main copper conductors to comparatively 
small, without risk of bursting lamps, thus effecting a considerable 
— in copper—which was for practical Work a great desideratum 

—and also a saving in the expenditure of electrical energy. The 

advantages of the discovery, of course, increased as more 

parallels and lamps were used, and were of considerable practical 

importance only in the case where several lamps and els were 
used, and became minimised when only two parallels were worked. 
I will now examine the specification in detail, in order to see that 

the contention on the part of the plaintiff is established—that the 

claim in the patent is confined to the parallel system. Now, it is 

true that throughout the patentee does not use the term parallel to 

define the system he is dealing with. I believe this to be because 

he preferred to use the appropriate scientific terms to describe 

the system rather than the popular terms. But, in my opinion, 

when the specification is read with care and fairness and well 

understood, it is clear that the patentee is thereby confining 

his claim to the lel system. He shows throughout that he is 

dealing only with a system in which the potential is to be kept 

constant at the places where the electricity is to be supplied, and in 

which the current varies as more electricity is req to be used 

on the different wires that tap the main conductor—that is to 

say, that he is dealing only with the lel system, for on the 

ce of evidence it is clear that the charectentalics T have named 


denote the parallel system, and only that system. At the com- 
mencement of the specification—page 3 of the print, lines 7 to 10— 
where he refers in general terms to his invention, he shows that 
the system he is dealing with is one where the electro-motive force 
is supplied ata fixed potential. Now, that isa phrase well known to 
electricians (see, inter a/ia, evidence of defendants’ witness, Mr. Swin- 
burne). Moreover, I think that the words “such conductors,” at 
line 9, mean ‘‘conductors for an electric supply at a fixed potential.” 
It is ible, however, that the words may mean merely ‘‘ conduc- 
tors for an electric supply,” and I therefore pass on, only observing 
that the sentences immediately following—and in particular the 
phrases on lines 12 to 17 and 24 to 25—appear to me to support 
the view I have taken as to the meaning of the words ‘‘such con- 
ductors,” in line 9. Then, at lines 9 and 10 and 31 to 38, the 
patentee describes what his inventionis and its special advantages, 
substantially as previously pointed out by mein this judgment. At 
lines 9 and 31 he shows that one of the advantages is economising 
the cost of the main conductors, and I may add that the very ex- 
pression ‘‘ main conductors” implies branch conductors, which do 
not really exist except on the parallel system. At lines 9 to 10 
he shows that this can be done ‘consistently with efficiency 
and safety ’—that is, as I understand it, with efficiency, so as not 
to disturb the brilliancy of the lights, and with safety, because, 
on this system, there was no risk of bursting the lamps by over- 
pressure on any particular lamp. Then, at lines 35 to 38, he shows 
that the object and effect of his third wire is to bring back to the 
dynamos the excess of electricity required for the lamps on the 
one side of the central wire over that required for the lamps on 
the other side. I may now pass on to page 5, line 32, where the 
patentee proceeds to describe in detail the particular invention I 
am now considering, merely remarking, in passing, the observations 
at page 4, lines 44 to 53, as clearly referring to the parallel system. 
Now the detailed description at page 5, lines 32 to 48, when fairly 
read, in my pesos shows aul that the patentee was referring 
to the parallel system only, many of the expressions used, as well as 
Fig. 5, being inecaticatle to the series system. Then when I 
come to the second claim, at page 7, lines 7 to 21, being his 
claim in respect of the invention I am now considering, I 
find it clearly made with reference to his detailed description at 
page 5, lines 32 to 48, and to Fig. 5, which, as I have before said, 
in my opinion, refer to the parallel system only, moreover, in a 
question of this kind, depending as it does on what meaning 
electricians would attach to the technical phrases used in and the 
wording of the specification, I am entitled to take into considera- 
tion the views of the experts called as witnesses before me. With 
regard to this, I need only say that in my judgment, on the 
balance of the evidence, which is to some extent conflicting, it 
establishes that the specification, toan electrician, would show that 
the parallel only is the one referred to by the patentee. But, 
indeed, on this point there is not so much difference as might be 
expected, as the defendants’ experts generally admit that the 
patentee was thinking of the parallel system, though they are not 
agreed with the plaintiff's experts that he has with sufficient clear- 
ness, in his specification, confined his claim to that system. And 
some of the statements made by the defendants’ experts are 
very significant as supporting the plaintiff's case — as, for 
instance, Mr. Swinburne’s evidence on the seventh day. 
Having come to the above conclusion as to the meaning of 
the specification, I now proceed to consider the objections to the 
claim. The utility of the invention cannot be disputed, but it is 
said, for the defendants—first, that the invention has been antici- 
pated, and, failing this, secondly, that, having regard to the state 
of knowledge at the date of the patent, there was no sufficient 
merit, discovery, or novelty in the invention to sustain or form the 
proper subject of a patent. As to the first objection, there are in 
substance three alleged anticipations relied on by the defendants— 
namely, those which may be shortly referred to as the Sauchie- 
hall, the Alexandra Palace, and the Inchigore installations, A 
few others were referred to in the evidence, such as the installation 
on the steamship City of Berlin, but these did not substantially 
differ from the Alexandra Palace and Inchigore cases, and need not 
be separately considered by me. Now, if the defendants’ case as to 
Sauchie-hall had not broken down, an anticipation would have been 
established. But on the whole evidence as to this I am satisfied 
there was no anticipation, and that the installation at Sauchie- 
hall was not the plaintiff's three-wire system at all, but at most 
merely a case of the ordinary multiple parallel, where the middle 
wire is not connected with the dynamos. There were two 
witnesses for the defendants—Andrews and Town—whose testi- 
mony, if it could have been accepted, would have established that 
the third wire was connected with the dynamos, Sir Horace 
Davey in his summing up referred also to a witness, M’Killop, 
but in justice to that witness I am bound to say that, taking his 
evidence as a whole, he did not purport to say from his own know- 
ledge that the third wire was connected with the dynamos. Now 
as to Andrews and Town I am sorry to be obliged to say that I 
cannot give credit to their testimony on the point. This Sauchie- 
hall case broke down, and may be dismissed from further 
consideration. Then as to the Alexandra Palace case, that was, 
in my opinion, no anticipation, The following are the con- 
clusions I come to from the evidence before me, taken as a whole :— 
This Alexandra Palace installation was not a case of the parallel 
system at all. It was really a mere case of two arc lamps in series 
with a common return between them to the dynamo, When 
both lamps were burning they were burnt in series on one main 
conductor, and the whole electric current went along the main con- 
ductor through the two lamps, and for all practical purposes no 
electricity passed down the return or central wire. When one 
lamp only was burnt the central wire—which was as thick as the 
main conductor—operated as part of the main conductor, and the 
electric current went along this one conductor only through the 
lamp back to the dynamos, There was no tapping, and certainly 
there were no parallels. There was no saving of copperin the way 
and of the kind effected by the plaintiff's invention, The third 
wire was, as I have already said, in fact of the same thickness of 
pe red the main conductor, and such saving of copper as was 
effected was only such as is always obtained when a common 
return is used—that is to say, that instead of having four main 
conductors to burn two arc lamps separately you have three only 
because of the common return, The central wire cannot be said 
fairly to carry away excess of electricity between lamps 
on one side and lamps on the other within the meaning and spirit 
of the plaintiff's invention and specification. For all sub- 
stantial purposes the central wire either took back the whole 
current or none. The practical advantages of the plaintiff's inven- 
tion were not, or were certainly not all, obtained in this installa- 
tion. And I think it is not a fair objection to the novelty of a 
process, which is intended to be and which is of great use when 
applied to a system comprising many things, to say that the case 
of one has not been expressly excluded by the inventor, and that 
as the application of the process to the case of the one, so far as it 
could be applied to the one, was known, therefore the process has 
been anticipated, though the utility of the invention practically 
disappears when the case of the one is considered, fe such an 
objection were allowed there could never be a valid patent for 
many important discoveries, as, for instance, for many discoveries 
in connection with multiple telegraphy. Then as to the Inchi- 
gore case, that in principle is not distinguishable from, 
and does not go beyond the Alexandra Palace case. The 
only difference is that instead of one lamp on each side 
of the central wire there were several lamps. But the 
lamps were in series—the same number on each side—and, 
as before, either all the lamps were burnt in series on a main 
conductor, in which case substantially no current passed down the 
central wire, or one set of lamps was burnt in series, in which case 
the central wire became part of the main conductor, and substan- 
tially all the current flowed down it. In this case, as in the 
Alexandra Palace case, one of the essentials of the plaintiff's 








— was absent—namely, the joining of the middle points of 
the bridges or parallels to one another. All the remarks I have 





made with regard to the Alexandra Palace case in fact apply to 
this, and I need not repeat them. It follows that the alleged 
anticipations fail. Then as to the second point—that there was no 
real invention made by the patentee—the case is put most strongly 
for the defendants in the following way: It is said that, taking 
the Inchigore case, you could easily turn the series lighting into 
parallel, and that to do this required no invention, and that if 
this were done you had the plaintiff's invention. It is also said 
that, taking the known compound-parallel system, it required no 
invention merely to connect the third wire with the dynamo, 
especially as this had been done in the common return 
and in the Alexandra Palace and Inchigore cases. But I 
think these views fallacious. No doubt, now that the thing is 
done, it is very easy to understand and becomes obvious to all. 
But I do not think that it was obvious until discovered, or that it 
could be arrived at without thought and experiment. An eiec- 
trician who knew all that had been done up to the date of this 
patent, and who set himself down to try and cure the known 
defects of the existing compound-parallel system, would by no 
means as of course have hit upon the plaintiff's invention. In par- 
ticular I think it would probably never have occurred to him to 
regard the Alexandra Palace and Inchigore installations, which 
were series systems, as being likely to lead to a solution of the 
sroblem, or to try the effect of turning the Inchigore series lamps 
into lamps on parallel. Certainly, in my opinion, he could not 
have come to the conclusion that such an attempt would result in 
success without investigation and experiment, especially when it is 
borne in mind that the Alexandra Palace and Inchigore lamps 
would not have burnt in parallel. And a convincing proof that 
the plaintiff's discovery was not obvious lies in the fact that there 
were skilled electricians who at this time knew of the series and 
parallel systems, and some of them had about this time to put up 
installations on the parallel system, in which it would have been a 
great advantage to use the plaintiff’s invention, and yet it never 
occurred to any of these electricians to use it, and the invention 


remained undiscovered by them. Take, for example, the case of © 


the defendants’ witness, Mr. Crompton, who put up the Alexandra 
Palace installation, and of Mr. Siemens, who put up the Inchigore 
installation. The fact is that electricians knowing the compound- 
parallel system, and having the Alexandra Palace and Inchigore 
installations before them, were on the verge of making the plain- 
tiff’s discovery, and yet, though they were all eagerly searching 
for novelties and improvements, they never made it. And it is a 
significant fact that Professor Silvanus Thompson—one of the 
defendants’ witnesses—for the purposes of a lecture, about this 
time prepared a diagram showing all the principal and newest 
systems or methods of lighting which were known or occurred 
to him, and yet it never occurred to him to suggest a system 
like the plaintiff’s. For these reasons I think the second 
objection fails, and I have thus dealt with the principal 
objections to the patent. But there are one or two minor 
points taken on behalf of the defendants with which I must 
now shortly deal. It is said that the plaintiff's specification is in- 
sufficient, inasmuch as the patentee says his system is applicable 
to the case of alternate currents, and the defendants allege that to 
work dynamos in series, in alternating currents, they must be 
rigidly coupled and that a workman is not told by the specification 
to rigidly couple the dynamos, and would not know that he ought 
to do so. Now, on this point there is considerable conflict of 
evidence, but on the whole I am satisfied that the objection is not 
substantiated. I think that any workman of ordinary skill, who 
would be employed to put up the dynamos to be used according to 
the plaintiff's specification, would know that the dynamos to be 
worked in series with alternating currents must keep time and that 
the ordinary method of effecting this would be rigidly coupling 
the dynamos. The fact is that for many years prior to the patent 
the dynamos had been rigidly coupled in practice, and at the date of 
the patent it was a somewhat novel discovery that, as an exception 
to the general rule, rigid coupling might be dispensed with 
when the dynamos were not in series. I need only add that a 
portion of Lord Kelvin’s evidence on this point, relied upon by 
defendants’ counsel, has, I think, been misunderstood. 1 think 
Lord Kelvin was there considering the case of an ordinary work- 
man with no experience or knowledge as to dynamos. I do not 
think he meant to suggest that a workman of ordinary skill— 
such a man as would naturally be employed in putting up dynamos 
—would have experienced any doubt or difficulty in putting up the 
dynamos so as to make them work efficiently in series with alter- 
nating currents. But, if he did, then I think, on the balance 
of evidence as a whole, that he was mistaken in this part of 
his testimony. The above substantially exhausts all the objections 
taken to the plaintiff's invention that is the subject of this 
action. But the defendants say that plaintiff's first claim—which 
concerns what I may call the potential measuring machine—is bad, 
and so the plaintiff's patent must altogether fail even though the 
second claim, by itself, would be good. But the defendants have 
failed to satisfy me that the first claim is bad. In the first place, 
they say the invention claimed is not useful. On the balance of 
the evidence before me I am satisfied it is a useful invention, and 
can be used to advantage, though, owing to a variety of circum- 
stances, it may not have been used commercially in its simple form, 
as described in the patent, up to the present time. The defen- 
dants’ only other objection to this first claim is based on the 
allegation that the machine will not work asa practical machine with 
alternating currents owing tolocally induced currents thereby caused. 
On the balance of the evidence before me I am satisfied that it will 
work, I think, moreover, the specimen of this machine made for 
the plaintiff was fairly made according to the specification, and 
that specimen certainly worked well. No doubt, if you are 
perversely ingenious enough to sit down and see how you can make 
a machine, which, though nominally in accordance with the 
plaintiff's invention, yet will not work, you may succeed. The 
model produced by the defendants shows this; but that model I 
do not regard as fairly made in accordance with the plaintiff's 
invention and specification. Having now dealt with all the objec- 
tions against the plaintiff's patent urged before me, and shown 
that in my judgment they fail, I grant to the plaintiff the usual 
relief sought by him against the defendants as infringers, with 
costs, 

Upon the application of the defendants and representation of 
the urgency and public importance of the work carried on by them, 
Mr. Justice Romer suspended the injunction for six months, this 
having been agreed to by the owners of the patent as a concession, 
and out of regard to the great public inconvenience that would 
have been caused by a summary stop being put on the electric 
lighting of the St. James’s district. The St. James's Company 
have, however, to continue the account of profits which the judg- 
ment has awarded the plaintiff during the suspensory period. 





January 17th, 1893. 
(Before Mr. JustTIcE KEKEWICH.) 
THE NATIONAL TELEPHONE COMPANY (LIMITED) ?%. BAKER. 


Tuis was the sixth day of the trial of this action, which raises a 
novel and important point never before discussed on this side of 
the Atlantic, although much debated in the United States. The 
plaintiff company have a largely adopted system of telephonic 
communication at Leeds, using, as is customary with them, a wire 
between their telephone ‘‘exchange” and the subscriber's 
residence, relying upon the earth return to complete the 
electric circuit. The defendant, who is a contractor employed 
by the well-known Thomson-Houston International Electric 
Company, has recently established an electric tramway at 
Leeds, using what is called the ‘single over-head wire system” 
to carry the current to the tramway car, _ Which current 
operates a motor or motors on the car, causing the car to 
travel; and then the current returns along the rail, which is 
uninsulated. The plaintiff ae and their subscribers found 
that when their wires were anywhere near the electric tramway the 
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telephones were seriously affected. While the trams were running 
the subscribers served by the affected telephone wires heard, it 
was said, noises of varying pitch and intensity, from a low moan 
to a loud shriek or howl, md variously described as a rising musical 
note, a buzzing, or a sound like water from a tap, which, in some 
cases, prevented the subscribers from communicating with one 
another. The plaintiff company and Mr. Charles Lupton, one of 
their subscribers, accordingly brought this action, alleging that what 
the defendant was doing constituted a nuisance in law, and that —_ 
were entitled to an injunction to restrain him from committing such 
nuisance. A great deal of evidence has been given by electricians of 
eminence on either side, including Lord Kelvin, Mr. Preece, chief 
electrical engineer to the Post-office, Dr. Hopkinson, Professor 
Sylvanus Thompson, Mr. Crosbie, the vice-president of the Society 
© Electrical Engineers of the United States, and the Hon. John L. 
Wise, an American counsel of eminence, who has conducted 
seventeen or eighteen cases on the same question in the United 
States. It appeared clearly from the evidence on both sides that 
the use by the plaintiff of a metallic return instead of the earth— 
in other words, of a complete metallic current—would afford a 
complete cure for the disturbance complained of ; further, that the 
Thomson-Houston system of electric tramway used by the defen- 
dant was the best one known, and had been adopted in the United 
States almost exclusively in preference to any other. 

Sir R. Wesster, Q.C., Mr. WarmincTon, Q.C., Mr. FLETCHER 
Mouton, Q.C., Mr. MickLeM, and Mr. R. W. WALLace, for the 
plaintiffs, contended that the disturbances constituted a ‘‘ nuisance” 
which ought to be restrained by injunction. 

The Soricrror-GENERAL (Sir John Rigby, Q.C.), Mr. Bous- 
FIELD, Q.C., and Mr. DuNHAM, for the defendant, tended that 
the alleged disturbance did not fall within the legal definition of a 
“nuisance ”"—namely, ‘‘ any injuries to easements, and such injuries 
to natural rights of property, as do not directly interfere with 
the possession of the soil, are nuisances” (Yoo! on Nuisance,” 
page 83); and that the plaintiffs had no easements or property— in 
other words, that while there was damnum there was no injuria, 
and that both damnum and injuria were necessary to constitute a 
right of action. 

Mr. Morton Dantet held a watching brief for the Thomson- 
Houston International Electric Company. 

At the close of Sir R. Wesster’s reply, 

Mr. JUsTICE KEKEWICH said he would consider the case, and 
wished now only to make one observation. This case struck him 
as a very cogent example of the necessity, which had exercised the 
minds of many judges, including himself, of bringing an action, 
before issue joined, before a competent tribunal, in order that the 
method of procedure in the action might be laid down. If the 
present action had first come before a judge for that purpose, a 
great deal of time might have been saved, though he did not 
intend to blame anybody for the time that had been occupied—it 
could not be helped. ‘ 











AMERICAN ENGINEERING NEWS. 
(From ovr orn Correspondent.) 

Concrete dam.—A_ monolithit concrete dam, 120ft. high and 
curved on plan, is being built to form a reservoir for the water 
supply of Butte City, Mont. The face is vertical and the back 
curved, increasing in thickness from 10ft. at the crest to 83ft. at 
the base. At a height of 30ft. from the base three 20in. pipes are 
laid through the dam, with vertical pipes against the inner wall to 
take water from 30ft., 40ft., and 50ft. above the base. The length 
on the crest will be 350ft., and the radius of the face of the dam 
is 350ft. The abutments and foundations are in granite bed rock, 
all loose parts removed and seams and crevices grouted and filled 
with concrete. The concrete for the body of the dam is composed 
of Portland cement, 24in. broken stone well screened, and clean 
sharp sand, It is laid in short horizontal sections not over Sin. 
deep. Large granite boulders are embedded in the concrete, which 
is well tamped underand around them, care being taken to prevent 
any horizontal courses of boulders or concrete. These boulders 
are carefully cleaned from moss, dirt, &c., by a water jet and steel 
brushes. The face of the dam is laid up in hard blue granite. 
The reservoir will cover 130 acres, and have a capacity of 
1,000,000,000 gallons. From the dam the water will be carried to 
the city by nine miles of 24in. wooden conduit, built up of longi- 
tudinal redwood staves banded with steel, and three miles of 20in. 
lap-welded steel pipe. 

Philadelphia elevated vailiways.—A system of elevated railways 
extending through the City of Philadelphia and its residential 
suburbs is to be constructed. The columns will be of two channel 
irons set face to face, the backs to the sides of the street, and the 
two sides connected by lacing bars. On the top of these rest 
transverse girders, the necessary bearing area being provided by 
brackets rivetted to the sides of the columns. Brackets rivetted 
near the bottom of the transverse girders carry the longitudinal 

‘late girders, two to each track, 5ft. apart, centre to centre. On 
Market-street, 62ft. between curbs, the columns will be in the 
middle of the street, 24ft. apart transversely and 44ft. longi- 
tudinally. The minimum headway is 14ft. A plank walk with 
handrail will be on the outside of each track. e longitudinal 
girders are 4ft. deep, and the transverse girders 4ft. 4in. The 
longitudinal girders are connected by horizontal and vertical 
diagonal bracing. On Front-street, 34ft. between curbs, the 
columns are 18in. inside the curb line, the transverse girders 
4ft. Gin. deep, with lattice web members between the tracks. The 
same arrangement is followed on Lancaster-avenue, 44ft. between 
curbs, the transverse girders being 5ft. deep. In both these cases 
the side walks are on the river side of the tracks, the tracks being 
24ft. apart, centre to centre. The rails will be spiked to wooden 
cross ties resting on the tops of the longitudinal girders, and will 
have inner and outer sana tached to each rail. 

Railay notes. —The New York, New Haven and Hartford Rail- 
road proposes to issue 15,000,000 dols. of convertible debenture 
certificates for completing the four-tracking of the New York 
division and Harlem branch ; double-tracking between New Haven 
and New London; improved terminal facilities at New York, 
Bridgeport, New Haven, New London and Providence; increasing 
the Tecomactive and rolling stock equipment; eliminating grade 
crossings, and extending the block signal system; also for paying 
off the company's public debt incurred for the above purposes. 
As an example of the improvements being made by many of the 

rincipal roads, it is interesting to note that the Lake Shore and 
Michigan Southern Railroad has built a cut-off nine miles long, 
which is only 150ft. shorter than the old line, but saves 21 deg. in 
curvature and has maximum grades of 16ft. to the mile, while the 
old line had grades of 30ft. An extensive new terminal is to be 
established at Pittsburg, Pa., for the Baltimore and Ohio Railroad, 
Philadelphia and Reading Railroad, and Wabash Railroad. The 
Florida Central and Peninsular Railroad has let a contract for a 
line from Savannah, Ga., to Hart’s-road, Fla., 132 miles. A 
company has been organised in Wyoming to build a railway 
300 miles long from the Northern Pacific Railroad to the soda 
lakes, to develope the soda product. In the Rocky Mountain 
region there is considerable work in progress. The Colorado 
Midland Railroad is building a line to Cripple Creek, the steel 
rails for which are being rolled in Colorado. The Butte and 
Anaconda Railroad is building a line in the mining district of 
Montana, and the Burlington and Missouri River Railroad is 
surveying for a number of projected lines. 

Block signal system.—An improvement in block signalling has 
lately been brought out by which the semaphore arm is auto- 
matically set at “‘danger” by a train passing it, and cannot be 
released by the signalman until the whole train has passed into 
the next block. signal is thus automatically set and kept at 
“danger” when a train is on the block, and when the block is 
clear the signal cannot be lowered until the signalman has gone 
through the regular course of operations of setting his lever to the 
danger position and then bringing it back to the safety position. 





The rod connecting the balance lever with the semaphore arm is 
in two pieces, the end of one sliding within the end of the other, 
in a box attached to the signal post. A latch and magnet are used 
to couple the rods, and there is a track circuit, with a relay which 
controls a second circuit. The arrangement is such that when the 
block section is clear there is an electrical circuit through the 
magnet of the rod coupling, so that the rods are coupled together, 
and the signal can be lowered by the lever and wires in the 
ordinary way. When a train enters the block, and as long as it 
remains in it, the circuit is broken and the rods uncoupled. The 
balance weight then brings the semaphore arm to ‘ danger,” and 
the movement of the lower rod by the signalman’s lever cannot 
move the upper rod and semaphore arm. When the train has 
passed off the block the circuit is restored and the rods are 
coupled. The arrangement can be applied to single-track working, 
and can be operated as a slot for lock-and-block. 

Lake Evie and New York Ship Canal.—The International Naviga- 
tion Company has been organised to establish communication 
between Lake Erie and the Hudson River by a canal for ships of 
22ft. draught, allowing navigation between New York and 
Montreal. The locks are to be 50ft. wide, 450ft. long, and with a 
lift of 40ft. to 80ft., special a ae for this 
great lift. The canal between Lake Erie and e Ontario will be 
about twenty-four miles long, with four locks of 80ft. lift each, 
and vessels would make the passage in about four hours. The 
route will follow the St. Lawrence, reaching Lake St. Francis with 
one lock of 48ft. lift at Cornwall. Thence one branch will descend 
to Montreal with alock of 82ft. at Lake St. Louis, and another of 
45ft. at Montredl Harbour. The other branch will strike Lake 
Champlain, descending to its level by one lock of 50ft., and after 
navigation down the lake the route will reach the Hudson River, 
descending to it by a lock of 35ft, lift. Between Lake Erie and 
Montreal there will be seven locks, and 363 miles of navigation, of 
which forty-five miles will be by canal. Between Lake Erie and 
New York will be seven locks and 706 miles of navigation, of which 
131 miles will be canal. Between Montreal and New York will be 
four locks and 403 miles of navigation, of which 115 miles will be 
canal. The time will be sixty hours from Lake Erie to New York, 
thirty-eight hours between Montreal and New York, and thirty- 
two hours between Lake Erie and Montreal. 

Canal locks. —A_ new type of canal lock has been invented and 

patented by G. W., Ferriss, by which very high lifts will be made 
practicable, and it is intended to use this arrangement on the 
proposed canal between Lake Erie and Montreal and New York, 
the route of which will be 1069 miles in length, with 176 miles of 
canal, and nine locks of 40ft. to 82ft. lift. The locks are practi- 
cally huge elevators or lifts carrying a section of the canal, and 
raised and lowered by pneumatic | ye instead of by hydraulic 
»ower, as in the Fontinettes and other European canal lifts. 
There are two balanced pneumatic caissons, the upper one 
descending by the addition of a slight excess of water, while the 
lower one ascends, The pressure will not exceed 81b. per square 
inch for a vertical lift of dott. With this arrangement there isa 
minimum waste of water, the waste being only the amount of 
water used to overcome the equilibrium, and cause the caisson to 
sink, while with the iphone locks the loss is equal to the 
contents of the lock at every passage. The locks will be built of 
steel, like enormous tanks, and the compressed air will be 
furnished by means of a hydraulic pump operated by a turbine 
driven by the overflow of water from the dock. A ship canal 
convention is to be held at Washington, D.C., in yw” with a 
view to aid in securing a deep draught waterway from the great 
lakes to tidewater, as well as a deep water channel through and 
between all the great lakes. The latter work is now being carried 
out under the United States engineer corps. 

Lake steamers.—Two large steamers are being built at Cleveland, 

O., for the passenger service between Buffalo, N.Y., and Duluth, 
Minn. They are to have a speed of 20 knots, and to make the 
trip in fifty hours. They will be 380ft. long, 44ft. beam, 34ft. 
depth of hold, 18ft. draught with water ballast, 16ft. draught with 
water compartment in the double bottom pumped out. ey will 
thus have ample draught for open lake sailing, and will at the 
same time be able to ee their draught in crossing the Detroit 
Flats. The engines will be quadruple-expansion, inverted vertical 
marine engines of 7000 horse-power, with cylinders 74in., 5lin., 
36in., and 2hin, diameter, and 42in. stroke. ere will pape 
eight Belleville tubulous or water-tube boilers, placed in a double 
row back to back along the centre line, with the fire-rooms on the 
outer sides, and the coal bunkers between the fire-rooms and the 
sides of the ship. The boiler pressure will be 2101b. per square 
inch, The boilers will be divided into three batteries of ten, eight, 
and ten each, by transverse bulkheads, and there will be three 
smokestacks. The U.S. Navy Department is not favourably dis- 
sony to the Belleville boilers, from the liability of the tubes to 
»end, and the limited steam space, and their performance on these 
boats will be watched with interest. The hulls are built of steel, 
and there is accommodation for 316 cabin passengers and 300 
steerage passengers. There are to be six of these passenger 
steamers and six fast freight steamers running between Buffalo 
and Duluth in connection with the Great Northern Railway from 
Duluth to Everett, Wash., on Paget Sound. 

Measurement of flood waves in sewers.—At a recent meeting of the 
American Society of Civil Engineers a paper by Mr. A. J. Grover, 
on ‘* Flood Waves in Sewers and their Automatic Measurement,” 
was read. The experiments were made at Owala, Neb., in a 
circular brick sewer, 8ft. 6in. diameter, draining an area of 2100 
acres, with slopes of 1 per cent. to 18 per cent., and having a 
population of 40,000. The rainfall was measured at the same time, 
the rain gauge being a modification of that used by the United 
States Weather Bureau, with two tops. The sewer gauge was a 
galvanised iron boat, 3ft. long, lft. wide, and 6in. deep, carried 
by an arm which allows free vertical movement. A longitudinal 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Tue state of trade is improved this week by the quarterly meetings 
being over, and by business having settled down into its ordinary 
channels for the quarter. The New Year's trade may now be said 
to have fairly commenced, and makers are hopeful of a fair 
demand. The extent of orders which has resulted from last week's 
meetings has not, so far, been very large, but an increased 
activity was observable on ‘Change to-day—Thursday—in 

Birmingham, and yesterday in Wolverhampton, and negotiations 

in numerous directions, alike for pig and finished iron, which were 

opened at the quarterly meetings, have been this week concluded 
to makers’ satisfaction. 

The reduction in marked bars has undeniably interfered a good 
deal with the colonial and foreign demands, the change having 
occasioned export buyers to postpone ordering, in the expectation 
that probably some reduction in other descriptions of iron might 
follow. In this expectation, however, they will certainly be dis- 
appointed ; for makers all round are intimating that no further 
drop is likely, and that business must be conducted as though no 
alteration in marked-bar prices had occurred. Buyers beyond seas 
have therefore nothing to gain by further waiting, and it is to be 
hoped that they will realise this and place their orders without 
further delay. 

Much complaint was again made by ironmasters to-day of what 
they declared to be excessive prices which are still demanded for 
coal. Makers stated that the high quotations which were adhered 
to by colliery owners are undoubtedly exercising a very injurious 
effect upon trade, and arecrippling the iron cg mnge’ A most oye A 
It was stated that considering the price of iron, forge coal ought 
not now to be above 7s. per ton, compared with 8s. 6d. which is 
being charged. In 1886 common bars were £5 and Midland pigs 
35s. Coal was then 6s., and for years before that 5s, 9d. Iron- 
masters declare that a reduction must take place in the interest of 
trade, and they state that colliery owners’ excuse that long tonnage 
weights are now being allowed to the boats is really no valid 
excuse at all, since it has been the practice for P pene past to allow 
fully as long tonnage weights as at present, and some years back 
as many as 30 tons weight were allowed to the boat load, although 
only 20 tons were paid for. 

The sheet iron trade, which may be regarded as the most im- 

rtant branch of the Staffordshire business, shows signs of some 
ittle improvement, and the revival, such as it is, is very welcome. 

Orders from the galvanisers are a little more abundant, and the 

mills are employed more regularly. Prices, however, continue 

easy at £6 lbs. to £7 for singles, £7 to £7 5s. for doubles, and 
£7 lds. to £8 for lattens. e galvanisers report orders from 

Australia, South America, India and the Cape as rather more 

buoyant, and it is very satisfactory that last month’s shipments, 

which exceeded 15, tons, of the value of £192,000, were an 
increase on November alike in weight and value. 

The Midlands contributed most of the 3660 tons of galvanised 
sheets which went from England to Australia last month, and which 
are valued at £51,938, But this was a drop both in tonnageand value, 
the previous year’s figures for December having been 5236 tons and 
£80,436 respectively, An improvement in the value of December 
shipments of the same material to Chili appears, of from £7739 in 
December, 1891, to £18,611 last December. The following 
improvements appear in the complete year’s trade :—Chili, from 
4861 tons to 13.397 tons; the Argentine, from 3998 tons to 
15,725 tons; and India, from 20,195 tons to 28,361 tons. Some 
other markets show a decline, The total galvanised sheet exports 
for the year were 157,052 tons of the value of £2,073,967, as 
against 163,902 tons of the valne of £2,310,108 in 1891. 

Further lists are to hand from some of the best iron houses 
giving prices to the present quarter. Philip Williams and Sons, 

ednesbury Oak Ironworks, quote mitre bars gin., round or square, 
to 3in., £7 10s. per ton; ditto 4in., or yyin., or flats gin., also 
£7 10s.; rounds and squares are 10s. per ton extra for each yyin. 
less than j;in. down to jin. Mitre strip iron from 2}in. to 6in. 
broad, not thinner than 14 w.g., is quoted £8, and so are plating 
bars. Sheets, singles to 20 w.g. inclusive, are £8; doubles to 

24 g., £8 10s.; and lattens, to 26 g., £9 10s. For sheets thinner 

than these last 10s. per ton extra is charged for each gauge. 

Angles to 8 united inches are £8; best iron, £9; and bars cut to 

exact lengths 5s, per ton extra. 

Messrs. Millington and Co., Tipton, quote their new list prices 
as :—Summerhill Crown bars, £7; 8. H. ditto, £7 10s. ; cable bars, 
£8 ; best, £9, and double best, £10. Best rivet iron is £8 15s., 
and double best, £10 5s. Summerhill Crown plates are £8 10s. ; 
S. H. ditto, £9; best boiler plates, £9 10s,, and best best ditto, 
£10 10s. per ton at works. 

Knight and Crowther, Cookley Ironworks, quote :—Crown bars, 
lin. to 6in. wide, £7 10s. ; best, £9 10s, ; charcoal bars, £15 10s. ; 
and extra charcoal, £20. Plating bars are £7 10s. to £9 10s. ; and 
charcoal nail rods, £16 10s. Sheets, singles to 20 w.g. are quoted : 
“‘ Debdale” brand, £8 10s. ; K.B.C., £9 10s.; Crown, £11 ; best, 
£12 10s. ; charcoal, £14 10s. ; and Knight's charcoal, £19 10s. ; and 
soft steel sheets, singles, £10 10s. Nailsheets are quoted £8 10s. ; 
black charcoal plates for stamping, £20; and soft steel ditto, £11. 

Best thin stamping sheets are quoted by E. P. and W. Baldwin, 
Wilden Ironworks, as: “Shield” brand of singles, £11; ‘“‘Severn” 
brand, £12; Baldwin-Wilden best, £13; B. B., £14; B. B. B., £15; 
charcoal, £17 10s.; best charcoal, £20 10s.; and E, B. ditto, 
£22 10s. per ton. Doubles are £1 per ton above these prices, and 
trebles £2 10s. 

In the pig iron trade, orders as to which negotiations were 

at the quarterly meetings have since n confirmed 





shaft carries a paddle-wheel, 18in. diameter, with twelve paddles, 
which is revolved by the sewage and measures the velocity of its 
flow. Electrical connections are used te record on a revolving 
cylinder the depth of sewage and the velocity of the wheel. The 
records, taken in relation to rain gauge readings, show in cases of 
heavy rain an almost instantaneous rise in the sewer, and a sub- 
sidence almost as quick. With a steady rainfall of 0°2in. for thirty 
minutes on an area of 2100 acres, the summit of the wave will have 
reached the mouth of the sewer by the time the rain ceases. The 
regular daily records show very markedly the noon stop of factories 
and elevators, and the days of greatest consumption of water. The 
author considered that no formulas for the flow of flood water in 
sewers are complete if they do not take into consideration the 
intensity of rainfall per second. 

Proposed naval ram.—Commodore Folger, Chief of the Bureau of 
Ordnance, U.S.N., has prepared plans foran armoured ram, whose 
main purpose will be to ram an enemy’s vessels, but which will also 
be provided with heavy protective armour and guns for firing pro- 
jectiles charged with high explosives. Two of Ericsson’s sub- 
marine guns are also to be fit! She will be 275ft. long over all, 
262ft. on the water-line, 46ft. extreme beam, and 40ft. on the 
water-line ; 17ft. draught, displacement 2700 tons, engines of 6225- 
horse power, and a sustained sea speed of 18 knots. The coal 
supply of 190 tons will give a steaming radius of 821 knots at 
maximum s with natural draught. She will have submerged 
armour, with heavy backing enclosed in fore-and-aft compartments. 
The armour will be 3in. thick on the curved deck fore-and-aft, 5in. 
thick at 3ft. above the water-line, and 4in. at 3ft. below the water- 
line, and 3in, at 24ft. below the 4in. armour, the lower edge of the 
armour being 9ft. below the water-line. The submarine guns would 
fire two projectiles with 500 Ib. of gun-cotton each at close range, 
striking the enemy below the armour belt. Above the deck will 
four Yin. breech-loading rifled mortars, two forward and two aft, 
firing nickel steel projectiles —; ing a bursting a of 200 1b, 
of Emmensiteor other high explosive. The So anes 
Ammen, and now being built, is 2200 tons disp) ent, 15ft. 
or 4800-horse power engines, and is to have a speed of 
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by letter. Only a moderate business has been done, and it cannot 
be said that business in crude iron is up to the average of some 
previous years, Did the demand exist, it would be an easy matter 
to supply it by blowing-in many of the furnaces which are now 
idle. Should the finished iron trade improve, no doubt the call 
for pig iron will become more pronounced, and in that case the 
remainder of the year may see an enhanced output. Prices are 
weakening, and buyers seem disinclined to give more than lean 
figures, which have to be pted if busi is to be done. 

orthamptons are quoted 41s, to 42s., Derbyshires 42s. 6d. to 43s. 
for average sorts, with one or two top brands at 45s. Lincolns 
vary from 45s. 6d. to 47s, Staffordshire pigs are 36s. to 37s. for 
cinders, 42s. to 43s. for forge part-mines, according to mixture, 
45s. to 50s. for foundry part-mines, 60s, easy for hot-blast 
all-mines, and 100s. for cold-blast. 

The steel trade is active as regards the extent of demand coming 
forward, but local makers are now being assailed by severe com- 
petition, not only in other steel-making districts of England—par- 
ticularly Cleveland and Scotland—but also from Germany. Great 
surprise has been created this week by its becoming known that 
the Germans are sending steel into this district, at _ against 
which native makers cannot compete. Steel plates for gasometer 
making and engineering purposes, and steel rods for rivet, screw 
and wire making, are coming over to Staffordshire engineering 
works, and Birmingham screw and wire-drawing factories, at prices 
which Staffordshire steel makers cannot accept other than at actual 
loss, German steel rods are £6 delivered, and plates in = rtion. 
The exceedingly low through continental rates allowed by the rail- 
way companies makes this remarkable tition possibl 

more the new railway rates are examined, the more bitter 
are the complaints by ironmasters and mineral agents here. 
ironmasters have only just realised the full bearing of the in 
charges, and they declare that the increased rates, on mineral 
conveyance oy, will be a most serious addition to their costs 
of manufacture, and the present selling prices of iron prohibit 
any chance of reimbursement. Never during the last thirty years 
was trade so little able to bear the new rates. The action of the 
carriers in withdrawing the_rebate of 1s. per ton hitherto allowed 
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on coke traffic will be a most serious matter to the blast furnaces 
unless the companies can be induced to withdraw their notice. 
The rebate alteration, and the future conveyance of only 20 cwt. 
to the ton, will mean an advance in prices of at least 1s, 3d. per 
ton. The immediate reinstatement of the rebate is demanded, or 
Staffordshire cannot compete with other districts. 

The desulphurisation of pig iron by the admixture with it of 
cucium chloride and lime, was the subject of a paper read on 
Saturday at Dudley, before the South Staffordshire Institute of 
Iron and Steel Works Managers, by Mr. E. H. Saniter, of Wigan. 

The complete returns of the exports of iron and steel during 
lust year shows that the total sent away was 2,740,217 tons, against 
3,240,146 tons for 1891 ; a decrease of close upon 500,000 tons, or 
i percent. The value was £21,763,190 ; a fall of £5,113,810, or 
19 per cent. Notwithstanding the general decline, there are a few 
departments which show increases. For example, the tonnage of pig 
iron e477 during the year to Italy has risen from 69,791 tons in 
1891, to 75,642 tons last year ; and to Russia, from 56,358 tons to 
62,203 tons. 

The quantity of bar, angle, bolt and rod iron sent to the Argen- 
tine Republic rose from 8563 to 14,269 tons. The Scandinavian 
demand for railroad iron and steel has grown enormously, namely, 
from 27,263 tons to 48,823 tons, while the North American require- 
ments, which in the sagged ear were 86,139 tons, have been 
during the year 89,176 tons, and to Mexico we have sent 24,091 tons, 
against 23,150 tons in 1891. 

In copper the total quantity exported for the twelve months 
ended 1892, was of unwrought copper 846,032 cwt., of the value of 
£2,062,087 ; and of wrought copper 324,330 cwt., of the value of 
£973,111. The exports of brass and brass manufactures totalled 
108,088 cwt., valued at £452,623. Comparing these figures with 
the returns for 1891, there was an increase of £97,339, or 4°4 per 
cent, in unwrought copper, and of £103,729, or 9°6 per cent. in 
wrought copper; while brass fell off £63,983, or 12°3 per cent.; 
and mixed or yellow metal £56,204, or 7°1 per cent. Here has 
heen more demand for the latter by British India during last 
December, and by France for the unwrought material. 

It is an interesting fact that during last year Messrs. Tangyes, 
of Birmingham, sent out 500 gas engines, varying from half 
to 100-indicated horse power. In the aggregate these engines 
would represent 5000-indicated horse power, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Maznchester.—The outlook still shows no appreciable indication of 
improvement, either as regards the weight of new work coming 
forward amongst engineers, or the business doing in the iron 
market. The position generally throughout the engineering 
industry continues very unsatisfactory, and I hear complaints 
on all sides of the absence of new orders of any moment giving out 
—most of the works being but very indifferently employed. Inthe 
iron trade buying goes on slowly from hand to mouth, and although 
a steady tone is maintained as regards pig iron, some brands show- 
ing a tendency to harden, finished iron remains without any 
improvement, and the steel trade continues in a very depressed 
condition, 

The Manchester iron market on Tuesday was moderately attended, 
but it was only in very exceptional cases that I could hear of busi- 
ness of any moment being put through. The continued hardening 
in Scotch brands causes merchants in some cases to be more anxious 
to buy, but as regards other brands, prices show no indication of 
any upward movement, and in these only a restricted inquiry 
is reported a. Lancashire makers are still quoting 
on the basis of old rates, pigs averaging 44s,, and foundry abs. 6d., 
less 24, delivered Manchester, but there is only a very small business 
doing at these figures. With regard to district brands, now that the 
Lincolnshire furnaces are getting in into operation, the dispute 
with the workmen having n settled, quotations are more readily 
obtainable. Some of the Lincolnshire makers, however, are still so 
considerably behindhand with deliveries on account of contracts, that 
for the present they have very little iron to offer ; but there is not 
much difficulty in placing orders at 43s, for forge and 44s. for 
foundry, with Derbyshire brands—which are perhaps not quite so 
firm as they were recently—ranging from about 44s. 6d. and 45s, 
for forge to 48s, and 48s, 6d. for wore less 24, delivered Man- 
chester. In outside brands, Middlesbrough remains much 
about the same as last quoted, good-named foundry brands 
averaging 45s, 4d. net cash, delivered Manchester; but the 
tone is scarcely strong, and ordinary G.M. brands are 
readily obtainable at about 1s. under this figure. As regards 
Scotch iron, however, there is a decided tendency to harden, most 
brands offering here having been slightly advanced, and for 
delivery at the Lancashire ports makers are not quoting under 
about 47s. for Carnbroe and 48s. 9d. for Glengarnock ; whilst 
Eglinton is scarce, and with very few sellers it is difficult to get 
quotations, but these would seem to range from about 47s. 6d. to 
48., net prompt cash, delivered. 

Only a hand-to-mouth sort of business is still reported in the 
finished iron trade, and forges are barely kept Reine, whilst prices 
remain very unsatisfactory. Delivered in the Manchester district, 
Lancashire bars do not average more than £5 12s, 6d., with some 
common local bars obtainable at £5 10s., whilst North Staffordshire 
bars range from £5 12s, 6d. to £5 15s.; Lancashire sheets are quoted 
at £7 2s. 6d. to £7 5s., and Staffordshire, £7 7s. 6d. to £7 10s.; 
and the Association list rates for hoops remain at £6 2s, 6d. for 
random to £6 7s. 6d. for special cut lengths. 

A depressed tone continues throughout the steel trade, so far as 
raw material is concerned, with very low prices quoted, ordinary 
foundry hematites not averaging more than 54s. 6d., less 2}, and 
steel billets £4 6s. 3d., net cash, delivered Manchester. The 
inquiry for steel plates has rather fallen off, consumers in most 
cases having apparently covered present requirements, and makers 
have not been able to get the advanced prices they have been 
quoting. For boilermaking qualities £6 15s. has here and there 
been quoted, but it is doubtful whether business has been booked 
at anything above £6 12s. 6d., and this certainly represents the 
— figure just now obtainable for delivery in the Manchester 
district. 

In the coal trade active steps are being taken to bring about, 
if ible, some revision of the new rates, which are causing serious 
difficulties between colliery owners and their customers. A meet- 
ing of the special Committee appointed by the South Lancashire 
Coalowners’ Association to deal with the question was held in Man- 
chester on Tuesday, and afterwards the members proceeded to 
London to confer with the railway companies. 

As intimated last week, with reference to the condition of em- 
ployment in the engineering trades, the returns of the Amalga- 
mated Society of Engineers show that the temporary suspensions 
during the Christmas and New Year holidays were very consider- 
ably in excess, both as to number and the period over which they 
extended, as compared with previous years, thus showing that 
works generally are only but very indifferently supplied with 
orders. During the last week, however, the bulk of the men have 
been restarted, but the returns still show a large number of men 
in receipt of out-of-work ee. amounting in this district to 
fully 8 per cent. of the total membership. e very depressed 
condition of the locomotive building trade, to which I have referred 
in previous 4 oe has thrown an ptionally la: ber of 
men on the ks, and at present there is no indication of any 
ar - a improvement in this branch of industry. 

e substitution of iron and steel props and girders in place of 
the usual timbering, for supporting the roof and ways in 
mines, was under discussion at a meeting of the Manchester 
—— Society, held at Wigan last Friday, when a paper was 
read by Mr. Isaiah Johnson, of the West Houghton and 
Cannel Company, in which he stated that after more than twenty 
years’ experience of underground workings he had come 








to the conclusion that iron and steel girders and props were 
much preferable to the usual timbering, not only as a matter of 
economy, but as more efficiently and permanently securing the 
roof, e cost of one girder, 10ft. long, and two steel props, 
6ft. long, and 30ft. square, of gin. boiler plate, would be about 
31s. per lineal or running yard. These steel props and iron 
girders had been down in the mine for six years, and 
so far as he could judge might last another six years. The 
cost of securing the same area with timber would be 
about 10s. to 12s, per yard, but even the best class of 
timber would not last more than twelve months at the longest, 
and although the first cost of iron props and steel girders was three 
times that of timber, their life was six times as long, whilst there 
was proportionately less risk ; there were no stoppages through 
falls, and even when the road was done with, the materials could 
be again used, or sold at scrap prices, whereas timber when broken 
would be worthless, In the discussion which followed, the opinion 
was generally goer that iron and steel props and girders were 
very useful under certain conditions, but where the mine was 
easing down, timber props were preferable, and Mr. Henry Hall, 
Inspector of Mines, added that iron and steel girders were 
excellent where there was no moving weight in the roof, but where 
there was a moving weight, they could get over the difficulty much 
better with timber. The best form in which he had seen these 
girders employed was upon masonry side walls, 3ft. thick, but the 
placing of iron or steel girders upon the top of timber props gave 
very unsatisfactory results. Where they had a pearl -2 difficult 
road to manage, he, however, thought they would have to fall 
back upon timber. 

At the same meeting, Mr. Prestwich, of the Protector Lamp 
and Lighting Company, Eccles, described a patented arrangement 
for lighting miners’ safety lamps by means of electricity, and 
exhibited an apparatus for this pu with different lamps of the 
ordinary Clanny, Marsant, Museler, and Thomas types. The 
arrangement inside the lamp consists of two small terminals 
attached to the extinguishing plate, in which is fixed a loop of 
platinum wire, which slightly overhangs the wick. A brass pin, 
insulated through the bottom, comes in contact with the battery, 
striking the insulated plate. The platinum wire becomes heated to 
incandesence with the electric current, and ignites the wick. The 
current in the storage batteries is kept up by a full equipment of 
fittings, in the shape of a small engine and dynamo, a cabinet con- 
taining all y arrang ts, such as armatures, cut-offs, 
regulators, and storage batteries for the lamp-room ; whilst small 
accumulators with safety tops can be charged up from the 
dynamo, and sent to different stations down the pit, in case 
a man—by accident or otherwise—should lose his light. The 
advantages claimed are, that the lamp can be locked up ready for 
use and need not lighted unti] required, thus saving oil. The 
lamp can be relighted in any districts in the pit with safety, thus 
saving time and expense, should a man, by accident or otherwise, 
lose his light ; that the flame cannot be exposed after the lamp has 
been put together for the day; and tbat all the lamps can be 
trimmed, &c., for the day, and no night shifts are required, thus 
saving a great cost in the lamp-room. The lamps exhibited were 
all constructed to burn colzaline, and this seemed to be strongly 
objected to by many of the mining engineers present. Mr. Prest- 
wich, however, explained that the arrangement could be adopted 
for any other type of lamp, but for colza oil much stronger wires 
were required, and there was more risk of fusing. 

In the coal trade the better qualities continue in fairly active 
demand for house fire consumption, but supplies are ample, and 
a with few exceptions, are barely working five days per week. 

Jommon round coals for steam and forge purposes continue a drug 
on the market, owing to the very restricted requirements for iron 
making, steam, and general manufacturing purposes, with ex- 
tremely low prices quoted to effect sales, 7s, per ton representing 
the average figure atthe pit mouth. Engine classes of fuel move 
off without difficulty, and prices are well maintained at late rates, 
—— averaging 6s, 3d. te 6s. 9d., best slack 4s. 9d. to 5s. 3d., 
medium, 4s. to 4s. 6d., and common sorts about 3s. 3d. to 3s. 6d. 
per tonat the pit mouth, 

In the shipping trade there is only a very slow unsatisfactory 
business doing, and common steam coals can be bought extremely 
low, 8s. to 8s, dd. per ton, delivered at the ports on the Mersey, 
being a very frequent quotation, with the better qualities averag- 
ing about 8s, 6d. to 9s. per ton. 

Barrow.—The hematite pig iron trade of the North of Lanca- 
shire and also Cumberland is in a very slack state, and the business 
done during the past week has been of a very small character 
indeed. On home account the requir ts of Ss are 
very few, and they are only inclined to place orders for just suffi- 
cient iron to cover their immediate wants, and will not place 
orders for delivery at some future time, as things are not promising. 
On general t the b that is offering is small, and in the 
meantime makers are paying their attention to the delivery of the 
orders they have in hand, but it is evident that when the present 
work gives out there will some considerable reduction in the 
output, as even at the present time the stores of iron are on the 
increase, and during the past week the stocks of warrants have 
been increased to the extent of 1814 tons, the total amount now 
held ay arg md 50,167 tons. The production remains the same, 
and in North Lancashire there are seventeen furnaces in blast, and 
twenty-one are blown in West Cumberland. Makers are asking 
46s. 6d. to 47s. 6d. per ton, net f.o.b.. for Mixed Nos. of Bessemer 
iron. In the warrant market there has been nothing doing, and 
prices are practically unchanged, sellers asking 46s, 3d. per ton, 
net cash, and buyers offering 46s, 6d. per ton. 

There is nothing new to note with regard to the steel trade. 
Throughout the district the mills are poorly employed, and have 
not much work in hand, and the prospects of new orders are very 
bad on all sides ; and in cases where consumers are wanting supplies 
of steel they are only prepared to give the lowest of rates, and 
owing to this local makers are unable to secure the ‘orders for 
shipbuilding material for the ships building in the neighbourhood. 
Rails are in poor request, and steel shipbuilding material forms a 
slow trade; and as regards the other sections manufactured in the 
district there is next to no demand, and many of the mills specially 
erected for the production of these certain sections are agped. 
As regards prices they are merely nominal, and show no alteration 
from last week; heavy rails being at £4, light sections at £5 10s., 
and colliery sections at £6. Ship-plates are at £5 12s, 6d., angles 
at £5 10s., and boiler-plates at $6 7s. 6d. per ton. Spiegeleisen 
is quiet at 72s. 6d. per ton net f.o.b. for 20 per cent. qualities. 

In the shipbuilding trade there are very few new orders in the 
market. The yards are fairly busy. 

Iron ore is quiet at 8s. 6d. to 9s, per ton net at mines. 

The shipments of pig iron and steel from West Coast ports for 
the past week represent 10,041 tons, as compared with 12,410 tons 
in the same week of last year, a decrease of 2379 tons. Up to 
date the exports represent 26,273 tons, as compared with 28,242 
tons in the same period of last year, a decrease of 1969 tons, The 
Barrow Docks are very quiet. 

















THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade is in in a rather unsettled state. A brisk 
demand for house coal set in, largely owing to the prolo 
spell of severe weather, but may 3 due to the holidays lasting 
longer than usual. The supply, indeed, has been short of the 
demand, and customers have complained of failing to obtain re- 
quirements. London and the Southern markets generally have 
ordered very freely, and the Midland and Eastern Counties having 
also been heavy buyers; the merchants have had difficulty in 
serving all in time. ices do not vary much at the pits. Coal 
merchants in some districts have increased their quotations, owing 





to the railway —— and the coalowners supplying 20 cwt. to 
the ton instead of 21 cwt. In South Yorkshire the coalowners 





are supplying 20 cwt.; in West Yorkshire the owners have decided 
to lower pit prices, and probably their example will be followed by 
their neighbours, Silkstone coal is now at from lls. to 12s. 
yer ton; Flockton, 10s.; Parkgate, 9s. 6d.; thin seams, 8s. 6d. to 

s. per ton at the pits. Thin coal, for household purposes, 
continues to be largely produced, and prices are well maintained. 
Steam coal is quieter, quotations ranging from 8s. 9d. to 9s. per ton ; 
gas coal in request, best qualities ruling at 8s, 9d. per ton; other 
sorts from 7s. 3d. to 7s, 6d. 

The absence of orders in the heavy trades is adding to the 
distress at the East End. In some of the large establishments 
several departments have not resumed working after the holidays, 
and there is no likelihood of full employment being given when 
busi is r 1. A large number of puddlers has been 
discharged. In tke steel works short time is being worked, chiefly 
owing to the stagnation in the railway material industry. Over 
two thousand men are at present out of work in Attercliffe and 
Brightside; and no little suffering is reported in these districts. 
The iron trade is practically at a stand. 

Messrs. Vickers, Sons, and Co., River Don Works, have received 
orders for the new shafting for the Cunard steamer Umbria, to 
replace that which caused the ship to be delayed on her last out- 
ward trip. There has been very little doing in this ciass of 
marine material for many months. 

Although the lighter staple trades are certainly far from active, 
some fairly good orders have been booked since the new year. 
Work in the white metal, edge tool, table knife, and similar 
industries, was resumed at the beginning of the week, and several 
manufacturers speak hopefully of the prospects. They think there 
is every prospect of the men being pretty well employed during 
the spring. 

The proposed revival of the distended skirts has its advocates 
in Sheffield—for trade reasons. At one time the manufacture of 
crinoline steel was an important Sheffield industry. Large fortunes 
were made out of it, and when fashion decreed its disuse, many 
hundred hands were deprived of employment, and much 
valuable plant and machinery rendered unproductive. One manu- 
facturer was in the habit of turning out twenty tons of crinoline 
steel per week. The revival of ‘‘ balloon skirts” would certainly 
cause a spurt, which is much needed in the steel trade. Several 
local supporters are appealing to ‘‘common-sense women” to 
encourage the wearing rs the crinoline, not only on account of the 
good it would do the steel trade, but because ‘‘a moderate crino- 
line is better to wear owing to the great comfort in feeling the 
skirts more extended to clear the heels when walking in muddy 
and dusty weather, instead of them clinging bedraggled and wet 
round the ankles.” 

At the Orgreave Colliery, near Rotherham, on Thursday night 
two colliers, both belonging to Attercliffe, Sheffield, were killed 
whilst at work in the Silkstone pit by the roof falling upon them. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


In no respect do we find any improvement in trade this week, 
but rather is business worse, and the prospects are so unsatisfac- 
tory that the market is altogether depressed. All departments 
are dull, and prices have distinctly a tendency downwards, not- 
withstanding that they are said already to be below the cost of 
production generally, but work is scarce and competition keen, 
and manufacturers are usually content to beara slight loss rather 
than stop their works. Trade has been “ progressing backwards ” 
for nearly three years now, but there are no signs that the bottom 
has been reached, The first cause of the depression was the finan- 
cial crisis among some of our best customers in South America, 
following which was the adoption of the McKinley tariff in the 
United States, and the Panama troubles in France, as well as the 
unrestful state of military affairs on the Continent generally, is now 
preventing speculation. The business most affected is the rail 
trade, and when we look at the exports—for the bulk of the rails 
we produce are for other countries—we can quite see how it is 
that so many of the railmakers are short of work. 

Railway extensions are going on at a very slow rate all over the 
world, even in India, where lines are being made largely by Govern- 
ment money. If it could be made apparent that prices had 
touched ‘‘ rock bottom,” then perhaps railway people would come 
in to purchase, but then the general idea is that cheaper rates than 
those at present ruling will be accepted, and that being so, we 
cannot expect consumers tobuy. Our British railway companies have 
recently given out contracts for something like 60,000 tons of rails, 
which seem to have been placed chiefly in the Barrow and South 
Wales districts, but the Great Northern contract has been secured 
here. The prices accepted are said to have been very low, con- 
siderably below the £4 net that is now generally quoted for 
heavy rails. When we consider the enormous capacity of 
our rail mills in this country, even such an extent of orders 
as those named above will afford employment but for a 
very short time, and producers look anxiously for a revival 
of the export trade. The rail mills in this district are only very 
indifferently employed. The North-Eastern Steel Company pro- 
longed the halts until this week, and, owing to lack of orders, 
Messrs. Bolckow, Vaughan, and Co. gave notice at their Eston 
Works, where 2500 men are employed, that the establishment 
would be or 5 ag Operations were stopped on Monday, and it 
was expected by both the company and the district generally 
that the idleness would be prolonged ; but having secured an order’ 
which will keep the mills going a fortnight, they recommenced on 
Tuesday evening. It will thus be seen how precarious is work, and 
that it is unprofitable when it is got is not difficult to believe. The 
plate mills at Eston have been closed for several months, in fact for 
nearly nine months, as they have done next to nothing since the 
Durham strike commenced in March, the firm being unable 
to manufacture at a profit at prices above those now ruling. 
Messrs. Dorman, Long, and Co., Britannia and West Marsh 
Iron and Steel Works, Middlesbrough, who are well known as 
manufacturers of rolled girders, stopped for the holidays before 
Christmas and have not yet resumed, but this may be partly due 
to the fact that they are putting in new machinery. This was 
about the only iron and steel manufacturing firm in this district 
that kept going throughout the Durham strike, but orders are so 
scarce that they are in no hurry to re-open now. The steel plate- 
making establishments are the only concerns that are even fairly 
well employed at present, but considering the prospects of the 
shipbuilding industry, there is not a good outlook for continued 
activity. To keep the shipyards in the North of England in full 
operation they should book on the average one order at least per 
day, and it need hardly be said that the actual bookings are much 
below that. Vessels are being launched much more quickly than 
orders are secured to replace them. Some idea of the lack of 
work may be obtained when it is stated that of the members 
of the Boilermakers’ and Iron Shipbuilders’ Association fully 
18 per cent. are now altogether out of work, and nearly £100 per 
pad more was paid in December to these than was paid in 
November. The price quoted for steel ship-plates this week is 
£5 5s., less 24 per cent., but iron-plates, which recently were at the 
same figure as steel-plates, are now at £4 17s. 6d., less 24 per cent., 
steel-plates having risen, and the improvement whic affected 
them did not extend to iron-plates. Steel angles are at £5, less 
2k per cent., and iron angles £4 15s., less 24 per cent., while 
common bars are £5 2s. 6d., less 2} per cent., all on trucks at 
seller’s works, The competition among shipbuilders is now very 
keen, and one of our leading builders, speaking at a publio 
meeting, said he had been competing for an order for two vessels, 
valued at £120,000. He had quoted the very lowest figure that he 
could, one that would only cover bare cost, and yet a lower offer 
by several thousand — was sent in by a German firm who got 
the contract, no doubt owing to cheaper labour. Last year there 
was 1,280,256 tons of shipping launched in this country, or only 
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13,304 tons less than in 1891, but this year a good deal less work 
is likely to be done, especially when so many of the vessels 
already built are laid up. 

The pig iron trade continues to fall off. It is not unusual for 
business to be very slack at this period of the year, when the 
shipping demand is so curtailed, but this od the home require- 
ments are also largely reduced, as there is little doing at the mills 
and forges, the majority of them being totally stopped. As the 
production of Cleveland iron is not reduced in proportion, but 
rather is increased, the augmentation of stocks is inducing con- 
siderable disquietude, and it prevents people buying, because 
lower prices are expected, as the result of the excessive output, 
and consumers are determined to wait. For No. 3 Cleveland 
G.M.B., 36s. per ton is now asked for prompt deliveries, but — 
will not give it,and expect that before the month is out they will be 
able to purchase as much as they like at 35s. As there does not seem 
to be much chance of the demand increasing, it would be a wise policy 
to blow out a number of the furnaces which are now producing 
Cleveland iron. The matter is generally talked about, but no one 
has definitely decided to take this action ; in fact, the output this 
month is even greater than it was in December, as furnaces which 
were then making hematite or basic are now producing Cleveland 
iron. Thus it is expected that there will be a greater increase in 
stocks during January than there was in December, and that was 
over 40,000 tons. It may be remarked that this month, though 
stocks are increasing so fast, it is in makers’ hands and not in the 
public warrant stores, for there is not now the temptation that 
there was last month to make warrants. The increase, in Connal’s 
in December was 11,498 tons, but this month, up to Wednesday 
night, it was only 3390 tons, the quantity held being 30,427 
tons. A reduction in the number of furnaces in operation 
would doubtless make it better for the others, as it might 
bring about a decrease in the cost of production, which 
is now in excess of the selling price as a rule; indeed 
the general complaint of the makers is that they cannot 
live at present prices. Four furnaces were blown out last month, 
but the reduced consumption of coke brought about has not so far 
done much towards cheapening the price, for the manufacturers 
thereof have reduced the output, and production and consumption 
still balance. They prefer rather to decrease production than 
prices, for the latter must be kept up until wages can be reduced ; 
and coalmasters’ seem to be afraid to tackle this matter so soon 
after the experience they had in the spring. Generally, best 
Durham blast furnace coke is still quoted at 13s. per ton, delivered 
equal to Middlesbrough, but 12s. 9d. would in some cases be taken, 
and 15s. is the f.o.b. price. The position of the blast furnace pro- 
prietor cannot but be very unsatisfactory, when though selling 
prices have declined over 5s. per ton, no relief has been obtained 
in the matter of fuel, which is his main item of expenditure. 

No. 1 Cleveland pig iron for prompt f.o.b. detivery is quoted 
38s. 6d.; No. 3, 36s.; No. 4 foundry, 35s.; No. 4 forge, 34s. 6d.; 
mottled, 34s.; and white, 33s. 9d.; the last-named being propor- 
tionately dearer than the other qualities, as it is somewhat scarce. 
Nos. 1 and 3 are plentiful, as the demand on shipping account is so 
small, that being generally the case in the early months of the 
year. Middlesbrough warrants have kept all the week about 
36s. cash, and have thus been uninfluenced by the movement in 
Scotch warrants; but these two have of late been moving quite 
independently of each other. Scotch was stationary while Cleve- 
land moved up; and now Middlesbrough warrants have not 
altered, while there has been speculation in Scotch. East Coast 
hematite is easier, 43s. 6d. being quoted for M numbers prompt 
delivery, and this though the output has been reduced ; but it has 
not been reduced enough. Basic iron is about 36s. per ton. 

Messrs. Jno. Abbot and Company, of the Park Works, Gates- 
head, have delivered to Sir W. G. Armstrong and Company, 
Elswick, a phosphor bronze stern post, weighing 13 tons, the 
largest casting of this metal that they have ever produced. 

The annual statistics of the Middlesbrough Chamber of Com- 
merce show that there has not been erected a single blast furnace 
there since 1880, the number built having been 92, and of these 
72 were working at the end of 1892, whereas at the end of 1882 no 
fewer than 87 were in operation. The production of pig iron 
in 1892 by Middlesbrough furnaces was 1,423,965 tons, 
as compared with 1,854,134 tons in 1891, and 2,023,149 
tons in 1890. The stocks of pig iron at December 3lst were 
102,916 tons against 250,166 tons at the close of 1891, and 558,753 
tons at the end of 1887—the last being the largest quantity ever 
held. The pig iron shipments were 632,707 tons as compared 
with 890,162 tons in 1891, and 992,865 tons in 1883—the year of 
largest export. Of manufactured iron and steel Middlesbrough 
exported 288,080 tons, whereas in 1887 no less than 541,827 tons 
were shipped. The total exports of iron and steel were 920,789 tons, 
against 1,271,849 tons in 1891, 1,310,479 tons in 1890, and 1,486,669 
tons in 1889. Of coalsand coke 44,673 tons were exported, against 
82,063 tons in 1891. Of foreign iron ore Middlesbrough imported 
870,000 tons, against 778,234 tonsin 1891. Of basic slag 58,694 tons 
were exported, of chemicals 5253 tons, and of salt 147,233 tons. 

Thenewrailway rates question is exciting comparatively littleatten- 
tionin the Middlesbrough district, as the iron and coal trades are not 
affected, the old rates practically remaining in force, and in other 
industries where changes have been made it is expected that the 
old charges will be reverted to, especially as this is not a time 
when there should be any increase in rates. The railway com- 
panies, in their own interests, will not do anything to hamper 
trade, which at the present time is so heavily handicapped in other 
ways, and it has been semi-officially stated that the North-Eastern, 
which has the monopoly of the carrying trade of the district, does 
not intend to make extra money by the new schedule of rates, but 
only to resort to them in exceptional times, when cost of working 
may be abnormally high. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

FREE business has been interrupted in the pig iron market this 
week by an operation in Scotch warrants which looks very like a 
*‘corner.” The explanation given of the matter is that some 
London speculators, who some time ago had been operating in the 
Glasgow market, had lent local dealers about 50,000 tons of 
warrants. As is usual these had been freely used for settlement 
purposes, and having now been suddenly called up by the owners, 
the result has been an advance of nearly 2s. per ton in the price, 
owing to the difficulty felt in obtaining all the warrants required 
at one time. In consequence of this state of the market, consumers 
are holding aloof, and business on several days has either been 
altogether for forward fixed dates, or of a meagre amount. Prices 
of Scotch warrants have varied from 43s. to 43s. 6d. cash, and 
from 42s, to 42s. 3d. three months fixed. The price of Cleveland 
warrants in about 35s. 9d., and of hematite from 46s, to 46s. 6d. 

The following are the prices of makers’ iron:—G.M.B., f.o.b. at 
Glasgow, No. 1, 43s, 9d.; No. 3, 43s. 6d.; Carnbroe, No. 1, 44s. 6d.; 
No. 3, 43s. 6d.; Clyde, No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie, 
and Calder, No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, No. 1, 52s., 
No. 3, 46s. 6d.; Langloan, No. 1, 54s. 6d.; No. 3, 47s.; Coltness, 
No. 1, 55s.: No. 3, 49s, 6d.; Glengarnock, at Ardrossan, No. 1, 
50s.; No. 3, 46s.; Dalmellington, No. 1, 49s. 6d.; No. 3, 46s. 6d.; 
Eglinton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 
53s.; No. 3, 49s.; Carron, at Grangemouth, No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7481 tons compared with 4096 in the corresponding 
week of last year. The United States took 265 tons, South 
America 30, India 240, Australia 445, France 510, Italy 268, 
Germany 340, Belgium 60, Spain and Portugal 203, China and 
Japan 160, other countries 110, the coastwise shipments being 4850 
against 2362. The total shipments for the first two weeks of the 
year are 12,177 tons, compared with 9522 in the corresponding 
period of last year. 

There are 4/ furnaces producing ordinary and special_brands, as 





compared with 37 in the preceding week ; and 27 making hematite 
compared with 28. e total, including two basic furnaces, is 
69 against 67 in the ‘wooo | week, and 76 in the corresponding 
week of last year. Com with the output of twelve months 
‘0, that of ordinary and special brands shows a reduction of about 
tons per week, and basic 600 tons; but hematite has increased 
so as to make up for the decrease in other kinds of iron. z 

The outlook in connection with the shipbuilding trade is 
regarded with somewhat less satisfaction since the issue a few 
days ago of Lloyd's report giving the actual amount of tonnage in 
hand at 31st December as compared with that at the end of 1891. 
Clyde builders have contracts aggregating 156,929, being 72,703 
less than twelve months ago. Taking the Clyde, Tyne, Tees, 
Mersey, and Belfast together, the shipbuilders are shown to have 
190,000 tons less work on their books than at the beginning of last 
year. The Fairfield Shipbuilding and Engineering Company has 
issued warrants for dividend on the 6 per cent. cumulative 
preference shares and interest on the 44 per cent. debentures for 
the last half-year. One or two additional orders have been booked 
on the Clyde, and there is a fair amount of work in most of the 
yards. The operatives in several cases are threatening trouble, 
but it is ho q that when they realise that trade is likely to be 
less brisk than last year, they may assume a more reasonable 
attitude. 

The steel works are now more fully employed, taking them 
altogether, than at the close of the year. Several firms have large 
orders on hand, and are turning out fair quantities of material. 
In some instances makers have contracts under which they are not 
required to give immediate delivery, and so they do not hurry on 
their work. There is a disposition to resist lower prices, even at 
the risk of stopping work for a time. It is noticeable that the 
limited companies are now inclined to adopt this policy, in this 
respect following the good example set them by firms in which the 
ae ger go are also the managers. Siemens steel is quoted on the 
vasis of £5 15s. for ship-plates, and £5 17s. 6d. to £6 for boiler- 
lates. 

. At a meeting of the sheetmakers, to consider the position at the 
opening of the year, it has been resolved to maintain prices on the 
basis of £7 7s. 6d. for singles. The tube trade is doing well, and 
is expected to do better. It is thought that there is a large amount 
of work to come out, and that it is unlikely it will be held back in 
expectation of lower prices. 

n the finished iron trade malleable bars are slow of sale, and the 
demand does not promise an early improvement. 

The exports of iron and steel seetuatenes from Glasgow in the 
past week were better, embracing locomotive engines and tenders 
for India, worth £12,755; sewing machines to the Continent, 
South America, and India, £4086; machinery, £18,149; steel 
goods, £14,970: and general iron manufactures, £65,000. 

The coal trade is opening out a little better than was expected, 
but sellers are unable to dispose of their entire supplies. Coal- 
masters are much dissatisfied with the new railway rates, which 
have raised cost of conveyance very considerably, in some cases 
almost 25 per cent. These advances are all the more severely felt, 
that they are the heaviest in the case of the steam coal trade, which 
has been depressed for a long time back. It has been resolved to 
petition the Board of Trade against the rates. Prices of coals are 
unchanged, the figures f.o.b. at Glasgow being as follows :—Main, 
6s. 9d. to 7s. ; splint and ell, 7s. 9d. ; steam, 8s. 9d. to 9s, 3d. 








WALES AND ADJOINING COUNTIES. 
(From our orn Correspondent.) 

THE result of the ballot amongst the colliers to give plenary 
powers, or not, to their representatives on the Sliding Scale Com- 
mittee, was the substantia! majority of 24,050 to give power, or in 
other words, 24,050 voted in favour of the Scale, as opposed to 
Federation. Armed with this, the meeting of colliers’ representa- 
tives, with those of the employers’ representatives, met on Tuesday 
in Cardiff, when the momentous discussion was opened, Sir W. T. 
Lewis in the chair, Mr. Abraham, M.P., Mabon, vice-chair. The 
chairman’s opening remarks traversed in a most able way the whole 
tield of the situation, showing the increasing difficulties of coal- 
owners, the rivalry to which they were exposed at home, and the 
further development of foreign coal fields. He specified in par- 
ticular the coal fields of Virginia, and the marked increase 
in the German coal fields, and particularly in those of Turin, 
Milan, and Genoa, He next noted the extra cost of production 
from 1889 to 1892, both for underground and surface working, 
and commented upon the advantages derived by the Northern 
coalowners with the double shift system, which had _ been, 
so far, rejected by the colliers of South Wales. Next he 
referred to legislative matters in Wales, by which the mines and 
collieries had been improved, but at a cost borne by coalowners 
only. In conclusion, he submitted for their consideration that the 
basis of the scale should be that of 1882, and that they were pre- 
pared to open and discuss with the representatives of the colliers 
the benefits that would accrue from adopting the scale of 1890, 
The scale of 1882, it should be stated, gives advances or reductions 
of 74 per cent. upon every shilling advance or reduction in the 
selling price of coal, instead of 8} as given by the last scale, or 10 
per cent. as claimed by the colliers in their ‘“‘four points.” The 
scale of 1882 was based upon a standard of 7s, 6d. and under 8s., 
but rose or fell upon a rise or fall of 4d. per ton. With regard to 
the desire of employers to discuss the advantages of the last scale, 
this is understood to imply an agreement to the two-monthly audit, 
and advances or reductions upon every 2d, Following the Chair- 
man, Mr. D. Morgan opened the ball by requesting copies of the 
important statistics cited by Sir William, and was succeeded by 
one after the other of the delegates, when an adjournment took 
place. So far, the discussion is proceeding well, but it will take 
time to bring it to an issue either way. 

Good results of the preference of the colliers for the principle of 
the scale are being shown throughout the district. There is a better 
tone in the various industries, and coal is firmer, with a tendency 
to advance, Colliery shares, too, are firmer and ‘looking up.” 

Steam coal at Cardiff this week was quoted at 9s, 9d. to 10s., and 
seconds 9s, 3d. to 9s. 6d. Swansea 9s, 6d. to 10s., and seconds 
from 8s. 6d. Small steam 4s, to 4s, 6d, 

In house coal there is very little change, best selling in Cardiff 
at 12s, to 12s, 6d. Rhondda No, 3 11s, to 11s, 6d., brush 8s, 9d. to 
9s. Small 6s. 6d, to 7s. Coal shipments are not quite up to the 
old mark. Last week the Bute Docks cleared 163,638 tons, and 
received 18,699 tons, Penarth exported 41,845 tons, Barry 90,766 
tons, Swansea 22,602 tons, which is below the average, and the 
coastwise coal shipments from Newport were also below. 

Another meeting of delegate iron and steel workers and employers 
has been held, this time at Abergavenny. The meeting was held on 
Monday, and Cyfarthfa, Dowlais, Ebbw Vale, Tredegar, and 
Blaenavon works were represented. The object was to proceed 
with the formulation of the scale, but business broke down at the 
beginning, as the Blaenavon representatives had no power to 
conclude terms. This led to an adjournment. The affair has 
caused a good deal of bitter feeling against the Blaenavon 
mechanics, and may end in their being left out in the cold, as a 
strong majority of iron and steel workers and mechanics are 
determined to Love a scale. 

Prospects are better all round, though there is no defined advance 
in price. As a leading manager observed, “ there is a better spirit 
in things; more hopeful tone.” 

Mr. Hilton, at one time mechanical engineer of ate, a 
ewe which has had the training of such promising men as William 
ivans, of Cyfarthfa, and E. Evans, Middlesbrough, &c., has been 
made general r at Ebbw Vale vice Mr. C. B. Holland 
resigned, The long drawn-out strike of mechanics at Ebbw Vale 
has ended in the concession of 10 per cent. advance. 

*Change, Swansea, mid-week, the attendance was good, and a 
livelier interest was shown, It was felt, however, that it was yet 





too early for advance movements, so quotations generally remained, 
but firmer. In one case, that of Glasgow warrants, prices were 
1s. 6d. per ton better than last week. The question propounded on 
Chi was ‘‘is it speculative, or a natural movement,” and so at 
the close, starting at 43s. 3d., prices left off at 43s. 44d. only. 
Middlesbrough was quoted at 35s. 9d., hematite 46s. 34d. Other 
quotations as follow :—Steel rails, heavy, £3 17s. 6d. to £4 2s. 6d.; 
light from £5. Steel and iron sheets unchanged. Welsh bars from 
£5 5s., Bessemer bars from £4 10s., Siemens from £4 15s. 

Ebbw Vale and Dowlais appear to be doing a little in the rail 
trade, the former sending off periodic consignments of a Transvaal] 
order. Dowlais and Cyfarthfa are moderately busy in tin-bar, and 
the former is occupied with ship-plates. Progress continues at 
Dowlais, Cardiff, and further developments are close at hand. All 
tin-plate prices remain. Shipments are rather less of late. Last 
week only 43,546 boxes were exported, while 66,955 boxes were 
received from the works. This leaves stocks larger a little. The 
belief in an improved state of things in tin-plate may be considered 
as maintained. Even now considerable loadings are going on, and 
a good total is certain. 

e revenue of the Taff Vale Railway continues to show im- 
provement. A well-thought out sch or pensioning the 
employés has been introduced by Mr. Beasley, the general 
manager, and one notable feature of it is that it is sufficiently 
elastic to give much more than the minimum of 4s. per week to 
those who have reached sixty years of age and can show twenty- 
five years’ work, One of the first cases treated was that of a 
servant who had shown marked efficiency, and he retired with his 
full wages for life, 20s. per week. 

Mr. Isaiah Bevan, of Llanelly, a director of the Briton Ferry 
Steel Works, met with a fatal accident this week. He was passing 
along the quay while the steamer Solway Prince was discharging 
old iron, when the chain of the crane suddenly broke, and a piece 
of iron 10 cwt. fell upon him, inflicting such injuries that death 
ensued, 

Numerous single colliery accidents are reported. At Cwmbran 
aman and a boy were killed by a fall. otices of barometrical 
depression have been issued. Itshould be added that the warning 
is as much against “falls” of earth as exuding of gas. 

There is a prospect of Cardiff being electrically lit by the 
autumn. The committee are persistent in their labours. 

Patent fuel is in better demand at Cardiff. Prices unchanged. 
In coke the same dulness continues. The Glamorgan Coal Com- 

ny are putting up eighty ovens at their collieries, and the Vulcan 

‘oundry, Merthyr, is doing good steady work in connection with 
the Coppée Company. Furnace coke Cardiff is at 15s. 6d. to 
16s. 6d., foundry 17s. to 18s. Pitwood is at 14s. 9d. to 15s., 
Cardiff. Swansea imported 2435 tons pig, 171 tons bar last week. 
Patent fuel exports from Swansea moderate, Italy taking 3350 tons. 














NOTES FROM GERMANY. 
(From our own Correspondent. ) 

THE position of the iron trade over here has in no wise changed 
since last week. In most departments business doing was poor. 
The steel trade also remains in a very depressed condition, with 
extremely little buying going on at the ruling low quotations. 

Quietness prevails on the Silesian iron market. The demand 
coming forward for pig iron is exceedingly limited ; very little is 
sold, and that at low and unremunerative quotations, Rhenish- 
Westphalian competition having pressed down prices to the utmost 
degree. Production has again been reduced, an improvement in 
demand or price being considered as out of the qnestion, at least 
for the immediate future. Regarding the condition of the finished 
iron trade, it can only be repeated what was reported last week, 
bars as well as plates and sheets remaining in extremely weak 
request. Dealers found themselves obliged to reduce the prices 
for some articles: plates, for instance, were lowered M. 1 p.t. 

A fair and regular business is reported to be doing on the iron 
market in Austria-Hungary. In the pig iron trade production 
goes into immediate consumption generally, with prices maintain- 
ing their firmness. In the malleable iron branch, bars as wellas plates 
may be considered in normal request, at firm and fairly satisfactory 
quotations. An improvement in the demand for bars and for the 
smaller articles of manufactured goods is expected to set in with the 
beginning of next month. Wire nails have met with a slight 
advance in price. 

In France business on the iron market moves on very quietly. 
Merchant bars have been offered in Paris at 146f., but generally 
148f. to 150f. p.t. is regarded as basis quotation. For girders 
157f. to 160f. p.t. is noted. 

The condition of the iron and steel industry in Belgium must 
still be considered as very unfavourable, both with regard to price 
and to demand. Production, though extremely limited, is still 
much higher than consumption. Prices are officially maintained 
by the syndicates; but where export orders are in question, con- 
cessions are easily obtained. Some fair orders for heavy plates are 
reported to have been booked just lately. The following figures 
show the production of iron and coal in Belgium during the year 
1891. There were nineteen works engaged in the production of 
pig iron, with twenty-eight blast furnaces and 2827 men, receiving 
an average pay of 2°85f. per day. Production was:— 
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Manufactured iron was produced on sixty-four works, with 
16,227 men receiving an average pay of 3°17f. p.d. Of the iron 
used, 494,811 t. were from inland, and 51,526 +t. from abroad. 
Total production of bars, girders, plates, sheets, and rails was 
497 ;380 t., worth 145°42f. p.t., against 514,311 t., worth 161°36f. 
p.t. in 1890, Steel was produced on twenty-nine works, employing 
3124 men. Ave was 3°48f. p.d. For the steel manu- 
facture 197,118 t. inland, and 46,650 t. foreign iron was consumed. 
The total production of the steel works was 206,305 t., worth 
141°11f., against 201,817 t., worth 154°98f. in 1890, The produc- 
tion of coal was as follows :— 


Value. 
Tons. Trance. 
Hainaut 14,250,340 177,476,000 
Namur ae Tew 546,587 5,564,000 
THO 5k te as se SIE TOT 64,414,000 
Total 1891 19,675,644 247,454,000 
” kin, sale 865, 1 268,503,000 


Average price of sale per ton. 

1891. 1890. 
Francs, Francs. 
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There were 118,983 men employed at the collieries. Those work- 
ing underground received an average pay of 4°18f. per day, while 
the men working aboveground got 2°60f. per day only. In 1891, 
1,742,075 t. coke were produced in Belgium, against 2,176,755 t. in 
the year 1890. Average price of sale was 18°67f. p.t., against 
23°62f. in the year before. 

The tone of the Rhenish-Westphalian iron market has not 
changed for the better since past week. On the contrary, in some 
branches of the trade a further downward movement may be 
reported to have taken place. For iron ore demand has been very 
weak in the Siegerland. Prices are: for spathose iron ore, M. 7°20 
to 7°50 p.t. at mines; roasted ditto, M. 16 to 11°80 p.t. at mines. 
Inferior sorts are paid with M. 9 to10p.t. Luxem i 
minette also meets with irregular inquiry, prices bei 
to 2°70 and 3°20 p.t., according to quality. 


-Lorraine 
still M. 2°40 
Very little demand is 
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being experienced in the pig iron trade, prices 
remaining depressed as before. Buyers are hold- 
ing back with their orders as much as possible, 
hoping, most likely, for a further reduction of 

uotations. For the different sorts of pig iron 
the ogg pine are paid:—Good forge 
quelle, No. 1, M. 48 to 50; No. 3, M. 45; hema- 
tite, M. 62; foundry, No.1, M. 62; No. 3, M. 55; 
basic, M. 45 to 46; Bessemer, M. 51 to 52; Lux- 
emburg forge pig, M. 45 p.t. at works, No 
changes of any weight can be reported to have 
taken place on the malleable iron market since 
last week. Bars continue to be but weakly in- 
quired for, on home as well as on foreign ac- 
count; prices are decidedly depressed. Girders 
are rather neglected, suffering from over-produc- 
tion. Hoops appear to be a trifle better off, 
though here also the reserved position on the part 
of the buyers is maintained. For plates, espe- 
cially the heavier sorts for boiler-making pur- 
poses, a slightly improving demand has been expe- 
rienced just recently, but in spite of this the 
general state of the plate business must be termed 
unsatisfactory. Sheets have been in fair request 
for some time past, but prices are extremely low, 
especially in the Siegerland. Wire and wire nails 
are much neglected. The same holds for rivets. 
Stocks have been considerably increasing in the 
last-named article, prices being so low as to leave 
actually no profit. With regard to tubes, foreign 
demand is reported to have rather considerably 
decreased of late, but there have been some fairly 
good orders coming in on home account. The 
old price of M. 120 p.t. is pretty well maintained. 
No alteration has taken place in the condition 
of the foundries, machine and wagon factories. 
Latest list quotations, per ton at works, are as 
follows :—Good merchant bars, M. 122; angles, 
M. 127°50 to 130; girders, M. 87°50 to 95; hoops, 
M. 130 to 135; billets in basic and Bessemer, 
M. 85; heavy boiler plates, M. 150; tank ditto, 
M. 140; steel plates, M. 140; tank do., M. 130; 
sheets, M. 125 to 135; Siegen thin sheets, M. 125. 
Tron wire rods, common quality, M. 120 to 125; 
drawn wire in iron or steel, M. 103 to 125; wire 
nails, M. 127 to 130; rivets, M. 150; steel rails, 
M. 117; fish-plates, M. 87 to 110; steel sleepers, 
M. 112 to 120; complete sets of wheels and axles, 
M. 270 to 280; axles, M. 220; steel tires, M. 210 
to 230 ; light section rails, M. 95 to 100. 

From the consular district of Magdeburg. 
1,073,987 dols. were exported to the United 
States during the last quarter of 1892, being 
818,105 dols. less than during the same period 
the year before. The greatest falling off is in 
cane sugar and chlorate of potash. The consular 
district of Braunschweig, on the other hand, 
shows an increase of 432,415 dols., consisting 
chiefly in sugar, rags, cement, feathers, downs, 
but also in silks and linen, 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Laird Brothers, Birkenhead Ironworks, 
Birkenhead, launched, on the 7th inst., the steel 
twin-screw steamer City of Belfast for the Belfast 
and Barron mail and passenger line of the Barron 
Steam Navigation Company, of which Messrs. 
James Little and Co. are the managers. The 
vessel is 280ft. in length, 32ft. beam and 14ft. 6in. 
in depth, and is expected to attain a high speed. 
Special attention has been given to the comfort of 
the passengers, and to insure good light ventilation 
Mason’s patent pivotted sidelights of large size are 
being fitted. 








STEAM CONSUMPTION IN JETS. 


A CORRESPONDENT writing to the Engineering 
Record says:—T am using a 100-horse power 
engine here in my factory, and a number of 
steam jets for boiling liquids. Some dispute has 
arisen on account of the charge for steam, which 
is furnished by outside parties, the bone of con- 
tention being the amount of steam used by the 
jets. Can you advise me as to a proper method 
of determining this amount? The jets discharge 
directly into vats containing the liquid to be 
heated.” 

The answer given was as follows:—‘ It is in 
cases like the present one that the absence of 
some good form of steam meter is to be specially 
deplored, since an appliance of this kind would 
do away with the inevitable, and possibly serious. 
inaccuracies of the methods commonly employed 
in determining the quantity of steam discharged. 
Mr. Charles E. Emery, of New York, several 
years ago proposed a number of empirical 
formule to be used in calculating the amounts, 
and these are now used by many engineers. The 
formule are based upon extended experience, 
and are presumably reasonably close approxima- 
tions to the actual amounts passed by jets. It is 
to be assumed, in using the formule, that the 
jets discharge against atmospheric pressure. 
Letting d = the diameter of the jet, and N the 
number of pounds of steam discharged per hour, 
we have 

N = 1216 d? for a steam pressure of 15 lb, per 

square inch. 

N = 1804 d? for a steam pressure of 45 1b. per 

square inch, 

N = 1978 d? fora steam pressure of 60 lb, per 

square inch, 

The pressures for which these formule are 
— to hold good are those which would 
probably be most frequently encountered in 
practice. Mr. Emery remarks, however, that it 
is well to calculate for a pressure of 60 1b. per 
square inch in all cases except where the jet 
works off a heating system at lower pressure, or 
when the full opening of the valve controlling the 
jet would drive employés from the room. We 

ave, therefore, in the last formule one which 

will prove —— serviceable for the higher 
pressures, e formule, it will be noted, are 
quite simple, and their application ought not to 
entail difficulties to any one.” 











THE West Hartlepool Steel and Iron 
Company having an enormous quantity of ashes 
from their various furnaces, have decided to ex- 
tract from them the whole of the available fuel, 
and for this Lar have ordered a set of 
Edward’s ash washing, such as that we recently 
illustrated for dealing with 150 tons per day, 


THE PATENT JOURNAL. 


Condensed trom “ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*.* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


8rd January, 1893. 


99. OpENER for Wrnpows, 8S. Grimshaw, Udding- 
ston, N.B. 

100. Vatve for Water Gavuce Firtines, W. Garner, 
Freshwater. 

101. ComprnaTion Rocker Swinc, R. Bowker, Bir- 
mingham. 

102. Makinc Cut PiLe Faprics, W. H. Gladding, 
London. 

1038. Macuines for Fituinc Borries, J. J. Varley, 
London. 

104. STep-Lappers, J. Johnson. —(L. A. Wieland, 
United States.) 

105. FacinitatTinG the Srartinc of TrRamcars, T. A. 
McKee, Dublin. 

106. Station INpicaTING AppaRaTus, W. Patterson, 
Tynemouth. 

107. SELF-cLosina Sasu for Carriaces, 'T’. Kennedy, 
Middlesbrough. 

108. DovBLE- CYLINDER Gas Enarne, J. Fielding, 
Gloucester. 

109. Gas Suprty Apparatus, J. Hawkyard and J. 
Braddock, Manchester. 

110. PLares for Meratiic CeiLrinas, L. L. Sagendorph, 
London. 

111. Cranks of Cycies, H. J. Keevil, London. 

112. MeTaL ORNAMENTS, Evered and Co, and G, Clarke, 
London. 

113. Boxes for CIGARATTES Or CONFECTIONERY, J. Cook, 
London. 

114. Compinc or Hackiina Fiax, D. E. Radelyffe, 
London. 

115. Trace Houipers, A. J. Boult.—(V/. J. Wheat, 
United States.) 

116. NatLinc Soies of Boots, H. Cranage and J. 
Wilkinson, Leeds. 

117. Om for Treatinc Woot, R. Englert and F. 
Becker, London. 

118. Provectites, A. J. Boult.—(H. Allen, United 
States. 

119. ATTACHING REELS to Rops, W. and J. J. Hardy, 
London. 

120. Sportinc Guys and other SMALL-ARMs, A. Gustav, 
London. 

121. Saucepans and such like UTENsILs, E. H. Davies, 
London. 

122. Securinc Merat Arms to TELEGRAPH POLEs, 
Siemens Brothers and Co., Ld., and G. W. Perry, 
London. 

123. OVERHEAD REGENERATIVE Gas Lamps, I. J. Collins, 
London. 

124. INcanDEscent Gas Burners, O. Imray. — (J. 
Moeller, France.) 

125. HeatinG APPARATUs, A. and F. Normandy, 
London. 

126. Carcu AppLiaNce for Doors, W. 8. Simpson, 
London. 

127. CuickEN Coops, F. 8. Mitchell, Catford. 

128. DrauGutT REGULATING Apparatus, C, A. Allison. 
(J. and P, St. Mary, United States.) 

129. DRauGHT PREVENTING Apparatus, N. W. Russ, 
London. 

130. Heatine Street Incots, W. Koch, London. 

131. CLamp for MANTELBOARDs, H. Gore, London. 

132. REFLECTING RaptiantT ENeERGy, A. E. Alexander. 
HC. F. Crowell, F. Doane, and M. L. Severy, United 
States.) 

133. OprarntnG ELecTRICAL ResisTances, H. N. Law- 
rence, London. 

134. Rims and Tires of VELOcIPEDE WHEELS, C. Good, 
London. 

135. Rovier Skates, A. A. Buckhurst, London. 

136. SreaAM Enaines, M. H. Robinson, London. 

187. Pipe Coup.ines, J. E. Howard, London. 

188. Dumpinc Wacons, H. H. Lake.—(W. A. Thacker, 
United States.) 

189. Rounpasouts, W. Somers, R. M. Bateman, and 
D. B. Edwards, London. 

140. Srorace Batreries, G. W. Harris, London. 

141. Macuines for TruEING Ro.ts, D. J. Davidson, A. 
S. H. Martin, and A. A. Haskell, London. 

142. Dumpinc Wacons, H. H. Lake.—(W. A. Thacker, 
United States.) 

143. ManuractureE of Breap, G. H. Kemp, London. 

144. Pocket Fire-Arms, E. Mimard and P. Blachon, 
London. 

145. SEPARATING FLuIp from So.ip Susstances, J. Y. 
Johnson.—(A. Bornkolit and J. Glatz, United States.) 

= — Locks, H. H. Lake.—(T. Cook, United 

tates 

147. Stop Apparatus for Mintnc Caces, W. Albrecht, 


mdon. 

148. Bett TicuTeners, J. B. Noble and J. B. Hensley, 
London. 

149. WATERPROOF Surts, O. van Oostrum, London. 

150. Lock for DouBLE-BARRELLED Guns, L. Guidotti, 
London. 

151. ORNAMENTING of CanDLEs, R. Haddan.—(A. C. F. 
Bréband and L, A, J. Dekester, ——. 

152. oO Suoes, H. H. Leigh.—(A. Lindholm, Fia- 
land, 


158. CuarcE of Gas Enarnes, G. Wetter.—(The flr of 


Gerson and Sachse, Germany.) 

154. Pumps, L. Motte, London. 

155. Rorary Enarnes, L. Legendre, London. 

156, Pocket Pen and Pencit Houpers, 8. 8. Robertson, 
London. 


4th January, 1893. 


157. Iron FLoorina, 8. D. Williams and G. C, O. Wood, 
Newport, Mon. 

158. Steam Va.ves, J. Wishart, Liverpool. 

159. TERMINAL ORNAMENTS, M. Lawton and W. J. 
Charles, Birmingham. 

160. Cuimney Tops, W. Brierley.—(B. Willenterg, 
Germany.) 

161, ARITHMOMETER, J. Williams, Keighley. 

162. FuLLING and MILLING Macuing, 8. Turner, Roch- 


le. 

163. Opentna Corron, W. Lord and J. Clegg, Man- 
chester. 

164. Wasuina Coat, J. Morison, A. Kesson, D, Camp- 
bell, and 8, Potts, Glasgow. 

165. CoLourtna Fett Hats, C, 8. Bedford and W. M. 
Gardner, Leeds. 

166. ComBINATION Sipe Stick and Quorn, J. Eccles, 
Dublin. 

167. Presses, J. Bates, Birmingham. 

168, Evastic Wueet Tires, E. H. Seddon, Man- 


chester. 
169. FLurp Pressure Repucine VAtves, H, Hocking, 


verpool, 
170. lanes Boxes, L. L. Gough, Sparkhill. 
171, —— Lamps, Sappies, &c., J. Harrison, Bir- 


172. ARC Laps, R. Kennedy, Glasgow. 
178, Neck Guarp for TorLer Use, A. W. Thomson, 


@ Ww. 

174. Looms, I. Grindrod, Rochdale. 

175. Skates, A. H. Boultbee, Sheffield. 

176. VENDING MAcuHINEs, F, 8. Q. Cockburn and W. H. 

le, London. 

177. KS or VaLves for Water, J. L. Dubois, 
London. 

178. Crock Cases, E. P. Baird, London. 

179. Wnerets for VeLocirepes, &c., H. C. R. Dailey, 
London. 

180. Cur Rests, M. Laval and T. G. Cornwell, 
London, 

181. GarMENT FasTeners, W. H. Parkes and H, Main- 





wood, London. 
182, Toy, W, Wright, London, 





188. Lockinc Doors, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

184. Deoporiser, J. Cochrane, jun., and J. P. Coch- 
rane, Leith. 

185. Station INpicator, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

186. DRaAwinG Pen and INK Reservoir, H. Holtzel, 
Glasgow. 

187. Derectinc Gas, B. Redwood, F. Clowes, and 8. 
Waters, London. 

188. CoLourING Matrer, O. Imray.—(7he Farlierke 
cormals Meister Lucius and Briining, Germany.) 

189. SasHEs and Winpow Frames, F. Hitchmough, 
London, 

190. T1LL for REGISTERING Amounts, W. J. Thompson, 
London. 

191. Stoprerep Bort.es, A. F. Wilkinson, London. 

192. Pipe Courtine, J. MacFarlane and D. Robertson, 
London. 

193. Toorn BrusHes, E. West, London. 

194. Cicaretres, C. G. Lovegrove, London. 


195. Curtnc Crip Biting in Horses, M. A. Peake, | 


London. 

196. RAILWAY SIGNALLING, B. 'T’. Giraud, London. 

197. Hor Warer Boivers and the like, C. Whitfield, 
Manchester. 

198. BRAKE MECHANISM for Wacons, W. H. Eagleson, 
London. 

199. FLour Macuinery, E. Redler, London. 

200. GEAR-DRIVEN Locomotive Power, B. J. Diplock, 
London. 

201. Twist Lace Faprics, W. H. Farmer, Nottingham. 





279. Castine CattLte for Siavcuter, H. Harris, 
London. 

280. ANTHRACENE, J. Bueb, London. 

281. Horse-sHoes, R. McNaught, Glasgow. 

a> a PROPELLERS or Fans, W. Tattersall, Brad- 
ord. 

283. Fans or AIR Propeciers, W. Tattersall, Brad- 
ford. 

284. Apparatus for HumipiryinG Air, W. Tattersall 
Bradford. 

285. Pires or Tupes, R. D. Smillie and W. C. Wallace, 
Glasgow. 

286. Curtinc Faprics, W. Gadd and W. F. Mason, 
Manchester. 

287. DressInG and CLEANING MacuiNes, F. Holtz- 
hausen, Manchester. 

288. THe Groovep Skate Braver, J. P. Sleigh, 
Lewisham. 

289. WaRPING Macuines, B. and F. A. Holt, Man- 
chester. 

290. Easinc Twivers, W., A., and A. Sutcliffe, Man- 
chester. 

201. Horse-suoes, A. Felstead, Rempstone. 

292. Stiprper Brakes, E. Leadbeater and J. Bridden, 
Sheffield. 

293. Spring WuHeeL, A. G. Fletcher and W. T. Evans, 
Birmingham. , 
294. Rims for Cycte Wuee.s, J. Goodman, Bir- 

mingham. 
295. OBTAINING CyanipeEs, W. Key, Glasgow. 


| 296. CuriNG Grain for Brewrnc, 8. J. Stonehouse, 


202. Hanp Cameras, W. P. Thomson.—(J. B. Brunel | 
| 298. CHEQues, C. J. Anderson, Glasgow. 
203. ProrectinG Coat Tals from BicycLe WHEELS, D. 


and A, Reynier, France.) 


M ‘Carthy, London. 


204. Device for use in PLayine Poor, J. A. H. Drought, 


London. 

205. Pneumatic or INFLATED Tires, A. Latimer, 
London. 

206. ALTERNATING Evecrric Currents, Sir D. L. 
Solomons, Bart., and L. Pyke, London. 


207. Suurrte Guarp for Looms, W. Uebelacker, | 


London. 

208. Gotr CLuss, W. K. Graham, London. 

209. Boarp for Games of SkiLt, W. C. Bennett, 
London 


mdon. 

211, Skare, R. W. Green, London. 

212. MuLtipLex TeLecrapuy, W. Langdon-Davies, F. 
H. - H. Nalder, C. W. 8. Crawley, and A. Soames, 

ndon. 

213. Brackets, &c., M. J. Scobie, London. 

214. Manuracture of Warp Fasrics, J. Upsdale, 
London. 

215. Manuracture of Paper Bacs, A. J. Denoyer, 
London. 

216. ATTacHING, &c., Ropes to Coat Tuss, T. Archer, 
London. 

217. Rarcuer Braces, B. Ljungstrém, London. 

218. Dirrusine DistnFecTAant, J. Jackson, London. 

219. Waist Bects and their Fastenines, J. Jackson, 
London. 


Belfast. 
297. Ruers, J. Beresford, Manchester. 


299. TyPE-SETTING Macuine, H. L. B. Toobe. — (F. 
Praunegger, Austria.) 

300. Raprator, R. Crane, London. 

301. Meat Stanp, H. Dale, London. 

302. Metuop of HEATING Stream Boi.ers, O. Briinler, 
Berlin. 

303. Car Motors, G. Stevenson, Glasgow. 


304. PREVENTING the BursTinc of WATER Pipes, 8. A. 


Johnson, London. 
305. InpicaTiInG the Reservation of Seats, J. Rerabek, 
London. 


| 306. Writinc Instruments, W. T. Fox, Preston. 


le | 307. Makinc Boxes, Frames, &c., A. T. Booth, 
210. Paper Pup Suction Apparatus, J. Hyde, jun., | 


London. 

308. Boots, SHors, and Gaiters, J. H. Johnson, 
London. 

309. FILTERING Materia, L. B. Fiechter, Liverpool. 


| 310. MipwiFerY Forceps, D. Macdonald, London. 


311. VaRIABLE Drivinc Gear, &ec., G. H. Gwyn, 
Liverpool. 

312. Cameras, H. B. Sharp and H. C. Hitchmough, 
Liverpool 


| rp 2 : 
313. OPENING Tin Boxes, C. Moss and J. G. Merser, 


220. Casu Reaister, W. W. Horn.—(J. EB. Claudia and 


P. Rokert, United States.) 

221. Ba.ioons, J. Soumovski, London. 

222, Exectric Betts for Curative Purposes, N. 
Mitchell, London. 


Sth Junuary, 1893. 


223. WEAVING SuutTtces, J. Waddington, E. Bottom” 
ley, J. J. Grimshaw, and I. Brook, Bradfo 


224. Construction of Woon, Batts, I. Dand, New- 323. BLinp RoLier Putteys, R. F. Meredith, London. 


castle-on-Tyne. 

225. Stovine and Dryinc Macuinery, G. V. Priestley, 

eds. 

226. MANUFACTURE of PoRTLAND CEMENT, A. Patrick, 
Glasgow. 

227. Bext or Sasu and Parr Vest, J. Jacobs, Birming- 
ham. 

228. MaLTING Grain, A. Blake, Bristol. 

229, Dynamos, H. G. Read, Manchester. 

230. Equa PressurE Key for OrGans, H.C. Harper, 
Swindon. 

231. Gas Recutators, W. Defries and Y. I. Feeny, 
London. 

232. Rotter Skates, L. Jeyes and H. Kendrick, 
London. 

233. Cookine Ovens, L. W. Atkin, London. 





234. REMOVING WATER from BoILers, H. V. Pickstone | 


and R. Yorke, jun., Manchester. 

235. Macuines for CLippinc Hair, A. C. Twigg, Bir- 
mingham. 

236. ELectric Rartway Sicnai, A. Smethurst, Man- 
chester. 

237. Brusues, F. W. Skinner, Manchester. 

238. GALVANOMETER, H. W. Sullivan, London. 

239. Be_t FasTeNeR, P. Pailloux-Michel, London. 

240. CALENDARS for PENHOLDERs, J.C. Wolfe, London. 

241. Eves for Bours, 8S. H. James, London. 

242. Sextant, S. H. James, London. 

2438. Ree, AtTracuMenNtT for Hotpinc Tureap, 8. H. 
Crocker, London. 

244. PickLInG IRON and STEEL Siass, W. 8S. Rawson 
and Woodhouse and Rawson United, Limited, 
London. 

245. Mera Boxes, C. Manners, London. 


E. W. Timmis, Surrey. 

247. Warerinc Can, G. W. Shailer and W. Beck, 
London. 

248. Tires for VELOcIPEDES, W. Samuel and A, 
Twyford, London. 

249. FireE-pROOoF FLoors, M. Fawcett, B. A. Elphicke, 
and J. Hope, London. 

250. SigNALLinG, E. 8. Higgins and H. C. Jenkins, 
London. 

251. Toracco Pipes, B. Bradford, Liverpool. 

252. Macuines for Dryinc Waeat, J. Higginbottom, 
London. ' 

258, HeatinG Rooms, R. Y. Pryce, Liverpool. 

254. SroprerinG Borries, H. Heartfield, Manchester. 

255. CLosers, A. and J. Yates and W. T. Dawson, 
London. 

256. TREATMENT of Soapy Waters, T. Craig and A. E. 
Raper, London. 

257. LysuLatine ELectric Wires, R. E. Bell Crompton 
and H. J. Dowsing, London. 
258. Application of ELecrricity for HEATING LiquIDs, 
R. L. Bell Crompton and H. J. Dowsing, London. 
259. Heatine Surraces for the TREATMENT of Parnts, 
R. E. Bell Crompton and H. J. Dowsing, London. 
260. Expansion GEAR for Enaings, T. Walker and G. F. 
Alder, London. 

261. BaLLoons, P. Y. Alexander, London. 

262. Recor. Burr for Fire-arms, H. A. Douglas and 
H. J. Hussey, London. 

263. EpucaTionaL Cuart, H. Alvabuppy, London. 

264. Mai. Carts, W. J. Parker and E. J. Parker, 
London. 

265. Cuimney-pots, F. A. Martin, London. 

266, SypHon Tops, E. J. W. Axford, London. 

267, CapsuLe for Borries, A. J. Murray, London. 

268, TREATING WHALEBONE, C. Schornstein, London. 

269. Jormninc Rattway Rais, L. R. Gillanders, 
London. 

270. Scissors, E. Nowill, London. 

271, TRAVELLING Bag, C. E. Tomlin, London. 


6th January, 1898. 
272. FasteninG BoILer Tusess, G. Wilson, London, 
278, WHEELS of Cans, 8S. B. G. McKinney, London. 
274. Tires of VELocIPEDEs, &c., S. B. G. McKinney, 


ndon. 
75. Money Sortine Tiiu, A. E. E. Muirhead, Glas- 


gow. 
276, ANKLET, G. P. Philo, Cambridge. 
277. Horses’ SHoes, F. Kirkby and A. B. Ogden, 
Oldham. 
* Linino-BAND for Hats, R, A, Matthews, Notting- 
a, 


London. 

314. Simpcex Lever FANLIGHT OveNER, C. E. Jackson , 
London. 

315. Bows for Fire BrasseEs and Frre-1roys, T. Wells, 
Birmingham. 

316. TuRNING the Leaves of Music, F. Richmond, 
London. 

317. ENVELOPES and PosTaL Wrappers, E. Cowell, 
London. 

318. SIGNALLING on Raitways, J. F. Outtram, London. 

319. INFLATING PNEUMATIC TiREs While Rusnine, W. 
Love, London. 

320. Surrace Briow-orr Devices, J. MeCallum, 
London. 

321. PNeumatic Tire InrLator, A. Edwards, London. 


| 322. BorrLe Stopper, C. Warren and E. C. Knight, 


London. 


| 324. SupportiNc Biocks, E. de Pass —(La Soeits 








Alsacienne de Constructions Mecaniques, France.) 

325. PRINTERS’ Quorns, J. Wetter.—(4. Helwiy aad P. 
Schimaltz, Germany.) 

326. Fenpers, W. Thompson, London. 

327. CoaTING METALLIC SuRFACcES, The London Metal- 
lurgical Company, Limited, and S. O. Cowper-Coles, 
London. 

328. BREECH MECHANiSM for GuNs, A. Silfversparre, 
London. 

329. Jomninc Parts of Furniture, H. H. Lake.— 
(Waern and Bath, Sweden.) 

330. Furnaces, O. D. Orvis, London. 

331. Cueck Measurer, J. H. Dalton, London. 

$32. Lapres’ Ripinc Hasits, J. Maclachan, London. 

833. Packinc Rincs for Macuinery, R. Macintyre, 
London. 


| $334. Pianos, A. Darlow, London. 


335. BEARING BLocK for Suarts, E. Castle, London. 

336. LigHtNIna Conpuctors, A. J. Boult.—(@. Waleh, 
Germany.) 

337. DisrripuTING Insecticipes, M. A. Hawley, 
London. 

838. Sat, M. Lommer, London. 


7th January, 1893. 


839. Non-coMBUSTIBLE SaFrery Wick, A. E. Charter, 
London. 

$40. SHuTTLE CHECKING Motions, G. Littlewood, 
Lockwood, near Huddersfield. 

841. Wixpow Frame Fasteninc, A. C. Calmour, 
London. 


| $42. ADVERTISING on Carps, W. Swarbrick and J. 
246. Casting Frames for ELectric Barrery PLATEs, | 


Cook, St. Helen's. 

343. URINALs, I. Taylor, Manchester. 

344. HeaTING Water by Evectricity, B. P. Seatter- 
good, Leeds. 

845. CuTTinGc Peer of OraNGEs, P. M. Burns and W. 
Brierley, Rochdale. 

346. SecuRING Door Kops to SprnDes, A. 8. Morri- 
son, Glasgow. 

$47. ENGRAVING Meta Cyiinpers, &c., D. McDougall, 
Glasgow. 

848. ATTACHMENT of Butrons to Dresses, H. Smith, 
Chiswick. 

849. FitsHina CisTerNs for Water-cLosets, &c., P. 
Mooney, Manchester. 

350. Stationery Rack, J. E. Dowley, London. 

351. NauticaL InpicaTinG IystRuMENTs, G. C. Marks. 

N. R. Oliver, India.) 

352. GuLLy Traps, W. Oates, J. J. Green, and A. 
Crossley, Halifax. 

353. Square Tor GuLLy Traps, W. Oates and J. J. 
Green, Halifax. 

354. Bricks, F. A. Beny, Liverpool. 


| 855. SPANNER or WreNcH for Cycuists, T. M. Cannon, 


Lewisham. 

356. WooL-wasHInc Macnines, W. and A. W. Black- 
burn, Halifax. 

$57. VENTILATOR or CuimNey Cowl, W. J. Taylor, 
London. - 

358. ComBInED Knocker and Bett, J. Rippingham, 
Dublin. Sad 
359. Pyeumatic Pump Rest, W. H. Bryant, Redditch. 

860. Mupauarps for Cycres, S. J. Kent, London. 

361. Exposinc Foop for Poutrry, &c., B. J. Dean, 
Bradford. : 

362. ENaravers’ Ruiinc Macuines, E. Fanshaw, 
Sheffield. 

363. Bricks, H. Naylor, Sheffield. 

864. FLUSHING WATER-CLOsETS, J. Merrill, Sheffield. 

865. SURFACE-CONDENSING STEAM Enaivnes, J. Weir, 


Ow. 

866. BUFFER for SuuTTLEs of Looms, W. P. Butchart, 
Dundee. . 

867. SEPARATING Ores, J. S. Borlase and G. F. Wynne, 
Wrexham. 

368. PoRTABLE SHACKLE or Ci1p Hook, J. W. and 8. J. 
Blake, Gosport. 

869. ene of Garninc Power, F. Sternberg, 
Bushey. 

$70. Makino Cyctes, F. H. Parkyn and W. I. Rogers, 


mdon. 

871. MacHINE for MaxkinG CIGARETTES, R. Pope, 
Bristol. 

$72. Bonnet, B. L. Barber, London. 


873. PREPARING CoTTON, R. Woed.—(C. J. Charnock, 
Russia.) 


ee 


BS eee ator nr repo ewe oe 


cy 


eer 





aeenpeiceeynag oe 


ote upg: stat 


= 


if 
eg 





SUT Raper Pah eet ae. 


eNt2 


ee Se 


Tae Spee 











68 


THE ENGINEER. 





JAN. 20, 1893. 








374. CaLL-BELLs, W. 8. Smith, London. 

875. Sarety Appiiances for Evevators, R. Uren, 
London. 

376. Suips’ Capin Door Fastener, A. H. Arnold, 
London. 

$77. Rance Frxpers, A. 0. Green, London. 

878. Horse Suogs, T. Offord, London. 

879. Steam Enoines, G. Hughes.—(J. Swith, United 
States.) 

380. Car Courtine, W. W. Horn.—(V. B. McDonald, 
United States.) 

381. Trawt Nets and Gear, J. Epton, London. 

382. BrtiiaRpand SimiLar TaBLes, C. and J. W. Maude, 
London. 

383. Fire-Bars, W. T. Kendall, London. 

884. VeLocipepE Sappies, W. P. Thomson. — (2. 
Couttour, France.) 

885. WaTER-BoTTLEs, W. Stowell, London. 

386. Soap Manuracture, J. Peacock and W. L. Colls, 
London. 

887. Execrric and Sartinc Launcn, K. D. Bowens, 
London. 

388. Pins, J. White, London. 

889. PrevenTinG Losine of Purses, F. W. Ostermann, 
London. 

390. Pneumatic Tires, W. H. Cresswell and H. E. 
Cohen, London. 

891. Seconpary Batreries, E. Hancock and A. J. 
Marquand, London. 

392. Bock Fue., T. W. Lees, London. 

393. SELF - ADJUSTING FrRE Escape, 
Chiswick. 

394. AUTOMATICALLY Drarninc Sream CYLINDERS, 
F. Lamplough and J. A. Bauer, London. 

395. Step Lappers, G. Ayling, London. 


J. Empson, 


9th January, 1893. 


396. SetF-atracHinc Hook and Eye, G. W. Roos, 
London. 

897. Pens, H. Pick, London. 

398. Box-MAKING MacHINeRY, W. Ward, Birmingham. 

399. Curtinc PILED Faprics, E. and A. Smith, Man- 
chester. 

400. CompounD Sarety F. Alder, 
Tewkesbury. 

401. PREVENTING ALTERATION of CHEQUES, C. Adaims- 
Randall, London. 

402. Evecrricat Cut-ovrs, A. P. Donnison and M. H. 
Barber, Manchester. 

403. Toy GaLLopinc Horse and Carriace, G. J. Fife, 
Thetford. 

404. Skates, G. W. Elliott, Sheffield. 

405. Taser for Cart Tares, G. Mathison and W. 
Jones, Tranmere. 

406. Dravent Preventer, L. L. 
near Birmingham. 

407. Heatine Apparatus, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

408. Bripces of BorLer Furnaces, W. Eyre, Sheffield. 

409. Parent Wavy Bits and Bripies, C. Armstrong, 
London. 

410. Cvc_ometer, G. E. Ktihn, Manchester. 

411. PyEematic Sappies for VeLocipepgs, J. Carroll, 
Belfast. : 

412. Automatic SHow Carp for Use in Boxes, J. 
Doherty, London. 

413. Meratiic Packine for Piston Rops, T. J. Carr, 
Manchester. 

414. Restartinc Tram Cars, E. Chadwick, Isle of 
Man. 

415. SKATE KEEL, P. J. Luntley, jun., Scarborough. 

416. Apparatus for PreventTinc the OveRFLOw of 
Sinks and Barus, L. N. b—(A. W. Kao, 
United States.) 

417. Corrre Juc, Barkers and Kent and E. Bloor, 
Staffordshire. 

418. Minis for Crusuixnc Copper Ore, J. T. Walton, 
London. 

419. Treatment of Coke,N. G. Kimberley, London. 

420. GaLLey for HoLpinc Gioses, E. Colin, London. 

421. HorsesHors, 0. Handler and F. Tschofen, 
London. 

422. SHapow.ess Ow Lamps, J. Pealingham, jun., 
Staffordshire. 

423 ArracnHinc TrapeE Mark to Parasois, W. A. 
Bindley and W. J. Gell, London. 

424. SuPPREssSING SMOKE of STEAM BoILers, 8S. Bond 
and W. Jackson, London. 

425. Construction of Cement Kiiys, G. Burge, 
London. 

426. Lear Turvers for Music Reapine Desks, J. Hird, 
London. 
27. Wasninc DovucHe 
M. E. T. Biilow, London. 

428. Borrce Pump and Diat Recisrer, F. 8. D. Scott, 
London. 

429. Sprep Inpicator, W. Keen, London. 

430. Dia Reersrer for Recorpinc the Liquor 
DiscnarcepD from Breer Encines, F. 8. D. Scott, 
London. 

431. Boots and Suogrs, H. Green, London. 

432. Hypraviic Avromatic Excixe, T. Dowling and 
J. H. Wince, Calcutta. 

433. Brush Makinc Macuryery, W. F. Howard, F. G. 
Howard, and 8. W. Carlton, London. 
434. Driving Clock Mecuanisms, R. 

London. 

435. Hanpves for VeLocirepes and Toois, A. Knubel, 
London. 

436. AIR 
London. 

437. Manuracrure of a Crass of Bopres by the 
Primary, SeconpaRy, and TERTIARY AROMATIC 
Bases, O. Imray.—(The Farbicerke cormals Meister, 
Lucius and Briiaing, Germany.) 

438. CoLountnc Matters, O. Imray.—(The Farbircrke 
vormals Meister, Lucius and Briiniag, Germany.) 

439. Propucinc Vacuum, J. Dewar, London. 

440. Wixpow Butnps, F. J. Wilson and J. Pearman, 
London. 

441. Epucationat Toys for Cui_pRen, F. Youngman, 
‘Loudon. 

442. Evectric Licurinc of Gas Enaines, T. Carlo, 
Genoa, 

443. Removinc UNeExpLovep Biastinc Cuaroes, A. J. 
Boult.—(F. Kiikn, Germany.) 

444. Distnrectinc and CLEaNnsinG Apparatus, C. 
Herscher, Liverpool. 

445. CycL_es, H. Brouhon, London. 

446. Steam GENERATORS, A. Nosbaume and A. Reis, 
London. 

447. CycLe WHeEe xs, J. Maier, London. 

448. Manuracture of Apuesive Lerrers, J.E. Benner, 
London. 

449. ELecrric Motors, I. E. Storey, London. 

450. Door Beris, C. Lohmann. — (H. 
Germany.) 

451. ATTACHING PNEUMATIC Tires to Ris, R. J. Alpe, 
London. 

452. Tiris, P. G. Wagner, London. 

453. Screw Prope.uers, A. Rateau, London. 

454. Construction of SEL¥F-RIGHTING LirEBoats, T. 
Bridge, London. 

455. Hees of Boots, R. Gillies, London. 

456. Steam Roap Rovers, J. G. and J. Allen, 
London. 

457. Coatinc Wire, 8. 0. Cowper-Coles and The 
Metallurgical Company, London. 

458. Formine, &c., of Meta Bopies, E. Polte, 
London. 


GoveRNoR, G. 


Gough, Sparkhill, 


27. and Baru 


CONTRIVANCE, 


H. Twigg, 


InrpLaTeD Ripinc Sappies, R. Latta, 


Wissner, 


10h January, 1893. 
459. Easy C.Eanstpte Fatt Pire, T. Deuxberry, 
Sheffield. 
460. Hypravutic Marin Cock, W. H. Green, Bourne- 
mouth. 
461. “Ink J. Walker, 
Kilkenny. 

462. TeLescorpe Save-att Canpiestick, H. J. Cam, 
Sheffield. 

= —. G. Birch, yo 
. INDIA-RUBBER or CoMposyTE JiRES, C, Laight 
Redditch, _ 


Devixe Writtnc Pen,” 





465. BicycLes, Cycies, VELOCIPEDEs, &c., W. Gilbert, 
London. 

466. Knitrine Macutves, J. D. Hill and H. Clarke, 
Nottingham. 

467. Distnrectinc Bates of Racs, J. Illingworth, 
Halifax. 


468. PHorocRaPHic LicutinG APPaARATvs, 8. O. Taylor, 
Leicester. 

469. Woven Wire Martrresses, &c., G. Pitt, Bir- 
mingham. 

470. Smoke ConsuMING APPLIANCE, J. Oakes, Mid- 
dleton. 

471. Exrecrric Motors, C. A. Allison.—(C, Hering, 
United States.) 

= Caustic Sopa and Cu.orive of Liae, F. W. Petrie, 

oc! > 
473. Barreries for Crusninc Ore, F. Freeman, Bir- 


ming! 5 

474. — Portions of Dress Stanps, J. Goodwin, 

ndon. 

475. ENveLoprs, Wrappers, and Lrrrer Carps, P. 
Syms, London. 

476. Securinc Cuvurn Lips, C. Whiteman and F. J. 
Cox, London. 

477. Caicken ReaRER, F. Tandy, Gloucester. 

478. Preumatic Tire Pumps, Boruchson and Brener, 
London. 

479. Manuracture of Saives for Casks, A. Hartley, 
Brighton. 

480. Apparatus for MEasuRING THReEaD, &c., W. H. 
Blakeney, Dundee. 

481. PropucinGc ORNAMENTAL DESINGNS on PAPER, A. 
Ross, Glasgow. 

482. PostaL and ParceL Wraprer, W. H. Thomas, 
Middlesbrough. 

483. RarLway SicNauiina, C. K. Sagar, Manchester. 

484. Maxine Bricks, &c., J. Brown and J. T. Curry, 
London. 

485. Lusricators, W. Boby and H. W. Bowden, 
London. 

486. PorTABLE Pressure Drums, J. M. Denny and R. 
H. Gourlay, Dumbarton. 

487. Heatino STEAM Boi.ers, J. A. Yeadon, Leeds. 

488. Streertna Locks, T. Sealy, 8S. T. Grealy, and G. 
B. Easton, Dublin. 

489. FuNEREAL Monuments, J. B. Howard.—({F. L. 
Freund, Germany.) 

490. Mecuanism for REvoLvinG Tas.ets, F, J. Beau- 
mont, London. 

491. Tupes of BorLers, &c., W. B. Cumming and A. 
Webster, Liverpool. 

492. CycLe Sapp.Le Bosses, T. Middlemore and T. 
Evans, Birmingham. 

493. Preumatic Houpers, J. C. Parker, London. 

494. HoLvers for CaraMELs, W. P. Thompson.—{ IV’. 
F. Parker and Co., United States.) 

495. MeraLiic Matrresses, P. Girard, Liverpool. 

496. Sanrrary Bep for Inrants, J. Kraut, Liverpool. 

497. Macurne for Wixpinc Yarn on Pirys, T. H. 
Spence, Manchester. 

498. SEPARATING SULPHIDE of NickeEL, W. P. Thomp- 
son.—{J. L. Thompson, United States.) 

499. SEPARATING SULPHIDE of NickeL, W. P. Thomp- 
son.—{R. M. Thompson, United States.) 

500. pied Train Brakes, F. Williams, Liver- 


pool. 

501. Buitpinc Watis, W. P. Thompson.—(P. A. 
Deslavricrs and C.D. Prudean, United States.) 

502. Tosacco Pires, A. Corrin, Manchester. 

503. Borres, R. 8. Wiesenfeld, Liverpool. 

504. Pencit Casrs, W. P. Thompson.—({L. roa Orth 
and R. Hagenmeyer, Germany.) 

505. DupLex Pumpinc Apparatus, P. F. Oddie, 
London. 

506. MippLincs Puririers, W. P. Thompson.—{I¥’. D. 
Gray, United States.) 

507. DispLayina Boots and Sxoes, T. Oram, London. 

508. PLaster, J. C. Bloomfield, London. 

509. SELTzoGEeNgEs, E. de Pass.—{J. M. Durajort and 
V. BE. Durarort, jun., France. 

510. Evecrric TRANSMIssION of Power, E. de Pass.— 
(E. W. Rice, jun., United States.) 

51l. Coatinc ALuminium, G. Wegner and P. Gthrs, 
Glasgow. 

512. SoLpERING ALUMINIUM, G. Wegner and P. Githrs, 


lasgow. 

513. Heating Fivuips, H. D. Fitzpatrick.—({F. A. 
Kleemann, Germany.) 

514. Sacr Box, W. Brandon, Birmingham. 

515. Water CLosets, J. Day, London. 

516. MEASURING INsTRUMENTS, H. H. Lake.—(E. Weston, 
United States.) 

517. MEASURING INstRUMENTS, H. H. Lake.—(E. Weston, 
United States.) 

518. MeasurinG Apparatus, H. H. Lake.—(E. Weston, 
United States.) 

519. Evecrric Resistance Corts, H. H. Lake.—(F. 
Weston, United States.) 

520. Measurtne Apparatus, H. H. Lake.—(E. Weston, 
United States.) 

521. Puiieys, J. Walker, London. 

522. HeaTiInG and Cook1nG Stoves, G. McF. Robertson, 
Glasgow. 

523. Woop Biocks for FLoorrne, &c., C. J. Longley, 
Brighton. 

524. CLAMP 

London. 

5. TREATING Srarcn, 8. Pratt, London. 

520. Bank Books, 8. R. Hopkins and T. Davenport, 
London. 

527. SHow Cases, J. W. Blackledge and J. B. Mansur, 
London. 

528. ADVERTISING Apparatus, A. Drees and W. Grasscs, 
London. 

529. PyRoxyYLINE SoLutions, F. Crane.—(W. D. Field, 
United States.) 

530. Art of Propucinc Metatuic Zinc, P. C. Choate, 
London. 

531. Lamps, A. and F. Shuttleworth, W. H. Tyrrell, 
and P. Deed, London. 

532. Mitus for Crackine, &c., Maize, O. H. Titus, 
London. 

533. Propucine SoLtp WaREs from Merats, P. Hesse, 
London. 

534. —! of MAKtnG Rupper Stamps, W. F. Parnes, 

ndon. 

535. VenTILATING Fans or WHEELS, W. H. A. Davidson, 
London. 

536. IRon or MetaL Coverep BuiILprnas, 8. Gelston, 
London. 

587. Warer Tanks, C. M. Foottit, Marlow. 

538. MAGNETICALLY HEATED RECEPTACLES, W. Mitchell, 
Birmingham. 

539. Boxes for Matcnes, D. J. Morgan and T. 
Saunders, Sheffield. 

540. WkIGHING-MACHINE, D. J. Morgan, W. G. Nixon, 
and W. Gillies, Sheffield. 

541. Heatine Carriaces, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

542. Wixpow Houpers, T. W. Fagg, Leeds. 

543. Ammonia Distituinc Apparatus, J. E. Fuller, 
London. 

544. Recovery of Ammonta, D. Branson, R. D. Thorn- 
burg, and J. E. Starr, London. 

545. Guipe for Reciprocatinc Mecuanism, M. N. 
Forney, London. 

546. Removinc Dust from Books, &c., J. J. Harvey, 
London. 

547. Gas Buryers, L. H. Walter, London. 

548. Finisninc Loorep Fasrics, B. J. B. Mills.— 
(Messrs. Beer and Co., Germany.) 

549. “ Brrts,” F. Swales, London. 

550. Pu.zeys, A. Guild, London. 

551. Drivt Brrs, C. W. Burton, London. 

552. Cicars, J. Niiesch, London. 

558. Gas or Or. Motor Enotes, F. W. Crossley, Man- 
chester. 

554. Repuctnc Pressure Vatves, E. J. Wood, London. 

555. Gas, W. P. Watson, London. 

556. Wrencues, G. W. Bufford, London. 

557. Pipe Wrencues, G. W. Bufford, London. 

558. New CoLourtne Matrers, H. E. Newton.—(The 
— vormals Friedrich Bayer and Co,, Ger 
many. 





for Preumatic Tires, F. C. Elliott, 









559. Cooxine Apparatus, W. T. Sugg, London. 

560. “‘ Kowrrata,” H. J. Sedway, London. 

561. Hermetic Cosine of Recerracues, L. A. Bon- 
namy, London. 

562. ELECTRIC MEASURING INsTRUMENTS, W. T. Goolden 
aiid 8. Evershed, London. 

563. Inon and STEEL, J. M. White, London. 

564. GENERATION of Sream, W. Schmidt, London. 

565. Topacco Pipes, T. Convery, London. 

566. CcTTiNG orF Boicer Scare, R. J. Smith, Sunder- 


567. Boarps for DispLayinc Biuis, J. B. Boyle, 
London. 

568. Roap Veuicces, J. B. Boyle, London, 

569. Spoois, C. Back, London, 

570. PepaL ATTACHMENT for Pianos, W. A. Hobday, 
London. 

571. Macuine for Dryinc Linen, &c., E. Delacommune, 
London. 

572. Castina CHILLED Rous, B. D. Martin and N. 
Martin, Birmingham. 

573. APPARATUS for Fir1na Suots, C. Devun, London. 

574. Garrers, A. W. Edwards, Cheltenham. 

575, Car Motors, G. Stevenson, Glasgow. 


llth January, 1893. 


576. Vessecs for CarryinG RarLway CaRRIAGEs, F. 
Bennett, Belvedere. 

577. CycLe Stanps, N. Harding, Birmingham. 

578. Hames for the CoLtiars of Horses, A. Charles- 
worth, Birmingham. 

579. WATER-PROOFING Boots and SHoes, W. IH. Barnes, 
London. 

580. Exptosive Marteriat, B. J. B. Mills.—(C. E. 
Munroe, United States.) 

581. Proputsion of Vesses, F. J. Reynolds and J. R. 
Porter, London. 

582. ToBacco-PrPE CLEANING, H. Carter, Horwich. 

583. ELectric Apparatus, A. Wright, Brighton. 

584. CyvcLe Frames, J. M. and W. Starley, Birming- 

m. 
585. Suspenp1InG ELectricat Conpuctors, A. E. Muir- 
ead, Glasgow. 

586. BILL1aRD Counter, W. Taylor, Perthshire. 

587. OpraInine Perrect Combustion in Furnaces, 8. 
Taylor, Sheffield. 

588. Preventine the BurstinG of WATER Pipes, G. H. 
Sparrow, London. 

589. DISPENSING AERATED BEVERAGES on DRAUGHT, 
J. P. Jackson, Liverpool. 

590. Tosacco Pipes, H. Allcock, Birmingham. 

591. Hose and CuHILpREN’s Socks, G. Templeman, 
Nottingham. 

592. Means for Desrroyina Issects, J. G. Dodd, 
Liverpool. 

593. Hus for Bicycies, D. Crowther, Milnsbridge. 

594. WHEELs for CycLes, J. D. Everett, Belfast. 

595. TrrE for Cycues, A. 8. John, Dublin. 

596. Guipes for SpooLinc Macutnes, H. Ficker and A. 
Meusel, Manchester. 

597. Motion for Warp Beams, H. Monie and J. Dun- 
lop, Manchester. 

598. Air VaLves for Pyeumatic Tires, E. Bowles, 
London. 

599. Dryinc Sream, W. P. Thompson.—(.4. Kiinstler, 
Austria. 

600. in Boots, C. H. Southall, Leeds. 

601. Evecrric Incanpgescent Lamps, J. R. Hughes, 
London. 

602. Line Houper for BrickLayers, F. E. Hayward, 
Guernsey. 

603. Grip for Go.rer’s Boots, R. T. Cochrane, 
Glasgow. 

604. CLorues Peas, R. F. English, Bristol. 

605, Merers for MEasuriNG Evectricity, R. Kennedy, 


jlasgow. 
606. Stic. for Makrxe Spirits, R. M, McDougall, 
Glasgow. 








SELECTED AMERICAN PATENTS 


Frou the United States’ Patent Ofice Oficial Gazette, 


484,971. Expansion BEearInG ror Bripces, G. S$. 
Morison, Chicago, Ill.—Filed May 21st, 1892. 

Claim.—(1) In an expansion bearing, in combina- 
tion, a base plate, a series of rollers resting thereon, 
two bearings surmounted upon said series of rollers, 
and a rocker plate interposed between said ngs, 
substantially as described. (2) In an expansion bear- 
ing, in combination, a base plate, a series of rollers 
resting thereon, two bearings surmounted upon said 
series of rollers, and a rocker plate interposed between 


said bearings, said rocker plate being provided with 














cylindrical upper and lower bearing surfaces, 
respectively, at right angles with each other, substan- 
tially as described. (3) In an expansion , in 
combination with the rollers thereof, two plates, one 
provided with a projection overlapping the other, and 
connections between said plates and rollers, whereby 
the movement of the rollers causes the plates to move 
with respect to each other, substantially as described. 


485,044. Apparatus ror CarrRyina Suips, &c., 
Upon Raitways, W. R. Kinipple, London, England, 
—Filed June 2nd, 1892. 

Claim.—{1) In apparatus of the kind described, the 
combination, with suitable trucks and framework for 
holding a vessel, of one or more ae bellows 
interposed between the trucks and framework and 

dapted to P te for deviations in the railway, 
substantially as described. (2) In cars or apparatus 
for ing ships or other large and heavy bodies 
upon railways, bellows which are arranged, as herein- 





485044) 
















ee ww 
SVAN; 


Wa 








Ds Z 1) 


“aN 





wei 
Wet i 


ine 
le 


before described, to support the structure the 
ship or body and p ite for cl 0! nt, 
substantially as hereinbefore described. (8) The com- 
bination, with the framework for holding the vessel, 
hydraulic bellows, a structure upon which the same 
rests, and trucks, of a swinging framework consisting 
of cross: ers forming guides for blocks secured on 
the trucks, pivotted to the under side of the said 
structure, substantially as described. (4) In whn the 
ef the kind described, the combination, with the 





holding the vessel and a flexible 
on the trucks and having a pivottal 
connection with the framework, of a ee targa | 
bellows interposed between said framework an 
structure, — the pivottal connection, substan- 


framework for 
structure 


tially as descri (5) The combination, with the 
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trucks and framework for carrying the vessel, the 
bottom of which framework forms the upper wall, of 
a compensating bellows, a flexible structure resting 
upon the trucks and forming the lower wall of the 
bellows, and flexible material for connecting the 
bottom of the framework or upper wall with the flexible 
structure or lower wall, thereby forming a water- 
tight compartment, substantially as described. 


485,093. Borrie Stopper, J. de Mars, Albuquerque 
N. Mex.—Filed March 81st, 1891. 

Claim.—(1) The bottle stopper consisting of the 
elastic disc and retaining buttons having upwardly- 
projecting divergent shanks bent to form loops at the 
upper ends with four ti or legs disposed, as 
described, to bear equally against the inner periphery 
of the bottle mouth, substantially as shown and 
described. (2) The bottle stopper consisting of the 








elastic disc and retaining buttons having upwardly- 
projecting divergent shanks bent to form loops at the 
upper end with four sections or | disposed, as 
described, to bear equally against the inner periphery 
of the bottle mouth and terminating at the lower end 
in loop ) and free ends a a, the whole being made of 
one piece of spring wire, substantially as described. 


485,112. Friue Prorector ror STEAM BOoIters, 
H. H. Niewaa, Cincinnati, Ohio.—Filed May ith, 
1892. 

Claim.—The combination, with the flue sheet 6 and 
the flue tubes 9, secured therein at their upper ends, 






PAA 





of the P seagree ve, | shields or thimbles 12, supported 
in the flue tubes 9 and fitting therein snugly at their 
lower or inner ends and forming air spaces between 
the flue tubes and their outer ends, which air 5 8 
communicate with the space above the flue sheet, 
substantially as and for the purpose set forth. 


485,235. Roratinc Motor, A. Spriager, Kasten, 
Austria-Hungary.—Filed November 21st, 1891. 
Claim.—In combination, the standard, the spindle J, 
the wheel C thereon, the gearing between the said 
wheel C and the standard, the radial cylinders and 
“pea connecting with the gearing, and the means 
‘or supporting said cylinders and feeding the steam 








thereto, consisting of the poslonentions of the spindle 
having ports extending inwardly from its end and 
then laterally, the said prolongation being fixed and 
connadiing: areeth with the steam pipes at its end 
and the said cylinders revolving freely about the fixed 
prolongations, substantially as described. 








Epps’s CocoA.—GRATEFUL AND one ge es ga | 
a thorough knowledge of the natural laws whi 
vern the operations of on and nutrition, and 





y a careful application of the fine ies of well- 
selected Cocoa, Mr. Epps has provi: our breakfast 
tables with a delicately fi db which may 
save us many heavy doctors’ bills. “It is by the 
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THE ENGINEER. 





ENGINEERS IN THE UNITED STATES NAVY. 


A PHILOSOPHER of the Buckle type would have excellent 
grounds for associating the English language with mental 
incapacity in the heads of certain naval departments. In 
this country we have carried the undermanning of the 
engine-rooms of war ships tolerably close to the extreme 
limit. In the United States they appear to have gone 
beyond this point, and nothing remains save to extend a 
practice which has been begun in one ship to others, and 
send whole squadrons to sea without any engineer officers 
at all. Our own naval engineers have just and very 
ample grounds for complaint; but they are really well off 
compared with their professional brethren in the 
American Navy. Mr. G. W. Melville, Engineer-in-Chief 
of the United States Navy, lifts up his voice, and remon- 
strates in no measured language. Several pages of his 
annual report for the year 1892 are taken up with a 
discussion of questions affecting the engineer corps. The 
United States Government is building up a Navy which 
promises in time to equal, if not exceed, that of Great 
Britain. The operations of the tariff supply unlimited 
funds. How enormous is the sum thus obtained 
may be gathered from the fact that, republican and 
democratic as the country is, the nation pays each year 
about 32,000,000 of pounds sterling in pensions, a sum 
about equal to that which we spend on our Army and 
Navy together, and, nevertheless, it appears that the 
utmost difficulty is experienced in inducing Congress to 
vote sufficient sums to maintain an absurdly small staff 
of naval engineers. As far back as 1882 an Act of Con- 
gress was passed limiting the number of engineers to 170. 
The present number is 183, or thirteen in excess of the 
number allowed by the Act. When we bear in mind 
that the American Navy has been, to all intents and 
purposes, created within the last ten years, the urgent 
need for a very large increase in the personnel will be 
readily understood. Nor is this the worst. The treat- 
ment to which the engineer officers have to submit is so 
bad that resignations are common. In the last ten years 
no fewer than thirty-nine young officers, every one of 
whom had been educated at the Naval Academy at great 
expense to the Government, have resigned, and the pre- 
sent rate of promotion is so slow that the chief engineers 
on the active list are almost without exception men over 
fifty years of age, who, however active and competent as 
regards mental power, are certainly not calculated for a 
life thus graphically described by Mr. Melville :— 

In our more powerful ships—those of from 5000 to 10,000-horse 
power—the usual complement now is one chief engineer and three 
assistants, the latter being obliged to stand watch in three watches 
at sea and often in port ; a duty so exhausting that no officer can 
long perform it efficiently, for he never has a whole night’s rest, 
and when on duty has to withstand a constant merciless assault 
upon his physical and mental powers. His post of duty is one of 
intense heat and villainous atmosphere ; to get from one part of 
of his station to another, which he must do very frequently, he 
must climb up and down narrow ladders, crawl through air locks, 

explore coal bunkers, &c., all the time in a state of mental anxiety 
on account of the innumerable casualties, great and small, that are 
constantly occurring, and for the prompt remedying of which he is 
strictly accountable ; in one water-tight compartment some boiler 
tubes are leaking and the men are in a panic ; in another a hundred 
feet or moreaway,afeed pump is refusing to work ora thrust bearing 
is hot, and while hurrying from one scene of danger to another the 
engineer is liable to receive tidings of trouble in some remote coal 
pocket, or even be summoned to appear on deck, where he must 
calmly answer questions regarding the amount of smoke escaping 
from the smoke pipes or the necessity for hoisting ashes, wholly 
unmindful of the disasters which he knows are impending below. 
So it goes, watch after watch and day after day, until in the course 
of a week or two the engineer is a nervous wreck, fit for nothing 
but the hospital ; and all because the lack of numbers imposes upon 
him the work of at least two men, 


We have said above that something very much like 
dispensing with engineers has been tried. The Ranger 
after repairs was sent from San Francisco to Behring Sea 
with one engineer on board. 


The first day after sailing on her important mission that officer 
was disabled by an accident, which confined him to his bed, 
leaving the engine department to get on the best it could without 
ahead. Matters progressed from bad to worse, as is shown by the 
detailed reports of the commanding officer and the court of 
inquiry, until the final collapse came. The whole miserable affair, 
from beginning to end, is directly chargeable to the insufficiency 
of numbers in the Engineer Corps, which allowed but one engineer 
officer to be detailed for this vessel, ordered to important duty on 
a distant station, where there are no facilities for making repairs, 
and which did not permit the chief engineer of the yard where 
the vessel was fitted out to have the proper number of assistants 
to aid him; in fact, for some of the time he had no assistant at all. 


In this country we have, at all events, engine-room 
artificers, and each ship carries a certain number of 
fairly skilful mechanics. But in the United States Navy 
the officer cannot rely for aid on such assistance. What 
Mr. Melville has to say on this subject is so important, 
and bears so strongly on the practice in our Navy, that 
we do not hesitate to quote him at some length :— 


That we do not get suitable men for this rating now is a fact 
well known to all naval officers, We do occasionally have some 
very excellent machinists, but they seldom serve more than one 
enlistment, if, indeed, they remain that long; so in practice the 
rating is. largely made up of men who, owing to some failing, can, 
not keep a position on shore, and who are consequently unreliable 
on board ship. I am convinced that these men are not wholly 
dissatisfied with the pay they receive nor with the work required 
of them, but that the whole trouble lies in the unfortunate 
status accorded them in the service. They are herded in with 
the ship’s crew indiscriminately on the berth deck the same as 
the coal-heavers; they are allowed to draw a portion only of 
their I wd after they have earned it, there being a tradition in 
the Navy that a seafaring man should not be trusted with his 
own money ; they cannot go on shore except through the medium 
of the ‘‘ liberty list,” subject to the same surveillance and restric- 
tions as govern the landsmen, and, above all these discourage- 
ments, the machinist has, in common with the other men of his 
department, to put up with all sorts of petty persecutions from a 
conservative class in the Navy, not entirely confined to enlisted 
men, which clings to the traditions of the past and regards the 
entire engineer's force as a sort of pariah class, whose presence on 
a man-of-war is an unholy intrusion which must be resented in eve: 
possible way. If a machinist or fireman crawls out of the hellhole 
where he is on duty to get a breath of fresh air, he may be 
promptly driven below nor even punished for appearing on 
deck “‘out of uniform,” while the discovery of a speck of dirt any- 
where on deck subjects any member of the engineer's force whe 


from the boatswain’s mates and probable punishment at the mast. 
That the decks of a man-of-war should be of spotless purity is a 
tradition handed down from the days of wooden ships and bare- 
footed crews, and is so impossible a condition in these days of coal 
and iron and steel, that it seems a little intelligent consideration 
would lead to its abandonment. All these unhappy details are 
different on different ships, but the general results are the same. 
The useful and self-respecting man, when he finds himself so un- 
fortunately circumstanced, will in sheer self-defence leave the 
service forever ; another man will accept the situation and become 
a chronic offender against the Navy regulations because he finds 
that he is treated as one anyway. e smuggles rum on board and 
gets drunk on duty, because it is taken for granted that he will do 
so unless closely searched and watched ; he overstays his leave 
when on shore, because he quickly sees from the rare occasions that 
liberty is given him that nothing better is expected ; and, in general, 
he adapts himself to his surroundings by assuming the irresponsible 
and unreliable characteristics of the unlettered man-of-war’s man 
of a hundred years ago. 

It has been argued over and over again that the defects 
manifested in our own Naval Administration were due to 
the “red tape” and aristocracy inseparable from an 
effete old country like England. But surely this excuse 
will not apply to a new republic where aristocracy is 
unknown and red tape is never woven. Yet when we 
come to read Mr. Melville’s explanations we see that 
precisely the same causes work for evil at both sides of 
the Atlantic. Mr. Melville might change places with Mr. 
Durston, and yet have nothing to alter in the substance 
of his reports. A Bill was introduced in the 51st Con- 
gress to augment the number of engineers to 300, and to 
make certain changes of vital importance to the corps in 
their status and position. It was not passed. It has 
been introduced again, and has not been passed yet. 
The entire opposition to this Bill has come from some of 
the officers in the Navy, who view with jealousy and dis- 
trust the growing importance of the Engineer Corps. 
Mr. Melville very properly points out that the facts are 
much too strong for the theories and prejudices of those 
gentlemen ; and with an admirable audacity he carries 
the war into the enemy's camp, and asks whether or not 
it is good policy to intrust the full control of ships which 
never carry a rag of sail, and every function of which is 
performed by a machine, to officers who by education and 
training are ignorant of the operation, care, and manage- 
ment of machinery ? 

This article has already extended to the utmost 
limits of our available space, and we are unable to follow 
Mr. Melville further. We have said enough to show that 
the causes which operate at this side of the Atlantic 
operate at the other. For some extremely obscure reason 
the value of the engineer branch of the service to a 
nation appears to be persistently under-rated, not alone 
by the naval executive branch of the service, but at once 
by Parliament in this country, and Congress in the 
United States. It is a curious fact that nothing like this 
prejudice and neglect obtains in the naval services of any 
other countries. The two English-speaking nations are 
the only nations that undervalue the services which 
naval engineers render, and fail to appreciate the 
enormous naval importance of those to whose hands is 
entrusted the care of enormously costly ships and 
machinery. 








THE OUTLOOK IN THE IRON TRADE. 


Tue returns of the production of iron and steel in 
Great Britain during the year 1892 have not yet been 
completed, but sufficiently full figures have been 
published to enable us to realise that the course of that 
industry in the year named has been singular and event- 
ful. The make of pig iron has largely increased in Scot- 
land, and has more largely decreased in Cleveland. In 
other districts there is good reason to believe that a 
reduced make will also appear, so that on a balance the 
output of the whole year will be found to have fallen 
below that of any previous twelve months for many 
years past. In 1891, as is well known, the make of pig 
iron in Scotland showed a large falling off, mainly in 
consequence of the great railway strike, which restricted 
the supplies of fuel. There have been occasional disputes 
in 1892, but none that have seriously interfered with the 
regularity of output, so that the production of that year 
has returned to the normal level. On the other hand, 
the great strike of miners in the Durham district 
seriously interfered with the regularity of the working of 
the furnaces in the North of England, and has caused 
the make of pig in that locality to fall to a lower level 
than it has touched for many years. The output in the 
two districts together appears to have been as under :— 


Make of Pig Tron. 
1891. 


1892, 
Cleveland see eee 1,937,469 tons 2,622,732 tons. 
RCOUANG: — ... acs ass, «| FE AID gy 674,425 ,, 
Totals... ... 2,914,682 tons 8,297,157 tons, 


In these two leading districts, therefore, the total 
amount of the falling-off in the make for 1892 appears to 
have been some 882,475 tons, or 11°6 per cent. This, 
however, is the decrease of make, which is totally 
different from the decrease of consumption. It often 
happens that a reduced make goes hand in hand with a 
large using up of stocks, and this has happened on the 
present occasion, so that the consumption has been con- 
— larger than the make, as the following figures 
show :— 

Stocks of Pig von 
1892. 


q 1891. 
Cleveland ... ... ... 114,339 tons 262,916 tons, 
Scotland... ... ... 448,646 ,, ... 569,677 ,, 
Totals ws vee 557,985 tons 832,593 tons. 


Here we find a decrease of some 275,000 tons, or about 
88 per cent.; and this decrease, when subtracted from the 
reduction of make, reduces the total falling-off in the 
consumption of pig iron for the year 1892, so far as these 
two districts are concerned, to the comparatively insig- 
nificant amount of 108,000 tons. This reduction may of 





course be either increased or diminished by the returns 


may have the rashness to be above the fire-room gratings to abuse | 





for other districts, when they are available; but it is 
hardly probable that any other district, unless indeed it 
be the West Coast—which, like Cleveland, was affected 
seriously by the miners’ strike in Durham—will show a 
really surprising decline; and on the West Coast it 
appears that the reduction of make, whatever it may have 
been, has been compensated by a reduction of the stecks 
from 92,000 to 230,000 tons, or neariy 60 per cent. The 
total decrease of stocks, including the stocks in makers’ 
hands in the three principal districts, amounts to the 
large total of 422,000 tons; and the total quantity of iron 
now used in these districts amounts to no more than 
650,800 tons, which is aremarkably low figure. If we go 
back to the beginning of 1889—when the rise in the iron 
market had just commenced—we find that the stocks 
in Scotland amounted to fully double what they are 
at the present time; while the stocks in Cleveland, 
instead of being only 114,000 tons, were over 466,000 
tons—or, in other words, were about four times 
as much. At that time, and for several years pre- 
viously, it was generally believed and asserted that the 
large stocks in hand were keeping down the prices, 
and were generally hampering the progress of the trade. 
But now we find that the stocks are at a lower point 
than they have known for years, and yet the trade does 
not appear to improve. Indeed, it is doubtful whether 
the state of the pig iron trade was ever so entirely 
unsatisfactory as it is at the present time. Prices are 
perilously near to the cost of production, which has been 
kept up to a higher level than it was previous to 1889, by 
the continued relatively high price of coal, coke, and 
labour, and hence the same price does not now mean the 
same profit as then. Besides this, the demand has been 
reduced by the curtailment of the output of finished iron 
and steel, and the outlook is not improved by the appre- 
hension that exists in certain districts ag to the probable 
effect of the new railway rates. There is, however, this 
much in favour of the future, that there has seldom—and 
of late years probably never—been a time when the stocks 
were so low, and when, consequently, the trade was in 
such a good situation for taking full and immediate 
advantage of any rise in the market. 

The prospects of the pig iron trade can hardly be re- 
garded as bright. To begin with, there is only a very 
poor outlook for the allied branches of the trade, on which 
pig iron makers so largely depend. The shipbuilding 
trade is in comparatively depressed circumstances, the 
orders on hand for new tonnage being hardly more than 
one-half of the volume that was on hand at this time last 
year. The rail trade is in a still more depressed condi- 
tion, and it may safely be said that it has not for twenty 
years known a worse year than 1892. This depression is 
largely due to the stoppage of the demand from the 
Colonies, which are unable in the present temper of the 
money market to raise more money for the purchase of 
railway materials, and not only so, but the South and 
Central American States, which were formerly among our 
best customers, have now seriously fallen off. Then the 
demand for tin-plates, which probably absorbs over 600,000 
tons of pigirona year, is souncertain, and so dependent upon 
what may happen next in American tariff legislation, that 
it is difficult to feel sanguine about this branch of the 
trade. The home railways, who are large consumers of 
iron, do not appear disposed to come into the market for 
large quantities, until they see how their revenues com- 
pare with the old under the new railway rate Acts. On 
all sides, therefore, the outlook is at present unsatisfactory. 
At the same time, many new enterprises are on foot 
which, if they could be successfully financed, would create 
a large demand for iron and steel. Among these may be 
named the proposed American and Australasian trans- 
continental railways, the proposed new lines in Asia 
Minor, in Central Asia, and elsewhere; and although there 
is an impression abroad that there has been a certain 
amount of over-building in the shipping trade, a compara- 
tively small revival of trade would be likely to find 
employment for the new tonnage, and stimulate further 
demands. 








INSTITUTION OF CIVIL ENGINEERS, MANCHESTER ASSOCTATION OF 
StupgENtTs.—The sixth annual dinner of the Association was held 
on the 18th inst., Mr. Lionel B. Wells, the president, in the chair. 
About fifty engineers and students attended, and’ among the 
guests were Mr. A. Giles, vice-president of the Institution, who 
represented the London Council in the unavoidable absence of Mr. 
H. Hayter, president; Dr. Schuster, president of the Literary and 
Philosophical Society ; Mr. Daniells, president of the Manchester 
Engineers’ Association, &c. In proposing ‘‘The Institution of 
Civil Engineers,” Mr. Alderman Bailey claimed that engineers 
were professedly engaged in training the forces of Nature and 
making them obedient to the will of man, and in wrestling with 
seme, poveres and famine, as well as prolonging the life of 
mankind. Mr. Giles responded, and gave an account of the rise of 
the Institution from a membership of 156 in 1828, ten years after 
its establishment, to 6339 of all classes at the present time. He 
pointed to the advance made in mechanical art during the past fifty 
years, and stated his expectation that the next fifty years would 
see as great an advance. With the opening of Africa to civilising 
influences, which appeared to be imminent, there would be a vast 
field of employment for the profession. He claimed for ‘‘ the 
engineer” the proud position of benefactor to the human 
race. Mr. Thos. Ashbury gave the toast of the Association. 
and eulogised the syllabus for the current session, which he con- 
sidered to be a happy blending of theory and practice. In response, 
the president, after noticing the letters from absent engineers, ex- 
pressing their regret at being unable to attend, stated his belief 
that the Association was doing useful work, and that as there 
were upwards of 200 gentlemen connected with the Institution in 
and about Manchester, there was a sufficient number to afford good 
attendance at meetings, and discussions of interest followed. Not 
only were there large works in progress on the Ship Canal, but 
sanitary work in the district was largely on the increase, and 
would occupy many of the profession. Invitations had been sent 
to all connected with the Institution, inviting them to the meeting 
of the students, and also to the visits made to the works in progress. 
He hoped that both the senior and junior members would bear this 
in mind, and promote the weal of the Association by their presence. 
The permission granted by the Council for papers read by students 
at the country meetings, to be eligible for the premiums awarded 
by the Institution, was referred to with satisfaction, and the thanks 
of the Association tendered to those who had allowed the members 
to visit their works, and had allowed the drawings made for use on 
= works to be used when papers on the subject were read and 

iscussed, 
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LIVERPOOL OVERHEAD ELECTRICAL RAILWAY 
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THE LIVERPOOL OVERHEAD ELECTRICAL 
RAILWAY. 

A NEW era in city and suburban passenger train service will 
commence on the 4th of next month, when the Liverpool | 
overhead electrical railway will be opened for traffic by the | 
Marquis of Salisbury. Overhead railways are common 
enough in England as main and city lines, as in London, 
where for miles they are carried on more or less hideous 
viaducts, and with trains hauled by smoking and screeching 
steam locomotives. These lines, however, do not follow or | 
occupy streets for any length, but usually traverse them, and | 
generally by ugly and often rattling girders, or by brick 
arches, on which architectural features of an esthetic order 
have seldom appeared to be possible. The new line is new in 
England as a street overhead line, and new the world over as 
an overhead line with no other than electrical means of | 
propulsion. There is every reason to believe the line will be | 
successful, practically and commercially, and as a very | 
important engineering departure from horse traction tram- | 
ways, from underground lines, and as a pioneer with | 
regard to electric transmission and operation, we hope it may. | 
Street tramways are so nearly allied to this and other forms | 
of light railways, that an account of the new line will be of | 
interest to the many engineers and others interested in the | 
prominent problems of improved and more rapid means of | 
transit for passengers. With the extension of areas covered | 
by towns and theirsuburbs the question becomes increasingly | 
pressing. 

In London it has been under consideration for many years, | 
and during the last session a joint committee of the two | 
Houses of Parliament reported favourably upon a number of | 
proposed underground electric railways of the type of the | 
City and South sae Railway, completed and opened for | 
traffic in 1890. In Paris, Berlin, and Vienna similar rail- | 
ways have been promoted and are under discussion; and | 
while in New York, a city long since provided with elevated | 
railways and tramways along most of the main thoroughfares, | 
a Rapid Transit Commission has lately reported in favour of | 
an extensive system of underground electric railways, the 
city has found no one to take it up, and the matter has fallen 
through, and further extension of the elevated system will 
now be made. 

The Liverpool overhead line traverses the whole length of 
the famous Liverpool docks, a distance of about six miles. 
The extensions north and south, authorised last session, go 
beyond the docks and away from the river in order to give 
better access between the residential neighbourhoods reached 
by them, the docks, and the heart of the city. 

With the exception of a short length where the line passes 
under the Lancashire and Yorkshire Railway coal sidings, 
the railway is, as its name indicates, overhead, and for the 
most part just over the lines of the original Dock Railway, 
which is upon the surface. The latter railway serves for the 
distribution of goods by horse traction, and has been used 
also by passenger omnibuses, with specially constructed 
wheels to enable them to leave the track when necessary. 
. They will leave the rails altogether upon the completion of 
the overhead railway, which will afford a means of transit at 
least three times as rapid. The Dock Railway will then be 
available exclusively for goods. The overhead railway con- 
sists generally of plate iron girders supported upon channel 
iron columns, and carrying an iron flooring, upon which the 
permanent way is laid direct, without the usual intervening 
ballast—see Figs. A above. The normal spans are 50ft., but 
there are some of 100ft., with bowstring girders, and others 
of special construction for opening and affording a passage 
to the docks for exceptionally bulky goods, such as marine 
boilers, &c.; thus there is a tilting bridge near the Sandown 
Dock, and a swing bridge of novel construction, and worked 





hydraulically, crossing the entrance to the Stanley Dock. 


This is the only dock entrance crossed by the railway, the | 
other docks being on the river side of it. The columns are | 
grouted into cast iron sockets, bedded in and bolted tomasses of | 
concrete, as shown below, forming the foundation. With 





already completed portion of the railway, as will be presently 
more fully explained. 

The decking is of arched plates, as shown on Figs. A and B. 
finishing to 2ft. 6in. wide, and 15in. deep, made water-tight 
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LIVERPOOL OVERHEAD RAILWAY—COLUMNS WITHIN WIDTH 


the exception of some half-dozen spans, the line has been con- 
structed without the use of scaffolding, and with very little 
interference with the traffic, either of the docks or of the 
streets. This important end was attained by adopting acon- 
struction which admitted of each span and its flooring being 
put together at one end, and transported as a whole over the 


by asphalte placed in the V-channel between the arches; 
this form of flooring—known as Hobson’s arch plate system- 

first used on this railway, is being extensively used elsewhere. 
It is for its weight of great strength and stiffness, and is 
readily made water-tight. The flooring is made of ordinary 
iron plates and tees, as shown above. The plates are 
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LIVERPOOL OVERHEAD RAILWAY—RIVETTING MACHINERY 


(Lor description see page 73) 
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46in. wide by ;',in. thick, and vary in length from 2z2ft. to 
27ft. The tees are 44in. by 34in. by y%in. section, and are of 
lengths corresponding to the plates. 

In order to ascertain the exact strength of the floor, some 
actual sections were tested to destruction, and the deflections 
at each increase of load were carefully tabulated with the 
following results, as given by Mr. Greathead in a paper read 
before the Iron and Steel Institute :—Test: (a) Three sec- 
tions of floor measuring 7ft. 6in. in width; (b) span, 22ft., 
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LIVERPOOL OVERHEAD RAILWAY —TYPICAL CROSS SECTION 


ends resting upon supports; (c) load distributed over four 
points corresponding with the positions of the rails. 


Test Load. Deflection at Centre. 
80 tons je aes We Cor Ye ea i 
SC; Pena Sar eal Mie. XO Ce 
40 ,, SPD ce, See ee ae en 
50, ie? 2 elaenas: per Re. ne? ee 
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ow .; ee eee Pik Say een: cae) 
100, Soe ee ey a Mees. Wk 1,,in. 
110 = ,, - Fe vin. (limit). 


of the T-irons at 163 tons, and with a deflection of 10in. 
The flat plates are delivered sheared to exact length and 
width. Six of them at a time are heated in a long oven— 
to a cherry-red heat—whence they are separately hauled 
out endways into a hydraulic press, which bends them to 
the required shape. After cooling upon a grid or frame, 
where they are tightly held to prevent change of form, they 
are taken to a multiple drilling machine, which drills the 
requisite rivet-holes—about 200—in two operations, and in 
fifteen minutes. After the end angle irons for attachment 
to the main girders are added, the decking is completed by 
riveting mechanically the curved plates to the T-irons 
fcrming the lower member. These combined operations 
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are performed at the rate of forty to forty-five plates 
per day. 

There are to be fifteen stations. They are built upon iron 
girders and columns, the platforms being about 115ft. in 
length by 12ft. wide, and are 3ft. above rail level. Access to 
the platforms is gained from the street level by four stair- 
cases at the more important stations, and on each platform a 
waiting shed is provided with pay-offices and turnstiles. An 
extensive carriage shed is erected near the Hornby Docks, 
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with five lines of way running through at the same rail level 
as the main structure of the railway; and underneath, on the 
ground floor, is the repairing shop, to be equipped with the 
necessary tools. 

The electricity for working the railway is to be generated 
at a station, for which twelve of the arches, forming the 
viaduct which carries the coal sidings of the Lancashire and 
Yorkshire Railway, have been utilised, near the Bramley 
Moore Dock, and about the middle of the line. At this 
station are four engines, each capable of working up to 400 


ea en de a | indicated horse-power, and each driving a separate Elwell- 
The floor plates ultimately collapsed by the total rupture | 


Parker dynamo. The electricity will be carried north and 


south along the railway by a steel conductor, placed on | 
porcelain insulators—as shown on pages 70 and 74—sup- | 


ported upon cross timbers between the rails of each line. 
Hinged collectors of cast iron, sliding upon this conductor, 
will make the connection between the motors upon the train 
and the dynamos at the generating station, as shown at page 
76. The motors are not placed—as on the City and South 
London Railway—upon a separate locomotive, but are carried 
by the passenger carriages themselves. 

A train will consist at first of two carriages, each to seat 
fifty-six passengers, and provided with a motor at one end. 
The carriages will be so coupled as to give a motor at each 
end of the train, and the motors will be so connected 


together as to be controlled frem either end by the driver, 
who will always travel at the front end, changing ends upon 
arrival at a terminus, and carrying with him a key, without 
which the motors cannot be operated. All the carriages will 
be exactly alike, and will contain compartments for two 
classes of passengers, with through communication from end 
to end of the train under the control of the guard. <A train 
loaded with passengers will weigh about forty tons. The 
trains will be lighted by electricity, and are fitted with the 
Westinghouse brake, deriving its compressed air from : 
reservoir on the train, the reservoir being charged after each 
journey. This system of working the brakes has been found 
to answer well on the City and South London Railway. The 
generating station will contain at first six boilers of the 
Lancashire type, each 30ft. long by &ft. diameter, with a 
working pressure of 1201b., and stoked mechanically. The 
engines are horizontal, compound, condensing, by Messrs. 
John Musgrave and Sons, Bolton. It is intended to com- 
mence running with a five minutes’ service of trains, but the 
generating plant is designed to be capable of working a three 
minutes’ service, and the journey from end to end of the 
railway—inclusive of stoppages—is to be performed in half an 
hour. There are thirteen stations upon the dock portion of 
the line, and a novel feature on the railway will be a system 
—Timmis’s—of automatic signals at all the intermediate 
stations, in place of the ordinary signalling arrangements. 
| These signals will be electrically worked by the trains them- 
| selves, and considerable saving in the working expenses will 
| result. 
| The permanent way, it will also be noticed, is of a novel 
construction. Longitudinal sleepers, resting directly upon 
and keyed to the arched decking, support the rails, and 
| transverse timbers the electric conductor, as shown herewith 

















Copper Connections of Conductor Lengths 
j and on page 70. The lengths of the bearing electric con- 
ductor are connected by copper pieces, as shown herewith. 
| As already stated, there is no ballast between the permanent 
| way and the structure, and the working charges in connection 
| with the maintenance and repair of the permanent way 


| should be exceptionally light. The total cost of the railway, 
| including equipment, will be about £85,000 per mile. 
|__Mr. J. W. Willans is the contractor for the works, and the 
| Electric Construction Corporation, Wolverhampton, are pro- 
| viding the electrical equipment and the carriages, under the 
| management of Mr. Thomas Parker, the carriages being 
| built by Messrs. Brown, Marshall, and Co. The engineers, 
Sir Douglas Fox and the author, have been represented on 
the work by Mr. Francis Fox and Mr. S. B. Cottrell, and Mr. 
| F. Hudleston has had charge of the work—for Mr. Willans 
and to him is due the credit for the design of the tilting and 
| swing bridges referred to. 
| Erection: Method adopted and machinery and plant employed. 
| —Mr. Willans entered into a contract with Messrs. Ives and 
| Barker, of Westminster—who were at that time building the 
| handsome iron bridge over the Thames at Battersea on 
behalf of the Pheenix Foundry Company, of Derby—by which 
Messrs. Ives and Barker contracted to take the whole of the 
ironwork delivered by the makers, set it out, erect, rivet, and 
paint the structure complete. Mr. Willans placed the 
manufacture of the cast iron shoes and guards and the 
wrought iron main girders with Messrs. Francis Morton and 
Co., of Garston, near Liverpool; the wrought iron columns 
with Messrs. Dorman, Long, and Co., of Middlesbrough ; 
the manufacture of the Hobson flooring for the deck of the 
viaduct with Messrs. The Phenix Foundry Company, of 
Derby, who designed and laid down special furnaces, hydraulic 
presses, and drilling machinery—the latter Messrs. Wilson 
and Robins’ patent—in the Lancashire and Yorkshire Rail- 


| 





Seas ectbcueeaned 




















JAN. 27, 1893 


THE ENGINEER. 


72 


OO Pte: es EE 











‘ONG Niwas 






































SSS Seas 
oz o ° g 


SU07 PUB 4ye2y 40 
aje2S 





WOy WOW SON 


MG 

















|8/\ ar’ CAN 4 WAS 
* / oz we zz\ / oz \ / we \ » \ 


ee > jena 
22 ez 6z oe ze t ss | wee 













































































fat EE 















ate er 
are Td 
9S OUT a oe $/ e/ 7) ¢ 



























































6 bis 








J 






























































02 od aas uorjdisosap 10,7) 


SUMANIONA “O'O “LSNI ‘WW ‘CVAHLVAND ‘Hf ‘UN GNV XOd SVTNNOT IS 


AVMTIVUY GAVYHUAAO TVOIXDLOGTTA TOOdUAAITI 

















JAN. 27, 1893. 


THE ENGINEER. 


73 








LIVERPOOL OVERHEAD RAILWAY—EIGHT 





——— —————— — 


WHEELED BOGIE 
































“Th. 








Gradient 1 Min3d. - —* 























Fig. 15 


Pier 236 








On 


Pier237. 


f-\ 











z Pier 235. 
Sie | 


RAV » 
GQG{ QQ 


Scale. 
Feet. | 5 


Fig. 16. 


Boiler 


Coal| | Driver's 


“, ” 
THe EnGinsear “Brake drum 


way Company’s goods yard at Bootle for this purpose. The 
Pheenix Foundry Company and the Stockton Forge Company 
also supplied the lattice bracings and cross girders of the | 
piers. 

Mr. Willans retained in his own hands the excavating, | 
concreting, and repairing required in connection with the 
foundations of the columns. Messrs. Ives and Barker, to 
enable them to carry out their huge undertaking—about 
18,000 tons of wrought and cast iron and steel—designed and | 
constructed many appliances of an entirely novel character. | 
Near the northern terminus of the line, in the Hornby Dock | 
of the Mersey Docks and Harbour Board, they constructed a | 
gauntry about 300ft. long and 30ft. high, which carried a | 
12-ton overhead steam travelling crane, with a span of 40ft. | 
This traveller spanned the northern end of the viaduct and a | 
siding which they laid alongside, so that the girders might | 
be unloaded direct from the railway trucks. This gauntry | 
also extended a considerable distance beyond the then | 
northern terminus of the viaduct, thus enclosing a work yard, 
every part of which was within the reach of the 12-ton over- | 
head traveller, a point of no little importance when the | 
weights to be handled are considered. | 

Alongside the wall which divides the dock estate from the | 
Lancashire and Yorkshire Railway Company’s property, | 
Messrs. Ives and Barker also constructed a staging about | 
220ft. long, and a few feet above the wall top. Upon this | 
stage ran a 2-ton locomotive steam jib crane, which removed | 
the decking from the works of the Phenix Foundry Com- | 
pany to Ives and Barker’s yard. This staging extended 
beyond the yard in a northerly direction for a little more than 
half its length, the remainder ran along one side of the yard 
within the tall gauntry. By this arrangement the decking 
could either be stacked upon the dock estate, or carried direct 
into the yard, where it was laid out upon a bolting-up stage, 
which consisted of two open timber framings about 20ft. apart, 
4ft. 6in. high, and 60ft. long. The top of this staging was 
protected by iron, which was notched at distances of 2ft. 6in. 
to receive the tables of the decking tee bars. These bars 
were first laid out, the arched plates of the flooring were then 
dropped in between the webs of these tee bars. The trans- 
verse seams were then bolted up, and the work of clearing the 
holes for the rivetters begun. 

The decking of each normal 50ft. span consisted of twenty 
arched plates, nineteen tees, and two angle bars, and weighed 
about 12 tons. Messrs. Ives and Barker arranged their plant 
in such a way that the plates were bolted up in sets of ten upon 
the stage, at the northern end of their yard. A pair of tempo- 
rary wrought iron trusses—Figs. 1 and 2, page 71—were then 
bolted on the top of each set by means of bolts which passed 
through the rivet holes provided in the crown of alternate 
plates, by which the tee stiffeners on the insides of the main 
girders were subsequently to be attached to the decking. 
These trusses were placed longitudinally on each side of the 
decking. There were six of these trusses, each about 26ft. 
long, so that three sets of decking were being constantly 
dealt with at the same time. Another truss—shown in 
dotted line, Figs. 1 and 2—known as the lifting truss, was 
hung by a shackle at its centre from the overhead travelling 
crane, and when a set of decking required moving, this truss 
was placed transversely in the valley between the fifth and 
sixth plates of the set, its ends passing under the centres of 
the lower booms of the temporary longitudinal trusses—see 
Figs. 1 and 2. The travelling crane was thus enabled to lift 
a set of decking 25ft. long by 22ft. wide at one operation, and 
carry it southward to the rivetting slings, of which there 
were two distinctly separate sets, so that the men working 
the pneumatic rivetting machine might be engaged under 
one set of decking whilst the other was being changed. Each 
of these rivetting bays consisted of four timber uprights 
about 8ft. high fixed about 25ft. apart transversely and 
longitudinally. Transverse timber beams were supported on 
each pair of the uprights, and stirrups formed of double loops 
of round iron hung from each beam. The ends of the tem- 
porary longitudinal trusses rested in these stirrups. When 
the traveller had brought a set of decking from the bolting-up 
stage and safely landed it in the rivetting slings, it 
removed the transverse lifting truss and left the decking 








suspended by the four corners. There was thus a per- 


















































fectly clear space for the rivetters below. The two 
rivetting bays were situated adjacently, and there were two 
narrow-gauge tram lines laid north and south, on each of 
which ran a small four-wheeled bogie which supported the 
ends of a pair of trussed tee bars—Figs. 1, 2, and 3—which 
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Co., of Manchester, and was that known as “ Allen’s 
patent.’”’ The machine used for the cross seams of the floor- 
ing—Figs. 1, 2, and 3—had an 11%in. by 12in. gap, and was 
mounted upon a specially designed carriage or bogie which 
ran upon the 4ft. gauge track formed by the pair of trussed 








LIVERPOOL OVERHEAD RAILWAY.—ALLEN’S PORTABLE AIR COMPRESSOR 


served as rails upon which the pneumatic rivetter traversed 
the seams of the decking. The rivetting machine and the 
trusses on which it ran were therefore easily pushed from 
seam to seam, or from one rivetting bay to the other. A 
more straightforward and continuous arrangement of work 
could not well be devised. 

The whole of the pneumatic rivetting plant was made and 
supplied to the contractor’s order by Messrs. De Bergue and 


tee bars referred to above, these tee bars being always parailel 
to the seams to be rivetted. The rivetting machine was car- 
ried upon the end of a pair of pivotted balancing levers, the 
point of support being a pair of trunnions on the frame of 
the rivetter, the axis of which passed through its centre of 
vity. This allowed the holding-up cup to be brought to or 
om the heads of the rivets with great ease of movement. 
Upon the opposite end of the pair of levers was fixed a 


aia 


Seceart sere vers 


wr-ienapennioaganeainn parila: 


Re ine te nn Pa 


ee 


1 spnetnan Rrsgntnahgsm 


en ae Som ate 


Saati ween inane 


SUE ere oe 


So eee 
Pak es 


aetna nen 


vee ae 





~T 
cae 


THE ENGINEER. 





JAN. 27, 1898. 














LIVERPOOL OVERHEAD 


ELECTRICAL RAILWAY 





=~ No 
“Sa 


BASES 


. CS aX 


“Me 


y 


| 


ult 


’ 


N/T 
INP 
74 , ‘N 


it 
yi» 














END VIEW OF SUPERSTRUCTURE AND GAUNTRY 


balance weight exactly counterpoising the weight of the 
rivetter, giving it freedom of movement in a vertical 
direction. The support at the fulcrum of the levers was a 
forked pillar working on a vertical axis, which was supported 
by the framing of the bogie carriage. This was a simple con- 
struction of angle iron bars carried upon four double-flanged 
runner wheels, the outer ones being provided with capstan 
heads, so that they could be rotated by a handspike, and the 
machine moved from rivet to rivet with the greatest nicety. 
The whole mechanism of suspension worked with perfect ease 
and freedom, as is evidenced by the fact that it was 
quite a usual thing to put in 3240 rivets per day of ten 
hours with a single machine. Fig. 6 shows the Allen’s 
portable air compressor, also manufactured by Messrs. 
De Bergue. Lisle’s patent rivet heating furnace, supplied 


with creosote oil from a tank above, and compressed air from | 


the same receiver as the rivetting machinery, kept this little 
machine supplied with hot rivets. 

As almost the whole of the piers stand astride the rails of 
the line of Docks Railway, along which there is a constant 
goods and passenger tramway traffic, the columns, cross- 
girders, and bracings were erected by a steam locomotive 
crane—provided with a wire spark catcher—which Ives and 
Barker ran on this railway. 

The first two spans being within the gauntry, were erected 
by the overhead travelling crane. Messrs. Ives and Barker’s 
patent movable gauntry—Figs. 7, 8, 9, and 10—which they 
built in the northern portion of their yard, was then lifted on 
to these spans, and placed upon temporary way laid on them. 
It was then moved forward so that its front end projected 
slightly beyond the fourth pier. The third span was then 
put together immediately above the span first erected. After 
it had been completely rivetted it was moved forward and 
launched into position between the third and fourth piers. 
The movable gauntry was then moved forward once more, 
and the fourth span being brought forward was launched 
into position between the fourth and fifth piers. With a few 
exceptions this method was repeated until the whole 600 
spans had been erected. 

We will now explain the method in detail. When a set of 
decking plates had been rivetted together in the yard, it was 
lifted out of the slings by the transverse lifting truss 
suspended from the travelling crane, was raised vertically 
about 20ft., and carried southward on to the viaduct. On the 
deck of the two first spans there was a stage, immediately 
inside the main girders, and secured to them by bolts. This 
stage was of similar construction to that used for laying out 
and bolting up the decking, with the exception of the notch- 
ing. It only occupied about Gin. of space at each side of the 
viaduct, and the top of it was about 2ft. 6in. above the top 
of the main girders of the viaduct. When the first set of 
rivetted floor-plates was brought forward it was landed on 
this staging. The crane and truss then brought another 
set of decking from the bolting-up stage to that set of rivetting 
slings which had just been vacated. In the meantime the 
bolts attaching the temporary trusses to the decking on the 
high level stage were being removed. The travelling crane then 
took these trusses to the bolting-up stage, where further plates 
had been laid out by the jibcrane. By this time the rivetting of 
the set of decking hanging in No. 2 bay had been completed. 


The rivetting machine was then run into No. 1 bay, and 
commenced rivetting up the set of decking which had just 
been slung there a few minutes before. The travelling crane 
with lifting truss attached then took the set of rivetted 
decking out of No. 2 bay, and landed it on the high level 
stage behind the set already lifted. It then brought another 
set of decking from the bolting-up stage to No. 2 rivetting 
bay. The two sets of decking on the high-level stage were 
then service - bolted together, and rivetters commenced 
working on the one central transverse seam which remained 
to be rivetted. The travelling crane then lifted the first 
main girder of the span, either from the railway trucks 
direct, or from a stack of girders in the yard to the level of 
the decking on the high-level stage. It was threaded in, 
and drawn close up by chains provided with clips and 
coupling screws. It was then service-bolted up, and the 
holes cleared for rivetting. Whilst this was being done the 
second girder was lifted, drawn close, and bolted up. The 
rivetting was carried on upon fixed platforms bracketted on 
each side of the viaduct, which were provided with hand- 
railing to insure the safety of the men working on the high- 
level. The rivetting was carried on at both sides of 
; the span at the same time. Painters followed closely 
| behind the rivetters, putting the second coat—the first 
| coat being specified to be applied before delivery— 
|on the under and outsides of the span. This was 
| done to reduce scaffold work on the site to a mini- 
mum. Small drain pipes to carry the surface water 
from the deck, through the web of one girder, were inserted 
| at each valley of the flooring, and made fast by nuts on each 
side of the web. Cast iron guttering was then attached to 
the outside tee stiffeners of this girder by means of split 
| cotters. The gutters were cast with double lugs on the back, 
| which took the webs of the stiffeners between them and the 
cotter, past through both lugs and the web of the stiffener. 
| With the exception of the parapet handrailing, the span was 
complete. It was then lifted, by hydraulic jacks at each 
corner, sufficiently for a 16ft. gauge bogie—Figs. 15 and 16— 
to run underneath it. The jacks were then eased down, and 
the bogie carried its load forward along the viaduct to the 
point of erection. 

As soon as this span had travelled forward clear of the 
high level stage, the overhead travelling crane brought up the 
rivetted decking for the next span, and the process just 
described was repeated. It will, therefore, be seen that the 
whole of the men had regular work spread over a sufficient 
area to keep them out of one another’s way. 
| For the first mile or two of viaduct the spans were carried 
| forward upon the eight-wheeled bogie, which forms the front 
portion of that shown in Figs. 15 and 16. This bogie had four 
double-flanged wheels, running on each of the outside rails, 
and therefore had a gauge of about 16ft. The object of this 
was to reduce the bending moment on the flooring as much 
as possible, and to obtain a wide base for the bogie. Ample 
lateral play was allowed between the pedestals, so that the 
wheels might accommodate themselves to the curves at 
various parts of the line. A long rope was attached to one 
corner of the span, and hung down over the side of the 
| viaduct. By means of this towing line a team of from three 
| to six horses, according to the load, drew the span along the 























viaduct, at about three and a-half miles per hour, the horses 
travelling in the street alongside the viaduct. 

Figs. 7, 8, 9, and 10 show Ives and Barker's patent movable 
gauntry—by which the spans were launched from the bogie 
on to their bearings on the tops of the piers—in rear, side, 
and front elevations, and also in plan. These drawings show 
a 75ft. span rivetted complete and painted, being launched 
into position. It will be seen that this appliance consisted of 
a pair of trussed girders 86ft. long, 8ft. deep, and 15ft. apart, 
which were stiffened most effectively by vertical sway bracings 
which supported the intersections of both the upper and 
lower lateral bracings. Across the front ends of these girders 
was a trussed transverse girder about 30ft. long. About 60ft. 
from the front end was another box-lattice cross girder about 
27ft. long and 4ft. deep, the top of which passed under the 
top booms of the longitudinal girders. The ends of the rear 
cross girder were supported by two wrought iron side frames, 
stiffly braced. These were rigidly attached to the cross girders 
of a four-wheeled bogie which also ran upon the 16ft. gauge 
temporary way. 

When the movable gauntry was in position ready for the 
launching of a span, hard wood wedges were tightly driven 
between the under sides of the cross girders of the four- 
wheeled bogie—which carried the side frames forming the 
rear support of the gauntry—and the top flanges of the main 
girders of the last span launched. The decking was thus 
relieved of almost all load, and only a very slight bending 
moment was imposed upon the main girders, as the load was 
applied near the point of support. The front transverse 
girder was supported by two wrought iron lattice columns 
about 22ft. high, each of which had a small roller under its 
foot for travelling purposes. When travelling, or when only a 
a 50ft. span—which is the length of the great majority of 
the spans—was being launched, these lattice columns were 
laterally supported by two pairs of stiff angle bar bracings, 
with lattice bracing between the bars. The positions of 
these are indicated by dotted lines between the lattice 
columns and the under side of the front transverse girder— 
see Fig. 9. The bottom flange of this girder had bolt holes 
in it, of uniform pitch throughout, so that the columns and 
their bracings might be arranged in such positions as 
buildings, dock boundary walls, dock sidings, telegraph 
poles, &c., might allow. To alter the positions of one or both 
of these columns, it was only necessary to run the two small 
travelling cranes on to the tail end of the gauntry, and make 
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the clips of No. 2 traveller—the rear one—fast to the girders 
of the erected span, and tighten the tackle. All the load was 
thus taken off the lattice columns, which might easily be 
moved across to the desired positions. When stationary, 
wedges were driven under the feet of these columns, on each 
side of the rollers, which were thus relieved of all load, and a 
firm foundation obtained for the columns. 
A reference to the rear elevation of the gauntry—Fig. 7 
— will show that there was an aperture of this form 
between the main girders, box- 
a“ lattice cross girder, side frames, 
and the four - wheeled bogie, 
which allowed of the spans 
being launched through the 
rear support of the gauntry. 
When the eight-wheeled bogie—Figs. 15 and 16—brought a 
complete span along the viaduct, the span overhung the front 
of the bogie by at least 20ft., so that when the front of the 
bogie was brought close up to the four-wheeled bogie which 
carried the rear end of the gauntry, the front end of the span 
projected some distance through the aperture described above. 
The two travelling cranes being at that time just in front of 
the rear support, the clips of No. 1, traveller—the front one— 
were attached to the girders of the span to be launched. The 
tackles were then tightened, lifting the front of the span clear 
of the bogie. The rear end of the span was, at the same 
time, being slightly raised by a pair of hydraulic jacks, which 
stood on timber packings on the girders of the last erected 
span. As soon as the span was raised clear of the bogie, the 
bogie was run back until only a few feet of the rear end of 
the span remained above it. The jacks were then eased off, 
and the rear end of the span rested upon the front end of the 
bogie, while the front end of the span was hanging from No. 1 
traveller. In the hub shown in the tail end of the movable 
gauntry there was a crab winch, fixed in line between the 
doors, so that it might be used for any purpose in a front or 
rear direction. A rope was led from the centre of No. 1 
traveller over a pulley at the front end of the gauntry, and 
then back to this winch. By this means, and by “ pinch 
bars”? at the wheels of the large bogie, the span was 
launched forward until the bogie came once more up to the 
rear support of the gauntry. The span was then in such a 
position that the clips of No. 2 traveller could be attached to 
the girder flanges in such a position relative to those of No. 1 
traveller, that the weight of the span was equally divided 
between the two travellers. The tackles of No. 2 traveller 
were then tightened. The bogie being then relieved of its 
load, was hauled back to the yard at the north end, where 
the next span was almost finished and ready for loading up. 
The span, which we had left hanging from four independent 
sets of ordinary 12-ton tackle, was then launched further 
forward by the winch before referred to, until it was 
approximately over its resting place. It was then lowered 
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down and adjusted upon the piers, after which the holding- 
down bolts were inserted. 

The 16ft. gauge temporary way was then extended over the 
span last fixed, two rails were laid in the street, under and in 
front of the two lattice colnmns, the wedges were removed 
from under the front and rear supports of the movable 
gauntry, the clips were removed from the girders of the span just 
launched, the travellers were run back near the rear support, 
and there securely scotched. The gauntry was then moved 
forward by means of pinch-bars behind the rollers of the 
lattice columns below, and the wheels of the small bogie 
which carried the rear support of the gauntry on the viaduct. 
This operation of moving the gauntry was usually accom- 
plished within fifteen minutes. It was then securely wedged up 
for the next span. In many instances it was only possible 
to have one of the lattice columns under the front end of the 
gauntry when moving. In these cases, the two travellers 
were run to the extreme tail end, when the gauntry was 
nearly balanced, only a small load remaining on the lattice 
column. It was also necessary on one or two occasions to 
project the gauntry forward without any support under its 
front end. In these cases both of the travellers were run as 
far back as possible, and the tackles of No. 2 traveller 
were attached to the girders of the next span to be 
launched, which was, of course, still upon the large 
bogie. This span thus provided ample anchorage 
weight for the rear arm of the cantilever, and was 
able to move forward with the gauntry until the lattice 
columns could be once more placed beneath the front end of 
the gauntry. When spans of 55ft. and upwards had to be 


SLIDING COLLECTORS ON END OF BOGIE TRUCK 


launched, timber struts were fixed in a raking position on the 
outer sides of the lattice columns, and the angle bar bracings 

shown in dotted lines—were removed so that the span 
might be launched through between the lattice columns on 
to the pier beyond. In the case of 7Oft. and 75ft. spans it 
was necessary to carry the front end of the span forward with 
both travellers until the front end of it projected slightly beyond 
the front of the gauntry. It was then suspended from the 
front transverse girder of the gauntry by means of clips hung 
there for the purpose, its rear end still resting upon the front 
end of the eight-wheeled bogie. The four sets of lowering 


ward until their clips could be attached to the span at the 
points shown in Fig. 8. All four sets of tackle were then 








Towards the completion of the job it therefore ran about 
twenty-four miles each day. It carried the heaviest spans, 
one of which is shown in Fig. 15, down and up these heavy 
gradients most satisfactorily. All the wheels of the bogie 
were double-flanged. The second and fifth wheels on the 
right or driving side of the bogie had no lateral play in their 
axle-boxes, but every other wheel had about din. play. This 
arrangement allowed the bogie to travel very smoothly round 
the sharpest curves. The axle of one of the driving wheels 
carried a brake drum, the brake band being om by a 
wheel and worm. The brake, of course, also acted upon the 
other driving wheel through the bevelled gear. The driver 
had the valve, reversing lever, injector, brake wheel, furnace, 
and coal bunker within easy reach. Sand boxes were pro- 
vided, and had generally to be resorted to in climbing the 
heavy incline in wet weather, when the bogie was returning 
“light.” When the bogie was loaded with a span, the 
driving wheels had ample adhesion. 

Figs. 12, 13, and 14 are some of Mr. Gerald Barker's stress 
diagrams, which clearly show the stresses in the main trussed 
girders of the movable gauntry, and the loads on the sup- 
ports, under three very different conditions. Fig. 11 is a 
skeleton outline of the main trusses. The notation which 
Mr. Barker adopts in cases where the number of enclosed 
spaces in and around the skeleton outline, and consequently 
the number of points in the reciprocal diagrams exceed 26, 
is a modification of Mr. Robt. H. Bow’s most excellent sys- 
tem of lettering. By using numbers in place of letters in 
these cases, the confusion resulting from the use of large and 
small letters is avoided. 

At one portion of the rail- 
way, viz., in the vicinity of the 
Liverpool landing-stage, the 
design is varied somewhat. 
There are three bowstring 
spans of nearly 100ft., the gir- 
ders having a depth of about 
17ft. There are also a number 
of skew plate-girder spans. 
There was therefore a quan- 
tity of special ironwork re- 
quired, which delayed the work 
of erection. These deep bow- 
string girders were erected on 
the ground, and lifted bodily 
into position by the travellers 
of the movable gauntry, which 
was projected 20ft. further than 
usual by having its rear cross 
girder, side frames, and four- 
wheeled bogie removed, the tail 
end of the main trusses of the 
gauntry resting on timber 
packings on the front of the 
steam bogie. When the bow- 
string girders had both been 
lifted they were laterally sup- 
ported by struts and ties from 
the top of the movable gaun- 
try. When about two-thirds of 
the decking had been fixed be- 
tween the bowstring girders— 
which were shored up from 
below at every 10ft., where the 
single-triangulation web mem- 
bers were connected with the 
lower booms—the temporary 
struts and ties were removed 
from the top booms, and the 
movable gauntry was moved forward. While this was 
being done, permanent overhead struts or distance 
pieces were being fixed between the top booms of 
the bowstring girders, as soon as the tail end of the 
movable gauntry had passed. While the girders of the 
special spans had to be lifted from the street, the wings or 


| projecting portions of the front transverse girder were 


tightened, lifting the front end out of the special clips which | 


hung from the front transverse girder and the rear end off 
the bogie. The span was then carefully launched forward, 
the front tackles being slightly lowered the while, so that the 
top flanges of the span girders might be clear of the under 
side of the front transverse girder. When the span had 
been launched sufficiently forward for its rear end to 
clear the front end of the span previously fixed, the 
tackles of No. 2 traveller were lowered until the span was 
level. The travellers were then moved slightly backward 
until the bolt holes in the girders coincided with those in the 
piers, “‘ podger bars”’ were inserted in the holding-down bolt 
holes to guide the span into its correct position, and all the 
tackles were lowered simultaneously, and the span was 
landed on its bearings. 

After about two miles of the viaduct had been built, it was 
deemed advisable to adopt steam power for the propulsion of 
the large bogie which carried the spans along the viaduct 
from the yard to the movable gauntry at the point of erec- 
tion, as this was an ever-increasing distance. Four wheels 
were added at the rear end of the bogie, thus increasing its 
length by about one-half. Several difficulties had to be sur- 
mounted. For instance, the small amount of headway avail- 
able, the difficulty of obtaining a vertical chimney, the sharp 
curves—about 54 chains radius—round which this very wide 
gauge bogie—16ft.—had to be driven, and the gradients of 1 
in 40 that had to be descended and ascended at Bramley 
Moore Dock, where the Overhead Railway dips down almost 
to ground level, and rises again after passing under an exist- 
ing high-level coal railway. A launch pattern boiler working 
at 120 lb. pressure was adopted, and a horizontal funnel with 
wire spark catcher. 

Messrs. John H. Wilson and Company, of Liverpool, very 
ingeniously adapted one of their winch-pattern engines to 
drive the two lash wheels on the right-hand side of the bogie 
through the medium of bevelled gear and shafting, pro- 
portioned so that the driving wheels only made one 
revolution to every four made by the engine. The cylinders 
were of Tin. diameter, and the stroke 12in. The exhaust 
was carried into the funnel, and ample draught was thus 
obtained when running in either direction. Figs. 15 and 16 
illustrate this remarkable locomotive, which, although 
anything but handsome in appearance, did its work 
splendidly, making two_double journeys each day regularly. 





removed, and the lattice columns were attached to the 
remainder of the front transverse girder. One lattice column 
was immediately below the front end of each of the main 


| trusses of the movable gauntry. The bracings of the piers in 
tackle were then liberated, the travellers were moved back- | 


these few cases had to be removed to allow the lattice 
columns, which were then only about 15ft. apart, to pass 
between the permanent columns. The bracing of the pier 
was then refixed, and the decking of the span completed. 
This portion of the work was mostly done over heavy goods 
and passenger traffic on the line of Docks Railway, which is 
also crossed by tramcars, omnibuses, cabs, and pedestrians, 
going to and from the landing-stage, the whole of which 
traffic had to pass under the viaduct. 

During the delay over this portion of the work, a great 
quantity of normal girders and decking accumulated. When 
the last of the special work had been completed, a vigorous 
effort was made to clear away this accumulation. Eighty- 
five spans, representing 4254 lineal feet of viaduct, were, 
with one exception, built at the yard at the North End, carried 
forward upwards of 44 miles, and launched on to their piers in 
two months. If this rate of progress could have been main- 
tained throughout, the viaduct would have been completed in 
fifteen months, i.e., from October, 1889, to January, 1891. 

When rather more than half a mile of the viaduct had 
been erected, a dissolution of the firm of Ives and Barker 
took place. Mr. Gerald Barker, the junior partner, then 


| undertook sole charge of the work, and brought it to a suc- 


| cessful conclusion. 





It is very satisfactory to be able to add that the whole of 
the ironwork has been erected without loss of life or limb to 
any of the men employed on it, although there have been a 
few injuries of less importance. This speaks volumes for the 
care exercised by both foremen and men. 


(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THERMAL STORAGE. 

Sir,—It is to be hoped that Mr. Halpin and Professor Unwin 
will supply a little more information than that supplied at the 
Society of Arts, on the subject of “‘ Thermal Storage.” I regard 
the scheme as one of the most important that has yet been 
suggested for equalising the strain during ‘‘ the bad quarter of an 
hour” at electric light stations. But something more is wanted 
than mere mechanical success, and I am sure very many of your 
readers will want to see exactly how and where the pecuniary 
advantage comes in. That is obviously the real test in this case of 
the value of the invention. There is no question here of providing 
a method of doing a thing wanted that cannot be done any other 





way. The question may be put into the following form, and as such 
I would ask Mr. Halpin or Professor Unwin to deal with it. Let 
us suppose that in a certain installation the daylight power is 
300-horse power. ‘The normal at night is 750-horse power, and the 
maximum—lasting for, say, half an hour—is 1000-horse power. 
ow, if I use locomotive-type boilers, I can always raise steam in 
a hot boiler in an hour. As the load increases I bring on a second 
and then a third boiler, let us say ; and just for the maximum I 
put on the fan blast, and very easily drive the boilers up to what I 
want, and firing properly I shall finish my maximum power run 
with nearly bare fire bars in one boiler, just as a locomotive finishes 
its run. Now, I am quite open to conviction, and I want Mr. Halpin 
to show me how he would proceed in the case stated, and where the 
pecuniary saving would come in and how much. VOLTAMPERE, 
Wolverhampton, January 24th. 


SHELLS VU. HARD-FACED ARMOUR. 

Sir,—In the notice of the trial of a 6in. Harvey plate in your 
issue this week, there are some interesting considerations as to the 
action of shells on striking a hard-faced plate with different 
velocities. My object in writing this letter is to give what appears 
to me may be a possible explanation of what occurs in practice, as 
noticed in your reports of recent trials. My hypothesis is that 
there is a minimum time in which it is possible to break up a certain 
class of shell of a given form. 

Now, if we suppose that plates treated by the Harvey process do 
break up Holtzer projectiles in the least time possible—up to a 
certain striking velocity—it is at once evident that if we increase 
the striking energy of a shell by increasing its velocity, this greater 
energy acting on the plate for the same time as the lesser energy 
of a similar shell striking with a lower velocity, will do more 
damage to the plate. 

Above a certain velocity the striking energy of the shell may be 
so great as to overcome the resistance of the hard face—and such 
support as it receives—in less time than the minimum necessar 
for its own destruction. In this case it will get in, pany! cracked, 
but certainly not pulverised. This velocity I would call the critical 
velocity. 

If a plate was attacked by shell at gradually increasing velocities, 
and a general idea formed of what increase of damage might be 
expected for a certain increment of velocity, the damage done 
to the plate, when this critical velocity is reached, will far exceed 
any estimate which may be based on such considerations, 

Again, Palliser shell do less damage than Holtzer against soft 
or medium armour. It is possible, though, that the minimum time 
in which shells of either class can be broken up is nearly the same, 
if they are of the sameform. On this supposition we would expect 
to find Palliser doing as much damage as Holtzer shells against 
such a plate as could break up the Holtzer in the minimum time, 
provided their striking energies are thesame. Does not the result 
of the trial of the 10°5 Harvey plate on the Nettle, as reported by 
you, support this theory in a great measure, and have not Palliser 
shell when fired against chilled armour surprised most experts who 
had only previously compared them with Holtzers against softer 
armour! The minimum time in which it is possible to break up a 
shell must be dependent to some extent on its form. 

J. H. MANSELL, Captain, Royal Artillery. 

Sheffield, January 23rd. 


THEORY OR PRACTICAL EXPERIENCE, 

Srr,—Can any reader of THE ENGINEER inform me as_ to 
whether a University course is beneticial to a civil engineer? 1 
pone a Science Degree is more useful than one in Arts. I have 
veen three years as the pupil of the engineer and locomotive 
superintendent of a small line—one year in office and two in 
shops; age twenty. What is likely to be most advantageous in 
the future? To takeaScience Degree, which at the least would take 
two years, or to go on with practical work? From the little I have 
seen of civil engineering it is very overcrowded, and in the rush to 
get a berth, a man with a Degree stands more chance than one 
without. Is this correct ? JUVENIS, 

January 21st. 

DAVEY’S TRIPLE-EXPANSION PUMPING ENGINE. 

Sir,—In your last week's issue I observe you illustrate a triple- 
expansion pumping engine of rather a peculiar design. 

5 your short explanatory notice, however, there appears to be 
some discrepancy in the figures, as such an engine to indicate only 
70-horse power must be abnormally large. Assuming the very low 
speed of ten double strokes per minute, the mean pressure reduced 
to low-pressure piston = 8 lb., which, with an initial pressure of 
901b., gives, roughly, somewhere about forty expansions. This, to 
say the least of it, is not ordinary practice. 

I also notice the ratio of cylinders to be about 1:5°6:6°6, I 
think I am correct in the belief that such a ratio hardly warrants 
the designation of triple-expansion at all. a. .<. 2. 

London, January 23rd. 











Mason COLLEGE ENGINEERING Soctety,—A general meeting of 
the above Society was held on Wednesday evening, January 18th, 
in Mason College, Mr. R. J. Richardson in the chair, a paper on 
‘**Gas-making Plant” being read by Mr. Chas. Hunt, M. Inst. C.E. 
The author said the object of gas-making was to separate the 
gaseous from the solid constituents of coal, and prepare them by 
purification for use as an illuminant. This separation was effected 
by means of destructive distillation in retorts heated to from 
1500 deg. to 2000 deg. Fah. ‘The various shapes, composition of 
retorts, and details as to their construction was given. Some in- 
teresting data as to the comparative life of retorts was also given, 
the author stating that whilst ordinary sized retorts, 20in. to 22in. 
by 15in. or 16in., usually lasted about twenty-four months in con- 
stant use, ina trial setting of retorts 32in, by 17in., they became 
worn out in a little over nine months. The methods of setting 
retorts was next described, and an explanation given as to the 
methods of heating retorts, the amount of fuel used in ordinary 
furnaces being from 18 lb. to 23 1b. of coal per 100 lb. of coal 
carbonised, much, however, depending on the regulation of draught, 
&c., while if the more modern regenerative system were used the 
fuel expenditure was reduced to from 10 lb, to 12 1b. per 100 
carbonised. Various methods of machine-stoking and drawing 
were described. In comparing hand and machine-stoking, the 
author said that for time alone machine-stoking cost about one- 
third as much as hand-stoking. The system of inclined retorts 
was also fully explained. The author then followed the progress 
of the gaseous products after leaving the retorts, tracing them 
through the ascension pipe, dip pipe, hydraulic main, the products 
then being drawn off through the foul main to undergo the neces- 
sary cooling and purifying processes. Various forms of condensers 
were next described, the points in their design necessary to be 
avoided being emphasised. During the process of cooling most of 
the pcent vtce constituents of the gas are withdrawn, but some im- 
purities still remain, The next step was through the washers and 
scrubber washer, various designs being explained, among which was 
a new washer designed by the author. Decloonsaling and rotary 
exhausters and the various methods of driving them were 
explained. Purifiers and purifier valves and station meters were 
in turn noticed, while much valuable information regarding the 
construction of gasholders was given. In conclusion, the author 

ve some interesting facts concerning the gas industry. The 
oldest gasholder, erected by the South Metropolitan Gas Com- 
pany in 1845, and having a capacity of 166, cubie feet, cost 
£24 5s. 3d. per 1 t. storage capacity, while the most recent gas- 
holder built by the company has six lifts, a capacity of 12,000,000 
cubic feet, and cost £5 per 1000ft. storage capacity. The annual 
consumption of coal for ——_ in Great Britain alone was 
about 12,000,000 tons. @ paper was profusely illustrated by 
models, drawings, and photographs, and was followed by a short 
discussion, in which Messrs. Walham, Knight, Richardson, 
Harman, and Tyndall took part, the proceedings terminating by a 
vote of thanks to Mr. Hunt for his paper, 











JAN. 27, 1893. 


THE ENGINEER. 


77 








RAILWAY MATTERS. 


A ruLE has been made in Columbus, Ohio, that the 
electrical cars shall be stopped at street crossings on the side from 
which the cars come. 


Tur Corporation of Newcastle-on-Tyne has instructed 
Mr. W. N. Colam, M. Inst. C.E., to prepare estimates, plans, and 
a report of ascheme for introducing cable traction in that city. 


Tue Shanghai correspondent of the Standard states 
that a railway survey is — made from Kirin Oula, in Man- 
churia, to the Amoor River, with a view to the ultimate extension 
of the Shanhikwan line. 


In the United States and Canada the total number of 
tramways electrically operated is but little under 500, with a mileage 
of 5250 miles, and operating 9650 motor and trail cars. These lines 
are said to represent an aggregate investment of about £40,000,000 
sterling. 


Tue Brisbane Metropolitan Tramway Company intends 
to substitute electricity for horse power, and the Government has 
extended the time for compulsory purchase by the city. The 
Railway News says the administration of the Tramways Act has 
been transferred from the Minister for Works to the Minister for 
Railways. 

Tue arbitration on a difference between the London 
Tramways Company and Messrs. Dick, Kerr, and Co., in which 
£4500 is involved as liquidated damages, was terminated on Mon- 
day after four sittings in the Courts of Justice. Mr, W. N. Colam, 
M. Inst. C.E., acted as arbitrator, and the parties were represented 
by Mr. Bucknill, Q.C., and Mr. Tyrell Paine. 


ProxpaB.y the largest freight car ever designed is about to 
be constructed at Altoona, Pa., by the Pennsylvania Railroad 
Company. The Engineering Record says it is to have thirty-two 
wheels and will be intended to carry 124 tons in addition to its own 
weight, and will be used to transport the gun now being built by 
Krupp at Essen for the Exhibition at Chicago. 


THE negotiations between Natal and the Transvaal for 
an extension of the Natal railways to Johannesburg, whereby 
Natal will be enabled to compete with the Cape Colony for the 
trade of the South African Republic, have advanced another step. 
It has been decided that the Natal oa shall join the Transvaal 
railway constructed by the Netherlands Railway om gga & at a 
point on the Vaal, near Elsburg. The revenue of Natal, which is 
largely derived from its railway ey is suffering considerably 
from the war of rates with the Cape Colony, which now has direct 
railway communication between Cape Town, Johannesburg, and 
Pretoria, 


Ir is stated that a syndicate of New York capitalists 
has nearly completed arrangements to build a railway for the 
development of the coal resources along the Coal River, West 
Virginia. What is called the Coal River basin is a great portion 
of Logan and Raleigh Counties and the whole of Boone County, 
and comprises about 650,000 acres of coal and timber lands. There 
is a vein of cannel coal running across this territory with an 
average depth of 44ft., and there are three rich veins of bitu- 
minous, one of them the Black Band. As the veins were tested, 
they were found to thicken as the stream was ascended, and the 
biggest one of them runs from 11ft. to 14ft. 


At a meeting of merchants attending the Manchester 
Coal Exchange, held after the close of the business on Tuesday, to 
consider the new revised railway rates, especially as they affect the 
charges for the carriage of coal from -Yorkshire and ~~ 
and the discontinuance of the overweight of 21 cwt. to the ton 
arr iaagg 4 allowed, representatives from Oldham, Ashton, Staly- 
ridge, Hyde, Mossley, Newton, Stockport, Macclesfield, Reddish, 
Openshaw, and Ardwick, were appointed a committee to wait upon 
the railway companies and the collieries, with a view of ascertaining 
whether some more satisfactory arrangement than the present can 
be effected. A further meeting of the committee is to be held to- 
day, Friday, when they will present a report as to the result of the 
interviews they have had with the sens companies and the 
collieries, and resolutions will be prepared, which will be submitted 
to an adjourned meeting of the merchants to be held next Tuesday. 


On the 11th inst. on the Slatoust-Samara Railway, 
Russia, a train in which some 200 recruits were travelling, on their 
way to join their regiments, caught fire as it was going at full 
speed. The flames burst forth first in the front part on the long 
car in which the soldiers were riding, and fanned into fury by the 
rush of the train, spread from one end of the car to the other with 
great rapidity. The train was brought to a standstill as quickly 
as possible, and the car, which was enveloped in fire, was uncoupled 
from the rest of the train. The young soldiers immediately made 
a frantic rush for the doors and windows, and most of them 
succeeded in escaping from the blazing car; but in the haste and 
confusion a number of them got wedged tightly together in the 
—_ leading to the door, and nothing could move them. 
Seven were dragged out of the mass of struggling human beings, 
but not until they had sustained severe burns, from the effects of 
which one died later in the day. The rest, to the number of 
forty, were burnt to death, and eight were suffocated by the 
smoke, 


In the United States, as is generally known, most 
trains run to the right instead of to the left as in this country. 
The Railroad Gazette says the very small minority of left-handed 
railroads in the United States has been reduced by the desertion 
of the Illinois Central, which went over to the majority the first of 
the year. It is said that one argument for retaining the left-hand 
system has been that most of the suburban stations on the Illinois 
Central near Chicago are west of the tracks. But it appears that 
with the increasing number of new stations, and the ae of 
the time when over and under passages must be provided at both 
old and new stations, it was deemed best to take the bull by the 
horns. In placing the elevated tracks near the World’s Fair 
Grounds, room enough has been left between the suburban tracks, 
for platforms, and steps leading from the intermediate platforms 
to the depressed streets at the crossings have been provided. The 
change will favour the Cleveland, Cincinnati, Chicago and St. 
Louis, and the Michigan Central, whose trains have heretofore had 
to change from the right-hand system to the left-hand on entering 
the Illinois Central tracks, 


In a communication on the wear of rails, Mr. C. B. 
Adams, of the Wabash Railroad, says:—‘‘Some years ago a 
portion of my company’s line was laid with old English iron rails 
and a small part with steel rails from the Carnegie Mills. It became 
necessary, after a time, to remove some of the main line rails to 
another portion of the road, and it was observed that after relaying 
them many gave out immediately, while others manifested no signs 
of wear. To determine the reason of this apparently unaccount- 
able condition an investigation was ordered, waa showed that the 
road from which the rails had been removed was built in a north-west 
south-east direction, and that in relaying a large number had been 
turned end for end. Those that had not been so placed exhibited 
no additional loss by attrition, while the turned rails succumbed in 
from thirty to ninety days. The conclusion arrived at was that the 
metal had become polarised from long use, when first laid, and that 
the fibre was broken wd | the traffic in the opposite direction to 
which it had been formed. In the observations on rolling stock, 
furthermore, it was found that cast iron wheels generally yielded 
twice the mileage when the cars were turned at each end of the 
journey than when they were run backwards and forwards without 
reversing. The saving of this extra wear and tear is noticed in 
the vestibuled passenger trains running between St. Louis and 


NOTES AND MEMORANDA. 


In Greater London 3544 births and 2663 deaths were 
nee, corresponding to annual rates of 31°6 and 23°7 per 
1000 of the estimated population. 


THERE was a notable decrease in the death rate in 
London last week with the change in weather and increase in tem- 
perature, although it was still above the average for the thirty- 
three great towns of England and Wales. The London rate was 
25°4 per thousand per annum, compared with an average of 24:9, 


A NEW application of aluminium has been found by 
Herr Von Silich, of Meinigen, viz., as a substitute for slate pencils. 
The aluminium pencils, which do not require to be sharpened, 
cannot be broken, are almost everlasting, and write as clearly 
upon a slate as the ordinary pencils; but they require a rather 
greater pressure in use. The writing may be obliterated with a 
wet sponge. 


In London 2645 births and 2101 deaths were registered. 
Allowing for increase of population, the births were 236, and the 
deaths 116 below the average numbers in the corresponding weeks 
of the last ten years. ‘The deaths referred to diseases of the 
respiratory organs, which had been 523, 953, and 984 in the pre- 
ceding three weeks, fell again to 739 last week, but were 31 above 
the corrected average. 


THE slits of coal and lignite raised in Italy 
during 1891 was 376,326 tons, contributed by 38 collieries employ- 
ing 2817 hands. Asphalte and bitumen amounted to 45,125 tons, 
obtained from 20 mines employing 720 men, while 1735 tons of 
graphite were extracted from nine mines by 47 men. ‘The raise of 
iron ore for the same year was 22,702 tons, from 44 mines worked 
by 2434 men ; and that of iron pyrites 14,755 tons, from five mines 
worked by 366 men; while the production of manganese ore was 
only 2147 tons, from four mines worked by 89 men. 


Ir is estimated that the timber used in the construction 
of the Chicago Exhibition buildings exceeds 75,000,000ft., which, it is 
said, represents the wood from ten square miles of forest. All the 
buildings are covered with a composition of plaster, cement, and 
hemp, and the amount of this work is equal to covering about 
320,000ft. of surface. The electric lighting will require 5000 
are and 93,000 incandescent lamps, which is about ten times 
as much electric lighting as the Paris Exhibition was provided 
with. 


An interesting reaction is said to take place at the 
kainit mines of Kaluez, Galicia. Glauber’s salt has been found 
there, but as none of the superincumbent strata contain that salt, 
but only sodium chloride, it was supposed that the Glauber’s salt 
had been formed by the action of rain-water percolating through 
the upper strata, where it dissolved sodium chloride, and then 
penetrating to the kainit layer, where the sodium sulphate is 
formed by the reaction between sodium chloride and the potassium 
sulphate of the kainit. This view was, a contemporary says, con- 
firmed by a laboratory experiment. 


A REMARKABLE artesian well-boring has just been com- 
pleted at Willoughby, in Lincolnshire. Owing to an inadequate 
water see for the locomotives running on the Sutton and 
Willoughby Deir, the company decided to bore. At a depth of 
245ft. from the surface the workmen struck upon a bed of iron- 
stone, which took them a considerable time to penetrate, but 
beneath this rock a magnificent spring was met with. For some 
time the water threw out tons of blue sand, but it eventually 
cleared, and it now flows over a 2}in. tube 30ft. above the ground, 
at the rate of 4619 gallons per hour, or 1} gallons per second. 
The spring is said to be the strongest yet obtained in Lincolnshire. 


Aw anemometer which records both wind direction and 
velocity upon a cylinder by one symbol has been devised by Pro- 
fessor Klossovsky, of the Odessa Observatory. The recording 
= is moved by clockwork, and the indications are made by 
electrical contacts. The duration of the contact depends upon the 
velocity of the wind, a light wind producing a contact of longer 
duration than a strong one. The indications are by means of 
arrows printed on the paper covering the cylinder, which show the 
direction of the wind, and the number of arrows marked on a 
length of paper corresponding to one hour furnishes data for 
finding the velocity by an empirical scale determined by comparison 
with a Robinson’s anemometer. The apparatus only requires to be 
adjusted twice a month, or in some instruments only once a month, 
and calls for no attention in the meantime. One cell is sufficient 
to produce the contact, for most of the work is done by means of 
weights. ° 


TuE condition of the water supply of the Metropolis 
during the month of December continued to be substantially the 
same as that prevailing during November, and commented on in 
our previous report. The proportion of organic matter present, as 
estimated alike by the oxygen and combustion processes, and by 
the degree of colour-tint of the water, was not excessive for the 
season of the year, and just a trifle lower than that present in the 
previous month’s supply. In the case of the Thames-derived 
water, for instance, the mean proportion of organic carbon, as 
shown by the report of Mr. William Crookes, F.R.S., and Dr. 
William Odling, F.R.S., amounted to ‘192 part in 100,000 parts of 
water, as against a mean of ‘202 part per 100,000 parts of water in 
the November supply, the maximum proportion found in any 
single example examined, or ‘286 part in 100,000 parts, being 
identical with the maximum met with in the November supply. 


WHEN the National Pike bridge, west of Richmond, 
U.S., was in process of construction, the workmen at the west side 
of Whitewater River, in digging for a solid foundation, struck a 
seemingly bottomless bed of quicksand. Vainly they laboured to 
find a safe resting-place for the foundation. Finally the civil 
engineer and the contractor struck on a novel expedient to over- 
come the difficulty. A correspondent to the Hugineering Record 
says they sent men all through the country to buy wool. They 
purchased nearly all of that commodity in this and adjacent 
counties, and the primitive woollen mills were compelled to pay 
high prices in order to procure anything to work on. This wool, 
unwashed, burrs and all, was delivered here on wagons of all sorts. 
It came, piled high on beds constructed for the purpose, and all 
was tumbled into the hole intended for the foundation. As 

ressure was applied it sank some distance into the sand, but 
finally it would sink no further. At last, on this woolly foundation 
the rocks were laid, and to-day the western abutment of the old 
National bridge rests on a bed of compressed wool. 


“ CRANK,” writes a correspondent to Notes and Queries, 
is not exclusively an American word. Halliwell has it, and one of 
its definitions is ‘‘ impostor.” A book published a.p. 1566 is enti- 
tled ‘‘A Caveat .. for Common Cursitors, vulgarly called 
Vagabonds . . . whereto is added the Tale of the Second 
Taking of the Counterfeit Crank.” A glossary at the end of the book 
defines cranke, ‘‘ young knaves and harlots that deeply dissemble 
the falling sickness.” An American lawyer published a pamphlet; 
a newspaper review called it the ‘ effusion of a crank ;” for this the 
lawyer sued for libel ; he was nonsuited, the Court holding that to 
call a man a crank was not libellous per se. One having impractic- 
able ideas is called a “ crank.” Guiteau, who shot President Gar- 
field, was called a “crank.” The sentinel appointed to guard 
Guiteau, who considered it his duty to shoot the prisoner, was 
called a ‘‘crank.” The man who entered the office of Rusell Sage 
and demanded one million and a-quarter dollars, and, his demand 
not being complied with, then and there exploded a dynamite 
bomb, was called a ‘‘ crank,” 





Chicago, which are turned at the end of each trip.’ 





MISCELLANEA 
Tue Southampton Harbour Board has decided to spend 


nearly £9000 on the pavilion on the new pier. 


TELEGRAMS announce that Padernal Peak, a large 
voleano in the county of Rio-Arriba, New Mexico, is in a state 
of violent eruption. In reporting this, a Reuter’s telegram says 
‘the entire summit, about a square mile in circumference, has 
been blown off.” 


AT a meeting of the Engineering Students’ Club, New- 
castle-on-Tyne, on the 25th inst., a paper by Mr. Geo. Swan on the 
‘Electric Transmission of Power,” was read. The author, after 
comparing electric and hydraulic transmission of power, described 
the relative qualifications of various dynamos used in electrical 
transmission. 


Tue Russian Government is credited with the intention 
of establishing at St. Petersburg a central committee of iron- 
masters and steel makers, composed of representatives of all the 
manufacturing districts, for the consideration of questions 
affecting an improved condition of the iron and steel industries 
and cognate subjects. 


A proposaL has been made for an amalgamation of the 
Scottish mineral oil companies, and the directors of the various com- 
panies have beenapproached on the subject. Whilemost of the latter 
are understood to be not unfavourably inclined to the principle of 
amalgamation, the circumstances of the companies are so diverse 
that it is regarded as all but impossible to bring the scheme into 
practical operation. 


THE Westinghouse Company has announced in the 
States that its new glow lamp will be ready for the market imme- 
diately, and quotes list prices of 30 c. to 35 c. for different candle 
powers, with discounts on large orders of 10 per cent. Besides this 
an allowance of 10 c. is made for each unbroken lamp bulb returned, 
which makes the net cost of a 16-candle power lamp only 17 ¢. This 
unheard of low price is quite as startling to the small lamp makers 
as isthe patent victory of the Edison Company. The net result 
promises to be a reduction in the cost of electric lighting of 
considerable importance. 


Ir has been decided to form a Chamber of Arbitration for 
Shetfield. The proposal was first made by the Master Cutler, Mr. 
J. Turner Atkinson, Six representatives were appointed from the 
Corporation, the Cutler’s Company, and the Chamber of Commerce 
to consider the subject. The body is to be called ‘‘ The Sheffield 
Chamber of Arbitration,” and to be formed upon the lines and 
principles of the London Chamber. On the motion of the Mayor, 
seconded by the Master Cutler, the best thanks of the Committee 
were accorded to the Corporation of the City of London, the 
London Chamber of Commerce, and the London Chamber of 
Arbitration for the very valuable assistance in the matter. 


On Thursday, January 19th, a Local Government Board 
inquiry was held in the Town Hall, Bilston, before Colonel John Ord 
Hasted, R.E., one of the Board’s inspectors, for the purpose of con- 
sidering an application from the Bilston Township Commissioners to 
borrow £2500 for alterations to the public baths, including new roofs 
with elliptical iron principles, new dressing boxes, slipper baths, and 
new engineering work consisting of new boiler and engine, hot and 
cold water supply, steam heating laundry fittings, &. The plans 
and specifications were prepared by C. L. N. Wilson, Assoc. M. 
Inst. C.E., town surveyor, who described the proposed new works 
and alterations. The inquiry was conducted by Mr. J. D. Wassell, 
town clerk, on behalf of the Commissioners. 


A DECISION recently given by the United States 
circuit court, northern district of Ohio, eastern division, is of 
importance to the aluminum trade. By this decision the litigation 
between the Pittsburg Reduction Company, and the Cowles 
Electric Smelting and Aluminum Company, of Lockport, N.Y., 
closes in a victory for the former. Two years ago, the American 
Manufacturer says, the Pittsburg concern entered suit against the 
Cowles Company for infringement on a base patent on the process 
of dissolving alumina in fluorides and passing a current of electricity 
through the mass, thus producing aluminum. Judge Taft decided 
in favour of the complainant on every point, thus giving the 
Pittsburg company the exclusive right to the only aluminum 
process which has been successful commercially. 


Dr. Jameson has forwarded the following information 
to the British South Africa Company in London, dated Cape Town, 
December 14th, 1892 :—‘‘ Major Johnson, who has just returned 
from Beira, informs me that on November 29th earthworks had 
been completed to a distance of fourteen miles from Fontesvilla, a 
new township on the Pungwé River, about forty-eight miles above 
the anchorage at Port Beira. Two and a-half miles of metals were 
laid in two days, and plate-laying has been commenced. About 
thirty-six miles of permanent way, complete, had been landed at 
Fontesvilla, and some 1700 tons were being discharged at Port 
Beira. Major Johnson states that contracts have been given out 
to the twenty-seventh mile, and are to be completed by the end of 
this month. One locomotive and seven trucks have been placed 
on the metals.” 


CONSIDERABLE development has taken place in the 
trade carried on by the weekly service, established in December 
last, between Saltport on the Manchester Ship Canal and the 
Thames, and it is anticipated that the trade will eventually require 
larger steamers than those like the Lodore and the Cragg, which 
have hitherto been engaged in the traffic. In the first instance, 
attempts were made to prevent salt going from Cheshire to London 
by the new sea route, but these efforts have been checkmated at 
every point, and the vessels belonging to Messrs. Fisher, Renwick, 
and Co. are now regularly bringing salt to the Thames, one con- 
signment consisting of 250 tons and another of 130 tons. Man- 
chester goods are also being carried in considerable quantities, 
while from London the cargo includes tea, wool, skins, cement, 
and other classes of goods, all of which are delivered at rates from 
25 per cent. to 30 per cent. less than those charged for similar 
services by the railway companies. In favourable weather the 
goods are a trifle over three days in transit by the sea route, but 
owing to the heavy fogs which have lately prevailed, this time has 
often been much exceeded. 


THE Italian battleship which is building at Venice, and 
has been named Ammiraglio di Saint Bon, in recognition of the 
great services of the late Minister of Marine, is of a new type, and 
will have a displacement of 9800 tons, a length of 344ft. 6in., a 
beam of 69ft. 3in., and an extreme draught of 24ft. 8in. With 
forced draught she will develope 13,500-horse power, and steam at 
18 knots speed ; with natural draught Ars of 16 knots will be 
obtained with an expenditure of about 9000-horse power. There is 
an over-all protective deck of steel, varying in thickness from 1}in. 
to a little over 3in. An armoured citadel, in the middle of the 
vessel, and the armoured belt will carry plates varying from 4in. to 
9#in. thick. At each end of the citadel will be a turret armed 
with two 9°9in. guns. Elsewhere, with suitable shields, will be 
mounted eight 5°9in., eight 4*7in., four 2°2in.—6-pounders—and 
twelve small quick-firing or machine guns. The coal-carrying 
capacity is to be 1000 tons. It was originally proposed to call this 
ship Christoforo Colombo, a name which has been given to an 
unarmoured cruiser. Two similar vessels are ordered to be built, 
one at Spezia and the other at Castellamare. Each will have twin 
screws, triple-expansion engines, twelve boilers, traverse armoured 
bulkheads, double bottoms throughout, a great number of water- 
tight compartments ; and, in fact, every modern improvement. 
The definite abandonment of the over large gun by the Italian 
Navy, which, for the Duilio, launched in 1876, was the first to adopt 
it, is noteworthy. No Italian ironclad built since 1885 carries a gun 
of greater weight than 68 tons, 
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InsTITUTION OF MECHANICAL ENGINrERS. — Thursday and Friday, 
February 2nd and 8rd, at the Institution of Civil Engineers, Great 
George - street, Westminster, at 7.30 p.m. Annual general meeting. 
Papers: ‘ Description of the en Apparatus and Shaping 
Machine for Ship Models at the Admiralty Experiment Works, Haslar,” 
by Mr. R. Edmund Froude, of Haslar (Thursday); ‘ Description of the 
Pumping Engines and Water-softening Machinery at the omen 
Waterworks,” by Mr. William Matthews, Waterworks Engineer (Friday). 
Nortu-East Coast Institution OF ENGINEERS AND SHIPBUILDERS.— 
Monday, January 30th, in the Lecture Hall of the Literary and Philo- 
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* * Inorder to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
tor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

** We cannot undertake to return drawings or manuacripts ; we must there- 
Sore request correspondents to keep copies. 

".* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

J. J. C.-J. (Bedford).—Apply to Brin’s Orugen Company, 34, Victoria- 
street, London, SW. 


SILVOLINE. 
(To the Editor of The Eagineer.) 
Sir,—Will any reader kindly give me the name and address of the 
company offering white metal called “ silvoline” for sale? 
Liverpool, January 24th. SKYLIGHT. 
CARPET BEATING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Can any reader give me the address of a maker of carpet beating, 
blowing, or other cleaning machinery of the best kind ? Hg 
Amsterdam, January 21st. ae 


RASHLEIGH PHIPPS AND CO. 
(To the Editor of The Eagineer.) 

Sir,—I notice in the electrical and building papers a statement that 
the ae known as Roger Dawson, Limited, has been formed to 
acquire the business of Rashleigh Phipps and Dawson. 

As this is calculated to be very detrimental to the public, and also to 
my interests, I beg to inform you that although, under the terms of the 
dissolution between myself and Mr. Dawson, the property and assets of 
the late firm of Rashleigh Phipps and Dawson are assigned to Mr. 
Dawson, the deed provides that neither partner shall use the name of the 
other in any shape or form whatever. 

I am now carrying on business at 102, Oxford-street, under the style of 
‘Rashleigh Phipps and Co., Electrical Engineers,” and my business will 
be in no way affected by the company which has been formed. 

January 17th. A. RasaLricu Putpps, 
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Order in payment. Alternate Advertisements will be inserted with all 
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Advertisements cannot be inserted unless delivered before Six 
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necessity for going to press early with a portion of the edition, 
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Letters relating to Advertisements and the Publishing rtment of the 
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MEETINGS NEXT WEEK. 

INSTITUTION OF CrviL ENGINEERS.—Tuesday, January 31st, at 8 p.m. 
Ordinary meeting. Papers: ‘Smelting Processes for the Extraction of 
Silver and Gold from their Ores,” by Mr. Henry F. Collins, A.R.S.M., 
Assoc, M. Inst. C.E.; ‘“‘The Erection of Silver-lead Smelting Works in 
Mexico,” by Mr. James W. Malcolmson, Wh. Sc., Assoc. M. Inst. C.E. 


phical Society, at 7.15 og Resumed discussion on Mr. D. B. Morison's 
aper, ‘On Marine Boiler Furnaces.” Paper, ‘On an Apparatus for 
Beteotnining the Amount of Water Suspended in Steam,” by Mr. W. R. 
Cummins. 

Soutn STAFFORDSHIRE INSTITUTE OF TRON AND STEEL WORKS MANAGERS. 
—Saturday, February 4th, at the Institute, Dudley, at 7 p.m. Paper: 
‘Engineers’ Tests for Iron, considered from an Ironmaster’s Point of 
View,” by Mr. Thomas Morris, of Warrington. A few interesting tested 
specimens will be exhibited. 

Roya Institution oF Great Britain. — Friday, February 3rd, at 
9 p.m. Mr. Alexander Siemens, M. Inst. C.E., on ‘‘ Theory and Practice 
in Electrical Science,” with experimental illustrations. 

Society oF Arts.—Monday, January 30th, at 8 p.m. Cantor lectures : 
“The Practical Measurement of Alternating Electrical Currents,” by 
Professor J. A. Fleming, M.A., D.Sc., F.R.S.—Wednesday, February Ist, 
at 8 p.m. Ordinary meeting: “The Purification of the Air Supply to 
Public Buildings and Dwellings,” by Mr. William Key. — Friday, 
February 3rd, at 8 p.m. Howard lectures: ‘The Development and 
Transmission of Power from Central Stations,” by Professor W. 
Cawthorne Unwin, F.R.S. 








DEATH. 

On the 22nd January at ma gy agg of failure of the heart's 
action, after a long illness, Joun Day, Esq., M.E., formerly of the Royal 
Mail service, and the Reading Ironworks, aged 56. 
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MOUNTING HEAVY GUNS AFLOAT, 


An interesting subject was brought forward for 
discussion at the Royal United Service Institution on 
Friday last by Mr. Arnold Forster’s paper on ‘ The 
System of Mounting and Placing Guns on Board Ships 
of the Royal Navy.” It was supposed that the question 
of hydraulic machinery for the manipulation of heavy 
guns, with any disadvantages attached to elaborate 
mechanism for this purpose, would be dealt with, but the 
paper was mainly devoted to a criticism on our system of 
mounting heavy guns in pairs, and on the proximity of 
their axes to the water-line. On the other hand, the 
French method of greater distribution and increased 
height of the main armament was commended as 
preferable. 

‘“‘Let us consider,” says Mr. Arnold Forster, ‘“ what 
are the conditions which inevitably attach to the English 
plan. The Rodney—English—and the Lazare Carnot— 
French—are both four-gun ships as regards main arma- 


ment. The former can bring to bear four guns on either 
broadside. The Lazare Carnot has, it is true, only three 


guns available on either broadside; but, on the other 
hand, she has three guns available for a running fight 
when she is stern on. I think few officers will deny that 
in all probability actions between ironclad ships will 
frequently, if not generally, be actions fought end on. 
For such an action the French ship has a distinct 
advantage.” Now, we are disposed in the first instance 
to question the assumption that actions will be fought 
end on. In approaching the enemy the bow will be 
naturally pointed towards him; but having arrived within 
a certain distance, the vessel cannot be kept stationary. 
She either continues her course with a view to ram, in 
which case no fire should be delivered ahead, in order 
not to obscure the view, or she turns off and engages 
with her broadside. As a greater number of guns can be 
mounted on the side, it stands to reason that her fire 
must be heaviest in this direction, and that tactics will 
be employed to utilise the broadside to best advantage. 
There is nothing to lead us to suppose that modern 
armaments and construction have led to a revolution in 
naval warfare. Indeed, we seem to be coming back 
more every day to the old principles of numerous guns 
and a powerful broadside armament. 

Then, speaking of the pair system, the author says:— 
“It is practically a double-barrelled gun, not two guns. 
. . » What is the advantage of striking with both guns ?” 
The answer is that you have the power of delivering a 
concentrated blow with two projectiles, the effect of 
which is greater than two intermittent shots. Further- 
more, two guns mounted together can be fired separately ; 
any error in the first round being at once rectified in the 
twin gun. This is an advantage not usually considered in 
the pair system. Mr. Arnold Forster thinks that both 
guns may be disabled simultaneously. ‘It is hard to 
conceive that a projectile of any size striking one gun 
would not inevitably disable the other.” This danger 
seems magnified. The bulk of one gun is a protection to 
the other in most cases, and acts as a traverse when in 
the loading position. But the principal argument in 
favour of mounting heavy guns in pairs is, that not any 
considerable addition in dimensions or weight of the 
turret or barbette is involved in mounting two guns 
instead of one. Such being the case, is it not desirable 
to take advantage of the double chance of hitting, and 
having two strings to your bow in case of one failing ? 
A gun may be out of action temporarily from some defect 
in its own mechanism—independent of the enemy—but 
the other can continue the action. 

This question of weight is a very serious one. Mr. 
Arnold Forster compares the Rodney and Lazare Carnot 
as representatives of rival systems; the four guns being 
placed in two positions in one case, and distributed in 
four positions in the other. This comparison is hardly 
fair. The two ships are not of similar date, but it should 
have been pointed out that the French ship does not 
carry four guns of the same type. The two intermediate 
pieces are of smaller calibre. A more just comparison 
would have been between the Nile and Formidable. 
This would have demonstrated that the difference lies 
between four guns in two positions, and three guns 
placed independently. We mount one more gun—the 
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position. But it would almost seem as if our neighbours 
were coming round to our view. ‘“ Brassey’s Annual” 
states that the Brennus is to be equipped with two heavy 
guns in a turret forward, and a single piece in an after 
turret. It may be that they discriminate between the 
turret and barbette, and admit the pair system only 
with the former ; but its supposed additional protection 
is counterbalanced by several disadvantages. It is curious 


when we have practically abandoned it. They say, 
before the advent of quick-firing guns, we saw no reason 
for enclosing the armament, and preferred the barbette 
system ; but now it is a question whether the additional 
protection afforded by the turret is not necessary. We, 
on the other hand, having for years adhered to the turret, 
have almost dropped it completely, only one recent ship 
—the Hood—being so constructed. 

Speaking of the Formidable, Mr. Arnold Forster said, 
‘** We have no 8-gun ship in our Navy, but we have un- 
fortunately several 2-gun ships—the Victoria, Sanspareil, 
Hero, and Conqueror. It would be hardly possible to 
conceive a more faulty arrangement than that adopted in 
these ships.” There is much to be said against the 
principle of limiting the main armament: to a single 
turret forward, even if it contains a pair of 100-ton guns. 
This is carrying the principle of concentration too far. 
Moreover, it necessitates a low freeboard forward, where 
it should be the reverse. It leaves the stern protection 
to such guns as can be lightly mounted. Thus, the 
Victoria has a 10in. gun aft, much exposed, and liable to 
be put out of action by small projectiles. We quite agree 
with the distinguished Admiral who expressed to Mr, 
Arnold Forster his opinion that if it were necessary to 
have such a design at all, it would have been better to 
have had the turret aft than forward. In fact, if the 
armament were reversed, the ship would be a more 
eflicient fighting machine. 

The author concluded his paper by pointing out the 
serious defect in many of our ships, of their guns being 
mounted so near the water-line. We have alluded to 
this on more than one occasion, and pointed out the 
liability of projectiles being detiected by the crests of 
waves when firing at short ranges. It is especially 
marked in the Ajax and Agamemnon, where the 
command of fire is only 11ft. Though it cannot be said 
that Mr. Arnold Forster showed sufficient reason for 
changing our system of placing heavy guns afloat, and 
the discussion that followed did not support his views, 
his paper was a useful contribution on a subject that had 
not hitherto been ventilated in public. 


LONDON FIRES. 

THERE is something remarkable in the report presented 
to the Fire Brigade Committee of the London County 
Council by Captain J. Sexton Simonds, the chief officer 
of the Metropolitan Fire brigade, with respect to the 
year 1892. For the first time in the annual record of 
London fires their number has risen to 3000 and upwards. 
Never before was so high a figure as 3000 reached. 
Stranger still, only four years earlier, that is to say, in 
1888, the number was under 2000. Thus, in the last 
four years there has been an upward bound of more than 
1100 in the annual number of London fires. In 1888 the 
fires were slightly less than in 1881, whereas now an un- 
exampled height has been attained. The growth of the 
population does not account for this increase. If we go 
back ten years, namely, to 1882, we find that the 
fires were 1926, or at the rate of 50 tires per 100,000 
of the population. But last year the ratio of the 
fires on this basis was nearly 74. In 1882 the fires 
were one per 2006 of the people, whereas in 1892 
they were one per 1355. In 1888 they were one 
per 2062. We may go back to 1870 and find a ratio of 
61 fires per 100,000 of the population, but this figure was 
not maintained, and the following years witnessed a 
decline, until 1890, when the ratio once more became 
61, followed by 68°5 in 1891, and now at last by 73's. 
The fiery wave may drop again, but it is strange that it 
should thus have risen. The phenomenon is one to 
which we have adverted in former years, and it is one for 
which there seems to be no explanation forthcoming. 
We might pass it by, were it not that the recent rise is of 
so unprecedented a character. As there are 7°6 persons 
to a house in the Metropolitan area, the report for 1892 
signifies that, on an average, one house in every 176 
suffered an outbreak of fire. We cannot suppose this is 
the rate throughout the kingdom. Certainly, it was 
never the rate in London until last year, unless we go 
back as far as 1666. It may be asked whether the 
increasing use of oil lamps has anything to do with the 
multiplicity of fires. There certainly seems to be an 
increase in the number of casualties from lamps fed by 
mineral oil. In 1890 the fires thus caused were 281, in 
1891 they became 309, and last year they were 373. So 
far these contrivances have helped to augment the 
number of disasters. The fires of which the origin is 
“unknown” are also increasing in number, being 743 in 
1890, followed by 886 in 1891, and 981 last year. If we 
go back to 1882 we find the number to be 537. Thus, 
while fires have increased 63 per cent. in ten years, the 
unknown causes have increased 82 per cent. It may be 
interesting to note that the annual total of London fires 
never reached a thousand until the year 1857, when they 
became 1110. Till 1836 they were under 500. 

That out of the many fires last year only 6 per cent. 
were serious, speaks well for the efficiency of the Brigade. 
The rescue of 105 persons whose lives were seriously 
endangered, is also an er:couraging circumstance, and one 
which calls for grateful recognition. Of the sixty-four 
who perished forty were taken out alive, but died sub- 
sequently from their injuries. Considering the height to 
which buildings are now carried, and the tendency to 
carry them still higher, the means of rescue in the event 
of fire demand special attention. The presence of lifts 
makes the spread of the flames more rapid than in the 
older style of building. There were as many as a 
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seriously endangered, and there is a list of nearly thirty 
firemen who are commended for special merit in saving 
life. London unquestionably possesses a splendid staff 
of firemen. Whether the numerical strength is sufficient 
is perhaps doubtful, but the quality is excellent. There 
are now more than 700 firemen, besides “ pilots,” coach- 
men, and men under instruction. 

One weak point appears to exist in respect to the 
appliances, and that is the want of a constant supply of 
water, so extended as to be available all over the 
Metropolis. In this particular London is immensely 
better off than it was a few years ago. The question is 
one on which the County Council and the water com- 
panies appear to be in agreement, although they may 
differ on all other points. Hence the constant supply is 
evidently destined to be carried throughout London in a 
moderate space of time. The number of houses having 
water supplied in this manner is now 70 per cent. of the 
total, and mains constantly charged, on which hydrants 
for fire purposes can be fixed, exist through 1300 miles of 
streets. Of the value of standpipes or hydrants for the 
extinction of fires, we have evidence in a table attached 
to Captain Simonds’ report, by which it appears that 
these appliances were employed, in the absence of the 
engines, on 517 occasions. Yet little more than thirty 
years ago the use of hydrants or standpipes was 
strongly resisted by those parties who had charge of the 
fire engines in that period. Vested interests of a petty 
nature stood in the way. In Liverpool the Brigade force 
even assaulted a man who got before them with a stand- 
pipe. In these days the standpipe is adopted by the 
Metropolitan Brigade, and finds honourable mention in 
the annual report. When the constant supply becomes 
universal, the hydrant may be expected to figure still 
more conspicuously. Captain Simonds reports five cases 
during the year in which there was a short supply of 
water, and three in which there was a late attendance on 
the part of the turncock. Matters were much worse 
than this ten years ago. In 1882 the present Sir Eyre 
M. Shaw reported ten cases of short supply, twenty of 
late attendance on the part of the turncock, and ten of 
no attendance at all, making altogether forty cases “ in 
which the water arrangements were unsatisfactory.” 
Now we have only eight, and Captain Simonds remarks 
that, as the constant service is being extended each year, 
the cases in which the water arrangements fail will show 
a proportionate decrease. It is to be hoped they will 
soon disappear entirely. 

A powerful Fire Brigade loses a large proportion of its 
value unless it can be brought promptly to the spot 
where it is wanted ; hence the importance of the electric 
telegraphs, telephones, and alarm circuits, with which 
the stations of the Brigade are now encircled. One of 
the most despicable offences that sully our civilisation 
consists in the wilful and malicious sending of false 
alarms to the Fire Brigade by means of the electric call 
posts. Captain Simonds very properly speaks of these 
dastardly acts as constituting a serious public danger. It 
is an astounding fact that as many 497 of these 
* malicious alarms” were given last year. In addition 
there were other alarms, not wilfully wrong, making the 
entire number for the year more than a thousand.| Un- 
fortunately the parties who acted with an evil intent 
were seldom caught, the arrests being only twenty.: The 
work of the Brigade is sufficiently heavy without | being 
needlessly aggravated. The engines have run nearly 
69,000 miles during the year, to say nothing of the hose 
carts and fire escapes. A question seems likely to be 
raised before long as to the connection between the 
police and the Fire Brigade. To this, of course, Captain 
Simonds makes no reference. In 1876 and 1877 a Select 
Committee of the House of Commons inquired into the 
subject, and in the latter year presented a report recom- 
mending that the Fire Brigade should be transferred 
from the Metropolitan Board to the Commissioner of 
Police for the Metropolis. There is no prospect of any 
such transfer just now, but the closer the alliance between 
the police and the Fire Brigade the greater is the benefit 
likely to accrue to the public. This, however, does not 
require that one force should be merged in the other, for 
it is obvious that certain qualifications are required in a 
fireman which could not be demanded of a policeman. 
The converse also holds good. 
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ELSWICK HIGH VELOCITY TRIAL. 

Ir has been known by many that a 6in. gun at Elswick had 
been lengthened for experimental purposes, by screwing an 
additional piece on the muzzle. We have now received some 
data as to a trial which took place last Monday. Fired with 
a projectile weighing 1001b., a velocity of 3251 f.s. was 
obtained, and with a 701b. projectile the enormous velocity of 
371llfi.s. The highest record that has hitherto been obtained, 
so far as our knowledge extends, was that of the Canet 10cm. 
(3°9in.) gun of eighty calibres length, which with a 13 kilos. 
(28°7 lb.) projectile achieved 3366 f.s. muzzle velocity. The 
Elswick result is a great advance, both in velocity and ia 
being carried out on a much larger scale. The gun is, we 
imagine, intended for experimental purposes only; and there 
are questions which might be solved by it, which at the 
present time are important. As before pointed out, the foreign 
and British formule for perforation are wildly divergent when 
a shot strikes with a velocity sensibly over 2000ft. per second. 
With velocities approaching 3000ft. the differences in the 
perforations calculated by the different systems are indeed 
wild. In the case before us, the muzzle energy of the 70 1b. 
projectile with 3711 foot-seconds velocity is 6685 foot-tons. 
It is really doing violence to the English systems of calcula- 
tion to apply them to such a case, for reasons which need not 
here be discussed. Nevertheless, they are all we have in this 
country, and applied to this case, the perforation through 
wrought iron is 19°7in. Krupp’s formula gives 27-lin. and 
that of De Marre, used in France, 29-lin. Even a round 
or two with this gun at thick wrought iron might teach 
much, and it must not be supposed that this is merely a 
theoretical question. Wrought iron remains a fixed quality, 
while steel varies continually, so that our basis of calcula- 
tion must be wrought iron, to which we may apply an 
equation suited to any harder shield which may be in question. 





There is a still more directly practical question at issue con- 
nected with hard armour. As we pointed out last week, the 
recent trial of the Harvey 6in. shield showed, that 
while a shot broke up on striking at 1815ft. velocity as 
completely as at 1960ft., much more injury was done 
to the plate in the latter case than in the former. Now, 
seeing that the fragments of a shot fall harmlessly on 
armour, it must be concluded that a shot in the act of 
fracture at a higher velocity performs more work than at a 
lower one, probably because injury is done, as it were, “all 
round” before the line of least resistance is found. To some 
minds this Portsmouth trial suggests the re-introduction of 
thin armour on a very large scale, seeing that comparatively 
thin Harvey nickel plating will defeat the best 6in. projectiles 
under service conditions. It may be that high velocity is of 
special importance in the attack of such armour, so as to 
enable a breaking shot to work mischief before it yields. 
This, however, is speculation. Our business is to record the 
important achievement of the Elswick 6in. gun. 


THE GROWTH OF SUBMARINE TELEGRAPHY. 


THERE seems to have been of late some check to the growth 
of the income of the chief telegraph companies, either from 
reductions in the tariff, or from diminished use of the wires 
through trading dulness. In the past half-year there was a 
reduction of about £4600 in the receipts of the Anglo- 
American Telegraph Company, where the rates had not been 
altered, but this is only a very small proportionate fall. 
In the case of some of the Eastern companies, the fall that 
had taken place is being now converted into an increase, 
because of the enlargement of the traffic through the reduc- 
tion of rates, and because the colonial Governments have 
desired to minimise the loss, and there has been a slight 
advance in the word-rate. But these fluctuations are slight 
and temporary, and the vastness of the telegraphic service 
continues to increase from period to period, though in unequal 
steps. The Eastern Telegraph Company now reports a 
revenue of £352,000 in its past half-year, of which over 
£318,000 is for messages over its own lines, and the bulk of 
the remainder is for dividends on the shares it holds in the 
Eastern and South African Company, the Black Sea Company, 
and others it is interested in; and as the tendency with 
most of these cable companies is towards lower charges 
when the comparison is for times of some duration, 
it is clear that the enlarged revenue comes from a 
growing area of use, probably both from extension of 
the area served by telegraphy, and from fuller use in that 
area. But at the present time more is being done to make 
a fuller service, and to provide for that fuller service, than to 
carry out great extensions of the area served. Thus the 
duplication and triplication of wires have been in course of 
carrying out for a long time, and there has also been more 
utilisation of duplexing and allied arrangements, so that the 
carrying power of the cables is increasing in a ratio that is 
certainly as rapid as the increase in the use that is made of 
them. It is probable that the Atlantic telegraphs may have 
a much fuller social use this year than they have had, for 
there is little doubt that the flow of travel towards the United 
States will be much increased in consequence of the World’s 
Fair. It is, however, in the business use, and in the Stock 
Exchange use, that there is the fullest source of the traffic 
on these Atlantic cables, and it is possible that that flow of 
traffic and travel may stimulate speculation, and so enlarge 
telegraphy. But the constant growth of the use of the cables 
is only slightly affected in the long run by these abnormal 
movements. More and more the need for the quick cable 
communication grows, and as there is now so ample a 
service, and as the tendency is towards cheapness, the 
increase continues from period to period, and with that 
increase the yield to the owners of the lines should be 
enlarged. 


SHEFFIELD A CITY. 


How should a great town celebrate its jubilee? This is 
the question to which Sheffield is at present addressing itself. 
The Borough was incorporated in 1843. This year, conse- 
quently, it reaches as a municipality the golden age of fifty. 
The Mayor, on taking office last November, announced that 
he had intended to ask the Town Council to appoint a 
committee to consider ways and means of marking the event 
in local history. At the same time he invited suggestions 
from outsiders, and his Worship cannot complain that he 
has been left without any indications of what the burgesses 
think about commemorating the municipal jubilee. One 
proposal is to purchase Endcliffe Hall, comprising the stately 
home and beautiful grounds acquired for his own use by Sir 
John Brown, the pioneer of armour plates, railway buffers, 
and the introducer of the iron trade into South Yorkshire. 
Sir John, for reasons of health, has left Endclifie and gone to 
live at Torquay, and the price asked for his property is 
£70,000, by no means a long sum for the magnificent estate, 
but yet rather more than the Sheffield people, with costly 
schemes of street improvements and new town hall, care to 
tackle. Another proposal is to extend Endcliffe Woods, by far 
the most sensible and successful thing the Corporation accom- 
plished at her Majesty’s jubilee, by the purchase of further 
charming grounds in the direction of Fulwood. Other persons 
favour model workmen’s homes, and new recreation grounds in 
the iron and steel district, while the faddists, with all their 
various hobbies, have been en evidence. The committee 
appointed to consider the question have met. The Mayor 
has from the first held that Sheffield should cease to be a 
town, and rise to the dignity of a city. The committee 
approved of the proposal, and it is intended to petition her 
Majesty in Council to grant Sheffield the title of City. 
Another scheme which was also endorsed by the committee, 
was to commemorate the jubilee by holding an Industrial 
Exhibition on a large scale. The idea is to show the vast 
variety of Sheffield handicrafts, and the extraordinary rapidity 
of their growth within the last fifty years. The enterprise, 
it is expected, would cost from £20,000 to £30,000, and a 
guarantee fund of at least £10,000 would have to be raised. 
The committee, which has invited the co-operation of other 
bodies, meet again to consider the question next week. If 
the Industrial Exhibition is ultimately decided upon, it might 
be interesting to know the other side of the account—great 
industries such as rails, ship-plates, engines, &c., the produc- 
tion of which has practically left Sheffield, and lost or 
declining markets, such as the United States, which at one 
time took in our light staple trades some £100,000 a month, 
and which do not now take £50,000. In marking time, the 
town should take in both profit and loss. 


IMPORTANT NEW COAL WINNING. 


One of the most important of the recent coal-winning 
undertakings has, it is announced, been attended with success. 





Coal has been reached at Cadeby in South Yorkshire. A 10ft. 
seam in the Barnsley bed has just been cut through after 
sinking operations which had extended over nearly four years. 
The new pit is situated near to the Denaby Main Colliery, 
and is owned by the same company, which concern has been 
for many years by far the largest English exporters from the 
port of Hull. The Denaby Main Colliery is raising annually 
between 500,000 and 600,000 tons, and when the Cadeby 
collieries are developed the total output from them and the 
Denaby collieries together will aggregate, it is estimated, 
about 1,600,000 tons annually, and will give employment to 
between 5000 and 6000 people. The company has agreed to 
send, or pay for, a minimum traffic of 310,000 tons of coal 
annually over the new railway from Cadeby to the Hull and 
Barnsley line, the construction of which route is now being 
rapidly proceeded with. Arrangements are being made for a 
2000-lamp electric plant to be laid down at the new colliery. 
The find of coal has occurred at a depth of 750 yards, and 
has been accomplished under difficulties which have greatly 
taxed the resources of the mining engineers engaged in the 
work. At one period of the undertaking the engineers had 
to grapple with a “come” of water which continued for a 
long time to pour into the shaft at the rate of 8300 gallons 
per minute, and which required the exertions of eight pump- 
ing engines to overcome it. But “ all’s well that end’s well,” 
and those who have had the matter in hand may be congratu- 
lated upon their success, which seems likely to be still further 
assured very shortly, for coal is expected to be struck in a 
second shaft in about a week’s time from now. 








LITERATURE. 


Blasting. By Oscar Gutrman. Royal 8vo., pp.179. London: 
Charles Griffin and Co. 1892. 

Tue author, who has for many years been actively 
engaged in the manufacture of explosives and mining 
work, has in this volume brought together the results of 
his experience in the form of a sketch of the. principles 
and processes of blasting, both in their original form and 
as modified by the introduction of high explosives and 
the substitution of boring machines for the old methods 
of hand boring, It contains notices of the different kinds 
of explosives, gunpowder, nitro-glycerine, dynamite in its 
various forms, gun-cotton, &c., methods of firing, descrip- 
tions of several kinds of boring machines, and chapters 
on the proportioning of charges and methods of firing by 
electricity. Under the title of various blasting opera- 
tions, the destruction of masonry, wood, and iron struc- 
tures, and the removal of ice barriers in rivers are also 
noticed. 

The general character of the work is that of a popular 
encyclopedia or review article, which is essentially read- 
able, apart from a certain Germanic flavour in the lan- 
guage; but we fear that the author, taking rather too 
narrow a view of his subject by confining the notice of 
compressing plant to two undescribed woodcuts, and 
completely omitting the questions of organisation of the 
working staff and arrangement for the removal of broken 
stuff in driving and sinking, has made it less useful than 
it might have been. The subject of general results is 
treated much in the fashion of the late Captain Bunsby. 
“Those who are occupied in the midst of blasting work 
can see with little trouble the results obtained around 
them, and those who have to undertake a blasting opera- 
tion must either determine the proper method experi- 
mentally, or, being guided by previous experience, depend 
upon their own judgment.” This is no doubt very wise 
and proper advice, but still it might be disappointing to 
anyone consulting the book in search of information of a 
more definite kind. 





Kalender fiir Maschinen-Ingenieure, 1893. In Two Parts. By 
W.H. Unuanp. Dresden: Gerhard Kiihtmann. 

In this excellent little annual, which now appears for 
the nineteenth time, the arrangement adopted two years 
ago is continued ; such portions of the tabular and descrip- 
tive matter as are constantly required being bound up 
with the diary into a pocket-book of moderate thickness, 
while the larger part, dealing with constructive details, is 
printed separately for office use. The chapter devoted to 
steam has been increased by the addition of descriptions 
of several systems of water-tube boilers, and that on 
driving gear by new tables of dimensions for leather 
driving belts by Mr. C. Tostmann, and of chain gearing 
by Mr.C. Wissmann. ‘The article on ‘“‘ Blowing Engines” 
has been completely remodelled, with additions both in 
text and illustrations relating to high-pressure fans, screw 
ventilators, and Roots’ blowers. The newer developments 
of German patent law and industrial legislation are duly 
noticed; and, what is of more general interest, there is a 
map of the railways of Central Europe, which although 
of small scale, is exceedingly clear, the rivers and navig- 
able watercourses being printed in blue, and the railway 
lines in red; while only those names are given that are of 
importance from the railway point of view. The diary, 
in addition to the usual division into daily spaces, con- 
tains several pages of paper squared in millimetres for 
dimension sketching. This is a very useful feature, and 
one that might be imitated with advantage by publishers 
of diaries in this county. 
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THE CUNARD COMPANY’S NEW TWIN - SCREW 
STEAMSHIP CAMPANIA. 


Tue keen and widespread interest excited by the recent 
mishap to the Cunard steamer Umbria’s shafting, and the 
skilful manner in which it was overcome, have naturally 
brought into prominence the question of twin versus 
single screws for steamships engaged in the transatlantic 
passenger service, and in this way additional interest is 
centred in the Campania and Lucania, the pioneer twin- 
screw vessels of the Cunard fleet, now in the later stages 
of construction at Fairfield. The second of these 
magnificent vessels is intended to be launched on the 
2nd ult., and the first is now undergoing completion in 
the wet dock of the builders. The engines, boilers, 
funnels, uptakes, steam pipes, shafting, and other items 
which make up the total of the Campania’s propulsive 
machinery, were almost entirely ready for fitting on board 
at the date of her launch, and since that time no delay 
has taken place in getting this ponderous mechanism 
on board. A first trial, or turn, of the engines and 
propellers took place in the company’s dock on the 
18th inst., the engines and shafting being then driven at 
about 25 revolutions per minute—about one-fourth of the 
speed at which they are intended ultimately to work. 

While full and authoritative details regarding these 
most notable steamers are not as yet directly forth- 
coming from the builders or the Cunard Company, not 
a few interesting facts and general particulars were 
made public on the occasion of the Campania’s launch in 
August last, and information of like kind has been 
gleaned from privileged observation and from some of 
those employed on the actual construction of the vessels. 
As no detailed description of the new Cunarders has yet 
appeared in these columns—save perhaps our account in 
issue for September 9th of the methods adopted in 
launching the Campania—it is thought that an article 
dealing with general and outstanding features of the 
vessels from the information thus available will be ac- 
ceptable to many readers, especially in view of the 
approaching completion of the Campania, and of the 
present keen interest taken in ocean steamers having 
duplicate machinery and twin screws. 

Even now, in fact, we may correctly enough speak of 
the present as the twin-screw era in the history of 
Atlantic navigation. It was inaugurated in 1888-89, 
when the four notable steamships, City of New York, 
City of Paris, Majestic, and Teutonic, were brought into 
the field, and it was soon further signalised by the 
introduction into the same service of the fine twin-screw 
vessels, built and owned by German and French firms— 
e.g., the Augusta Victoria, and Fiirst Bismarck, of the 
Hamburg American line, and La Tourane, of the 
Compagnie Transatlantique. At the present time there 
are built, and building, as many as thirty-five twin-screw 
steamships of over 5000 tons, the Campania making 
the fifteenth vessel to be produced of over 6000 tons. 

The Campania is for the present the longest and most 
capacious steamship afloat, her 600ft. length between 
perpendiculars being only 80ft. short of that of the late 
lamented Great Eastern, and her beam of 65:7ft. being 
17ft. less than the defunct leviathan. . The vessel in 
actual service most nearly approaching her in length is 
the White Star Teutonic, which is 566ft. between perpen- 
diculars, or 34ft. less, the beam being 8ft. narrower. 
The Campania is 73ft. longer, but only 1ft. 9in. broader 
than the Inman Company’s City of Paris and City of New 
York. Her length over all is 620ft.; breadth extreme, 
65ft. 8in.; depth to upper deck 43ft., and gross tonnage 
about 12,500 tons. Her displacement will probably be 
18,000 tons. The vessel has a straight stem and 
elliptic stern, top gallant forecastle and poop, with close 
bulwarks, all fore and aft, and erections above the upper 
deck consisting of two tiers of deck houses, surmounted 
respectively by the promenade and shade decks. 

The Campania is fitted with two sets of the most 
powerful triple-expansion engines that have yet been 
constructed, each set capable, it is believed, of indicating 
from 14,000 to 15,000-horse power. These engines are 
fitted in two separate engine-rooms, there being a 
dividing centre-line bulkhead between them, fitted with 
watertight doors for the necessary purposes of com- 

munication. Each set of engines has five inverted 
cylinders, viz., two high-pressure, one intermediate- 
pressure, and two low-pressure cylinders; the two 
high-pressure being placed tandem-wise above the 
low - pressure ones. These are arranged to work 
on three cranks, set at an angle of 120deg. with each 
other. The high-pressure cylinders are each fitted with 
piston valve, the intermediate and low-pressure with 
double piston valves, all of which are worked by the 
usual double excentrics and link motion valve gear. Steam 
from the two high-pressure cylinders exhausts intothe inter- 
mediate one, which in turn exhausts into the two low-pres- 
sure cylinders, which have relieved slide valves; expansion 
taking place in three stages. The reversing engines are of 
the steam and hydraulic direct-acting type made by Messrs. 
Brown, Brothers, and Co., Edinburgh, and fitted with their 
patent automatic emergency gear calculated to prevent 
such a disastrous breakdown of the engines as 
took place on board the City of Paris. The crank 
shafts are all of the built type, in interchangeable 
sections. Together with the tunnel and propeller shaft- 
ing, they are of mild steel, forged by Messrs. Vickers, 
Sons, and Co., Sheffield. The condensing water is circu- 
lated through the condensers by four large centrifugal 
pumps, each driven by independent compound engines. 
These pumps may also, if required, pump water from the 
ship in case of damage to the hull. In the engine-room 
are also fitted four evaporators of Messrs. G. and J. 
Weir’s patent manufacture, to produce the necessary 
fresh water from sea water, and thereby make up the 
loss incurred through working, and avoid the use of salt 
water in the boilers. There is also a large feed-water 
heater of Messrs. Weir’s make, two auxiliary condensers 
with pumps, and all the most modern appliances to 


Steam for the main engines is generated in twelve large 
double-ended boilers, each having eight corrugated 
furnaces. The boilers are arranged in two groups of 
six, each group self-contained in watertight compart- 
ments, and having a common funnel of the unprecedented 
diameter of 21ft. The two funnels, it may be added, 
are from their lowest section 120ft. high, or about the 
height of the Eddystone Lighthouse. There is also a 
large single-ended boiler for supplying steam for the 
electric light, refrigerating, and other auxiliary machinery. 
In addition, a small single-ended boiler is fitted on the 
lower deck for supplying steam to the distilling con- 
densers, heating pipes, ke. An elaborate system of piping 
is fitted throughout the ship, and connected to the various 
auxiliary pumps for filling and emptying the ballast 
tanks, pumping out bilges, pumping water on deck in 
case of fire, and other purposes. 

Her gigantic proportions considered, it will be readily 
understood that the greatest care and forethought have 
been expended on the structural arrangements and 
details throughout the huge vessel. Not only has the 
requisite continuity of strength been maintained through- 
out the entire length, in ways which experience has firmly 
established, but structural features have been introduced 
which may be said to be uncommon, if not entirely new, 
in shipbuilding practice; suggested, if not necessitated, 
by the conditions as to size and proportions. All 
scantlings have been especially arranged, and every 
advantage taken of the improved sections of steel 
now obtainable in the way of channel bars and 
Z-bars, &e., in order to increase the strength without 
adding unduly to the vessel’s weight. The shell plating 
is in lengths of 26ft., and in some cases longer. From 
the keel, which is of the flat plate type, upwards to 
about the load water-line, the plates are fitted on the 
lap-butt principle, which within recent years has been 
steadily taking the place of flush end-to-end butt-strapped 
joints in merchant ships, especially those intended for 
carrying oil in bulk. The raison d’étre of this change 
doubtless lay originally in the saving of weight and of 
rivetting thereby effected, but experience has shown 
that the overlapped joint, though less sightly than 
the flush butt, is stronger and more efficient. In 
the case of the Campania the method adopted is 
somewhat more elaborate and expensive than in ordinary 
practice, and follows closely upon the example set by 
Messrs. Harland and Wolff, of Belfast, in their large 
ships. By the method in question the shell plates are 
scarphed—thinned and tapered away at the ends—for 
the width of the seam, thus dispensing with the tapered 
packing pieces in the seams at the overlap. This forms 
a much fairer, easier made watertight, and more sightly 
seam, and presents a surface to the water offering less 
frictional resistance. The lapped butts are all quadruple- 
rivetted. Above the water-line the plates are fitted end 
to end in the usual way, and butt-strapped both inside 
and out. The landing edges of the shell plating in the 
region of the sheer strakes and at the bilges are treble- 
rivetted. 

The construction of the vessel at the stern impresses 
one as being uncommon in other respects than that 
merely of immense size. Although fitted with twin 
screws, there is an aperture in the stern frame similar to 
that in a single-screw steamer. This is provided that 
the propellers may work freely, though they are fitted 
close to the centre line of the ship in order to prevent 
damage to or from the quay walls. No struts are fitted 
at the stern frame to support the outer end of the shafts, 
as in most other twin-screw steamers. These are in 
the present case dispensed with, and the frames of the 
hull are bossed out and plated -over right aft, so as to 
form the stern tubes. At the outer end of these, strong 
castings of steel, weighing about twenty tons, are fitted, 
extending completely across and through the structure. 
These serve the purpose of shaft brackets, and being in con- 
tinuation of the lines of the hull, are calculated to offer 
the least resistance to free propulsion. What in other 
vessels forms the upper part of the rudder is a fixed and 
symmetrical part of the hull structure, the rudder proper 
being entirely under water. It is of the single plate type, 
being formed of a heavy steel casting with massive arms, 
between which a thick plate is fitted and rivetted. This 
plate, which has earned some notoriety as being ‘‘made 
in Germany,” is in one piece, and weighs about 10 tons, 
the whole rudder weighing about 24 tons. The cast 
framework of the rudder, as indeed all the heavy 
castings entering into the ship’s structure, were supplied 
by the Steel Company of Scotland. Chief of these are 
the sternposts of the form adopted—unusgual in the 
case of twin-screw ships. Each complete sternpost 
weighs about 90 tons, and consists of four pieces, which 
are rivetted together; in position the main post reaches 
a height of about 50ft. 

The bottom of the vessel is constructed on the cellular 
principle for water ballast; minute watertight sub- 
division being a feature in the arrangement. There are 
four complete tiers of beams, all of which are plated 
over with steel, and sheathed with wood planks, forming 
the upper, main, lower, and orlop decks. The last is 
used for cargo and refrigerating chambers, store-rooms, 
&e. The other decks are entirely devoted to the 
accommodation of passengers, with dining and social 
saloons, state-rooms, bath-rooms, lavatories, &c., all 
on a scale of magnificence unequalled. No expense 
is being spared on anything calculated to render travelling 
at sea more comfortable and enjoyable. The casings 
around the boiler-rooms are double, the intervening space 
being filled with a material which is at once a non- 
conductor of heatand sound. The ventilation throughout, 
both by natural and artificial means, is very thorough. 
The greater number of the sidelights are fitted with an 
arrangement for the free admission of air, even when, 
during rough weather, the lights are closed. A complete 
system of steam heating is fitted for the comfortable 
warming of all the living spaces. 

The electric installation on board — which is being 





economise fuel and labour, 


carried out by Messrs. Siemens Brothers—is in keeping 





with the other marvellous details of the huge vessel. 
There are four sets of generating plant on board, each set 
consisting of a Siemens dynamo, coupled direct to a 
Belliss engine, which runs at the rate of 280 revolutions a 
mninute, and gives an output of 42,000 watts. This is 
capable of supplying 1350 16-candle power incandescent 
lights—including eight large refiectors of eight lights 
each, for working cargo—throughout the ship, and, in 
addition, a powerful searchlight for facilitating the 
navigation of the ship into port, the picking up of 
moorings, and scouting in time of war. The large switch- 
board for controlling the lights consists of thirteen sections, 
so arranged that each may be connected with any of the 
four dynamos. From these dynamos and this large 
switchboard, there runs throughout the ship an enormous 
amount of wiring—reaching, in point of fact, to upwards 
of forty miles in length. The supervision of the work 
is in the hands of Mr. J. T. Bottomley, F.R.S., nephew 
of Lord Kelvin, and consulting electrician to the Glasgow 
University, who was appointed by Sir John Burns, chair- 
man of the Cunard Company, in order that everything in 
connection with the lighting of the ship might receive the 
best attention. 

The forwardness implied in the fact of the Fairfield 
Company having now been able to have steam up and 
put the machinery of the Campania through its prelimi- 
nary runs is unfortunately not representative of all 
branches of work on board. The carpenters, joiners, and 
painters have still a great amount of work to do before 
the vessel can be considered complete. In the case of 
the joiners this is especially true, and in this department 
there has been a complete cessation since before the New 
Year holiday, owing to the workmen having resisted the 
reduction in wages, which the Fairfield Company, in 
common with all the other yards on the Clyde, is 
now imposing. The men were “discharged” at the 
beginning of the holidays, and intimation was made that 
at the end of the holidays all who were willing would be 
‘“‘ye-engaged”’ at the reduced rates. Themen have retaliated 
by striking. Aware of the immense importance attached 
to having the Campania completed in time for the rush 
across the Atlantic at the opening of the Chicago World’s 
Fair, and that this consideration must practically 
override any strike clauses in the contract, they seem 
to believe that they have only to “bide their time” 
in order to have the wages as they were. Whether the 
Fairfield Company can afford to allow matters to remain 
as they are much longer is best known to itself. Various 
rumours have been circulated about the probable 
employment of foreign joiners to complete the work, 
and to the effect that rather than give in they would send 
the vessel to Liverpool to have her fittings completed. 
In any case, if the workmen are victorious it can only be 
for a short time, as a consensus of opinion—even of the 
Clydeside workmen themselves—shows that a general 
fall in wages is imminent and inevitable. 

On page 78 we give an illustration of the ship as she 
will appear at sea, taken from a photograph courteously 
placed at our disposal by the Cunard Company. A fair 
idea of her size may perhaps be gathered from the 
statement that her funnels are each 21ft. in diameter, and 
the monkey bridge is 60ft. above the level of the water. 








Lone Distance ELECTRICAL POWER TRANSMISSION.—The Elec- 
trical Industry Company of Geneva, so says the Auuales Indus- 
trielles, has taken up a pretty large order in the way of an elec- 
trical installation and transport. The problem before the company 
is to effect the transmission of electrical power amounting to 
365-horse power, with a net result of 70 per cent., over a distance 
of eighteen miles. In the generating station there will be two 
turbines coupled up to a pair of continuous-current dynamos of 
3400 volts each, mounted in series. The receiving station will be 
supplied with two machines similar to those at the other extremity 
of the line, and at 200 revolutions will furnish the motive force 
necessary for a paper mill. 

PRESENTATION TO ADMIRAL DENT.—An interesting presentation 
was made on the afternoon of Wednesday week to Admiral Dent, 
the marine superintendent of the London and North-Western 
Railway Company, on the occasion of his retirement from active 
service after a period of twenty-seven years’ work. A few of the 
principal officers of the company, headed by the general manager, 
being desirous of marking their personal sense of the regard in 
which the Admiral is held, and their great regret that failing eye- 
sight and indifferent health should have obliged him to put an 
end to his official connection with the company, subscribed privately 
amongst themselves a sum of money sufficient to purchase a hand- 
some gold repeater watch and chain. On the inside case of the 
watch is engraved the following inscription: — ‘‘ Presented to 
Admiral Dent by the principal officers of the London and 
North - Western Railway Company on his retirement after 
twenty-seven years’ service, January, 1893.” The subscribers 
consisted of Sir George Findlay, Mr. Charles H. Mason, 
Mr. F. W. Webb, Mr. Francis Stevenson, Mr. F. Harrison, 
Mr. G. P. Neele, Mr. T. Houghton, and Mr. C. Hull, all 
of whom were present at the Euston Station Hotel when the 
watch and chain were handed over to the Admiral. Sir George 
Findlay, who made the presentation, said:—Admiral Dent, on 
behalf of the subscribers, I have to present to you the watch and 
chain I hold in my hand as aslight token of the regard and esteem 
in which they hold you after the many years you have been con- 
nected with the London and North-Western Railway Company. 
I am quite sure there is not one here who does not feel sincerely 
sorry at the cause which has led to your quitting the company's 
service ; but as years roll on and you look now and then at this 
watch, I hope and believe, that whilst listening to its soft and 
beautiful repeating sounds you will think of us sometimes with the 
same kindly feelings we entertain towards you at this moment. I 
have great pleasure in presenting you, in the name of the sub- 
scribers, with the watch and chain. Admiral Dent, speaking 
under evident emotion, replied as follows:—I need not tell you 
how deeply touched I am by this token of your friendship and 
goodwill towards me after our long service together. I had hoped 
that after a period of rest and treatment I might still have con- 
tinued to live and work with and amongst you for many years to 
come. God has willed otherwise, and this watch will now become 
a memento to me; and although I may not be able to see its face 
clearly with my own natural eyes, the recollection of the faces of 
old friends with whom I have been so long and _ intimately 
associated will come back to me all the more vividly, and my 
children and children’s children recalling the event of to-day, and 
the circumstances which have given rise to it, may at some future 
time perhaps be led to think that their father could not, after all, 
have hon a useless fellow in his day. The expressions of goodwill 
which have been so freely used towards me I receive with the 
deepest gratitude; and it only remains for me to thank you, with 
all my heart, for thinking of me now that I am separated from 
you Officially, although I hope not in friendship. 
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THERMAL STORAGE SYSTEM—PROPOSED ARRANGEMENT 
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THERMAL STORAGE. 





In our last impression we described in general outline 
the system of thermal storage which has been devised by 
Mr. Druitt Halpin for storing the thermal effect of a 
small number of boilers working continuously at full load 
to do the work of a larger number of boilers straining 
periodically, as is the case in electric generating stations. 
We now give illustrations of one proposed arrangement 
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heats to the temperature corresponding to the maximum 
pressure of the steam to be generated in the storage tanks, 
special arrangements being adopted for producing the 
necessary circulation of the water. 

In most generating stations the maximum demand on 


the boilers or the maximum load on the engines varies | 


from about three to four times the mean load, and thus 
for every 100-horse power of mean load 400-horse power 
must be provided to meet the maximum load, although 
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THERMAL STORAGE—BOILERS AND STORAGE TANKS—Fig. 2 


of a central station, with boilers and storage reservoirs or | the latter continues for only an hour or less. Thus 


tanks. ‘The illustrations also show the proposed con- 
struction and connection of boilers and tanks suitable for 
such a station. The arrangement of station shown in 
lig. 1 is assumed to be for 2500 indicated horse-power, 
with elephant or tubulous boilers. The boiler shown in 
Fig. 2 is of a simple form, suitable for carrying out the 


system when the boiler is worked full of water, which it | receivers which would be required would be simply 


boilers must work uneconomically for a large part of the 
twenty-four hours, and lighting up, letting down, and 
banking fires cause large losses in fuel. Under Mr. 
Halpin’s system boilers will be provided for only about 
one-fourth of the maximum load, and these will work 
continuously at the most economical rate. The storage 


cylinders, generally of about 8ft. in diameter, and of 
about 30ft. in height. If 30ft. be assumed, for example, 
as is done by Mr. Halpin, each receiver will contain 1350 
cubic feet of water, allowing space to give evaporation 
surface. This will be equal to 85,000 lb. of water. 

Now, Mr. Halpin proposes to generate steam in the 
constantly-working boilers at a pressure of 2501b. per 
square inch or 265 lb. absolute, and this would be also the 
pressure in the receivers. He proposes to work the 
steam engines at a pressure of 115 lb., or 180 1b. absolute. 
The temperature corresponding to these fpressures are 
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Load Diagrams-—Berlin Stations 


406 deg. and 347 deg. respectively. The receivers would 
be so connected to the engine supply pipes, that when 
called upon to give up their stored heat in the form of 
steam, evaporation could proceed in them until the tem- 
perature had fallen from 406 deg. to 347 deg. This isa 
| range of 59 deg., but as the heat required to raise 1 lb. of 
| water from 347 deg. to 406deg. is 61:37 units, we may 

assume that each 1]b. of water in a receiver will, in 
| falling to 347 deg., give off at least 60 units of heat. The 
| heat required to evaporate 1 lb. of water at 347 deg. being 


(8688 units, it will take “2° — 14-48 1b. of the water 
at 406 deg. to produce 1]b. of steam at 1301b. pressure 
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and 347 deg. in temperature. Each receiver containing 
5 

85,000 Ib. of water, will then give off 5°00 — 5862 Ib. of 

steain at a pressure of 1301b. per square inch. 

Taking 201b. per electrical horse-power as the con- 
sumption of steam per hour by condensing engines, and 
27 lb. by non-condensing engines, one such receiver would 
give for non-condensing engines 217 electrical horse- 
power, or 162 killowatt hours, and for condensing engines 
293 electrical horse-power, or 220 killowatt hours. Now 
the quantity of steam to be provided by these receivers 





is that required to meet the exceptional demand which 
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occurs during about 7°5 hours out of the 24 hours. This 
in the Berlin stations, of which we give a load diagram, 
are taken as an example, represents an average excess 
over the mean load of 3080 killowatts, ar 23,100 kilowatt 
hours. The number of receivers required will then be 
with steam engines consuming as much as 20 |b and 27 lb. 
per electrical horse-power hour, respectively for non- 
condensing engines 140 receivers, and for condensing 
engines 104 receivers. It must, however, be taken into 
consideration that in future generating stations, the 
engines will be so proportioned as to sizes that the best 
experience hitherto known will, without doubt, be repeated 
and even improved upon, and hence it may be assumed 
that the consumption of steam by, for instance, large 
direct coupled engines and multipolar dynamos will 
fall as low as 16°51b. to 171b. for condensing engines, 
and for non-condensing engines using the pressure 
herein assumed, namely 1301]b. absoulte, about 24lb. 
per electrical horse - power. This would be 22:8 lb. 
for condensing, and 382°2lb. for non - condensing 
engines per kilowatt hour, and each receiver would then 
give 257 or 182 kilowatt hours respectively, and it would 
then be necessary to have 23°100 + 257 and 23°100 + 
182, or for condensing engines, 90 receivers; and for non- 
condensing engines, 126 receivers. 

Now a Babcock and Wilcox boiler, such as those men- 
tioned by Mr. Halpin with 2487 square feet of heating 
surface, would give 2487 x 3 = 7311 lb. of steam at 265 |b. 
pressure per hour. It would therefore give: For non- 
condensing engine, 270°8 electrical horse-power hours or 
201:2 kilowatt hours ; for condensing ‘engine, 365: 5 elec- 
trical horse-power hours or 272 kilowatt hours. Of such 
boilers, then, it will be necessaryjto have: For condensing 
engines 2030 + 272 = 75 boilers; for non-condensing 
engines, 2080 + 201°2 = 10 boilers. Making ample 
allowance for radiation and other losses and for stand-by 
boiler, it may be taken that for a central station of the size 
named nine boilers would be required for condensing 
engines and twelve boilers for non-condensing engines. 

Even with the higher steam pressure assumed, there 
would, under the thermal storage system, thus be a saving 
of from two-thirds to three-fourths of all the boilers as 
now used. Against this has to be set the cost of the 
receivers. Of these there would be allowance for slow 
evaporation at the lower temperature, say, twelve to each 
boiler, whether for non-condensing or condensing engines. 
The total first cost of the plant would then be about the 
same in both cases. That is to say, the gain due to the 
continuous economical use of a small number of boilers. 
The saving in coal and labour will, according to Mr. 
Halpin’s estimates, amount, probably, in most cases, with 
the existing non-condensing plant and arrangements 
of engines and boilers, to about 45 per cent. To all this 
may be added the great working advantage of an ever- 
ready store of steam, the saving in wear and tear of 
boilers, which, under the existing system, are cooled 
down and hard-fired alternately, will be obtained by the 
thermal storage system without much additional capital. 

In making this estimate, Mr. Halpin bases his figures 
on those obtained at Berlin, and those given by Mr. 
Crompton, in the paper read before the Institution of 
Civil Engineers the year before last. These figures show 
that the consumption of fuel in a station where the 
engines would give an electrical horse-power for 25 |b. 
of steam, or a kilowatt hour for 33°5 lb., corresponded to 
a consumption of steam of 45 lb. of steam per kilowatt 
hour over the twenty-four hours. 

This loss is largely due to the very unsatisfactory con- 
ditions under which the boilers are worked; and while 
unable to agree that the engine units can be so arranged 
as to keep engines always at work at full load, and so 
reduce the engine consumption to the 88°5 1b. of steam, 
we may admit that a large part of the difference between 
33°5 lb. and 451b. could be saved by a continuous genera- 
tion of steam at best boiler load could be saved. Professor 
Unwin—in his lectures, to which we referred last week— 
assumes that at the lowest estimate half a pound of 
coal per horse-power hour could be saved by the system, 
and this would make on a station of the size of that 
shown in the diagram, a saving of over half a ton per 
hour. The diagram, Fig. 4 herewith, is the load curve re- 
ferred to in Prof. Unwin’s lecture, as already mentioned, 
and shows the great variation in the load, the mean load, and 
the whole of the thermal work to be done by the boilers, 
which must be stored in the tanks to meet the demand 
during the evening hours. 








PRIVATE BILLS IN PARLIAMENT. 


AmonG the remaining Scotch Bills, appears one concerning 
an improved water supply for the Burgh of Stirling by the 
local waterworks commissioners, who with that view propose 
to construct filtering beds, water tanks, settling ponds, dam, 
waste weir and various conduits or lines of pipes. A clause 
in the Bill provides for limiting the amount of compensation 
water which the commissioners are required by their Act of 
1881 to discharge into a neighbouring stream, so as to 
increase their own supply for the purposes of the Act, 

A lengthy and comprehensive application to Parliament is 
made by the Corporation of Aberdeen, which includes not 
merely the supply of water, but of gas also, and in addition, a 
scheme for the interception, treatment, and utilisation of 
sewage at Kincardine, O’Neil, Aboyne, Ballatar and Braemar, 
The Corporation petitions to be empowered to erect all 
necessary buildings and works for the storage of gas and 
residual products, to construct a settling reservoir at Inver- 
cannie, and a service reservoir at Kittybrewster. The former 
is to be circular in form, having an internal diameter of 670ft., 
and situated in close proximity to the existing reservoir in 
the same locality. It is intended to construct the latter 
reservoir of a rectangular form, and to constitute the 
scheduled areas and districts, special drainage districts under 
and for the purposes of the Public Health (Scotland) Act, 
1867, or any Act amending the same, and Local Government 
Act, 1889. Clauses are introduced to authorise the building 
of main and intercepting sewers, roads of access and other 
works. Among other provisions, powers are sought 


poration to acquire some 250 acres of land for purposes 
connected with the recreation and enjoyment of the citizens, 
to embank, reclaim, drain, and otherwise improve certain 
low-lying districts, and to take effectual measures against the 
pollution of the river Dee and its tributaries. Borrowing 
powers, sinking funds, and financial and other arrangements 
with the Aberdeen County Council and various local autho- 
rities all come within the grasp of those promoting the 
welfare of the Granite City. This Bill, which was unopposed, 
passed the Examiners for compliance with Standing Orders 
last week. A short Bill appears on the list, the object of 
which is to authorise the Water of Leith Purification and 
Sewerage Commissioners to make branch sewers, conduits, 
and all necessary subsidiary works and connections in the 
County of Midlothian. Additional borrowing powers, as is 
generally the case, constitute one of the provisions. 

In the Scotch private Bills there are several connected with 
tram locomotion, which may be briefly brought under notice. 
Among the first may be classed the Edinburgh Street Tram- 
ways Company, who apply for permission to construct 
tramways in the Burgh of Leith. Ten separate lines are pro- 
jected, all upon the gauge of 4ft. 84in., to be worked by 
animal and mechanical—including cable—power, but not by 
steam locomotives. Upon certain portions of the route of 
some of the lines the minimum clearance space of 9ft. 6in. 
will be encroached upon—a condition frequently unavoidable. 
Under a very similar title the Corporation of Edinburgh 
petitions to acquire, compulsorily or by agreement, the 
tramways and undertakings of the company just alluded to, 
and to empower both parties to effect the same in accordance 
with such terms, and for such considerations as may be deter- 
mined upon. 

Another private Bill of acquisition of the same description 
bears the title of The Govan Burgh Tramways, which has 
passed Standing Orders. The preamble is a little out of the 
ordinary run. It seeks to empower the Commissioners of 
Police of the Burgh of Govan to purchase compulsorily or by 
agreement, and to authorise and require Archibald Binnie 
Allan, Civil Engineer, and the Vale of Clyde Tramways Com- 
pany respectively, to sell on such terms and conditions as may 
be agreed on, or prescribed by the Bill, a portion of the 
Glasgow and Ibrox Tramway, and of the other tramways of 
the Vale of Clyde. The latter company is to be wound up 
and dissolved. Electric, steam, cable, or other mechanical 
power, are mentioned as the possible motors, and apparatus, 
engines, and buildings are included in the application as 
necessary adjuncts. Since new tramways and their working 
constitute the chief part of the Bill entitled Glasgow Corpora- 
tion, we may, as we are on that subject, take it now. No 
less than twenty-eight separate lines are scheduled, both of 
single and double track, with the unusual gauge of 4ft. Tin. 
Animal, steam, locomotive, electric, cable, or other mechanlcal 
powers, may be used as the motive force. The Bill also 
includes clauses for empowering the Police Commissioners to 
borrow money, and to purchase land and erect offices and 
buildings thereon. 

Under the heading Perth Improvement, the Commissioners 
of Police of that burgh petition to be enabled to make three 
new thoroughfares and street improvements, to open up 
densely-populated and insanitary districts, and to demolish 
the existing buildings. A Bill of a very similar character is 
promoted by the Magistrates and Council of the City of 
Edinburgh, to which the notice of the preceding may be 
considered applicable. With a view of extending, enlarging, 
and altering the Marischal College buildings in connection 
with the Aberdeen University, the Town Council of that 
Royal City and Burgh have inserted a couple of clauses in its 
application to Parliament to authorise it to take down 
Greyfriars Church, to build a new one upon another site, and 
to remove and re-inter in some suitable place any human 
remains that may be found during the pulling down of the 
sacred edifice. Itis also proposed to transfer to the University 
of Aberdeen the lands and other property to be acquired 
under the present Bill, and to provide for the repayment by 
the University Court to the Town Council. The principal 
objects of the Bill entitled Greenock Corporation and Boards 
of Police, is to extend the Municipal and Police boundaries, 
to alter the constitution of the latter body, and to make 
mutual agreements with the country and other docal 
authorities. Transhipment of explosives, the sanitary super- 
vision of shipping, and provisions as to costs connected with 
capital punishment, are among the contents of this com- 
prehensive preamble. There are a couple of Scotch Pro- 
visional Orders relating one to the management of 
Findochty, and the other to that of Portnockie Harbour, the 
clauses of which are so exactly alike, that with the exception 
of proper names one might be read for the other. Electric 
lighting is not altogether forgotten in the North, as an 
application for a Provisional Order has been lodged, to 
enable the Commissioners of Police of the Burgh of Partick 
to produce, store, and supply electricity for public and private 
purposes within that burgh. It is alto sought to empower 
the Local Authority to manufacture and sell machines, 
lamps, and fittings, to erect all necessary buildings and 
electrical plant, and if desirable, to transfer to other 
authorities or parties its own powers, duties, and liabilities. 

Having terminated our notices of the private ‘Bills relating 
to enterprises north of the Tweed, we shall conclude our list 
by a brief allusion to a few of the Irish petitions not yet 
accounted for. In their ——. the Commissioners for 
improving the port and harbour of Waterford seek to either 
alter their present constitution, or to dissolve their body and 
create a new Board of Commissioners, which shall be the sole 
and exclusive port and harbour authority for Waterford. The 
new authority is to be empowered to purchase Waterford 
Bridge from the proprietors thereof, and all the ferry rights, 
and to raise money for the purpose, and to eventually dissolve 
and wind up the Bridge Commission, after making due pro- 
vision for the protection of the proprietors. Certain of the 
quays and wharves are to become the property of the new 
Commissioners, who are to be authorised to buy the market- 
house from the Corporation, to acquire the Corporation 
Graving Bank without compensation, and to make arrange- 
ments with the Grand Juries of Waterford and Kilkenny to 
abolish all tolls on bridges. 

A short application, lodged by the Harbour Commissioners 
of the capital of Ulster, deals with matters of a purely 
financial character, regarding the consolidation of mortgage 
bond, the issue of consolidated or other stock, and the amend- 
ments of former Acts relating to the port and harbour of 
Belfast. The City and District Water Commissioners of the 
same place, under the title of Belfast Water, apply for 
powers of a somewhat extensive description with respect to 
waterworks. The clauses of the Bill include the construc- 
tion of reservoirs, aqueducts, roads, and railways. There are 
two of the first-mentioned, a storage and a service reservoir, 





within the wide scope of this Bill, to enable the Cor- 


seven conduit aqueducts or line of pipes, a waste weir, and 





a couple of short lines of railway. It is also sought to con- 
stitute the Commissioners a Local Sanitary Authority with all 
the rights and privileges bestowed upon that body. 

The petition of the Rathmines and Rathgar Improvement 
Commissioners may be divided into two parts, the one chiefly 
concering waterworks, and the. other the general improve- 
ment of the district. It is proposed in the Bill to abandon 
works authorised by the Act of 1880, and to substitute other 
works in lieu thereof. The works required to be legalised 
and confirmed comprise the construction of two impounding 
and one service reservoir, four catch-water drains, several 
lines of pipes, tanks, and diversions in the neighbourhood of 
the river Dodder. Among the improvements projected for 
public recreation is the acquisition of about four acres 
of common land known as Harold’s Cross Green. Provisions 
are made to enable the Commissioners to contribute out of 
their funds towards the improvement of town bridges, to 
maintain rights of way, to erect a Town Hall, public offices, 
library, houses, and cottages for their servants, and also 
artisans’ dwellings. In a word, the Commissioners apply for 
nearly all the powers usually granted to a County Council, or 
other local authority, whose jurisdiction includes large in- 
habited suburban districts, Avery similar application to the 
one above is promoted by the Blackrock Township Commis- 
sioners, who, in addition, contemplate the construction of 
outfall and other sewers for the drainage of both Blackrock 
and Kingstown, and the amalgamation of the two townships 
into one joint Drainage Board. 

Last week the Broomhill and Amble Railway Bill, No. 57, was 
withdrawn, and there was no appearance in the Examiners’ 
Court for the Lynton Water Bill, No. 89. In spite of memorials 
alleging non-compliance with the Standing Orders, the 
Devonport Water, No. 49, the Edgware-road and Victoria 
Railway, No. 42, the Plymouth Corporation Water, No. 88, 


and the London Owners’ Improvement Rate or Charge, - 


No. 109, passed the preliminary ordeal. 

At their last meeting on Tuesday, the 24th inst., the 
London County Council decided to petition against the 
future progress of the Middlesex County Council Bill, No. 83, 
which has passed the Standing Orders. The former authority 
considers that the passing of the measures contained in the 
said Bill would convert the County of Middlesex into a 
territory closed against the London County Council, for the 
purpose of purchasing lands under any of the Council’s 
existing powers conferred by public statutes. The London 
County Council also resolved that a communication should bé 
made to the Local Government Board, calling attention to 
the West Ham Corporation Bill, No. 132, which has likewise 
been passed by the Examiners for Standing Orders, and 
expressing an opinion that, pending the introductionof a Bill 
for the constitution of District Councils, it would be pre- 
mature to grant the powers asked for under the Bill. 

On Wednesday the London Improvements Bill, No. 138, 
was declared by the Examiner on Standing Orders not to 
have complied with Standing Orders, and in accordance with 
the same decision a tramway promoted by the South-Eastern 
Railway will not be proceeded with. The Oldham Corporation 
Bill, No. 165, to authorise that body to subscribe towards the 
funds of the Manchester Ship Canal and the Stalybridge and 
Dukinfield Sewerage, No. 171, shared the same fate. Thurs- 
day, the 2nd prox., has been fixed by the Examiner for the 
further consideration of the Barry Railway Bill, No. 124, the 
North-West Central Railway, No. 101, the Staines, Chertsey, 
and District Sewage Board, No. 148, the Blackpool, St, Anne’s, 
and Lytham Tramways, the Liverpool Corporation, No. 97, 
and the Lock Maree and Aultbea Railways, No. 75. No 
appearance was entered in the case of the Dover Undercliff 
Reclamation Bill, No. 154. 








THE ROYAL INSTITUTION. 
THE LIQUEFACTION OF AIR. 

Last Friday night Professor James Dewar lectured at the 
Royal Institution on ‘‘ The Liquefaction of Air,” Sir Frederick 
Bramwell in the chair. There was an overflowing auditory, 
all standing room even being occupied, and among those 
present were Sir George Stokes, Sir Henry Roscoe, Sir 
Frederick Abel, Mr. and Mrs. William Crookes, Dr. and Mrs. 
W. Huggins, Dr. and Mrs. J. Reynolds, Professor Rucker, 
Professor Meldola, Dr. J. H. Gladstone, Professor Hughes, 
Captain Abney, Dr. Edmunds, Mr. Francis Galton, and Mr. 
and Mrs. Roberts-Austen. 

Professor Dewar stated that during the seven months 
since his last lecture—recorded in these pages—he had, until 
within the last two months, seen no new liquid oxygen, and 
wished to have deferred the lecture until the end of the 
present session, but other influences prevailed. When he 
began to attack the optical and electrical properties of liquid 
oxygen and air, difficulties cropped up. The liquids were in 
rapid ebullition, and contained impurities rendering them 
opalescent ; the deposition of moisture on the outsides of the 
containing vessels rendered the electrical and optical 
measurements unsatisfactory, and expense became a serious 
obstacle. His friend Mr. George Mackay and others then 
placed themselves in communication with a great City 
company, with the result that the Goldsmiths’ Company 
had generously contributed a thousand pounds to continue 
the work. 

He said that liquid ethylene was one of the chief agents 
employed in producing such low temperatures; it was the 
chief illuminating portion of coal gas; he exhibited some of 
it in a tube, covered with ice condensed from the aqueous 
vapour of the theatre, connected the tube with a burner, and 
lit the escaping vapour emitted by the liquid boiling at the 
temperature of the air; the more he warmed it, say with the 
heat of the hand, the more it boiled and the longer grew the 
flame. Thus heat was being removed by the ebullition, but 
the liquid itself did not grow hotter than its boiling point 
temperature. This afforded an experimental means of measure- 
ment, and by means of the arrangement shown in Fig. 1, he 
proved that at the temperature of the air 350c.c.’s of gas 
were distilled in half a minute. On the one side of the cut is 
represented a vessel of water, in which is held by a retort 
stand the liquid ethylene in a bulb surrounded by another 
bulb, and between the two bulbs was a high vacuum; the 
bubbles of gas given off were received in a graduated inverted 
tubular vessel, for the measurement of the result. On sur- 
rounding the same bulb with solid carbonic acid to reduce the 
temperature to but 20 deg. C. above the boiling point of 
ethylene, but 50c.c. of gas were given off in the same time, 
by distillation. 

To show the intense coldness of liquid ethylene, he poured 
some of it upon water; the two came into contact with a 
slight explosion, and ice was formed on the surface of the 
water. He said that the way to keep ethylene liquid for some 
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little time was to surround it with a vessel containing boiling 
carbonic acid. ' 


Fig. 1 
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In his earlier work, in order to be able to handle these 
cold liquids, and to keep them longer, he had surrounded 
the glass containing vessel with two or more others, con- 
taining common air, as in the first vessel in Fig. 2, but he 
had afterwards discovered that much better results were 


= 


Fig. 2 























obtained by means of an exceedingly perfect vacuum 
between the two surfaces of glass, as indicated by the 
following table :— 


Rate of ¢ va poration. 
Liquid oxygen, vacuum 170 c.c. 
$40 c.c. 
5b ee, 
by) wh ok be: oe ce ot ES. 
The liquids could be kept five times longer by surrounding 
them with a vacuous space. Mr. E. Gimingham had, at 
great inconvenience and with much skill, done the glass- 
blowing for him. He was the brother of the Mr. Gimingham 
who had done so much in this way to help Mr. Crookes. 
Professor Dewar then put some liquid oxygen into an unpro- 
tected glass vessel, which quickly became covered with ice, 
but in a vessel protected with a vacuum it boiled slowly and 
steadily, and he said that liquid oxygen would take about 
one and a-half hours to boil out of a small glass bulb pro- 
tected by a high vacuum. 

The lecturer then produced a temperature of —200deg.C. 
by causing a vacuum to act upon a large tube containing 
liquid oxygen. A small empty test-tube inserted in the large 
tube was so cold that the air of the theatre at ordinary 
pressure liquefied in it, and was seen trickling down its sides, 
and collecting into a mass of liquid at its bottom. This was 
made visible to all present by projection upon a screen by 
means of the electric lantern. He then showed that the 
temperature was so low that liquid oxygen would not cause a 
smouldering slip of wood to burst into flame. He alsoshowed 
that liquid oxygen, when first formed, was opalescent ; this 
he stated to be due to minute crystals of impurities, which in 
two or three minutes amalgamated into large crystals, so that 
the liquid then became transparent with numerous specks 
moving in it when exhibited by optical projection. 

In speaking of the magnetic properties of liquid oxygen at 
a temperature of — 200 deg. C,, he soaked with it a small mass 
of cotton wool suspended at the end of a thread, and held it 
between the poles of the electro-magnet. The result was that 
it was attracted to oue of the poles, which then sucked the 
liquid out of the wool, and it was in large part left boiling 
upon the pole. 

The speaker next showed that liquid oxygen floats on 
water quite quietly—unlike ethylene—and makes thereupon 
little cups of ice for itself, it being in the spheroidal state, so 
as not to come into contact with the water. If liquid 

oxygen be poured upon water, as in 
WW, Fig. 3, and if before ice has 
begun to form the poles A B of an 
electro-magnet be made to act upon 
it, the oxygen is drawn down, as at 
K. This was shown by optical pro- 
jection, and the experiment had to 


; be quickly performed, as ice ap- 
pears without much delay. 


» air - 
ethylene, vacuum.. 
” so air 





The oxygen and nitrogen of common air liquefy simul- 
taneously, but they do not distil simultaneously ; the 
nitrogen is a long time boiling off, and grows gradually richer 
in oxygen, but the bulk of the oxygen is left until last, 
especially as it is kept cool by the evaporating nitrogen. 
Unlike liquid oxygen, liquid common air boils furiously when 
acted upon by the normal temperature of the atmosphere. 


Professor Dewar next drew attention to the pale blue 
colour of liquid oxygen, 


which became more S 
marked when he placed 
the tube containing it 
against a background * 
of dead-white solid car- ' 
bonic acid. He also 
showed its absorption ; 
bands by the aid of 
a spectrum projected 
upon the screen, and 
he drew attention to 5 
some difficult experi- FIc.4 

ments performed last year by Professor Liveing and 
himself, before the formation of ice on the outside of the 
containing vessels was to some extent prevented. For this 
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box with glass sides B C D, and the air in the box well dried, 
in order to prevent the deposition of hoar-frost on the tube. 
The liquid oxygen was poured into the tube at the pressure 
of the atmosphere, and at first boiled violently, until the 
tube was reduced to the temperature of boiling oxygen 
— 181 deg., after which the liquid boiled slowly and quietly. 
Through the length of the tube—that is, a thickness of 
about 3in. of liquid oxygen—they viewed the hot pole of an 
electric arc with a spectroscope, having two calcite prisms of 
30 deg, and one of 60 deg. As reference rays they used the 
red potassium-lines, of which the positions with reference to 
A and B were well determined by Kirchhoff, and confirmed by 
their own observations. Liquid oxygen gives a few strong 
absorption bands, especially in the orange and yellow, and 
the experimenters agreed with Olszewski, that the blue colour 
of oxygen appears not to be due to ozone, which imparts an 
indigo-blue colour to liquid oxygen. The speaker then drew 
attention to the following table :— 


Refractive Indices of Liquid Gases. 





Index. Ref. Constant. Ref. Molecular. 
Oxygen.. 1°2236 SOP .. a0 os ‘ODee 
Ethylene 13632 0°626 17°528 
Nitrous Oxide 13305 0°263 . «5 Sa 
Nitrogen _— _ oo @ S6 


Law of Gladstone D A_ Constant. 


Professor Dewar next dealt with the conductivity of 
metals, alloys, and carbon at ex- 
cessively low temperatures. The 
experiments had been performed 
by Professor J. A. Fleming and 
himself by means of a resistance 
coil made as in Fig. 5, consisting 
of a piece of notched mica coiled 
with the fine wire to be tested, 
and of stout insulated copper-rod 
connections. The results point to 
the conclusion that absolutely 
pure metals seem to have no re- 
sistance near the zero of tempera- 
ture as indicated by the following 
curves—Fig. 6—obtained by expe- 
riment. With alloys there is little 
change in resistance, as indicated 
in the curves (Fgi. 7). The con- 
ductivity of carbon decreases with 
low temperatures, and increases 
with high ones, as indicated by 
the diagram (Fig. 8). At the 
temperature of the electric arc, 
carbon appears to have no resist- 





Professor Dewar then drew attention to the properties of 
liquid common air, which is opalescent at first, but clears 
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Fig. 6—Electrical Resistance of Metals at Low Temperatures. 


itself more quickly than oxygen, because of the carbonic acid 
freezing out; in fact, it seems to be a peculiarity of these 
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Fig. 7—Electrical Resistance of Alloys at Low Temperatures. 





purpose, as stated in the Philosophieal Magazine, they used 


intensely cold liquids that impurities have a tendency to 
freeze 


out. Under the magnet, when the oxygen of air is 


a glass tube of the form shown at A in Fig. 4, about Zin. 
diameter, and 3in. in length. This tube had the ends 
blown as flat and clean as possible, and it was enclosed in a 


attracted, it drags up the inert nitrogen with it, and does not 
“suck out” the oxygen, as in the case of the experiment 
with cotton-wool already described. He passed some of the 
liquid air through filtering paper, to get rid of the opalescence 
more quickly. He likewise, by means of a thermal junction 
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Fig. 8—The Electrical Resistance of Carbon at Low Temperatures. 


and reflecting galvanometer, proved that liquid air has a fixed 


boiling point. By the evaporation of air he reached a 
temperature of about - 200 deg. C. 

Professor Dewar then returned to the subject of the glass 
vessels shown in Fig. 1, and said that anything but a very 
high vacuum between the two glass sheaths was useless. To 
obtain exceedingly high vacua he had gone back to the old 
method of Torricelli, of inverting mer- 
cury in a tube so as to leave in its 
upper part nothing but the pressure 
of mercury vapour. His plan was to 
w take a large bulb K—Fig. 9—and a 
small one W, filled with mercury, 
which also filled the tube H and its 
U-shaped continuation below. He 
then applied heat to K, and when the 
mercury was well below A, he sealed 
the tube at A. Next he rubbed liquid oxygen, by means of a 
plug of cotton wool, over the outside of the bulb W, at the 
same time slightly heating the bulb K, the result of which 
was that the trace of residual mercury vapour was practically 
all condensed as a mirror on part of the inner surface of the 
bulb W, after which the larger bulb was sealed off at B. By 
this method he thought that a vacuum was obtained higher 
than any of which man had ever yet dreamed, and he based 
this opinion upon the following calculation :— 

Pressure of Mercury Vapour. 

3665°7388 


B 
ae K 


FIG 9. 


Log. P = 15°1151 - 2°2931 log. T - 


Pressure at 0 deg. C. = 0,000,126 m., or 4 millionths of atmosphere. 
Pressure at - 80 deg. C. = 0,000,000,003, or 00,000 
A vacuum like this could not be obtained by means of any 
mercury pump. He exhibited a vacuum bulb of this class, 
which did not conduct the electric discharge in the usual 
manner, but the surface of the glass became fluorescent under 
the action of electricity. 

He expressed the opinion that those ‘night shining 
clouds,” at a height of fifty or sixty miles, which of late 
years have been a subject of scientific observation and specu- 
lation, are probably clouds of particles of solid carbonic acid, 
the latter gas being a normal constituent of common air. 
Professor Dewar gave the following table of radiation at 
low temperatures :— 


Radiation at Low Temperatures. 


Temperature. Radiation. 
- 1l5 deg. C. .. BO cc. 
—-% 120 ,, 
+6 » cede Ese ek ina, Pe NS eee ee o 
+65 ,, * ° —) oe oo 


Lastly, the lecturer expressed his appreciation of the 
arduous labours of his two assistants, Mr. Lennox and Mr. 
Heath, in preparing for the experiments of the evening. 

As to the general principles on which Professor Dewar 
produces liquid oxygen and liquid common air in bulk, in 
the laboratory he has not alone the means of obtaining great 
compression, but has an exhausting pump, which will even 
keep up a pretty good vacuum in a large and slightly leaky 
vessel. He manufactures ethylene by heating a mixture of 
sulphuric acid and alcohol, and gets it into the 
liquid state by compressing it, and by cooling it by 
the evaporation of nitrous oxide. The lecture theatre 
is, unfortunately for him, a long way from the labora- 
tory, and liquid ethylene and liquid nitrous oxide are 
conveyed to it in pipes. In the theatre are a number 
of concentric cylindrical vessels, the outer one perhaps 
2ft. high and 2ft. in diameter, and coated outside with 
flannel; the whole is somewhat on the principle of the 
ammonia freezing apparatus. The nitrous oxide enters the 
outside vessel, in which it can be made to evaporate furiously, 
and the ethylene is violently evaporated immediately outside 
the central vessel, which thereby becomes so cold as to 
liquefy oxygen or common air. He promotes rapid 
evaporation of the liquids used for cooling, by means 
of a vacuum. These liquids move in closed circuits, 
so no vapour escapes into the theatre; the nitrous 
oxide and the ethylene thus are not lost, but are used 
over and over again. Nitrous oxide liquefies at — 90 
deg. C. (— 130 deg. F.) at a pressure of 1800 lb. to the square 
inch. Ethylene liquefies at — 100 deg. C. (—148 deg. F.) at 
a pressure of 750 lb. to the square inch. Liquid ethelyne, 
in evaporating, gives a temperature of — 145 deg. C., at 
which stage, with a pressure of 750 lb., oxygen liquefies. 
—— liquefies at about — 350 deg. F. with a pressure of 
525 Ib. 








LonDOoN GEOLOGICAL FIELD CLass.—The course of four winter 
lectures in connection with the above Society will this year be 
delivered by Professor H. G. Seeley, F.R.S., on Tuesday evenings, 
at the Memorial Hall, Farringdon-street, the subject being ‘‘ The 


Fossil Reptiles of the Thames Basin.” All 
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of the hon. sec., Mr. J. H. Hodd, 30 and 31, Hatton- 
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THE PROPOSED CHANNEL BRIDGE 
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THE PROPOSED CHANNEL BRIDGE. 


’. Berore proceeding to describe in detail the design and 
construction of a bridge over the Channel, which forms the 
subject of a very interesting and able communication in a 
recent number of Le Genie Civil, we may briefly advert to 
the origin and history of this great project, as sketched out 
in the pages of our contemporary. It is rather more than 
fifty years since the first idea of this stupendous under- 
taking was a by M. Thomé de Gamond, the 
engineer-in-chief of the Department of the Straits of Calais. 
It was further proved by the geological researches of MM. 
Combes and Elie de Beaumont that a sound and solid 
foundation could be obtained for a structure of this descrip- 
tion. Another French engineer, M. Vérard de Sainte-Anne, 
developed the idea until it assumed the practical form of an 
iron bridge, supported by 340 piers. This gentleman, in 
prosecution of his design, established in London a society, 
under the name of the International Railway Company, 
Limited. Unfortunately M. Vérard de Sainte-Anne died 
before his work was much advanced, but several of his 
former colleagues, who had not given up the great enterprise, 
registered a society in London on the 12th December, 1884, 
called the Channel Bridge and Railway Company, Limited. 
The object of this newly-formed company was to elaborate 
and carry, if possible, to a successful termination the rail- 
way scheme uniting France and England, and to obtain the 
necessary concessions for the erection of the bridge. 

Under these auspices, the company set vigorously to work. 
In 1887 the president, Admiral Cloué, made arrangements 
with MM. Schneider and Hersent, in virtue of which, those 
gentlemen agreed to undertake a thorough and complete 
investigation of the Channel Bridge project. They placed 
themselves in communication with Sir John Fowler and Sir 
Benjamin Baker, and the result of this judicious combination 
was the preparation of a complete set of plans and caloula- 
tions relating to the cotstrestion of a bridge stretching from 





Cape Gris-Nez to the opposite’shore at Folkestone, constitut- 
ing an iron roadway nearly twenty-four miles in length, 
carried by 120 piers. This undertaking, the cost of which 
was estimated at £38,400,000, received the favourable con- 
sideration of the Society of Civil Englneers in Paris, as well as 
of the English Iron and Steel Institute. The possibility of the 
erection of a structure of this magnitude having been satis- 
factorily demonstrated, the company next gave its attention to 
a careful inquiry into the nature of the bed of the Channel, in 
order to determine the most favourable route for the alignment 
of the proposed international work. Accordingly, in the year 
1890, during the months of July and August, a reconnaissance 
was made of the Straits of Dover by M. Renaud, the hydro- 
graphic engineer, whom the Minister of Marine had very 
obligingly placed at the service of the Society, and with 
whom were joined M. Georges Hersent and M. Duchanoy, 
engineers of mines. Subsequent soundings were made in 
French waters, on board the Ajax, and in the English by a 
party on board the steamer Jubilee, which was placed at 
their disposal by the courtesy of Sir Edward Watkin, M.P. 
These experiments confirmed the opinions already formed 
regarding the solidity and stability of the foundations of the 
intended design. 

But at this juncture, M. Renaud discovered that by starting 
a little more to the north, and by keeping a straight line 
from Cape Blanc-Nez to the South Foreland, a better route 
could be obtained for the bridge than the one at first laid out. 
The advantages of this alternative trace consisted in enabling 
the foundations of the piers to be bedded on the chalk, in 
limiting the greatest depths to a maximum of 167ft., and in 
reducing the total length by rather more than three miles. 
This new alignment was adopted by the company, the 
project revised and modified, the number of piers altered to 
seventy-three, and the spans arranged alternately in distances 
of 1812ft. and 1640ft., as shown in Fig. 1. Our yer age 
devotes considerable space to the influence which the 





execution of the proposed undertaking might have with 
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| respect to other countries generally, to its importance espe- 
cially for the two nations it would more intimately unite, and 
to the respective merits of itself and its rival the tunnel. 
Into these considerations we shall not at present enter, but 
—_— ourselves to the description and details of the bridge 
itself. 

To the question whether the actual building of a bridge 
over the Channel is feasible, it is stated that so far as{the 
| foundations are concerned, the success, upon a very extensive 
seale, of the employment of compressed air in deep water has 
put the matter beyond doubt. The use of steel is also quoted 
as a sufficient answer to any objection raised with a similar 
object against the construction of the superstructure. In 
addition to the Forth Bridge, which has foundations 88ft. in 
depth, the example afforded by the Brooklyn Bridge is 
adduced. Here the foundations are 65ft. under water, and 
upon them are raised piers of masonry 275ft. in height, over 
which pass the chains, supporting spans of 1640ft. between 
bearings. Again, the Americans contemplate throwing a 
bridge over the Hudson to join by a railway New York and 
New Jersey, which is to consist of a single span of 2860ft., 
placed at a height of 459ft. over high-water mark. Those 
who may be inclined to assert that a bridge of the dimensions 
of the proposed Channel structure would never withstand 
the pressure of the wind, are replied to, by being re- 
ferred to the Forth Bridge, as well as to numerous suspen- 
sion bridges of sixty years of age and upwards which 
for that period have been exposed to the terrific assaults of 
the mistral, which are equally violent as the storms in mid 
channel. Besides, people are no longer scared now by the 
“force of the wind,” as they were at the time of the building 
of the Britannia bridge over the Straits of Menai, which 
many competent authorities confidently predicted would be 
swept away by the first heavy gale. A far more important 
objection against the Channel scheme lies in the question— 
Will not the bridge seriously interfere with the navigation ? 
The platform of the structure will be carried at a height of 
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200ft. above the level of low water, upon alternate spans of 
the length already mentioned, while the piers, which will be 
lined in the most favourable position to suit tidal currents 
and the sweep of the waves, will be 147ft. long by 65ft. wide. 
Thus, the proportion between the closed and open waterway 
will be one-twentieth, measured along the axis of the bridge. 
It is proposed by the author of the communication to guard 
against all danger to navigation by the adoption of a most 
comprehensive and elaborate system of illumination signals 
and foghorns, the details of which we have not space 
enough at our disposal to discuss. It is stated that there 
will be no difficulty in ships clearing the piers in calm, fine 
weather, a condition of things that is frequently not found to 
prevail in those stormy Straits. 

In Figs. 1 and 2 are represented a skeleton elevation and 
plan of a couple of complete alternate spans of the projected 
Channel Bridge, as finally adopted, and having a total 
reduced length of 20°8 English miles. The shorter span of 
1312ft. consists of two cantilevers, each equal to 656ft., and 
meeting at the centre of the span, and the longer of a total 
span of 1640ft., comprising two cantilevers each equal to 
615ft., and a central girder of 410ft. in length. One pier 
will be a land pier, and the rest, seventy-two in number, 
will be in the sea. Of these piers the deepest will be founded 
at 167ft. beneath low water, but the average depth will not 
exceed 118ft. below the same datum. The masonry will be 
carried to a height of 46ft. above the highest tides, and will 
be surmounted by steel columns, upon which will rest the 
main girders of the bridge, the soffit of which will be at an 
elevation of 177ft. above the level of high water. A cross 
section of the bridge over one of the piers is shown in Fig. 3, 
from which it appears that the superstructure consists of a 
pair of main girders, which are of steel, and inclined towards 
each other, so as to meet at their upper booms, thus forming 
in outline a triangular figure, resting at its base upon the 
steel columns which spring from the piers of solid masonry, 
as shown in plan in Fig. 2. The cluster of columns at the 
base measures 38ft. 4in. in diameter, and for the remainder 
of their height 26ft. 9in. It will be seen from an inspection 
of Fig. 1 that the main girders themselves are each con- 
structed of an upper and lower boom, connected or braced 
together by a single or Warren system of triangulation with 
very large openings. The alternate lower halves of these are 
stiffened by the introduction of subsidiary bracing, thus form- 
ing a series of alternate pairs of diamonds tied together at 
the centre of the diagonals by a horizontal longitu- 
dinal stretcher. At the intersection of the long and short 
diagonals with the lower boom are placed the cross 
girders, and above them jis the rail level shown by the 
double line in Fig. 1. A slight rise or camber is given 
to the lower boom of the girders at the centre of the spans, 
which otherwise would be horizontal, while the upper has a 
polygonal contour. Throughout the whole of the shorter or 
double cantilever spans the breadth of the platform of the 
bridge is constant, or, in other words, the distance between 
the centres of the two main girders is the same and equal to 
82ft. But in the larger spans the breadth of the superstruc- 
ture at the piers becomes gradually reduced towards the 
junction of the cantilevers and the central independent 
girder, until it reaches a minimum of 33ft. In Fig. 3 the 
distance from the centres of the upper and lower booms of 
the principal girders is 196ft. 10in. The cross bracing 
between the two inclined main girders and the comparative 
size of the ordinary locomotives in the same figure afford a 
very good idea of the actual proportions and magnitude of 
the proposed undertaking. This great height of the girders 
over the piers diminishes progressively towards the centre of 
the shorter spans, where it does not exceed 131ft. In the 
longer spans of 1640ft. the depth at the centre of the inde- 
pendent girder is nearly 66ft., and the constant breadth between 
the two main girders 32ft. 9in. 

A cross section of the superstructure of the bridge at this 
point is shown in Fig. 4. The minimum depth of the eleva- 
tion of the large girders occurs at the junction of the inde- 
pendent girder and the cantilever portions of the large alter- 
nate spans, which become reduced to only 36ft., as repre- 
sented in Fig. 6. A section to an enlarged scale of the upper 
and lower booms, which are identical, of the central girder 
in the longer spans at its greatest depth is shown in Fig. 5, 
and similar sections are shown of the upper boom in Fig. 7, 
and of the lower in Fig. 8, of the same girder, at its ends 
where it joins the cantilever. These latter are not identical, 
the upper measuring 4ft. llin. by 3ft. 3in. and the lower 
3ft. 3in. square. All the sections are composed of plates and 
angle irons, and remind one of the old cellular booms adopted 
in the now obsolete tubular bridges and box girders. 

The track will be double and laid upon longitudinal lattice 
girders, and supported at intervals by cross beams, as shown 
in the three cross sections of the superstructure of the bridge. 
The rails themselves will be laid in steel troughs ina manner 
very similar to that obtaining at the Forth Bridge, while the 
expansion of the girders will be limited to the extent of half a 
span. Steel is the material proposed for the construction of 
the bridge, and the total weight required has been estimated 
at 755,000 tons. 

Along the whole of the surveyed route of the Channel Bridge, 
the bed of the Straits is composed of a description of cretaceous 
rock, remarkably uniform and homogeneous, which has been 
swept so closely and vigorously by the currents as to be entirely 
denuded of all alluvium. Each pier of the bridge will consist 
of two distinct parts, the upper and the lower. Of these two, 
the former, which will be above the level of low water} will 
take the form of an oblong vertical tower, 65ft. broad in the 
direction of the axis of the bridge, and 147ft. in length between 
the extremities of the semi-circular cutwaters or starlings. 
There would be no especial difficulty to be overcome in the 
building of this portion of the structure. It is with the lower 
or foundation part of the piers, which extends from low- 
water mark to the bed of the sea, that the trouble begins. 
There are three methods of accomplishing the task—one by 
floating metallic caissons, a second by means of sunken 
béton, and the third by the deposit of blocks of artificial stone 
by the aid of movable metallic trestles or scaffold frames. 
It is the last of these we shall now proceed to describe. 
Fig. 9 represents one of these adjustable trestles, placed in 
position over the site to be occupied by one of the bridge 
piers. A steel girder cradle rests directly on the bed of 
the sea, ready to receive the artificial blocks, while the 
floor is 210ft. by 173ft., and is supported by four columns or 
pillars, which can be caused either to slide or to remain 
fixed within four other hollow pillars, which act as sockets 
or sheaths for them. In shape these pillars are not circular, 
but the section is composed of a central square, 13ft. being 
the length of each side, and terminated by two hemispherical 
ends. Steel plates, varying in thickness from #in. to 2in., 
are built up to form the pillars, and each trestle will weigh 
some 4000 tons, a weight sufficient to insure its stability. 





Upon the steel cradle—see Fig. 9—are lowered the 
blocks, which form an external ring 16ft. in thickness. Each 
block measures 23ft. in length, 16ft. in breadth, and 10ft. in 
height, and their lateral joints are bevelled, commencing 
from nothing on the outside of the ring, but opening out on 
the inside to a width of over.3ft. It is within these open 
spaces that the steel wire guide blocks, with the cables 
extending from the upper flooring of the trestle to the 
foundation, are fixed to the cross girders forming part 
of the cradle. The blocks, having been raised to their 
proper position and adjusted on the upper platform of the 
trestle or scaffold frame, are attached to their respective 
guide cables, and lowered into the places provided for them. 
At their lower extremities the guide cables are fixed to the 
annular elliptical steel frame, constructed of two concentric 
main girders with radiating cross girders, represented in 
Fig. 9. The horizontality of this frame or cradle is secured 
and maintained by particular appliances, the description of 
which would occupy too much of our space. 

There are two methods proposed by which the trestles 
could be floated to their respective situations. One is to 
construct them so as to be self-floating, and the other to 
attach pontoons to them. It is not difficult to build a portion 
of the frame—shown in Figs. 10 and 11—in hollow compart- 
ments, filled with compressed air, and having a displacement 
sufficient to insure flotation, with a depth of water at the 
port where the trestle is constructed of from 17ft. to 26ft. 
As the trestle gradually drifted seawards into deep water, the 
compressed air in the floating compartments would be 
allowed to expand, so as to cause it to sink gradually, while 
at the same time the fastenings of the pillars would be 
loosened to allow them to float of themselves, or to sink 
slowly by the introduction of water until they were within 
some feet of the bottom. Fig. 10 shows the trestle or frame 
in position, and Fig. 11 when it is quitting the port. This 
system has the disadvantage of demanding a large 
amount of material to obtain the necessary volume for 
flotation, and also sensibly to increase the surface exposed 
to the action of the waves and currents. It also necessitates 
the providing of a special floating arrangement for each 
trestle, which is a more costly proceeding than that of trans- 
porting in succession all the trestles by an independent float- 
ing appliance which will now be described. 

According to this method the trestle will be constructed as 
shown in Figs. 12 and 13, with the component parts reduced 
to such dimensions as are simply necessary for its protection 
against wave violence. It will then be attached to a specially 
built lighter, some 90ft. in breadth, with twin-screws, and a 
displacement of 5000 tons, run in underneath the trestle, 
between the pillars and parallel to their larger dimensions, 
and upon it the platform of the frame will be fixed up. Owing 
to the great height of the rigid framework, this position can 
only be insured in water of a depth of 70ft., and it is therefore 
necessary to provide special floating arrangements for less 
depths, which are indicated in Figs. 12 and 13. They consist 
essentially of a pair of large floats placed parallel to one 
another, and joined by cross-girders, and of a displacement 
sufficient to carry their own weight and that of the trestle, 
with a depth of water of about 22ft. When it is required to 
put to sea with the trestle, these floats are introduced between 
the pillars, which are in the position represented in Fig. 13. 
Each of the floats carries two funnels, which being hollow 
add to the total displacement, and carry on their summit the 
lower surface of the flooring of the trestle. There is room 
between the floats for the lighter already mentioned, which 
can be fastened to them by rings of metal, while at the same 
time leaving them free to rise and fall in a vertical direction. 
It is when arranged in this manner that the trestle, which 
does not draw over 23ft. of water, will leave the harbour on a 
calm day, as shown in Fig. 13. When deep water is reached, 
the pillars will be loosened in their sockets and lowered down 
by the introduction of water. A gradual escape at the same 
time of the compressed air in the floats will also cause them 
to descend, and the trestle will sink with them, until it rests 
upon the lighter. The latter will be disconnected with the 
floats, and leaving the whole floating apparatus behind, will 
steam away with the trestle, which will be now placed at a con- 
venient height for attaining its permanent position, as shown 
in Fig. 12. A tug, provided with a reservoir of compressed 
air and other apparatus, will be charged with the task of 
rescuing the floats abandoned by the lighter, and submerged 
in deep water, and towing them safely into port ready for the 
next expedition. 

By either one or other of the methods described, we have 
brought the trestle over the site of a pier, and the next step 
is to adjust it in place by allowing the pillars to gently 
descend until they touch the bottom, and tightening up their 
connection with the platform above, until by this means the 
whole trestle rests upon the bed of the sea. In order to 
check the vertical oscillations produced by the grounding of 
the pillars, spring buffers will be introduced at one or other 
of the extremities of the pillars, or at their junction with the 
upper flooring. The exact horizontality of the frame will be 
insured by the employment of hydraulic jacks placed between 
the heads of the columns and the platform. Should the 
weight of the whole frame and its load not be sufficient to 
prevent the slipping of the feet of the columns, it will be a 
simple matter to increase the insistent weight by filling them 
with gravel or concrete. After the construction of the pier is 
sufficiently advanced to permit of the removal of the trestle, 
it can be readily disengaged by reversing the operations 
which sufficed to fix it in position, and which need not be 
detailed. These adjustable trestles, besides acting tem- 
porarily in the building of the piers, might be found very useful 
for the erection of the ironwork of the superstructure of the 
bridge. Figs. 14 and 15 show in elevation and cross-section 
the main girders supported by them. The total cost of this 
stupendous fabric is estimated at £32,740,000, and our con- 
temporary adds a financial statement of the probable trafficand 
receipts, which more than provide for a 5 per cent. dividend 
on the eapital expended. Such then is a brief summary of 
the manner in which it is contemplated to carry out this 
gigantic undertaking. The realisation of the project would 
constitute one of the most colossal engineering works of the 
age. As to the political and international questions involved, 
it is not necessary here to say anything. 








Society oF Arts.—Professor Fleming, F.R.S., will deliver on 
Monday evening, 30th inst., the first of a course of Cantor Lectures 
on the “‘ Practical Measurement of Alternating Electric Currents,” 
and the lectures will be continued on the following three Monday 
evenings. The lecturer will deal with the ‘Measurement of 
Alternating Current Strength” on January 30th ; with ‘‘ Alternat- 
ing Current Potential” on February 6th; with ‘Alternating 
Current Power” on February 13th; and with “Alternating 
Current Energy ” on February 20th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE first month of the year, which is always a quiet time for the 
iron trade, has now , and manufacturers may hope to see 
more activity shortly. It cannot be said that just yet the trade 
gives evidence of much My at poe but the export season is 
now approaching, and this should lead to the distribution of more 
orders on merchant account. Colonial and foreign buyers should 
soon have settled down to the conviction that no reduction in 
other classes of iron was foreshadowed by the late drop in marked 
bars, and should again place their orders without hesitancy. ‘There 
can be no doubt about the circumstance that iron prices, outside 
marked bars, are already so low that no further drop of much 
moment can be expected, and delay by export buyers in placing 
orders is, therefore, only futile. 

The passing away of the frost is certain also to improve business 
as removing obstacles to the home trade previously existing, and 
encouraging home buyers to launch out with more confidence than 
has recently been the case. Winter always interferes with 
business, and the spring should certainly bring about improve- 
ment. The general outlook of the trade may be fairly considered 
more hopeful than earlier in the year, and the extension of out- 
door labour in the bridge, and boiler, and gasometer yards, 
consequent upon the milder weather, will necessarily cause further 
orders to be distributed. At the present time constructive 4 
neering work is furnishing steady employment to some of the 
makers who are under contract for railway stations, bridges, and 
the like, and these consumers are among the best customers of 
the bar plate and angle makers alike in iron and steel. ey 

The slight improvement reported last week in the sheet iron 
trade is upheld. Makers report an increase of business compared 
with the very low average production of December, and prospects 
are brighter in consequence of the increased orders which the 
galvanisers are receiving on Colonial, Indian, and South American 
account. There are some makers among the galvanisers who 
suggest that Australia will never again be as good a market to 
this district as she has been, owing to the lessened area of 
new land which she is opening up. It is gratifying to be 
able to state, however, that other local makers, and who 
are probably better authorities, do not by any means entertain this 
view, but believe that even before this year is out the exports to 
Australia will have greatly recovered themselves. Prices for all 
classes of sheets, both black and galvanised, have been irregu’ar 
for some months, and continue so, present values being now lower 
than those accepted last month. Sheets, singles, in the black 
state for galvanising and working-up purposes are quoted £6 lds. 
to £6 17s. 6d. per ton, the latter figure being perhaps the general 
average ; doubles, £7 to £7 5s.; and trebles, £7 15s, Galvanised 
corrugated sheets are selling as low, in some cases, as £11 to 
£11 2s. 6d. for 24 gauge, and it is particularly noteworthy that 
even merchants now quote £11 as the market price. Other makers, 
however, there are who quote £11 5s, to £11 10s, Liverpool, and 
in special cases makers are getting £11 15s. Lattens are quotod 
£1 10s. per ton above these prices by pretty much all makers alike. 
Spelter is easier, and is quoted £18 lis. to £18 17s. 6d., delivered 
into this district. 

The bar iron trade is more active in the merchant and common 
iron qualities than in the best grades—a circumstance which is to 
be accounted for by the fact that very few buyers will give prices 
for best iron, and then only for special purposes, such as chain and 
cable making, special engineering uses, and the like. Indeed, it is 
scarcely necessary they should doso, for there were makers on Change 
to-day—Thursday—in Birmingham, who boasted that at £6 per 
ton they were turning out as good bars as marked-bar makers. 
Though this declaration is hardly to be taken literally, it is suffi- 
cient to indicate the improvement which of late has taken place 
in some of the unmarked iron produced in this district. At the 
same time it suggests—which is, no doubt, the fact—that branded 
iron is not now almost so good as formerly. The demand for 
marked bars has not been materially improved by the late 
reduction, and the bulk of these makers are only indifferently 
employed. Present prices of bars are quoted:—Common marked 
bars, £7 10s.; medium, £6 10s. to £6 7s. 6d.; ordinary bars, £6; 
and common sorts, £5 10s. to £5 12s. 6d. There was a good deal 
of complaining to-day of competition from South Wales in the 
common qualities of manufactured iron, particularly in bars, and 
Welsh puddled bars are also coming up into this district in 
increased quantities in consequence of a scarcity of local supplies. 

The hoop and stripiron trades are only quiet, and the strip trade 
is particularly so, the wrought iron tube makers themselves, who 
are the principal customers in this branch, being in a very slack 
condition at the present time, and at not more than half produc- 
tion. Gas tube strips are selling at £5 15s., and hoops for export 
£6 to £6 5s. at works, with 10s. to 15s. on for delivery at the ports. 
Hoops for home consumption, however, which are of superior 

uality to hoops for shipment, are quoted £6 10s. at works. 

rawn wire at date is quoted at £7 7s. 6d. 

The steel trade continues active, largely upon material for 
constructive engineering purposes, and one local works is credited 
with having orders in hand at the present time for 6000 tons of 

slates, large bars, channels, and other steel work of large sections. 

he Patent Shaft and Axletree Company, Wednesbury, have 
almost ready for starting the powerful new plate mill which they 
have lately eee laying down, and which, when started, will prove 
an important addition to the heavy or capabilities of 
Staffordshire. It is stated that the extensions which this concern 
are now completing at their steelworks represent an expenditure 
of something like £50,000. 

For basic Bessemer steel the Staffordshire Steel and Ingot Iron 
Company quote present prices :—Blooms, £4 15s. per ton ; angles, 
£5 Ds. bars, £5 15s.; girders, £5 15s.; plates, ordinary, £6; and 
boiler, £7, at makers’ works. Compared with the prices of 
October last, these quotations are a drop of 10s. per ton on blooms, 
10s. per ton on ordinary plates, and 5s. per ton on angles, bars, and 
girders, while boiler plates are ance el At the beginning of last 
year, the company quoted bridge and girder plates £6 15s., angles 
£6, and large bars for shafting purposes £6 10s. to £7; so that 
compared with that date, girder and bridge plates are down £1 per 
ton, angles 10s., and bars 15s. 

The New British Iron Company quote their basis price at date 
for Siemens-Martin acid steel as follows, but mostly prefer to 
quote against specification :—Bars, £7 5s.; angles, £7 10s.; slit 
rods, £7 5s.; and plates and sheets each £7 10s. January two 
years ago the same firm quoted bars £7 10s., boiler-plates £8 5s., 
and ship or tank plates £7 15s. 

Local steelmakers this week that the great advance 
which has been made by the railway companies in the rates on 
carriage of timber will give an important impetus to the trade in 
iron and steel girders, and props to take the place of timber for 
colliery, roof, and other purposes. Already steel girders have 
been found in the Staffordshire collieries to answer very satisfac- 
torily. Though their first cost is three times that of timber, their 
“life” is ten or twelve times as long, and the extra cost is quickly 
recouped, 

The crude iron producers are receiving inquiries for supplies 
from the middle of next month to the end of March. These are 
necessitated by the fact that in some cases negotiations at the 
opening of the year were for only half the quarter, the uncertainty 
of the position precluding at that time arrangements for the whole 
three months, 

Quotations of Staffordshire pigs are: All-mine hot-air, 57s. 6d. 
to 62s. 6d.; cold-air, 97s. 6d. to 100s.; part-mines, 42s. 6d. to 
43s. for forge, and 45s. to 50s. for foundry. Hydrates from Sir 
Alfred Hickman’s Spring Vale furnaces are quoted 52s. 6d., 








foundrv 40s., and common fo 36s. The Caponfield foundry 
pigs of Messrs, I. and J. Bradley are quoted 55s. to 57s. for best 
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Darlaston foundry 48s., and common foundry 40s. Best Capon- 


‘field forge sorts are 45s., and their Darlaston forge is'43s. Mid- 


land pigs are 45s. for Derbyshire grey forge, down'to 42s, 6d.; 
with 50s. for No. 3 foundry, and 55s. for No. 1. Northamptons 
are 41s, upwards, and Lincolns remain at 45s. 6d. to 47s. 6d. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—A continued absence of any indication of im- 
provement is still the report generally throughout the engineering 
and iron trades of this district. It is exceptional where engineers 
are securing new work of any real importance, and in most cases 
they are very short of orders, In the marine engineering and 
shipbuilding trades the outlook gets even worse ; except occasional 
repair jobs or alterations and replacement of machinery, marine 
engineers are penne 8 really no new work, whilst—with the 
exception of Messrs. Laird Brothers, of Birkenhead, who are kept 
busy with work for British and foreign Governments—there is 
peer no shipbuilding whatever going on just now on the 

ersey, and during a tour round the shipbuilding yards on both 
sides of the Mersey I found that on the Liverpool side there was 
not a single vessel in hand at any of the yards. 

The Manchester Iron Exchange, on Tuesday, was moderately 
attended, but business generally remained in much the same 
unsatisfactory condition that I have had to report since the com- 
mencement of the year. Although Scotch iron is just now very 
strongly held, and in some cases it is difficult to get quotations at 
all, the general tendency of prices here is rather in a weakenin 
direction than otherwise, and the present firmness in Scotch 
is regarded as due simply to speculative manipulations, which have 
no relation whatever to the actual condition of trade. Buying, 
for the most part, goes on simply from hand to ei 
and extremely low prices continue to be quoted in the open 
market to secure business. Local makers of pig iron still quote on 
the basis of about 44s, for forge to 45s. 6d. for foundry, less 24, 
delivered Manchester ; but at these figures, which are considerably 
over those at which some district brands could be bought, only a 
very limited business is being done. Makers’ quotations for district 
brands for the most part remain much the same as last week, but 
there is less firmness ; and, in view of the resumption of operations 
at the Lincolnshire furnaces, consumers are necessarily holding 
back in the expectation that they will be enabled to place orders at 
jower figures. Quotations for delivery in the Manchester district 
average 42s, 6d. for forge to 43s. 6d. for foundry, Lincolnshire ; 
and 44s, 6d. for forge to 48s. for foundry, Derbyshire, less 24 ; but 
business is difficult, except at some concession upon these figures, 
and where makers are disinclined to meet buyers they are as arule 
booking only small quantities. Middlesbrough iron continues to 
ease down, and good-named foundry brands do not now average 
more than 44s. 10d., net cash, delivered Manchester, with ordinar 
G.M.B.’s obtainable at about 6d. to 1s. per ton less ; but Scotc 
iron, as already stated, shows if anything increased firmness, and 
for delivery at the Lancashire ports Carnbroe is quoted at about 
47s.; Eglinton, 47s. 6d.; and Glengarnock, 48s, 3d. to 48s. 6d., net, 
prompt cash. 

The manufactured iron trade remains in a very unsatisfactory 
condition, and although makers state that present prices do not 
cover actual cost of production, there is very little business to be 
got, some of the forges being scarcely kept running more than 
three days per week, whilst one of the large works has shut down a 
considerable portion of the plant. If anything, prices are weaker, 
£5 10s. becoming a more general price at which Lancashire bars 
can be bought, although £5 12s, 6d. is still the average quotation ; 
hoops and sheets remain unchanged, but in these there is very 
little doing. 

The position in the steel trade also continues anything but satis- 
factory. For raw material, prices are weak, but still tending in 
favour of buyers, ordinary foundry hematites being readily obtain- 
able at 54s, to 54s, 6d., less 24, and steel billets at about £4 6s. 3d. 
net cash, delivered here. In steel plates, the improvement which 
seemed to be setting in a week or so back has quickly disappeared, 
and makers have not been able to maintain the advanced prices 
which they have recently been quoting. The actual selling prices 
seem to be gradually getting back to old figures, and the best 
boiler-making qualities of steel plates are not fetching more than 
£6 10s., delivered in the Manchester district. 

I have previously referred to the electric lighting plant which 
Messrs. Galloways, Limited, are building for the Manchester 
Corporation. The first pair of engines required for gene- 
rating the electric current have now been completed, and 
these I had an opportunity of inspecting during the past 
week. These engines are of the compound vertical type, each 
having high-pressure cylinders 17in, diameter, low-pressure 34in. 
diameter, with a stroke of 3ft., and they are intended to work at a 
pressure of 1201b, on the square inch, and to develope 400-horse 
 nege 4 each when running at a piston speed of 500ft. per minute, 
put they are also arranged to run faster if zequired. Amongst 
other special work which Messrs. Galloway have in hand is a large 
owed of engines, for driving a plate mill at the Earl of Dudley's 

Round Oak Steel Works; these engines have cylinders 42in, 
diameter by 5ft. stroke, driving on to one crank shaft, driving 
spur-wheel geared into a pinion, with the proportions of two to 
one. The wheel and pinion are 24in, wide by 8in. pitch, and a 
staging is erected over the cylinders from which the attendant can 
control and reverse the engine, and the weight of the whole is about 
190 tons. Notwithstanding the complaints of the falling off in the 
tin-plate trade, manufacturers are evidently not afraid of putting 
down new plant, and Messrs, Galloway are engaged in erecting a 
rolling-mill engine fora tin-plate works, with cylinders 26in. and 46in. 
diameter, by 4ft. 6in.'stroke, which is to be sent to the South 
Wales district, where, I understand, they are now erecting a similar 
engine, which was forwarded recently. 

I may add that in going round Messrs, Galloway’s works, I was 
shown an improved type of engine they have recently designed ; 
this is a horizontal, superposed, triple-expansion engine, working at 
100 revolutions per minute, and supplied with steam from a high- 
pressure boiler working at 200 Ib. is engine occupies no more 
space than a single-cylinder engine, the high-pressure cylinder 
being placed over the condenser, and the intermediate over the 
low-pressure cylinder, the two former working on to one piston-rod, 
and the latter to another, beth on one crank pin. This engine is 
an adaptation of the — compound engine of which they 
have made a large number, the third cylinder having been added 
to meet the demand for higher pressure and greater expansion. 

An improved bolt-making machine has recently been designed 
and patented by Mr. Sam Marsden, of Altrincham, near Man- 
chester, which, in addition to all sizes and shapes of bolts, is 
adaptable for many other descriptions of forgings; such as 
— and hooks for railway carriages, pulley-arms, or any 
kind of stud up to Sin. long on the short end. Amongst the 
. Special features in this improved machine are that it has only one 
cam on the main shaft, which is always revolving, and does away 
with the pin to start a stopped motion; it has also an extra fly- 
wheel, for gaining power, and distributing the power over the 
whole of the shaft; a steel bowl is suspended by a balance- 
lever, connected with the treadle motion, and the attendant, 
by putting his foot on the treadle, can bring the centre of this 
bowl in line with the cam on the main shaft, when it acts 
as a filling up piece, the slide being sent forward, and 
at the same time closing the dies and holding the bar 
whilst it is bein, oy upon, and the same cam which sends 
the slide forward takes it back, and also opens the dies, without 
the aid of — The cutting-off motion, to cut short bolts from 
the bar, is worked from a cam on the side of the machine, and is 
always in motion, so that the operator can cut off the bolt or 
forging without working the whole machine. The cam is forged 
on the shaft, so that breaking cams and the constant stripping of 





the machine to replace them are avoided, whilst the cam is provided 
with a loose nose, which can in a very short time be replaced when 
worn out. The machine having a din. stroke, many different 
forgings, as already stated, can be made, which could not be 
operated upon by other machines of a similar class, 

The committee of the Manchester Coal Exchange have this week 
issued their annual report to the members, in which they state 
they are gratified to be able again to report an increase in the 
membership of the Exchange, the total number having been 574, 
showing an increase of twenty-six on the previous year. They 
sincerely regret, however, to have to place on record the great 
loss the Exchange has sustained by the death of Mr. Wm. Allton, 
of Derby, a well-known and highly-respected member, who has 
been identified with the management of, and has rendered such 
good service to the Exchange, since its establishment. In addition 
to the usual number of vacancies on the Committee, there are this 
year two others, one caused by the death of Mr. Allton, and the 
other by the election of Mr. Thorpe as vice-president for the 
ensuing year, but as the nomination papers are only sufficient for 
the requirements, no voting papers will be issued on this occasion. 
The balance-sheet shows a surplus of revenue over expen- 
diture amounting to £149, which, with the addition of 
interest received on account of the investment of previous balances, 
is brought up to £174, and, added to the general balance account 
of last year, this is brought to a total of £898 standing to the 
credit of the Coal Exchange. The following gentlemen have been 
nominated as the officers of the association for the ensuing year, 
and as no ballot will be required, they are already virtually 
elected :—President: Mr. Miles F. Burrows, of Atherton. Vice- 
——: Mr. Walter Thorp, of Glossop. Treasurer: Mr. Ralph 

eters, of Tyldesley. Committee: Messrs. James Bridge, of 
Tyldesley ; James Carter, of Blackburn; T. A. Forrest, of South- 
—: Isaac Mosby, of Rotherham ; John Platt, of Liverpool ; and 

ames Roscoe, of Little Hutton. 

A great falling-off in the demand is reported throughout the 
coal trade of this district, and supplies of all descriptions of fuel 
are plentiful in the market, with very few collieries working 
more than four days per week. The better qualities, suitable for 
house-fire purposes, are only in very limited request, and although 
quotations for these are unchanged, merchants are already 
beginning to hold back, in the expectation of lower prices. The 
position as regards common round coals for steam and forge 
purposes necessarily becomes still more unsatisfactory with the 
] 1 requir ts for house-fire consumption, and excessively 
low prices are taken to effect sales. For inland requirements 
steam and forge coals can be bought at the pitmouth at from about 
6s. 9d. to 7s. per ton; whilst for shipment, the demand for which 
is extremely dull, substantially lower prices than this are taken, 
common steam coals, delivered at the ports on the Mersey, being 
obtainable at about 8s. to 8s. 3d. per ton, which does not leave 
more than about 6s. 3d. to 6s. 6d. per ton at the pitmouth; but 
some of the better qualities of steam coal are not quoted under 
about 8s. 6d. to 8s. 9d., delivered at the ports. For engine classes 
of fuel there has been a lessened demand, and supplies are much 
more plentiful, especially in the commoner sorts, with prices show- 
ing a weakening tendency. At the pitmouth, good qualities of 
burgy do not average more than 6s. 3d. to 6s, 6d.; the better 
qualities of slack, 4s, 9d. to 5s.; medium, 4s. to 4s, 3d.; with 
common obtainable at from about 3s. to 3s. 6d. per ton at the 
pitmouth, 

Barrow.—The position of the hematite pig iron market of this 
district remains the same. There has been next to no business 
done during the past week, and from the look of things it will be 
some time before there will be anything like life in the inquiry. The 
demand experienced by makers is very small indeed, especially on 
general account. Steel makers and other consumers in the district 
have little or no requirements, and of course with such a poor out- 
look as they have before them, they are not inclined to favour the 
placing of orders for future delivery. There is no variation to note 
in prices, and warrants are at 46s. ld.; while makers are asking 
46s. 6d. to 48s. per ton, net, f.o.b., for mixed numbers of Bessemer 
iron. At Barrow a dispute is going on between the masters 
and the men. A number of workmen have come out on strike, 
with the result that the whole of the works have had to be stopped 
and the furnaces damped down. During the past week the stores 
of warrants have been increased to the extent of 1060 tons, making 
the total amount held represent 51,227 tons, of which 12,000 tons 
are held in the Furness district. In West Cumberland everything 
is very quiet, and another furnace has been put out of blast, 
leaving only twenty blowing in that part of the coast. The work 
in the hands of makers all through the district is comparatively 
small, and will not take very long to complete and deliver, so that 
further furnaces may be expected to go out. 

The steel trade is very quiet. At Barrow the mills are stopped 
on account of the strike. The demand for the various sections 
made is poor, and next to no business is doing. Rails are slow, and 
shi sbuilding material finds a very poor sale. 

here is no change to note in the prices of steel, and the quota- 
tions are as follows:—Rails, heavy, £4; light, £5 10s.; colliery, £6; 
ship-plates, £5 12s, 6d.; angles, £5 10s.; and_boiler-plates, 
£6 7s. 6d.; hoops, £7 ; tin-plate bars, £4 2s. 6d.; blooms, £4 to £5 
according to section ; slabs and billets, £4 5s, to £4 10s.; and wire 
rods, £6 12s. 6d. to £6 15s., according to standard. 

Spiegeleisen is a quiet trade at 72s. 6d. per ton net, f.o.b., for 
20 per cent. qualities, 

e shipbuilding and engineering trades are not so busy, and 
builders are finding orders scarce. 

For iron ore there is only a poor market. Ordinary sorts are 
quoted at 8s. 6d. to 9s. per ton net at mines, At the mines there 
is a great lack of activity. 

The export shipping trade is still quiet. The returns show that 
during the past week the total tonnage of pig iron and steel shipped 
from West Coast ports represents 13,209 tons, as compared with 
16,270 tons shipped in the corresponding week of last year, a decline 
of 3061 tons. The exports of metal up to date stand at 49,253 tons, 
as compared with 57,079 tons in the same period of last year, a 
decrease of 7826 tons. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

MILDER weather has again set in, and if it continues the house- 
coal trade in South Yorkshire will be adversely affected. A very brisk 
trade has been done with London and the Southern and Eastern 
Counties during the protracted frost, ; the only complaint being of 
trouble and inconvenience caused by the railway companies carry- 
ing only 20 ewt. to the ton. Coalownersareagain finding it difficult to 
sell their steam coal and slack. Prices are not changed. Silkstones 
make lls. to 12s. per ton; Barnsley house, 10s. to 10s. 9d.; 
Flockton, 10s. 3d. to 10s. 9d.; thin seams, from 8s. 6d. to 9s. 3d., 
all at the pits. Owing to the close of the Baltic ports, steam coal 
is in diminished demand. Buyers, taking advantage of the pre- 
vailing dulness, are seeking lower prices ; but the coalowners are 
not disposed to make concessions. Barnsley hards are making 
9s, to 9s. 6d. per ton. Manufacturing fuel, from 5s. to 6s. per ton ; 
small coal, from 2s. 9d. to 3s, 3d. per ton. Supply very much in 
excess of the demand. 

An event of great interest in the coalfield has been the successful 
sinking at Cadeby, near Conisbrough. On Friday, after nearly 
four years’ work, the sinkers cut through the Barnsley bed at a 
depth of 750 yards from the surface. It was found to be 10ft. in 
thickness, being equal in that respect, as well as in quality, to the 
seam now being worked at Denaby Main. The Denaby Main Com- 
pany is to be congratulated on the success of their great enter- 
prise, the magnitude of which has been increased by the acquisition 
of a large addition—some 4000 acres—of the coalfield to the north 
and east of the Cadeby shafts, It was known that through a 
fault in the strata the sinkings would have to be carried lower 





than where the bed is found at Denaby, and it ultimately 
transpired that it lay 300 yards lower. The company is laying 
down a 2000-lamp electric plant, which will be the only illuminant 
used in the workings. Cadeby, when fully developed, will be 
double the size of the Denaby Main Colliery, and afford employ- 
ment to two thousand miners. The plant is equal to an output of 
5000 tons per day, which is believed to be the largest yet reached 
in any single colliery in England. A mineral line, now in course of 
construction, will provide an easy outlet to the Hull and Barnsley 
Railway for transit to Hull. An annual coal traffic of at least 
310,000 tons has been promised by the Denaby Main Company to 
this new line. The whole of the works at Cadeby have been 
carried out by Mr. W. H. Chambers, and the result must be 
exceedingly gratifying to him and his colleagues. 

Another interesting item in the coalfield is the successful enter- 
prise of Messrs. Newton, Chambers and Co., of the Thorncliffe and 
other collieries, in reaching the Winn Moor seam at Tankersley. 
The Winn Moor is practically a virgin coal, and is believed to 
underlie the whole of the extensive coalfield worked by the Thorn- 
cliffe Company. The bed was reached at a depth of sixty-two 
yards below the Silkstone seam. This new seam is 34in. thick, is a 
good clean coal, and specially suitable for coking purposes. 

I have already mentioned that Messrs. Vickers, Sons, and Co., 
River Don Works, Sheffield, have been instructed by the Cunard 
Steamship Company to make a new thrust shaft to replace the one 
recently broken on board the Umbria. The ingot from which the 
shaft was forged under the press weighed 55 tons. Exclusive of 
the collars, which have each a diameter of over 3ft., the shaft is to 
have a diameter of 25in., with a length of 20ft. The old shaft, 
which was also produced at the River Don Works, was made in 
1884, and has consequently done duty for eight years. The new 
shaft is about ready for delivery. Messrs. Vickers are now engaged 
upon an order for five 68-ton guns for the British Government. 

The Sheffield Chamber of Commerce has not found many 
inquiries made by manufacturers in regard to the Chicago Exhibi- 
tion. I can hear of only nine firms who intend to exhibit there. 


Two are in steel, one in the heavy marine and military material,- 


one each in cutlery and files, and the others in the general 
trades. 

In the lighter trades some better orders are reported in files, and 
there is said to be more doing in scissors, in which handicraft 
remarkable progress has recently been made in machinery for 
forging the blades. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE tendency of trade unfortunately is not favourable, business 
has steadily grown worse for some time past, and there appears to 
be nothing even to the most hopeful to justify an opinion that we 
have touched bottom. Enterprise in all parts of the world is con- 
spicuous by its absence, and the political unrest on the Continent 
tends to deepen the depression. Commercial men do not feel 
equal to entering upon important undertakings while there is such 
an uprising of militarism, and projects are held in abeyance which 
would be proceeded with rapidly if we could be assured of peace, 
for money is plentiful and cheap. Locally a very despondent tone 
prevails, scarcely any of the works are fully employed, and _ prices, 
though now below the cost of production, are expected by consumers 
to fall still further. Ironmasters state that with the present cost of 
production the existing selling price of Cleveland pig iron will involve 
them in a loss of 2s. to 3s. per ton on the average, while hematite 
makers will lose 1s, 6d. per ton; and as the production is much in 
excess of the requirements, and stocks are increasing rapidly—it 
is calculated that this month the augmentation of stock will be as 
much as it was last month, 40,000 tons, if not more—it is clear that 
more of the furnaces must be stopped. Though ironmasters have 
a very much smaller stock than they have held at any time during 
the last twenty years, and are in a better position for holding a 
stock than they have been for long, yet they do not care to add to 
the stocks. The fact that there is so small a stock does not weigh 
in regulating prices, it is the rate of increase that is considered, aud 
the large increase that is now going on is undoubtedly weakening the 
value of pig iron at a time when every reduction means additional 
loss to the producer. Under these circumstances, rumours are 
very prevalent about firms stopping some of their furnaces, but 
though a number talk about it, only three firms have this month 
taken action in this direction, but the sooner that make and con- 
sumption are balanced, the better will it be as regards prices. We 
have reported that Sir B. Samuelson and Company have blown out 
a furnace making Cleveland iron at the Newport Ironworks, and 
within the last few days the Normanby Ironworks Company has 
damped down a furnace making hematite, and will lay down during 
the stoppage a large new boiler, and make other alterations. 
It has, like the adjoining works of Messrs. Cochrane and 
Company, adopted the electric light, these being, I believe, the 
only two pig iron making establishments in the district 
which have added this improvement. The Clay Lane Iron 
Company will in a few days have completed the blowing out of a 
furnace producing Cleveland iron, and will proceed with the re-lin- 
ing. Thus, by the end of this week, there will be only 88 furnaces 
at work in the North of England, or seven fewer than at the close 
of November, when the maximum number working last year was 
reported. But this reduction will be much less than will meet the 
requirements of the case. Of course trade is extra bad now, on 
account of the season of the year ; itis never very brisk in January, 
and asevere winter on the Continent affects business seriously. 
This month our exports to the Continent are not much below a 
January average, and we could not expect more when the Baltic 
and most other northern ports are closed by the ice. 

What will appear rather inexplicable is the small shipment of 
Cleveland iron to Scotland, when Scotch warrants are relatively so 
much dearer than Middlesbrough warrants. When such a state 
of affairs has hitherto been noted the Scotch market has been 
flooded with Cleveland iron. The difference is very marked, for 
ordinarily Scotch warrants are 4s. 6d. per ton dearer than Middles- 
brough iron, and that enables the Cleveland makers to deliver 
their iron to Scotch founders at as low a price as is charged for 
native brands. But this week there has been a difference of 9s. 
per ton, which would mean to the Scotch founder that he couid 
get Middlesbrough iron for 4s. 6d. a ton less than he would have 
to pay for Scotch, and yet the Scotch demand for Cleveland iron 
has been extremely small. But the fact is the rise has only been 
in Scotch warrants, and has not extended to makers’ iron, and 
besides this the advance in warrants is not believed in, it is 
entirely due to speculation, and must quickly collapse when the 
Glasgow ‘‘bears” have got out of the ‘‘corner” in which they 
have been placed by the London syndicate, who, it appears, 
still hold most of the Scotch warrants. The London syndi- 
cate is not composed now, it is said, of altogether the same 
individuals as gained possession of them in 1891, but their succes- 
sors are believed to be as sound financially. They have again been 
making the Glasgow ‘‘ bears” pay smartly for their temerity in 
selling forward at low prices and depressing the market when they 
had not got the iron. The differences in warrant prices are more 
nominal than real, and thus have not led to a larger trade by this 
district with Scotland. Besides this, the merchants here delay the 
deliveries of iron to Scotland. . : 

Generally, prices of Cleveland pig iron show further reductions this 
week, and thus it seems rather anomalous that while prices of Scotch 
warrants are advancing those of Middlesbrough should be declin- 
ing. The quotations for f.o.b. prompt deliveries of Cleveland 
iron are:—No. 1, 38s.; No. 3, 35s. 6d.; No. 4 foundry, 34s. 9d.; 
No. 4 forge, 34s. 3d.; mottled, 33s. 9d.; and white, 33s. 6d. per ton, 
but somewhat lower prices have been taken for forge. Some of the 
makers of No. 3 will not sell any at 35s, 6d., but would rather 
stock it, trusting to sell it to better advantage when the navigation 
season opens. ‘‘ Redcar” brand has been sold at 37s. this week 
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and the makers thereof have taken nothing leas for it. Though 
asking 6d, per ton above the market price, they never had occasion 
to put a ton in stock last month, when over 40,000 tons had to be 
xtocked in this district, and the output is all taken up this month, 
Kast Coast’ homatite has further dropped to 438, per ton for 
M. Nos, Foreign ore is a little cheaper, 11s, 9d. por ton delivered 
in the Toos boing quoted, the froight from Bilbao having declined 
to 4a, 9d., which must be a losing figure for steamers, though they 
havo lons to pay for their bunker coals, and wages are somewhat 
reduced, The Bilbao rate was over 6s, in the summer, — If stocks 
are increasing so heavily, it is not in the public stores, for Connal’s 
on Wednesday night had only $1,221 tons, or 4184 tons increase 
this month, It is therefore evident that it is in makers’ hands 
that the iron is accumulating, 

The Cleveland Tronmasters’ Association have elected Mr, 
R. Theodore Wilson, of the Toes lronworks, Middlesbrough, as 
their President for 1893, while Mr, David Evans, of Messrs, 
Bolekew, Vaughan, and Co., will be the Vice-President, Sir 
Lowthian Bell, Bart., has been re-elected President of the Cleve- 
land Mineownors’ Association for this year, and Mr, David Dale 
Vice-President, The annual meeting of the Board of Arbitration 
and Conciliation and Arbitration for the Manufactured Tron and 
Stool Trades of the North of England will be held on Monday 
nort at Middlesbrough, 

Tho manufactured iron and stecl trades are very quiet, and 
prospocts are discouraging. Only about a third of the finished 
iron mills are working. The iron founders are almost as badly 
off | indeed, one of the leading foundries which in full operation 
employs 1600 hands now ean barely find work for 60.) The 
depression in the finished iron trade is without parallel in’ its 
history, and the future is discouraging, owing to the competition 
of steel, Lleyd's returns are not favourable for shipbuilders, and 
platomakers will suffer thereby, as the bulk of thoir manufacture 
is in this district taken up by shipbuilders, ‘They are offering in 
the Midlands at very low prices, The angle trade is likewise very 
slack, and one of the leading works has not yet resumed operations 
after the holidays, At Sir Raylton Dixon and Company's ship- 
yard a strike of platers’ helpers is in’ progress, owing to some 
dispute with the platers, and it may lead to a stoppyge of the 
yard, This growing tendency of workmen to quarrel among 
themselves, and cease operations, is causing considerable loss and 
inconvenience to the omployers, the most tlagrant case being the 
engineers’ strike en the Tyne last spring. 

Prices of finished iron and steel are maintained, though trade is 
so bad ; but further reductions it is belioved would have little effect 
in bringing out work, and would only increase the losses of manu 
facturers, Common iron bars are £5 2s, 6d.; best bars, £5 12s. 6d. ; 
best best bars, £6 12s, 6d.; iron ship plates, £4 17s. 6d.; steel ship 
plates, £5 5s,; iron boiler plates, £5 17s, 6d.; steel boiler plates, 
£6 5s.; iron girder plates, £5 2s, 6d.; iron angles, £4 1hs,; stool 
angles, £4 17s. 6d., all less 24 and f.o.t, Heavy steel rails are 
£3 17s. Gd., net ; and sleepers £4 178, 6d., net at works, 

A North-East Coast Marine Engineers’ Conciliation Board has 
being formed for the settlement of all disputes between ship- 
owners and seagoing engineers, Mr. Ditchtield, of Sunderland, 
has been appointed chairman for this year, and Mr. Hugh McColl, 
of Sunderland, and Mr, Hubert Richardson, of flartlopool, 
arbitrators, with Professor Weighton, of Durham College of Science, 
as reforee, The tirst secretaries are Mr. James Wallace, of Sunder- 
land, and Mr, G. H. Fondor, of Newcastle. 

The Elemore Colliery is to be closed by the Hetton Coal 
Company, as it has been found impossible under present cireum- 
stances to work the pit without considerable loss, and from 800 
to 1000 men will be thrown out of work, but employment will be 
found for some of them at the company’s other pits. ‘The firm, 
however, will stop working the main seam at one of their Hetton 
pits, 








NOTES FROM SCOTLAND. 
(From eur orn Correspondent.) 

THe Glasgow pig iron market has again been subject to the 
influence of the “corner” in Scetch warrants, the price of which 
has varied from 43s, {d. to 44s, 4d. cash, It is stated that settle- 
ments have been made privately rather ever the highest figure. 
Warrants have also been frooly sold for delivery Ist March 42s, 6d., 
cash, There has been very little business either in Cleveland or 
hematite iron, 

Prices of makers’ pix iron are as follows:—G.M.B., No, 1, 
dds, 9d.; No, 3, 44s. Od.; Carnbroe, No, 1, 458,; No, 3, 44s. 6d.; 
Clyde, No. 1, 49s, 6d.; No. 3, 40s.; Gartsherrie, No. 1, 50s, 6d.; 
No, 3, 47s.; Calder, No. 1, 51s.; No, 8, 47s. 6d.; Summerlee, 
No. 1, 52s.; No. 8, 47s.; Langloan, No. 1, 54s, 6d.; No. 3, 49s.; 
Coltness, Ne, 1, 55s.: No. 8, 49s.; Glengarnock, at Ardrossan, 
No, 1, 508.; No. 3, 46s.; Dalmellington, No, 1, 47s. 6d.: No. 3, 
4ts, Gd.; Eglinton, No. 1, 46s, 6d.; No. 3, 45s, 6d.; Shotts, at 
Leith, No. 1, 58s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
h3s.; No. 3, 47s, 

The shipments of pis iron from Scottish ports in the past week 
are given as 2644 by the Pig Iron Association, although they 
have actually been fully 1000 tons more, compared with 6063 in the 
corresponding week, Australia took 300 tons, India 185, Italy 170, 
France 25, Germany 100, Holland 60, Belgium 30, Spain and 
Portugal 20, China and Japan 175, the coastwise shipments being 
1572 against 4920, same week of 1892. 

There has been no change in the number ef furnaces in blast, 
which is 69 against 77 at this time last year. The output of g.m.b. 
iron is exceedingly small, and there is a probability that the store 
iron may continue in request. 

The market for hematite pig iron is quiet and the supply is being 
ample. Prices are a shade easier. 

It is feared that the labour troubles in the Clyde shipbuilding 
trade may be somewhat difficult of settlement. The attitude 
taken up by the joiners, who came out on strike on Monday, looks 
determined, and while other classes of workmen are prepared to 
agree to the reduction of wages, work will be greatly interrupted 
if the joiners should hold out any time. 

Business in the steel trade shows little change of note. There 
are considerable inquiries, but no great pressure of specifications. 
The makers have been adhering as closely as possible to former 

‘tices. They quote the best Siemens ship-plates £5 lds., although 
it is Mien te that for some qualities £5 12s. 6d. might be 
accepted ; boiler-plates are at £6, less the usual 5 per cent. dis- 
count, 

The inquiry for iron bars is just a shade more active, but there 
is little change as regards the actual placing of orders. Makers 
adhere to former prices, quoting lowest grade of common bars 
£5 10s., second grade £5 15s., highest grade £5 17s. 6d., best bars 
ranging up to £6 7s. 6d. The sheet trade is steady with a fair 
inquiry, but not much pressure for delivery. The price is on the 
hasis of £7 7s. 6d. for singles. The above rates are all subject to 
the usual 5 per cent. discount. 

There is a somewhat easier feeling in the tube trade, induced by 
the action of firms who have been outside the Association. While 
maintaining a regular understanding as to prices, the Association 
has given permission to its members to accept lower rates in order 
to retain old customers in cases where it can be shown that out- 
siders would otherwise obtain the orders. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotive engines and tenders worth 
£12,640; sewing machines, £4170; general machinery, £28,750 ; 
steel goods, £10,840 ; general iron manufactures, £25,420. 

The coal trade is ina backward state, particularly in the shipping 
departments. The prices for shipment to Mediterranean ports 
have been reduced by Fife coalmasters 6d. per ton to 6s. 3d., and 
this has made it more difficult than before to arrange business 
from Clyde ports. All sorts of coals are slow of sale. Splint was 
recently firm, but sellers are now showing more anxiety to obtain 
orders. Prices are a shade easier. Main coal is quoted f.o.b, at 





Glasgow, 6s, 9d, to 78.3 oll and splint, 7s, 6d, to 74, 9d.; steam, 
8x, Od, to Mx, 2d, per ton, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THERE was a tolorably good time of coal shipments enjoyed last 
week, The total from the ports of Cardiff was 284,499 tons, which 
was much above the average, Prospects ahead are also favourable, 
and if asettloment can ie Cocuahh eben with the mon, I shall fully 
expect another “apurt,” more or leas continnous according to 
circumstances, The Egyptian difficulty is being carefully noted 
on ‘Change, Caprivi's statement that the English and Italian 
tleots could blockade every European port, has suggosted the 
possibility of naval armamenta, ro led to close attention to our 
coaling stations, Even rumours in tho past history of the trade 
have caused a good deal of speculative coaling, and thero is a 
strong likolihood of a repetition, It was noticeable on ‘Change, 
Cardiff, midweek, that the outward freight market, expecially as 
rogards steam coal, was becoming brisk, Fixtures wero in busy 
negotiation, and freights for the Egyptian, higher Mediterranean, 
and Italian ports closed firmly, with a decided y upward tendency, 
Prices remain, with tho exception of small steam, which is boin 
offered at 3s, 6d. Mid-week, best steam was selling in Cardif 
from 9s, 9d, to 10s,; seconds, 98. 3d, to 9, 6d.; inferior, from 
&x, Gd, to 9s, Sd, Of course, there is a small margin around all 
those, A leading coalownor stated in Cardiff this wook that some 
stoam coal had been sold from 7s, 9d. This would be less than 6s, 
at colliory, and must have been very oxceptional, The latest. 
quotations of house coal were—best, 118, 9d. to 128, 8d.; No. 8 
thondda, 11s,; brush, 8s. 9d.; small, 6s, 6d, to 7s. This class of 
trade is fairly brisk, There is some little stir in the Swansea 
district, consequent, | hear, upon renewed efforts to get the 
anthracite coal of the district brought more energetically into the 
London market, Bost anthracite is quoted at 14s, to 14s, 6d, 
This is used for malting. A fairly good anthracite is selling at 
10s, Gd, to 11s, 6d., a ordinary largo from 9s, to 10s, Patent 
fuol, Cardiff, is from s, 6d, to 9%, 9d. ‘Tone better, Swansea 
prices, 108, Tho week's exports from latter port included 
3790 tons for France, 2550 to Italy, and 2000 to Algiers, In 
Cardiff there was a moderate demand for coke this week, and as 
the prospects of the iron and steel trades are a little moro 
encouraging, prices are firmer, Furnace is now at 1hs, 6d, to 
16s, 6d.; foundry, 17s, 6d, to 18s,, while special foundry remained 
at 20s, 6d, to 21s, 

Pig iron is better by 1s, than last week, This applies to Glasgow 
pig. Tronmasters admit a better tone in trade, yot still without 
much business of a dotinite character, Prices remain, The fact ix 
they cannot go lower, and if work cannot be dono at the figures 
now offered, ironmasters would go in for reduction of make. The 
cost sheet is keenly looked after, and unremunerative branches 
ent off. T note that at Dowlais the old custom when trade was 
slack of putting men at labour work is discontinued, and when 
obbs of B wen occur men are discharged, The slight change 
for the better in rails has been shown by the dispatch from 
Nowport of 1100 tons of rails for Seville, and a quantity for the 
Great Western to Somerset, also 600 tons e7@ Cardiff for Port 
Pirie. 

Tho average make of steel bar and ship-plate has been continued, 
At Dowlais, Cardiff, where further ra Sti are coming, one 
man was killed and several injured this week by the fall of 
scaffolding in the construction of a furnace stove. The extension 
of works is being carried on by the contractors, Wrightson and 
Co., of Stockton, in a vigorous manner. 

Tho immunity from disaster which has characterised operations 
at tho deep sinking of the Aberdare Junction Colliery by the 
Dowlais Company camo to an end this week, when there was a fall 
in tho shaft, killing six mon outright, and, it is feared, fatally 
= re others. ‘The cause, it appears, was the slipping out of the 
sido of a largo bell-shaped boulder—tho sort which is often 
associated with falls—from an unworked portion of the shaft, 
This stone, weighing about ten tons, poe suddenly down upon 
the mon without the slightest forowarning, It is thought that it 
had been loosened by the blasting operations which had preceded. 
A correspondent in a local contemporary suggests that with the 
future , Ao sinkings in Wales, some greater preventions than 
ordinary walling, especially in weak ground, should be used, and 
hints that shafts should be ribbed with steel, both vertically and 
horizontally, just allowing passage for tho cage, This colliery is 
the deopest sinking in Wales, and operations are now in the third 
year. There aro two shafts, one hen sunk toa depth of 310ft., 
and the other, where tho accident occurred, 276ft, The colliery 
will, if nothing serious occurs, very likely begin its career in about 
threo years again, Everything that is done is in the most sub- 
stantial manner, and a town is fast rising in the immediate 
neighbourhood. 

Swansea Exchange was not very animated this week. It was 
romarked that prices kept much about the same, and that the 
rivalry in tin bars was becoming keener, Rails, light and heavy, 
remain, as also sheets, iron and steel. Bessemer bars were quoted 
at £4 10s, Siemens £4 15s, In tin-plates there was no alteration. 
Bessemer cokes remain at 12s, 3d. to 12s, 6d.; Siemens, 12s, 6d. 
to 12s. 9d.; best charcoal, 13s, 6d, to 13s, 9d.; ternes, 22s., 24s., 
26s, Iron ore, for which demand is improving, 10s. to 10s, 6d., 
Swansea ; Rubio, Cardiff, best, 11s. 3d, to 11s, 6d, There is nothing 
particular to record in tin-plate. Some destitution is still occurring 
ina few districts, Generally a good bulk of work is being turned 
out, Last week 99,470 boxes came from the works, while Swansea 
shipments totalled 88,809, Present stock stands at 203,779 A 
good spring inquiry is fully expected 

Swansea Harbour reports are favourable. Last week 2200 tons 
of anthracite were shipped to San Francisco, Good cargoes of 
plates are loading for America and Batoum. 

It is announced that Mr, C, B, Holland, who unquestionably did 
most able work in the renovation of Ebbw Vale, has had an English 
appointment. The annual account of the company is to hand, It 
will be remembered that, by the scheme of reconstruction, the 
debenture holders had allocated to them the rents and royalties of 
the company, and in addition the shareholders agreed to contribute 
£1000 towards the redemption of the mortgages. I now note that 
the amount repaid up to the end of 1891 was £460,013, and in 1892 
£49,592 was paid off. This reduces the balance of the old 
debenture debt to £270,000, which is to be all paid off by 1897. 
Prospects are improving, and a good future is thoroughly 
anticipated, 

The South Wales Railway Wagon Company has declared a 
dividend of 10 per cent. with a bonus of £5, both per annum. 

ixpectation is keen about the declaration of railway dividends, 
one of the financial critics, generally a shrewd prophet, giving 3} 
for the second half as the Taff dividend, Barry 10, and the Rhymney 
Railway & 

The Rhymney Railway passengers and merchandise traffic is 
steadily improving, and oa returns show an increase. Against 
this is the lessened ore traffic to Dowlais, and the stoppage of 
Rhymney Works. Llanbradach will soon be started, when there 
will be a turn in the tide, as other collieries are certain to follow, 
the valley being as yet scarcely worked. 

Pitwood iff is at 15s. Swansea from 16s, 6d. 

The Rhos Llantwit Colliery was brought to the hammer this week, 
e pany having decided to discontinue its colliery. 

No further development has taken place in the colliers’ question, 
the points at issue having been relegated to the collieries. 


th 











NOTES FROM GERMANY. 


(From our own Correspondent. ) 


of, Nothing has occurred which could lead to brighter prospects, 
or to a return of general confidence, A weak tone prevails in 
almost all branches of tho iron industry in Silesia, Production 
increases in an alarming degree; in many inst reduct 
of prices have been inevitable, Bars and plates, for instance, are 
oxtremely weak in quotation, Consumers cover only their moxt 
urgent domand, expecting a further going down of prices, 

n Austria-Hungary the business done in the iron market, 
though not a very Fively ono, must still be regarded as fairly good 
when compared to tho situation of most iron industries over here, 
Pig iron moota with pretty satisfactory inquiry; some sorts, 
Hungarian foundry pig, for instance, are even reported in brisk 
demand, prices having stiffened of late, While in November, 
1892, list quotations for Hungarian foundry pig were 36 fl, to 
38 fl. p.t., it is now sold at not under 41 fl. p.t. In the manu- 
factured iron trade, bars and plates are in regular demand at firm 
quotations. In Franco business moves on quietly, and on the 
whole pretty regularly, but lacks all briskness, ‘The Iron Con- 
vontion of the Nord has fixed the price for merchant bars, No, 2, 
at 137-50f, por ton. 

Belgian iron industry continues dull, While pig iron shows a 
fairly satisfactory tondoncy, generally spoaking, the situation of 
tho malleable iron business is very precarious, In girders, tho 
chief export article of Belgian iron trade, Gorman competition is 
yotting ets from wook to wook, prices boing about ff, p.t. 
bolow the Bolgian offers. The construction shops have only very 
little work in hand, Present price for Luxemburg romney 
No, 5, is 46f. p.t.; Luxemburg forge, 44f.; common bara, No, 1, 
for inland, 120f, p.t.; f.o.b. a 115f. p.t.; Girders, for 
inland, 120f.; ditto, f.o.b, Antwerp, lof. to 115f. _ Plates, 
No, 2, 135f.; sheota, -165f,; stecl rails, for oxport, 105f. p.t. Of 
forty-soven blast. furnaces, 26 were in blow last weok, fifteen 
with a daily production of 1235 t. forge pies three with a daily 
roduction of 225 t. foundry pig, eight with a production of 695 t. 
maic por day, ‘The following figures will show the production of 
pig iron in Bolgium for Decomber and during the past year, com- 
pared to the year before :— 





— 


December, January to Decomber, 
isp), 1At2, 
‘Tons. Tons, 
40,455 ., 402,081 
4,185 .. 72,265 
16,017... 225,905 


60,057 761,201 644,780 


Forge pig... 
Foundry pig 
Basic... 





Although here and there an improvement in demand has been 
noticed, the general tone of the iienish: Westphalian iron market 
must still be reported as dull and oxtremely unfavourable, The 
disturbances and interruptions caused by the miners’ strikes in the 
Saar district have been less disagrocably felt now than at any other 
timo, orders boing exceedingly scarce just at presont, so that a 
fow weeks’ standstill will, perhaps, be rather welcome to somo 
works, Prices are, on the whole, 5 ao Rate and show a decroasing 
tendency. There is only a hand-to-mouth business going on in the 
vig iron department, Tio same may be told of the malleable iron 
wranch, The demand for bars has been anything but lively, and 
prices remain depressed, The girder trado has been moving on 
very quietly during the past week, In plates, domand and salo 
have boon a trifle more Sak lately. Sheets, too, are in lively 
demand generally speaking, but prices cannot he brought to move 
in an upward direction, In wire and wire nails, as well as in 
rivets, no alteration can be noticed since last letter, Foundries 
and machine factories continue to complain of a want of new 
work, 

The locomotive shops will receive additional employment by 
somo fair ordors for Russia, At a late tendering for sleepers at 
Cologne, M. 108 to M. 106 p.t, were the lowest offers, A Belgian 
firm offered at M, 105°80 p.t. ; 
The following figures show the export of iron ore from Algiers, 
during the years 1890 and 1889 ;—- 


18), 1889, 

Tons, Tons, 
To England .. .. .. «. «. 246,000 ., .. .. 215,000 
Low Countrios .. 0... .. «. 218,000... 6...) 61,000 
United States ..0 6... .. 97,000 .. 1... = 87,000 
NR ne oS ea ak. ee EE en on ok 
eee RT ee", I as 4 
Italy << eS cee” a ee ares 1,000 
17,000 439,000 


The year 1892 means for German ironindustry a period of weakness 
and uncertainty in price, as well as in domand, There havo been 
some slight and passing improvements noticeable here and there, as, 
for instance, in Silesia ; em a tolerably good business has been 
doing on the malleable iron market during the months of August 
and September, but generally speaking the movement perceptible 
has been all in a downward direction, The decrease in the export 
trade to America, as well as to Russia, is very considerable, ‘To tho 
last-named country the export of pig iron amounted to 11,800 t. in 
1880, rose to 70,500 t. in 1886, and in 1891 decreased down to 
5300 t. ; in 1892 it will ynnge | reach 6000 t. 

The export in bars has decreased to nearly one-half of the 
quantity formerly sent to Russia, While in 1880 about 53,000 t. 
were exported, last year only 24,000 t. were sold to Russia, With 
plates it is the samo, export having decreased from about 14,000 t. 
to 8000 t. In 1880 14,600 t. wire were sent to Russia, in 1886 627 t., 
and in 1891 375 t. only were exported, The decrease in rails is also 
very considerable, export having been 1640 t. in 1891, while in 1880 
it amounted to 20,000 t. The following figures, showing the down- 
ward movement of prices in the Rhenish- Westphalian district and 
in Silesia, may be interesting. In most instances these prices were 
only nominal, concessions being willingly granted where actual 
business was done:— 

Rheinland Westphalia, 


January. 


February. April. 
M. per ton. 


M. per ton, M. per ton. 


Foundry Pig I .. 68 to 70 66 to 69 65 to 6S 
Forge Pig .. Slto 52 50 to 52 5Oto 52 
Bessemer » ae «es G5to OF .. 64to 65 68 to 62 
Bars .. .. .. «. +. 180t0185 .. 125to 180 .. 110 to 115 
Angles.. .. 116 to 125... M4tolM4 ., 114 to 122 
Girders os 88 os 86 ee 85 
Sheets... .. .. 182 to 140 .. 128 to 180 .. 125 to 128 
Steel rails .. es a oe 115 ° 115 
July. October. December. 
M. per ton. M. perton. M. per ton. 
Foundry Pig I .. 65 to 68 65 to 68 .. 62to 65 
Forge Pig .. 50 to 52 48 to 50 46 to 48 
Bessemer .. .. .. «+. 6Oto 62 60 to 62 50 to 53 
a emery: | ke | ee 110 to 115 
Angles .. «. li4tol244 ., 116 to 125... 120 to 125 
Girders oe 98 «3 os 85 oe 82 ee 80 
Sheets... .. .. 125 to 128 .. 120to 128 ., 118 to 128 
Steel rails .. vs 1M ° 118 - 112 toll4 
Silesia, 
January. February. April. 
M. perton. MM. per ton. M. per ton. 
Bars es 00 Los 0s, aoe Bae 182 to 185 .. 180 to 132 
Plates and sheets 150 to 155 140 to 145 140 to 145 
Steel rails .. .. .. 120 as 119 os 118 
July. October. December. 
M. per ton. M. per ton M. per ton. 
eT 128 to 180 130 to 183 128 to 182 
Plates and sheets 188 tol41 .. 182t0135 .. 182 to 135 
teel rails .. .. 18 | er 118 


Compared to the industrial — of other countries, Austro- 
Hungarian iron business in 1892 presents a pretty favourable 
aspect. The year began with a weak and peng | tone prevailing 
in most branches, but trade developing more favourably from 
month to month, the year cl with a satisfactory condition 
reported from all departments. The business transacted in 1892 





Stnck last letter the generally unsatisfactory condition of 
markets over here has not changed in any manner worth speaking 


considerably exceeds that of the preceding year. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 11th, 1893, 

Tur industrial condition in the States is quite 
vatisfactory ; the volume of business for the first 
week of the year shows an increase over the first 
week in December, Railroad traffic is enormous 
and increasing. Prices are very low in all 
directions, Credite are good, and there is no 
fooling of apprehension, The net holdings of 
gold a the Treasury are 121,000,000 dols., or 
9,500,000 dols, lexs than a year ago, Bank 
clearings for December were 1] per cent. greater 
than for the same month the year before, For 
the year, clearings throughout the States 
amounted to 62,000,000,000 dols., ax against 
£7,000,000,000 dolx, for 1891. ‘The wheat, corn, 
and oats crops for the country amounted to 
2,405,448,000 bushels in 1892, as against 
4,410,928,000 for 1891, and 2,412,853,000 for 1890. 
‘The business interests of the Kastern States are 
making a demand for the repeal of the Silver Bill; 
the business and mining interests west of the 
Minsiasippi will stand as a unit against its repeal, 
It will probably be a drawn battle; nothing of a 
decided character is likely to be done this winter, 
This statement is made from surface indications 
at this date, 





LAUNCHES AND TRIAL TRIPS. 

In order to provide sufficient depth of water 
for the large steamers of the Inman and Inter- 
national Steamship Company, who have decided 
to run them from Southampton instead of Liver- 
pool, Messrs, William Simons and Co, have 
recontly launched complete from their yard at 
tenfrow a powerful hopper dredger constructed 
to the order of the London and South-Western 
Railway Company, It has a bucket-lifting 
capacity to raise 400 tons of material per hour, 
and dredges to a depth of 40ft, below water level, 
Recoiling gear is fitted to the upper end of bucket 
ladder to prevent damage when dredging in a 
seaway or in hard material, he vessel is fitted 
with triple-expansion engines, and has all the 
most recent improvements, 

On the 19th inst. Messrs, Ropner and Son 
launched a steel screw steamer of the following 
dimensions, viz: —- Length over all, 333ft.; 
breadth, 41ft. 6in.; depth moulded, 24ft. She 
will be classed 100 Al at Lloyd's, and carry 
4500 tons deadweight on Lloyd's freeboard; she 
has raised quarter deck, and partial awning deck, 
cellular bottom for water ballast, and is built on 
the web frame principle, having all the latest 
improvements for a first-class cargo steamer. 
Her triple-expansion engines are by Messrs, 
Blair and Co,, of 1000 indicated horse-power, with 
two large steel boilers working at 160 1b. She has 
been built for Bergen owners, and the name of Frey 
was given to her by Mrs, Robt. Ropner. 

This morning—Monday-—Sir Raylton Dixon and 
Company launched from the Cleveland Dockyard, 
Midlledvouia, a very finely modelled steel screw 
steamer of the spar-decked type and of the 
following dimensions:—Length over all, 214ft.; 
beam, 29ft. 6in.; depth moulded, 21ft. 6in. This 
vessel has been built to the order of Messrs, T. S. 
and G, Vipond, of Montreal, and is of special 
design and high speed for the purpose of carrying 
fruit from the West Indian Islands and Florida to 
Canadian and United States ports. The same 
builders have rsorapons built’ several steamers 
for this particular trade, all of which vessels are 
exceedingly successful, ‘The engines will be fitted 
by Messrs, Westgarth, English, and Company, of 
Middlesbrough, the cylinders being 20in., 32in., 
and 52in., by 36in. The vessel has been built 
under the superintendence of Mr. IT. F. Irwin, 
of Liverpool, As she was leaving the ways the 
steamer was named City of Kingston. 

Messrs, William Gray and Co, launched the 
Clam on the 19th inst, from their yard at West 
Hartlepool. She is the third steamer of the 
same dimensions building by this firm to the 
order of Messrs, M, Samuel and Co., of London, 
and is, like the other vessels for the Suez Canal 
bulk oil service, constructed from the designs and 
under the inspection of Messrs, Flannery, 
Baggallay, and Johnson, of London and Liverpool. 
She is 338ft. long, 43ft. beam, and 28ft. deen, 
designed for the conveyance of general cargo as 
well as liquid cargoes in bulk, comprising, among 
other fittings, specially arranged ceilings. She is 
capable of carrying about 4500 tons of petroleum 
in eleven tanks and has bunker capacity for 
638 tons of coal, besides reserve bunkers. The 
vessel has also a special tank to enable her to load 
to the summer draught; this is also available by 
a special arrangement of hatchways for general 
cargo, All the special conditions necessary for 
passage with oil in bulk through the Suez Canal 
are fulfilled, She is built to Lloyd's highest 
class under special survey to three-deck rule with 
shade deck, having water ballast forward, aft, 
and under machinery compartments, She carries 
six sets of pumps and pulsometers for handling 
liquid cargo and water ballast, the large cargo 
pumps being capable of discharging the entire 
cargo in about twelve hours, Powerful steam 
ventilating machinery is fitted, arranged to dis- 
charge overboard dangerous gas, and the ship is 
fitted throughout with electric light, and has also 
a powerful search light for the Suez Canal. There 
are no fewer than twenty-two separate and inde- 
pendent steam engines in the vessel. 

On Jan 2ist. the Naval Construction and 
Armaments Company launched from its yard 
at Barrow-in-Furness the Northern Light, a large 
steamer constructed to carry oil in bulk or 
ager cargo. This vessel, which has been built 

the order of Messrs. Lane and Macandrew, of 
London, from the designs of Messrs, Flannery, 
Baggallay, and Johnson, of London and Liver- 
pool, is 347ft, long, 45ft. 6in, beam, and 
28ft, Gin, deep, and is subdivided by one longi- 
tudinal, two horizontal, and fourteen transverse 
bulkheads, She will carry about 4800 tons of oil 
in fourteen compartments, there being special 

ments for loading to the various draughts 
at different seasons of the year, At each end, 
and in the middle of the series of oil tanks, are 
safety spaces which can be filled with water; the 
peaks, large tank forward and bottom in way of 
machinery compartments being also arranged for 
water ballast, the two forward of these tanks 





heing controlled by a special duplex pump 


placed forward, There are in addition to the | 


tanks two cargo holds for general cargo, one 
forward aft, and one abaft the main tanks. To 
deal with the oil cargo there are two large 
Worthington pumps, and for exhausting the foul 
air and purifying the tanks after the cargo is 
discharged, a powerful fan is fitted, Six winches 
are provided for dealing with general cargoes, 
The vessel is propelled by engines 26in., 42hin., 
69in,, by 45in., taking steam from three boilers 
10ft. Gin. long by 14ft. lin, diameter, the steam 
for winches and oil pumps in port being supplied 
by two large vertical donkey boilers, Throughout 
the ship is a complete installation of electric 
light, and in all rooms steam heaters are pro- 
vided. ‘I'wo novelties in design are sae in 
this vessel, and both are intended to assist the 
combination in one vessel of the power to carry 
liquid cargo and general cargoes at different 
times, but in the same holds, without structural 
alterations, ‘The vessel is designed of unusually 
wide beam in proportion to her longi and depth, 
so as to give ample stability and to enable the 
oil cargo to be carried up to the level of the upper 
deck, and the necessary stowage room for the 
amount of oil that the vessel will carry is thus 
obtained with a reduced length fore and aft. 





GLASGOW UNIVERSITY ENGINEERING SOCIETY. — 
The third lecture of the above Society was deli- 
vered in the Engineering Lecture Room of the 
University, on Tuesday evening, January 17th, 
at 7.30, There was a good attendance, In the 
absence of Dr. Barr—hon, president who was 
indisposed, Professor MacLay, of Glasyow, pre- 
nidod. The lecturer for the evening was Mr. 
J. HW. A. McIntyre, M.I.M.E., Whit. Sch, —pre- 
sident of the Society—and his subject was 
“Lathes.” He began at the earliest and most 
primitive forms, and traced the development of 
the machine through all the intermediate changes, 
until he arrived at the most intricate and admi- 
rable machines which do service in the best of our 
great workshops to-day, The lecture was illus- 
trated by over fifty lantern slides, both photo- 
graphic and diagramatic, A short discussion 
followed, after which the meeting terminated 
with the usual votes of thanks. 


HULL AND District INSTITUTION OF ENGINEERS 
AND Nava Ancuirects.-On Monday, the 9th 
inst., the usual monthly meeting was held at the 
Institution Rooms, Bond-street. At the conclu- 
sion of the usual business, a paper on ‘The Neces- 
sity of and Means for Maintaining the Purity 
of the Water in Marine Boilers” was read by 
Mr. J. B. Edmiston, M.I.M.E., M.I.N.A., of 
Liverpool, He commenced his paper by dealing 
with the general causes of corrosion in marine 
boilers, such as rusting and the various galvanic, 
electric, and chemical actions, &c., and the efforts 
that have been made to minimise corrosion by 
murifying the water by the use of solvent compo- 
sitions and different forms of zinc. Coming to 
the subject of filtration, the lecturer thought this 
the means most likely to be effective in keeping 
boilers in a state of absolute cleanliness, Of 
course, there were certain difficulties to be over- 
come, but he thought these were successfull 
dealt with in the designs and model he submitted, 
The paper was well illustrated by drawings and 
beer and also by samples of deposits and filter 
cloths taken out of the filters after use. The 
pening gga a took part in the discussion :— 
Messrs. W. B. Dixon, J. Jamieson, M. Stirling, 
H. F. Fonney, R. Innes, G, H. Strong, J. Innes, 
W. Harris, J, Spear, and F, H. Pearson, A 
hearty vote of thanks was accorded to Mr, Edmis- 
ton, on the motion of Mr, Spear, seconded by Mr, 
Pearson, for his valuable paper. 

RiGGine A JuRY RuppER.—Steering a steamer 
that has lost her rudder is a task that taxes the 
ingenuity of the seaman to the utmost. So 
difficult is it to construct a temporary rudder 
of sufficient size to steer a large steamer, that a 
captain is considered jnstified in taking assistance 
in such cases, and usually tows another vessel. 
A case has just occurred which demonstrates 
that it is quite possible to steer a disabled steamer 
by means of a jury rudder, composed of the 
ordinary material found on board cargo steamers. 
The steamship Highland Mary, Captain Fraser, 
one of Messrs, Nelson Brothers’ line of vessels, 
engaged in the River Plate frozen meat trade, 
while homeward bound from Buenos Ayres, 
lost the use of her rudder, through the fracture 
of the rudder spindle, just within the trunkway. 
It should be stated that the rudder is formed 
in two parts, united by a large coupling. As it 
was found impossible to use the rudder, it was 
determined to construct a jury rudder. Three 
cargo derricks were laid side by side, and 
secured in position by cross ties formed of bunker 
hatches. The derricks were from 28ft. to 36ft. 
long, and from 12in. to l4in. in diameter. The 
heels of the derricks were secured by passing a 
bolt through the eyes of the shoes; chain 
lashings were then passed round the derricks 
and wedged up, the lower end being weighed by 
mooring chain, This formed the rudder proper. 
To the upper part of these derricks another 
derrick was lashed, by chain lashings, trans- 
versely, or at right angles to the plane of the 
rudder derricks, From the heads and heels of 
these latter jin. iron chain was secured to the 
extremities of the transverse derrick, These 
chains were set up taut by means of cylinder 
cover lifting screws. In plan the structure in 
its outline resembles a kite, To the heels of the 
rudder was shackled a steel wire hawser, which 
passed over the transverse derrick and was 
made fast on board midships, To the extremities 
of the transverse derrick steel wire steering ropes 
were attached and led in the ordinary manner to 
the steam steering engine. With the apparatus 
in position, the jury rudder made an angle of 
about 40 deg. wit "the surface of the water, the 
weight of it being about four tons. With this 
rudder the Highland Mary completed her 
voyage, steering some 1200 miles, e credit 
for the construction of this ingenious j 
rudder is due, we understand, to the chief 
engineer, Mr. John Livingstone, whose skill 
has not only saved the heavy salvage, but has 
also prevented a ible claim on the under- 
writer for deterioration and damage to the 
cargo of frozen meat, 
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Condensed fvom “ The Mluatrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*.* When patents have been ‘ communicated” the 
name and address of the comraunicating party are 
printed in italics, 
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607. Means for the Curnn of Fiat Foor, J. Holland, 
London. 

608. Gas Motors, L. Sabatier, J. Roche, and L. 
Rodier, Manchester. 

609. Gauzy. Tra-svoon, W. H. Soulby, Rochdale. 

610, Cuionen's Comront, T. Payn, Penge. 

611, Drawinc-orr Rovers, BE. Gaunt, W. H. Cock- 
croft, and 8. Best, Bradford, 

612. Canpine Exoixes, FE. Gaunt and A. Smith, Brad- 
ford, 

613. Vevocirmpon Sappre Bossrs, &c., R. Mason, Bir- 
mingham. 

614. Puorocrnariic Dank Stipes, 8. J, Levi, A. J. 
Jones, and KE. Holmes, London. 

615. Savery Automatic Cneck Brock, T. M. Houghton, 
London, 

616. Sasues, T. M. Houghton, London. 

617. AntirictaL Fret, W. Ballantine, Glasgow. 

618. Patent Brausn Skate, A. E. Steinthal, Man- 
chester. 

619. Crores Prov Prorreton, A., E., and A. Schutt, 
Bradford. 

620, The Sciestivic Screw Conveyor, F. Oakden, 
London, 

621. Preranation of Leap Sarts, W. S. Kilpatrick, 
Glasgow. 

622, Mera. Srees for Canniaces, W. WH. Wearing, Bir- 
mingham, 

623, Cur of Invennnas Caves, J.P. Thornton, London. 

624. Lamy Exrincuisning Mrcuanism, J. Tangye, 
Birmingham. 

625, Consets, G. Gent, London. 

626, Biwiany Crom Reviven, R. 8. Moseley and 8. 
J. Sheen, Landon. 

627. Cueck Tina, G. Fowler and T. G. Dickinson, 
London, 

628. En.eotric Licur Staxparnps, &e., H. Faraday, 
London. 

620. Bureacnine Process for Yarns, C.D. Abel.— (0. 
Kefevatein, weu., O. Kefevatein, jt, aad Ue firm of 
Siemens and Hatake, Germany.) 

630. Issectons, A. Friedmann, London, 

631, Distnrecrants, H. Noerdlinger, London. 

632. Purnteving Gases Discuancep from Gas ENGInes, 
C.D. Abel. (The Gas Motoren Fabrik Deutz, Germany.) 

633. Burvon or Fastener for Garments, J. Turner, 
London. 

634. Lona Lines for Deer Sea Fisninc, D. Allen, 
London, 

635. Winvow Sasies, W. Pattenden and A. Rindesland, 
London. 

636. Nut Locks, E. KE. Poole, J. D. Dunn, G. Goodloe, 
and P. Nichols, London. 

637. Brick and Tine Making Macnines, W. Crook, 
London. 

6388, Manuracrure of Wririnc Pens, E. Porter, 
Ipswich. 

639. Burrons, T. G. Whitmore, Bury St. Edinunds. 

640. Manvuracture of Coat Gas, P. Dvorkovitz, 
London. 

641, CoLovrninao Matrers, J. Y. Johnson.—({7h- 
Badliache Anilin and Soda Fabrik, Germany.) 

642. Manuvacture of Akmour Pirates, J. D. Ellis, 
London, 

643. Measurtnc Apparatus, W. C. Townsend, 
London. 

644, Locking Nuts on Screws or Bouts, W. Rayner, 
London. 

645. Secunine Preumatic Tires, W. Lugton and E. C. 
Furby, London. 

646. MAGAZINE SMALL-ARMs, M. H. Durst, London. 

647. Mernop of Makino Meran Piares, J. B. Nau, 
London, 

648. Manuracture of Neckties, W. Willeringhaus, 
London, 

649. Manuracturnr of Screw Srorprers, J.J. Varley, 
London. 

650. Jets for Water, P. Perrinon, London, 

65), Preumatic Wurecs, W. Hunter, Dundee. 

652. Vatve Gear for Steam Enornes, L, 1. Seymour, 
London, 

653. Wixpinc Hemp, A.G. Brookes.—(J/. P. Strangman, 
Italy.) 

654. Winpinc Hemp, A. G. Brookes.—(/. P. Strangman, 
Italy.) 

655, Apparatus for Dryinc Matrices, R. L. Hattersley, 
Manchester. . 

656. Apparatus for Makine Biscuits, W. T. Carr, 
London. 

657. Saws, J. 8S. Wallace, London. 

658. Composition for Firevicuters, J. Morley, 
London. 

659. VARIABLE Sperp Gearinc, W. W. Beaumont, 
London. 

660. Piates for Seconpary Batreries, H. F. Kirk- 

trick-Picard and H. Thane, London. 

661. Lerrer Parer and Envavorr, G. E. P. Gaskell 
and N,. Lindsay, London. 

662, Easy Repair of Tires for Cycies, W. H. Moss, 
Manchester, 

663. Guiiies for Rain Water, J. and A. Duckett, 
Burnley. 
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664. Fisnina Rops and Tack ie, J. P. Wright, london. 

665. Macuines for Makino Boxes, J. M. Gimson, J. 
Gimson, A. Gimson, 8. A. Gimson, and G. Gibbons, 
Leicester, 

666. Pyeumatic Harness, R. Hassard, Dublin. 

Cinpver Sirrer, J. H. Atkinson, Leeds. 

Tires for Cycies, W. Henderson, Dublin. 

Securing Tires to Wueets, W. Bonous, Lanca- 
shire. 

670. Furnaces for the Treatment of Rerust, W. 
Weaver, London, 

671. AsHes Pans, G. Myers, Sheffield. 

672. Merauiic Packinus for Piston Rops, 8. A. Ward, 
Sheffield. 

673. Ain CusHion Rupper Covers, W. Plowright and 
T. Bowyer, Salford. 

674 Fo.pina Pince Nez, A. Thumwood, London. 

675. Orr-SHORE Distance INpicaTor, E. Baker, London. 

676. TRANSMITTING PowER MecuanisM, H. F. Easton 
and T. A. Joyce, New York. 

677. Bakers’ Air-pRoorF Heap Pap, T. R. Waite, 
Norwich. 

678. UNBREAKABLE Gas Pipe, J. Weil, H. Dickstain, 
and J. F. Winter, London. 

679. GuLLIEs and Traps, J. J. Green and W. Oates, 
Halifax. 

(80. Fur. Ecoromisinc Boers, T. J. Thompson, 
Newcastle-upon-Tyne. 

681. TrReaTING Propucer Gases, J. Addie, J. Cuning- 
hame, and W. Macfarlane, Glasgow. 

682. Cyanipes, J. Addie, J. Cuninghame, and W. 
Macfarlane, Glasgow. 

683. bee and SortinG Materiacs, A. M. Robinson, 
Live le 

684. Draucut ExcLupER Construction, W. Clarkson, 
Bradford. 








691. Corset Streets, E. Render, Leeds. 

602. Re-neatine Furnaces, J. Hilland W. G. Goodwin, 
Glasgow. 

693. Pypats, A. Barnsley, J. Randle, and T. Bucking- 
ham, Leicester. 

604. Eveermic Licutisc Wire Casinos, R. Atkinson, 
Shipley. 

65. Putteva, G. F. Chutter, Birmingham. 

5, Castors, R. Lawson, Longton. 

v7. Cankyinc Baos or Basses, R. EB. Marland, 
Halifax. 

60%. Cuais Gear and Spur Wueess, &e., J. Cant, 
Dundee. 

699. Heetinc Macniserny, W. H. Dorman, Stafford. 

700. RELEAKING Suart from Hagneas, T. L. Lefebvre, 
Manchester. 

701. Miners’ Savery Lamers, JT. Morri«, Bir- 
minghain. 

702. Meta. Lats for Formine Ceitincs, A. O. Wright, 
Birmingham. 

703. Suarvixc Cextremsc Apparatus, W. Copley, 
London. 

704. Superirete for ButTter for Coxrectionery, R. T. 
Hyland, London. 

705. Tricve.es, B. Mitchell and J. Bulmer, 
London. 

706. Seamirss Trovens or Vessens, F. Spivy, 
London. 

707. Securing Wacos Covers and the like, W. Bird, 
Manchester. 

708. Raine the GaLLentes of Lamry, H. Walker, Bir- 
mingham. 

709. Heatine Stoves, Finer.aces, or Grates, E. Pim, 


Liverpool. 

710. Maxuractvnine Sact from Brixe, R. C. Wilson, 
Liverpool, 

71. Arrivinc Cement to Survaces, J. C. Sellars, 
Liverpool. 


712. Puttey Biocks, D. J. Morgan.—(W. G. Nivon, ov 
the High Seas.) 

718. Catico Pristine, The Thornliebank Company 
and W. E. Kay, Glasgow. 

714. Sewinc Macwines, J. Happe.—(W. Hap’, 
Germany.) 

715. Topacco Pires, A. A. Percy, Glasgow. 

716. Base-rLares for Fencine Stanpakps, R. R. Main, 
Glasgow. 

717. Arpanatus for Use in Tusseciine, G. Talbot, 
Glasgow. 

718. Give Brvenes, W. Simpson, Catheart, near 
Glasgow. 

719. Gear for Cycies, G. P. Mills and D. W. Bassett, 
London. 

720. Drars and other Pires, B. J. and A. H. Dicksee, 
London. 

721. Preumatic Tires, W. Turner, London. 

722. Arparates for Dryinc Tra, 8. C. Davidson, 
London. 

723. Fixinc Axies of Wuees, C. Richards and H. 
Muir, London. 

724. Firaments for Evretric Lamps, F. R. Pope, 
London. 

725. Programme Atracuments, C. F. F. P. Uhlmann, 
London. 

726. Stanp for Disprayinc UMBRELLAS, J. H. Hebdon, 
London. 

727. New Game of Taste Foorpatt, F. A. C. Fagan, 
London. 

728. Pieces Usep in the Game of Cugss, C. W. Arm- 
strong, London. 

720. Bieacnine Yarns, ©. D. Abel.—(0. Kefiratein, 
wn., and O, Keferatein, jun., Germany.) 

730. BRAKE ARRANGEMENT for CycLes, W. M. White, 
London. 

731. Steam Hamoers, P. Otto, London. 

732. Frepinc Botries, R. Turck, London. 

733. CLEANING LeatTHers, Metars, &e., A. Peacock, 
London. 

734. Heatine Pires of Greennovses, W. Payne, 
London. 

735. Gas Enoines, C. D. Abel. — (The Gas Motoren 
Fabrik Deutz, Germany.) 

736. Manuracture of Waite Leap, J. C. Richardson, 
London. 

737. Steamsnirs’ Sterns Tupe Vartves, J. 8. Starnes, 
London. 

738. Toys, W. Midgley, London. 

739. Process for Preraration of Tea, W. C. Leechman, 
London. 

740. Button Hooks, J. R. Cockram, London. 

741. TRANSPARENT Fitms for Puotocrarns, W. H. 
Walker, London. 

742. Knitrep Stockincs, R. W. Scott and L. D. 
Williams, London. 

743. Door-noits, J. Cathrein, London. 

744. ExtractinG Fisre from Piaxts, J. J. Weicher, 
London. 

745. Seat Guarnps, R. Heinhaus and F, Dittermann, 
London, 

746. ATTACHMENT for Brakes of Bicycies, W.S. Porter, 
London. 

747. Contronuinc Rearinc Macuines, H. R. Grifhn 
and T. Culpin, London. 

748. Dritiine Rock, O. Terp, C. B. Brown, and C. A. 
Godfrey, London. 

749. ADMINISTERING Drves HyroperMIcaty, E. E. M. 
Payne, London. 

750. Eve GLasses or Pince-nez, A. R. Walter, 
London. 

751. Makinc ALuminium Sutpnipe, C. T. J. Vautin, 
London. 

752. SeELF-RAISING FLourn Compositios, 8. Wager, 
London. 

753. Frepine Borris, O. Grafe, London. 

754. Linotypes, W. P. Thompson.—((. Scars, Uarted 
States, 

755. Winpinc Tureap into Batts, J. Taberner, Man- 
chester. 

756. Gotr Ciubs, W. and J. J. Hardy, London. 
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7. ELectropes, H. T. Barnett, London. 

8. ELecrropes, H. T. Barnett, London. 

759. Cigars, H. J. Nathan, London. 

760. Steam and other BorLers and Ketties, W. Jones, 
Bristol. 

761. Propecters, L. J. y Puig, London. 

762. SHARPENING Razor Braves, W. C. Morison, 
Lympstone. 

763. Gavce for Testinc Quauity of Lace, F. Plumb, 
Nottingham. 

764. CaLcuLator, T. Wolstenholme, Haskayne. 

765. Urinistsc Peat in Constructine Roaps, J. A. 
Rossiter, Dublin. 

766. DupLex HorsesHor, C. Berks and T. Roberts, 
Hanley. 

767. Compasses, W. Low, Thetford. E 

768. Cycle Lamps, J. Parker and J. B. Worton, Bir- 
mingham. 

769. Pumps, J. Pumphrey, Birmingham. 

770. PANELLING of WALLS, &c., C. H. Carrington, Man- 
chester. ; . 
771. Hurricane Lanterns, W. H. Bulpitt, Bir- 

mingham. 
772. EXTINGUISHERS for CaNnpLEs, F. Cook, J. Dobbs, 
and D. Robbins, Birmingham. My 
773. SELF-LEVELLING Suirs’ Bertn, A. H. de Wind, 
Ireland. pa: 

774. Pipe for Conveyinc Warer, &c., R. F. Yorke, 
London.  k 

775. Evecrric Arc Lames, E. Conrady, Keighley. 

776. Brus Scrapers, W. Tosh, W. A. Brown, and J. 
Siadaniane i 





635. Fire Guarps for Grates, H. H. Langston, 
London. 

686. ConsTRucTION of SterroscopEs, W. Middlemiss, 
Bradford. 
7. New Water Fitrerinc Apparatus, J. Barker, 


ale. 

688. Steam Trap, W. Lees, Halifax. 

689. Wasnina Gratin, J. Y. Johnson.—(J. Saladin, 
France. 

690. Woot Sprnnina, &c., Macutnery, R. C. Willey, 
Halifax. 





Glasgow. A 

777. PxNeumatic Sprincs and Sprinc-poxes, 8. C, 
Cashel, Glasgow. 

778. TIME-TABLE Hover, L. Calverley and T. H. 
Marsland, London. no 

779. Reauiatina the Temperature of Water, A. 
Shiels, London. be 

780. MANUFACTURE of BepstEAD Knoss, G. R. Payne, 
Birmingham. 

781. Cryper-siFter, T. J. Addy and R. E. Broadhurst, 
Manchester. 
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782. Apparatus for Disinrectine Ras, J. Mlingworth, 


Halifax. 

783. Peppte Brockxs for Bicycies, Boruchson and 
Brener, London. 

784. Lockinc Arraratus for Cycies, A. Macdonald, 
Glasgow. 

785. BALANCED Supe Vatves, E. K. Dutton.—(J. P. 
Lightbody, United States.) 

786. Speepinc Gear for Vetocrrepes, W. J. and E. 
Freeman, London. 

787. Wririnc Macuives, J. Gardner, Manchester. 

788. Orance CoLtourtnec Martrers, T. R. Shillito.—(J. 
R. Geigy, Switzerland.) 

789. Lock for Cycues, C. Sangster, Glasgow. 

790. PRessuRE-REDUCING VaALveEs, W. T. Ellison, jun., 
Manchester. 

791. CLosine ELectricat Conpuits, J. H. Tucker, Bir- 

ningham. 

Drivine Gear for Cycies, J. A. Poole, London. 

. Vevocrpepes, G. H. Presswell and J. Brooker, 

London. 

794. Battoons, A. 8. A. Maranhaé, London. 

795. Cuains of VeLocipepes, H. and E. Hawkins, 
London. 

7%). New Fastener for Neckties, E. H. D. Lloyd, 
London. 

797. Means for Licutinac Gas Lamps, F. T. Smith, 
London. 

798. Wixpinc Frames for Woo. and Worstep, L. Gar, 
London. 

7%. Kerries, E. C. Ribbans, London. 

800. EsectinG Mecuanism of Smat-arms, H. W. 
Holland, London. 

801. Leap Pires, J 
Reade, and J. Taylor, Southport. 

802. Box, G. A. Foster, London. 

803. SHowinec TRADESMEN if they are Requirep, W. S. 
Evitt, London. 

804. ArracHMENT for Trucks, L. F. Fisher and J. A. 
Ferguson, London. 

805. Avromaric Toy Savincs Banks, D. R. Reynolds, 
London. 

806. Equitipritm Spinp.e Vatve, L. W. Douthwaite, 
London. 

807. SecurinG Broocues to the Person, J. O. Lee, 
London. 

808. Orpentnc Bortries, Jars, and the like, W. Boden, 
Sheffield. 

809. New Game of Foornatt BrLiiarps, F. Cooper, 
Manchester. 

810. * Dorrinc” Cans, R. Jackson, Manchester. 

Sil. Mait Carrs, W. J. Parker and E. J. Parker, 
London. 

$12. Marcu Boxes, The Hon, F. D. Leigh, London. 

813. Evecrropes fer AccumvLators, C. Pollak, 
London. 

814. Moron Brusues, F. H. Judson and W. J. Wood- 
ward, London. 

815. Casks, A. J. Aitkens, London. 

816. Drying GraxuLar PULVeRULENT, H. A. A. Dom- 
brain and J. 8. Critchley, London. 

S17. Tins for Preservep Foop, J. L. Johnston, 
London. 

Sis. Comrounp for Mepicrnat Purposss, C. D. Abel. 

(C. F. Bockringer and Sihne, Germann. 

$19. Tires of BicycLes and other Venicies, J. E. 
Hough, London. 

820. Go.r Ciuns, J. Hodgkin, Richmond. 

s2l. Cuair, O. Townsend, London. 

22. Prorectinc Iron and Steer, A. 8. Bower, 
London. 

823. Ceramic or Porrery WARE CrvuciBLEs, J. Davies, 
London. 

S24. Cnemicat Comprounps, H. E. Newton.—(The Far- 

atabyck rimals F. Bayer and Co., Germany.) 

$25. BDeTANAPHTHO-HYDRA-QUINONE, H. E. Newton.— 
(The Farbengabriken cormals F. Bayer and Co., Ger- 

: Tea-pots, J. Ravenscroft, London. 

$27. Comprxation InstruMENT for SMOKERS, H. J. 
Hadley, London. 

$28. Suiprers, B. Bush, London. 

S20 Sam Furuse Devices, R. Carman and H. W. 
Ezard, London. 

$30. Propuction of Stace Ictivsions, C. Morritt and 
J. Winson, London. 

S31. Copyinc Presses, J. J. Kear, London. 

832. Ferruce for Steam BorLer Tuses, D. J. Morgan, 

ondon. 

$33. Spcrion CELL, R. Jones, London. 

834. ComBrnation Waltst Bett and Truss, H. L. Leslie, 
London. 

$35. SecuriING Corpses in Corrins, J. Loersch, jun., 

sndon, 

836. Srarnep Giass Panews, H. C. Hughes, London. 
37. Kerries, W. Saunders, London. 

838. SNarp Hooks, G. C. Bird, London. 

39. Hoops for Roap Veuicies, &c., H. C. Fellowes, 
London. 

840. Urinisine Cicar Banps, T. Veasey and R. W. Bill, 
Huntingdon. 
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841. Exurerric Intcmination of Criocxs, Sir D. L. 
Salomons, Tunbridge Wells. 

§42. Beer Encine Nozzves, J. Howard and W. Buck, 
London, 

843. SuspenDING FEEDING Nose-Bacs, G. N. Wheeler, 
Dublin. 

S44. Manve., 8. N. Wellington, Great Yarmouth. 

S45. Prorectine Apparatus, E. Warmington, 
Southminster. 

S45, Water Cocks, F. G. Paynter, Newcastle-on-Tynce. 

S47. Vaves of Steam Encines, A. Sowden, Halifax. 

S48. MecnanicaL Sraces for Microscores, F. Iles, 
Birmingham. 

849. Dastnrectant Paints, W. Griffiths, London. 

800. HyGrenic Fiocr Bry, P. Young, London. 

.851. Surps’ Lamps, 8. T. Newman, T. F. Field, and 
E. V. Shakespeare, Birmingham. 

- Air Pumps, C. A. Miller and F. J. Miller, Birming- 
1am. 

853. CAaNDELaBRA, R. E. Marshall and C. Marshall, 
Birmingham. 

854. Beps and Covcues, J. H. Walker, Glasgow. 

855. Apparatus for AppLtyrsc Stream for HEATING 
CYLINDERS, Drums, &c., J. Jack and H. Ormsby, 
Glasgow. 

S56. Turpives or WATER Motors, F. G. M. Stoney, 
Glasgow, 

S57. Surps’ TeLecrapns, J. W. Ray, Liverpool. 

S58. INSERTING Papers into TEXTILE Goops, J. H. 
Riley and E. O'Connor, Manchester. 





859, SeELF-VeNTILATING Hat, R. A. Matthew, Notting- 
ham. 
Si0. Pumps for Acrvatine the SypHons of FLvsHinc 


_ ERNS for WaTER-cLOsETS, &c., J. Holt, Liver- 

pool. 

861. IMpressinec MaTeriat with Comprvations of 
Dots, &c., R. Murray, Dundee. 

Tapers for Licutine, 8. Boyd, Manchester. 

38. ENveLopes, W. Newham-Amoore, London. 

wd. Simprex Sarery Vatve, R. Hainsworth, East 
Leeds. 

865. Mustarp Pots for Tarie Use, G. C. Nobile, 
London. 

Si6. Cookinc Rayors, R. F. McAdam, Glasgow. 

S07. VENTILATING ApPLiaNnces, J. D. G. Thompson, 
Glasgow. 

S68. Game and APPLIANces THEREFOR, F. W. Blaydes, 
Glasgow. 

869. Evectric Brits, H. Nehmer, London. 

570. AvTomaTICALLy Srorpinc Macninxes, J. W. 
Knowles and H. Barker, Bradford. 

S71. Gotosnes, W. Wilkinson, Mansfield. 

S72. Sarery Winpow Sasn, G. E. Farr, Scarborough. 

873. Corrin Hanpie Manvracture, 8. Timings, Bir- 
mingham. 

874. Gas Retort Cnarcinc Apparatus, J. Webster, 
London. 

875. VeLocipepe Sappies, W. Bown, Birmingham. 

876. Box Nattinc Macuine, H. J. McDo and J. 
Barr, Glasgow. 








877. ExtincuisHine Fires, J. Clegg, Manchester. 

878. THREAD WrinpDING MecHANIsM, J. and A. Keats, 
London. 

879. Loom Suutties, C. E. Gray and W. Keighley, 
London. 

880. Casks, &c., J. H. Brindle, Manchester. 

881. CycLe Stanp, R. White, London. 

882. Topacco Pipes, A. B. W. Gehrke, London. 

883. DovBLe TRAVELLING Rvas, C. H. Jones, Man- 
chester. 

884. PerMANENT Way of Rattways, J. Wilkinson, 
London. 

885. MovasLE Arm and Heap Rests, F. Attock, 
London. 

886. Juas, F. W. Smith, London. 

887. Compryation Toots and Toot Hoxpers, J. D. 
Pigott, London. 

888. MouLps, &c., for SreREotypinc, G. Eastwood, 
London. 

889. Music Casgs, H. Cripps, London. 

890. SHor Brusues, H. Barnes, London. 

891. Means for PRopELLING TRAM-cars, B. G. Martin, 
London. 

892. Boat Oars, E. Edwards.—({C. Hoerndli and A. Heim, 
Germany.) 

893. InpicaTinc the Position of the Snore, W. 8. 
Simpson, London. 

894. METHOD of Prectprratinc Gotp, W. Colquhoun. 
A. Colyuhoun, Mexico.) 

895. Knitrinc Macuinery, F. Keywood, Nottingham. 

896. PREVENTING Damace by Rattway CoL.isions, J. 
Favets, London. 

897. Quick-FiriInc Gus Movuntines, J. Vavasseur, 
London. 

898. Screw Prope..ers, J. C. Bull, London. 

899. MARINE Steam Enornes, F, T. Marshall, London. 
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900. Frame for Wasuino and like Macutnes, A. Hirst, 
Halifax. 

901. Cuan Protector for Cycies, R. M. Woodhead, 
Nottingham. 

902. Carp Cases, W. Bowman, Derby. 

903. TRovsER Leo Support, J. Wyrill, Bradford. 

904. Gor Batt, D. Donaldson and J. Thow, Edin- 
burgh. 

905. Hyprautic Tires, J. Roche, Dublin. 

906. Hypravtic Mary Vatve, F. 8. Cripps, Sutton. 

907. Takinc-up Motion of Looms, R. T. Gillibrand, 
London. 

908. ‘“‘CHaseE” for Sprnninc Frames, J. Hargreaves, 
London. 

909. Soarinec and other Macuines, C. L. Jackson and 
E. W. Hunt, London. 

910. Pirr Connections, H. Shelmerdine and R. Holt, 
Southport. 

911. CLEANTNG Tonacco Pipes, J. Stalker and J. David, 
Glasgow. 

912. JacguarD Macutyes, J. Bannister, Keighley. 

913. Sairt Curr, M. Lynch, Ireland. 

914. CycLe Sapp.e, C. R. Soar, Burton-on-Trent. 

915. Lawn Tennis Bats, T. Stopher, Ipswich. 

916. Courtine for Raibway Carriaces, &c., J. J. E. 
Lenoir, Liverpool. 

917. LusricaTine Spinp.es, F. Holroyd, Halifax. 

918. METALLIC BepsTgEapDs, 8. Wilson, Birmingham. 

919. ARTIFICIALLY PropuciNG the Ozone, L. Girerd, 
Paris. 

920. Ho tper for Music Sueets and Books, W. C. Hunt, 
Croydon. 

921. SuspenDERs for Teapots, F. Fidler, Sheffield. 

922. Foo Sienans, A. Flory, Birmingham. 

923. Compasses for Hotpinc Pencits, C. and W. T. 
Smith and E. Brown, Birmingham. 

924. Encasinc the Cuarin Gear of VELOCIPEDEs, P, 
Davies and A. J. Pervan, London. 

925. VeLocirepes, A. Rivett, London. 

926. Prevmatic Tires, J. Bradbury, jun., London. 

927. PLovens, J. Clayton, London. 

928. Horsk-HITCHING Device, J. H. Quinton, London. 

929. Fastentnc Device for Doors, A. P. Travis, 
London. 

930. Pinkixc Device, J. E. Welmer, London. 

931. TypE-writer, G. Royle, Loudon. 

932. Recerrac.es for Sewace, R. Gates, Gravesend. 

933. EvecrricaL Arc Lames, W. H. Lauder, Dublin. 

934. Lupricator for BicycLe WHEELS, T. Clarke and 
R. C. Smith, Manchester. 

935. Latnes for MAKING Spooits, W. McCrossan, J. 
Paul, and J. P. Kerr, Southport. 

936, Seep and Manure Driti, H. Wartze, Berlin. 

137. HosE-SUSPENDING ELpow, W. Pett, Exeter. 

938. THe Missinc Worp Puzzir, H. W. Wilson, East 
Dereham. 

939. Ain Compressors, E. Evans and W. and G,. 
Veitch, Glasgow. 

940. SiGNatuinc Rartway Trans, &c., W. Tillett, 
London. 

941. Opentnc Cans, 8S. Wastell, London. 

942. Forkep Triccer for Gates of Werrs, L. F. 
MacLean, London. 

943. INcor MouLps, T. L. Binney, London. 

944. Potisuinc the Exps of Boppins, W. McCrossan, 
R. McCracken, and J. P. Kerr, Southport. 

45. CycLE Sranps, E, A. Stretton, Cheltenham. 

946. RoLLers for Wet Sprnninc Frames, J. V. Eves, 
Belfast. 

947, Exocrine Packiye, H. Brandon, West Hartlepool. 

948. Tor-cLip for BicycLes, J. Buchanan and E, F. 
Croft, London. 

949, Warer-TUBE Steam Borers, J. and J. E. Mills, 
Manchester. 

950. Warcn Protectors, H. 8. Saunderson, Man- 
chester. 

951. Ituumination Devices, W. Defries and V. I. 
Feeny, London. 

952. Bearincs for ScrEw Prope.iers, L. A. Legros, 
London. 

953. Warminc and, VENTILATING Rooms, J. White, 
London. 

954. Device for Bittiarp TaBLes, W. 8. Callard, 
London. 

955. Macuine for Dyernc Ripsons, J. A. J. F. Leclereq, 
London. 

956. CovpLine for Tramway Cars, C. Liihrig, London. 

957. Bive CoLourinc Matrers, 0. Imray. — (The 
Society of Chemical ladustry, Switzerland.) 

958. Type-wrirers, J. E. Wilson, New York. 


959. Staves for Roors, F. J. Ryan, London. 

960. Two.WHEELED VEHICLEs, T. J. Hovell-Thurlow- 
Cumming-Bruce, Baron Thurlow, London. 

961, SHavinc Apparatus, F. W. Baker, London. 

962. Dies for Puncninc Brooms, &c., C. G. Larson, 
London. 

oe. ~~ aaa Puorocrapuic Prints, E. Hooker, 
szondon, 

964. Lone Snot, W. S. Simpson, London. 

965. WATER Meters, B. J. B. Mills.—(//. Rostagnat, 

jun., France.) 

966. ATTACHING Pneumatic Tires to WHEELS, G. 
Schreiner and G. Hervieu, London. 

967. Smoorninc Irons, R. Bastin and J. Bush, 
London. 

968. Borters, M. W. Household and G. P. Garrett, 
London. 

969. Srups, A. D. Moll, London. 

17th January, 1898. 

970. VentiLatInG Sreamsuips, T. M. Rymer-Jones, 
London. 

971. ProreLiinc Suips and Boats, G. Wells, London. 

972. Avromatic RaILway SIGNAL, B. Fairlee, Kingst 








978. ANTI-FoULING for Surps’ Bottoms, E. H. Braid- 
wood, London. 

7 — Spreep BoiLer and Gearine, W. Bradshaw, 
un., ion. 

. Looms for Weavina, A. G. Brookes.—(H. Wyman, 
Unjted States.) 

981. Looms for Weavine, A. G. Brookes.—(H. Wyman, 
United States.) 

982. InpicaTIne Motions of Macninery, A. G. 
Brookes.—(F. J. Dibble, United States.) 

983. LInpicatinc Motions of Macuinery, A. G. 
Brookes.—(F. J. Dibble, United States.) 

984. Fire-LIGHTER, H. Btirger, London. 

985. TEMPERATURE INDICATING APPARATUS, J. Bartlett, 
London. 

986. DispLayinc Goops in SHor Wrnpows, J. Blakey, 


5. 

987. Grip Wasuer, R. and B. G. Simpson, Sheffield. 

988. Coat Borinc Macuinery, T. Heppell, and W. and 
G. Patterson, Newcastle-on Tyne, 

989. PHotocrarH Draininc Racks, F. T. Parsons, 
London. 

990. WaTER CircuULATING Device, F. G. Paynter, New- 
castle-on-Tyne. 

991. Topacco Pipr Pivas, R. Heaton and J. A. 
Sutcliffe, Blackburn. 

992. Winpow Cornice Pore, E. B. Churchus and J. 
Jewell, Bristol. 

993 Untoapine, &c., of Suips, C. and A. Musker, 
Liverpool. 

994. Hatcu CLeats, W. Cotter, Liverpool. 

995. SeraraTinc Dust from Cinpers, F, 8. Foley, 
Lancashire. 

996, Pepicyc.E, C. Francis, Suffolk. 
7. Buck ep Straps, H. Jane and Son, Falmouth, 

= — Grinpstones while Runnina, H. Knight. 

sondon, 

999. Automatic Door Stop and Catcn, W. Petty, 
Leytonstone. 

1000. A PHotocrRapHic Hanp Camera, H. and C, 
Gamwell, Liverpool. 

1001. Printinc BLocks and Rouuers, F, Beck, London. 

1002. Copy1na Books, J. P. Julia, London. 

1003. CarpInGc Enornes, G. A. Ayer, London. 

1004. CouvpLinc Raitway Trucks, &c., M. Pincus, 
London, : 

1005. ConTROLLING RarLway S1anats, C. M. Anderson, 
Manchester. 

1006. RecuLatine the Drac on Bossrns, R. C. Willey, 
Halifax. 

1007. Manuracture of Ketties, J. H. B. Manly, Bfr- 
mingham., 

1008. Dress SuspENDER ATTACHMENTS, H. Halliday, 
Birmingham. 











SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


485,364. CHuuck, D. A. Barnes, Schenectady, N.Y.— 
Filed March 81st, 1892. 

Claim.—Q) The combination, with the outer fixed 
shell and the inner rotatable ring with guides, of the 
gripping jaws, the worm, and a worm nut loosel, 
mounted in said guides, as set forth. (2) The combi- 
nation, with the outer fixed shell and the inner 


rotatable ring with guides with space therebetween, 
of the worm nut loosely mounted between said guides 
and having portions working in the guides, and a 
worm suitably mounted in the outer shell and 
engaging said nut, as set forth. 
485,407. Piston Packina, F. N. Ethridge, Boston, 
Mass.—Filed August 19th, 1892. 

Clain.—(Q1) A packing composed of a normally com- 
pressed helical strip having a cylindrical portion pro- 
vided with bevelled shoulders and the es cg 





rings having bevelled inner edges os agains! 
houlders and adapted to prevent late: separation of 
the coils of the strip bet said shouldé set 





as 
forth. (2) A ki composed of a normally com- 
pressed helical stri ving a cylindrical portion pro- 
vided with eo mf houlders and reduced end por- 





an 
tions outside of said shoulders and the continuous 


485,407) 





rings inclosing said reduced end portions and having 
bevelled inner edges ing on the bevelled shoulders, 
as set forth. (3) The combination, with a piston 
having heads a ons of a packing composed of a 
normally comp! helical strip surrounding the 
piston between said flanges and provided with a 
cylindrical portion having bevelled shoulders and the 
continuous rings in’ between the said 
shoulders and heads and provided with bevelled inner 
edges bearing against the shoulders, as set forth. 


485,669. ConTiInvous CURRENT TRANSFORMER, EF, 
Thomson, Swampscott, Mass.—Filed August 28th, 
1891. 

Claim.—{1) The combination, with a circuit supply- 
ing direct current, of a rotary transformer having an 
armature with a winding connected through com- 
mutating devices to suck circuit and a secondary 


nding i ig 
devices, and additional commutating devices rotatable 
relatively to the aforesaid commutating devices and 
connected with a separate circuit and with the 
secondary winding, and means for rotati said 
additional commutating devices. (2) An elec 








on-Thames. 

973. Extractinc the Essentiat Ors from the Rinps 
of Limes, &c., B. Harman, Glasgow. 

974. Wrencn for TicHTeninc Nuts, F. Pickles, 
Bradford. 

975. Apparatus for Esectinc Ort upon Water, R. 
Baird and J. Cochrane, jun., Glasgow. 

976. Raitway CarriaGE Door Fastener, E. Oades, 
Berkshire. 

977. Macuines for Dyeixnc Yarn, J. M. Collins, 
London. 





tro- 
v4 machine having a fixed field 
magnet mounted on a central shaft, an exterior rotary 
armature surrounding said field magnet and carrying 
two windings, sleeves surrounding said shaft, but 
supported out of contact therewith, and ym | said 
armature, a commutator for each winding, and two 
sets of current collecting devices bearing on one of 
said commutators, substantially as set forth. (3) An 
electro-magnetic induction. machine comp a 
fixed field magnet and a rotating armature having 
interior radial projections clearing the field magnet 
by only a small air space and having two sets 





of coils superposed in the spaces between the pro- 
jections, substantially as described. (4) A current 


collec’ apparatus com! ing a rotary commutator 
moun’ on a shaft om pon ES collecting devices 
bearing on said commutator and s' on a ring 
surrot 


nding said shaft and fixed wheels engagi! 
with said shaft and ring to support the latter am | 
drive it ata reduced speed. (5) A rotary transformer 




















comprising an interior cylindrical field magnet having 
its winding in two diametrically opposite notches, and 
a ring armature surrounding such field magnet and 
having interiorly projecting teeth extending close to 
the periphery of the field magnet, and primary and 
secondary coils wound around the armature and in 
each space between such teeth and commutating, 
devices for such coils. 


485,498. Pyeumatic Hammer, @. Glossop, Sheffield, 
England.—Filed August 24th, 1891. 
Claim.—{1) In a pneumatic hammer, in combination, ~ 

a reci) ting cylinder having a suitable port or ports 
for admitting air both above and beiow the piston, 
means for reciprocating the cylinder, a piston, a 
piston-rod, a tup, an exhaust port. a valve for closing 
said port, arranged to move outward to its seat, and a 

ressure piece whereby said valve may be moved 
Coed away from its seat while the cylinder is in 
motion, substantially as and for the purpose specified. 
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(2) In a pneumatic hammer, the combination of a 
reciprocating cylinder having suitable inlet . 
means for reciprocating the cylinder, a piston, piston- 
rod, and tup, with an exhaust port near the top of 
said cylinder, a valve, a spring pressing said valve 
inward to its seat, an exhaust port near the middle of 
the cylinder, provided with a valve, a spring pressing 
said valve outward to its seat, and a movable wedge 
adapted simultaneously to increase the resistance of 
the spring which closes the upper valve and to open 
the lower valve in opposition to its spring, substan- 
tially as and for the purpose specified. 


485,681. Travetiina Fiat Carpine Enaine, W. P. 
Canning, Lowel, Mass.—Filed July 19th, 1892. 
ee The combination, with a series of flats 
of a travelli: flat carding engine and a shaft, of 
sprocket wheels mounted on the said shaft and secur- 
ing means whereby the said sprocket wheels are fixed]; 
held upon the shaft and caused to rotate therewi 
with capacity for angular adjustment round the axis 
of the shaft, substantially as described. (2) The com- 
bination, with the series of flats of a travelling flat 
carding engine, a block shaft, and blocks mounted 
m the said shaft to turn therewith, of sprocket 
wheels and securing means whereby the saids procket 


485,681 








wheels, respectively, are held in position with 
capacity for angular adjustment relatively to the 
shaft, substantially as described. (3) The combina- 
tion, with the series of flats of a tra flat 
engine, a block shaft, and a block mounted on the 
to turn therewith, of a sprocket wheel at the 
side of said block and a bolt or screw ‘h 
an ted opening and clamping the et wheel 
to the block with ——— for angular adjustment, 
substantially as descri 











Fes. 3, 1893. 


THE ENGINEER. 


91 








AMERICAN ENGINES IN NEW ZEALAND. 
By Mr. C, Rous Martin, 


ALTHOUGH a comparatively small proportion of the 
railway locomotives used in New Zealand are of 
American manufacture—32 out of a total of 285—these 
relatively few American engines have come into much 
prominence and public notice, owing to their being 
used on the best known and most important trains. There 
has always been a slight tendency on the part of some of 
the New Zealand railway authorities to favour American 
locomotive practice, as presumably likely to be more 
suitable to a colony than the English. Perhaps the first 
indication might be found in the use of ‘ cow-catchers,” 
and big spark-arresting ‘‘ smoke-stacks,”’ which latter are 
fast dying out, extended smoke-boxes being substituted. 
Then the first tolerably large tender-engines employed on 
the New Zealand main lines, were of the American 
Mogul type, although English built. The earliest 
express engines used, when the opening of the through 
line required express trains to be run, were imported 
from the United States, being specially built by Messrs. 
Rogers and Company, of the Paterson Works, New 
Jersey—known as Class K. These were eight in number, 
and had cylinders 12in. by 20in.; 4ft. driving-wheels four- 





coupled, and leading and trailing two-wheel bogies, with 


An illustration of this fact has been furnished by the | 
action of the Wellington and Manawatu Railway | 
Company which imported its passenger engines at the | 
same time as the Government did those about which the 
trouble arose; they were in fact virtually included in the | 
same contract, and were identical in design and dimen- 
sions. The company required two more express engines, 
and also two locomotives of larger power to negotiate | 
the steep gradients met with after leaving Wellington 
northward—1 in 386 and 1 in 40 for nearly five miles, 
followed by other long grades of 1 in 56, 1 in 57, and 
1 in 66. They unhesitatingly sent their order to the 
Baldwin Works, and the engines have given entire | 
satisfaction. The heavy Consolidation engines, which 


| have cylinders 16 by 20, and eight coupled wheels 


of 3ft. Gin. diameter, proved equal to a load of 150 tons. 
at 16 miles an hour up a long gradient of 1 in 56, and | 


ran a like load at 42 miles an hour on the level, averaging | 
This is exceptional work | 


36 miles an hour for 15 miles. 
for an eight-wheel coupled engine on the 3ft. 6in. gauge. 


tively quite as good. They have taken 130 tons up 
1 in 100 at 20 miles an hour, and 120 tons up 1 in 57 at 


| caused by rain on the previous night. 


|and a stop of over 4 min. 


The engine began well, maintaining a speed of 30 to 33 
miles an hour up the steep bank of 1 in 36 and 1 in 40, 
which extends for nearly five miles frcm Wellington. 
Just after the summit had been passed, a special stop by 
signal had to be made, in consequence of a “ wash-out,” 
: A delay of over 
4 min. was thus caused, and further delay ensued 
in descending the long grades of 1 in 56 and 1 in 66, 


| owing to danger of landslips, which compelled reduction - 
| of speed for several miles. 


’ 


The train also had to ‘slow’ 
through Povivna and Paikakariki stations, to cross trains. 
Thus no very phenomenal time was made to the first 
regular stopping station, Otaki, 46 miles 8 chains, 
although the time, 76 min., was unprecedented, this 
including the ascent of two long banks, several bad slacks, 
The running time was 
72 min., which did not fall far short of 40 miles an 
hour. From the stop at the ‘“ wash-out” to Otaki, the 
time for the 40 miles was exactly one hour, of which, 
the last 19 miles occupied only 25 min.; the average rate 


miles an hour. 


| 
| 
The express engines—Class N.—performed work rela- | being a little over 45, and the maximum for a mile 55 
| 
| 


16 miles an hour. The engines of the same class on the 
Dunedin-Christchurch Government line have taken on 
the level loads of 81 wagons, estimated at about 


The following 374 miles to Longburn are nearly level 
| after a four-mile rise of 1 in 100 at starting and a similar 
| descent. Also in the next 30 miles there are no curves 
| sharper than 25 chains radius, and in the last 20 nothing 









































































eight-wheeled—double-bogie—tenders. When they were 
ordered it is evident that the prospects of the traftic were 
seriously under-rated. It is difficult now to comprehend 
why greater power was not given to the engines, as this 
could have been done without increasing their weight per 
axle, an important consideration with 40 Ib. rails. 


However, the engines did their work excellently so long | 


as they had light loads to deal with on suitable gradients. 
With light loads they easily attained speeds of 45 to 50 
iniles per hour, and even more in a few special instances. 
Also they drew considerable loads at low speeds on easy 
grades. But when the running speed of the Christchurch- 
Dunedin express was augmented to 35 miles an hour, on 
the lighter portion of the road, but with larger loads, and 
when these large loads had to be taken up the steep 
banks of one in fifty, which abound on the southern part 
of the road, then these engines proved unequal to the 
task, and two had often to be used with loads of 120 tons 
(exclusive of engine and tender) on the easier grades at the 
highest speeds, and with 80 tons on the steep banks. 
They were consequently taken off the regular express 
duty, and a new class was designed to meet the later 
requirements of the traffic. 

The design consisted in an enlargement of the Class K 
type, the cylinders being enlarged to 15in. in diameter, 
the boiler heating surface to 853 square feet, and a third 
pair of coupled wheels being inserted, the wheel diameter 
—4ft. lin—and piston stroke—20in.—remaining un- 
altered. 

An order for ten of these engines—Class V.—was sent 
to an English firm. On the first two being delivered, 
their weight was found to be ten tons greater than the 
specifications provided. The New Zealand Government 
refused to take delivery, as it appeared that all the 
bridges over which the engines would run would have to 
be generally strengthened. A lengthened controversy 
ensued as to the origin of the error, which resulted in 
misunderstanding being shown to have existed on both 
sides, and a compromise was arrived at, the Government 
agreeing to accept and alter the first two engines, while 
the builders undertook the needful modification of the 
remaining eight. All ten engines as altered have been 
at work for some years on the Dunedin-Christchurch 
line, also three additional ones imported by the Welling- 
ton-Manawatu—Private—Railway Company, and have 
done on the whole exceedingly good work. 

The delay caused, however, by the misconception to 
which I have referred was so serious, and at that juncture 
so inconvenient, that the Government sent a hasty order 
to Messrs. Burnham, Parry, Williams and Co., of the 
Baldwin Works, Philadelphia, U.S.A., for six engines of 
like dimensions to be forwarded with all possible speed. 
The outcome was that the six engines—which are 
classed as N—were put on board within five months 
from the date of the order being despatched from New 
Zealand, and at a cost of £400 per engine less than that 
of the English built locomotives, while no material 
alterations were required on arrival. Ten goods engines 
of the Consolidation class had been ordered from the 
English firm at the same time as the ten passenger 
engines, and were subject to similar delay, whereupon 
six were ordered from the Baldwin Works with the six 
express engines, and with like results in the way of 
economy, durability, and efficiency. It need hardly be 
said that this experience—whatever may be its true 
explanation—has enormously raised the character of the 
American manufacturers at the expense of their English 
brethren in colonial estimation, and but that the New 
Zealand railway authorities believe that they are now in 
a position to build their own engines—the first four 
locally built being proved entirely satisfactory—it is 
most likely that American makers would receive the 
preference. 


| 


PROFILE, WELLINGTON AND MANAWATU RAILWAY 


600 tons. But the most remarkable feats performed by 
these engines have been in the way of high speed. They 
have attained velocities which may not appear striking 
by the side of the 75 or 80 miles an hour run with 
English engines, having 7f{t. or 8f{t. wheels, on lines of 
4ft. 84in. gauge, with 90 Ib. rails, but are nevertheless very 
remarkable, as being done by engines with 4ft. lin. 
wheels, on a 8ft. 6in. gauge and 53 1b. rails. It may be 
mentioned, in passing, that on most of the main lines 
where heavy loads are hauled and fair speeds iun, the 
old 40 1b. iron rails have been almost entirely replaced 
by 53 1b. steel rails. Upon those roads the American 
engines on several occasions attained very high speeds— 
57°5, 58°5, and 59 miles an hour—and recently a special 
test was made on the Wellington and Manawatu line 
with results that excited a good deal of surprise. 

It was deemed likely that a necessity might arise for 
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sharper than 80 chains radius, the road generally being 


almost perfectly straight. The first 5} miles occupied 
93} min., owing to the adverse grade, but then the 
speed rapidly rose, and 50, 55, 58, 59, and €O were 


increasingly attained; 61—a mile in 59 secs. — being 
reached just before speed had to be reduced for engines 
passing through Kereru station. Frem this point the 
engine was put out to its full power along this straight and 
levelline. Arate of 60 miles was soon regained, and this 
was maintained as an average for 15 miles continuously. 
It was several times slightly exceeded. Two miles were 
done in 59 secs. each, two in 58 sees., one in 57secs., and 
one in 56°2sees. This was the fastest mile: but one-quarter 
mile was run in exactly 14 secs.—equal to a speed of 
64°4 miles an hour. Another slow had to be made over 
the sharply-curved approaches to the bridge over the 
Manawatu River and through the station yard; but the 
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running express trains in the quickest time practicable 
over the whole length of that line, from Wellington to 
Longburn Junction, a distance of 83} miles. The direc- 
tors, therefore, resolved to take the opportunity of an 
official trip along the line, to have a trial made of what 
could be done with a light load. The train, on this 
oceasion consisted only of two vehicles, a double-bogie 
American car and a brake van—also double-bogie—equal 
to a total weight of about 25 tons. The engine weighed 
80% tons, and the tender—eight-wheeled—193. An illus- 
tration of the engine is appended, also a profile section of 
the line over which the trip was run. The principal 
dimensions of the engine are as follow :— 


ft. in. 
Cylinders Pec eT ee een << fe 
Se eA ey os | Oe 
Coupled wheels (6) diameter... a cles, eee 
Bogie wheels (4) diameter 2 43 
tons cwt, 
Weight on Ist pair coupled wheels < 3 
ss 2nd os - a. rn: fie 
¥ 3rd = a Pesos de . 6 14 
fe leading bogie (2-wheeled) ... 5 4 
‘i trailing ,, Fe : 4 6 
+ total for adhesion... oo Rts or 
“ wotleronmineg ...... .. .. «. DW 1b 
” VE ode) ces seuss se, SO 
es engine and tender loaded... ... ... 50 5 
Total heating surface... ... ... ... ... .. 853 sq. ft. 
Area of fire-grate... ...0 2... 16 sq. ft. 
Steam pressure per square inch 140 Ib. 


The engines are fitted with steam sanding apparatus 
and steam brake. They have balanced slide valves and 
compensated axle-springs. Both the connecting-rods 
and coupling-rods are fluted, giving increased strength 





with lightness, 


BALDWIN NARROW GAUGE EXPRESS ENGINE, CLASS N. 


complete time from Otaki to Longburn—387 miles 6 chains 
—was equal to an average rate of 48°5 miles an hour, faster 
than either the Brighton or the Dover express. The 
times through stations were taken to fractions of a minute. 
The miles and quarter-miles were tested by chronograph 
to fifths of a second. The timing was done independently 
by Mr. J. E. Fulton, M.Inst.C.E., chief-engineer and 
locomotive superintendent, Mr. J. Marchbank, assistant- 
engineer, and Mr. C. Rous- Marten, all of whom were on 
the footplate. Subsequent comparison proved satisfactory 
agreement with times, which are authoritatively vouched 
for by those three gentlemen. Tle following is the station- 
timing of the train over this part of the run :— 


a Stations. Time. Speed. 
Otaki (dep.) .. 10.405 

5 41 Manukau (pass. ) 10.50 36°6 

9 12 Ohau ; 10.55 43°6 

14 9 Levin 33 ws Eke & 54:5 

7 79 Kereru—slack (pass.). 11. 53 43°2 

22 34 Shannon (pass.)..... 11.10% 53°4 

25 63 Makerua _,, 11.14 60°3 

29 66 Tokomaru_ ,, 11.18 60°5 

| 3329 =~... Linton - .. 11.214 60°6 
| (Slow over bridje.) 

| 37) «6 Longburn = (arr.) 11.265 . 45°3 


Out of the total distances there are nearly nine miles 
of 1 in 100 up, although, with the exception of 
the four miles at starting, these are broken up into 
short lengths with corresponding descent; the rails, 
as has been stated, are of steel, weighing 53 lb. to the 
yard. The sleepers are heavy and laid in good ballast. 
All the sharper curves are eased off on a plan introduced 
by Mr. Fulton, a length of less curvature intervening 
between the sharp curve and the straight. The engine 

_ steamed very freely and ran quite cool throughout. Both 
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FIVE THOUSAND HORSE-POWER TURBINES, FALLS OF NIAGARA 
MM, FAESCH AND PICCARD, GENEVA, ENGINEERS 


(For description see page 93) 
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Fig. 6 
Half Sectional Plan of Wheel 
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Vertical Section through Lower Wheel 
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NIAGARA TUNNEL WORKS, PORTAL 


MR, ALBERT H, PORTER, ENGINEER 
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line and rolling stock were examined after the first run, | besides three close together at the top of the canal ‘neers think that this modification will tend to diminish 
and were found to be in perfectly good condition, showing | opposite the wheel-pit of the main power station. All | the scour. 


no symptoms of having sustained any exceptional strain. | these openings are strongly lined with granite and ready | The lining of the tunnel down to the commencement 
The experiment is considered to have been a revelation | to receive the penstocks. of the framework is finished, and the greater part of the 


as to the speed possibilities of the 3ft. 6in. gauge. The The wheel-pit is 140ft. long by 18ft. wide, and is to | bracing is in place. It is expected that by March or 
total running time from Wellington to Longburn was | have a depth of 175ft. to allow for foundations of turbines, | April the tunnel will be completely finished from end 
1 hr. 58 min. for 83} miles. Including stops, the time | &c.; only a fall of 140ft. will be utilised. About half the | to end. 
was 2 h. 6 min., but the slacks caused considerable loss, and | pit was excavated to its full depth at the beginning of | The turbines by which the enormous hydraulic energy 
in ordinary work the journey could have been made within | December, and it will probably be completed before this | will be utilised will be, we believe, the most powerful 
the 2h., whereas the present mail trains are allowed is in print. All over the town of Niagara Falls limestone | ever constructed—5000 horses. Their general construe- 
4h. 40 min. for the same journey, including however, | is met with near the surface, extending to a considerable | tion and arrangement are illustrated by the engravings on 
several extra stoppages. | depth, but in sinking the shafts for the tunnel a good| page 92. The average head is about 136ft., and, in 
deal of shale was found also. The same has happened at | order to avoid the almost insuperable difliculty that 
the wheel-pit, and as the shale strata have invariably | would have been incurred with a foot step, owing to the 
been accompanied by water, incessant pumping has been | excessive weight—about 87 tons for the water alone—tlie 
THE UTILISATION OF THE FALLS OF NIAGARA. | needed. wheels are double, and, the water being admitted between 
The turbines have been designed by Messrs. Faesch | them, the upward and downward thrust nearly balance 
Most engineers have heard that steps are being taken | and Piccard, of Geneva, and the working drawings were | each other, and the remaining weight is taken in a thrust 
to utilise the Falls of Niagara, and the latest information | sent by them to the United States. They are to.run at | block or collar bearing near the top. The vertical shaft 
available at the time was given in our impression for | 250 revolutions a minute, and to develope 5000-horse power | is built up in sections. It is 185ft. long, and 
October 14th, 1892; but few on this side of the Atlantic | each. An order for two of them has been given to the | consists of steel plate tubes 38in. in diameter, with 
know precisely what is being done, and how near | I. P. Morris Company, of Philadelphia, and they expect to | solid shafts llin. in diameter, interposed to take the 
the civil-engineering part of this vast enterprise has | commence their erection this month. In the course of | steadying bearings or guides at two places. A wrought 











approached completion. the spring more turbines will be put in hand, and the | iron fly-wheel 14ft. 6in. in diameter, and weighing ten 
The work is being carried out for the Niagara Falls | company will have to decide what form of dynamo it | tons, is secured to the shaft just below the first guide 
Power Company by the Cataract Construction Company, | will adopt. bearing, as shown in Figs. 2and 5. The turbines make at full 


of which Mr. Albert H. Porter is resident engineer. For| Themost difficult part of the work—and to civil engineers | speed 250 revolutions per minute, so that the angular 
the purpose of description, we may divide it into four | the most interesting—is the tunnel. Starting close behind | velocity of the fly-wheel rim is 11,000ft. per minute. 
_ :—The canal, by which the water is taken from the | the wheel-pit, it passes under the town of Niagara Falls, | On the upper end of the vertical shaft will be keyed the 
iagara River above the Falls; the turbines; the elec- | entering the river just below the Suspension Bridge, | armature of the dynamo, which will be horizontal. The 
trical machinery, by which part of the power is to be con- | which connects Prospect Park with Queen Victoria Park | details of the construction of the dynamo have not yet 
veyed to Buffalo, and other places some miles away ; and | on the Canadian side. Its length is 6700ft., and the fall | been decided upon. At all events, no description of them 
the tunnel, or tail-race, through which the spent water | 7 per 1000. The section as originally designed was to | has been published; but there is reason to believe that 
from the turbines re-enters the river below the Falls. have been 29ft. high by 18ft. wide, as it was not at first | the dynamo will be of the alternating high potential 
The canal, shown in Fig. 1 on page 92, which | considered that any lining would be required. It was | type. It will be enclosed, as shown in Fig. 3 in a 
is 500ft. wide by 12ft. deep, starts at a point on | estimated that this would give a capacity for 120,000- | suitable covering. 
the northern side of the Niagara River, about a mile | horse power. But the fissures through which the water | The turbines are of the outward flow type. The wheels 
and a-half above the Falls. The object of the great | penetrated were so numerous, and the rock deteriorated | are 6ft. 2in. diameter outside. They are of bronze, with 
width is to insure a regular flow of clear water, and | so rapidly on exposure to the air, that it was soon seen | thirty-two buckets in each. The guide blades are thirty- 
freedom from ice. The stream at this point runs from | that lining would be necessary. Four courses of brick | six in number, divided into three superimposed rings or 
east to west; and instead of being made at right angles | set in cement have been built throughout the tunnel, and | sets, each 4in. deep, as shown in Fig. 4. The regula- 
to it, the canal inclines about 60 degrees towards the | the finished area has been reduced to 21ft. by 19ft. This | tion of the power is managed on a very unusual system. 
east, t.c., up stream. As an additional precaution, | will decrease the available force to 100,000-horse power ; | Instead of the fixed guide wheel being fitted with thirty- 
floating booms across its mouth will help to keep the | but when more is needed the canal will be slightly | six vertical sluices, a ring surrounds the wheel outside, 
drift ice out of it. The uprights for these booms are in | lengthened, and another tunnel built parallel to the first. | and throttles the exhaust. When raised into the position 
place, and the canal has been dug out to its full depth, It is estimated that the water will leave the tunnel at | shownin l’igs. 4and 6, no water other than the small amount 
and nearly to the proposed length of 1500ft. At the | the speed of seventeen miles an hour. As the tunnel | due to leakage passes; but by dropping the ring down, 
mouth, behind the caisson, a strip of solid ground a few | when finished will have a sectional area of 386 square | either one, two, or three rings of buckets and guides can 
yards wide has been left, and this will not be removed | feet, it is evident that the tendency to scour and tear | be put in action, and it is claimed that in this way the 
till the rest of the work is completed. away the masonry will be very great in such a large | efficiency of the water is the same whether the wheel 
It is proposed to utilise the water in three different | volume of water, travelling at such a high velocity. Our | gives out 33°3, or 66°6, or 100 per cent. of its power. It 
manners. Companies who prefer to put in their own | engraving of the “ Portal,” or outlet, shows the precaution | is not easy to believe, however, that there will not be 
turbines will have them connected with the canal, and ; which has been taken to counteract this. A stiffly built | some loss caused by the churning of the water which 
their tail-water conveyed to the tunnel. Direct force, to | angle iron frame, lined with steel plates }in. thick, is for | finds itself below the lowest set of openings. The sluice 
a limited extent, will be available at the power station ; | the last 96ft. built into the masonry, round the invert, | rings are, of course, in perfect equilibrium all round, 
and, by electric transmission, part of the power which is | and up the sides to the springing of the arch. The whole They are carried by drop rods or slings connected with a 
enerated at the head of the canal will be conveyed to a | of this frame is cross-braced and rivetted together, so as | pair of transverse levers set on the lower floor of the 
istance, The first enterprise to avail itself of the water | to form one continuous girder; and the steel plates have | wheel-pit, and this lever is connected with a second 
power is the Niagara Falls Paper Company, which is | accurately squared edges, and are flush rivetted. Our | lever at the top, which is controlled by a rack and spur 
just completing large works on the western bank of the | readers will observe that the tunnel at its outlet finishes | and bevel gearing in the turbine house, which gearing is 
canal, near its mouth. It has contracted for | off with an O.G. curve, and that the bottom of the portal | in turn thrown into gear backward and forward by a 
6000-horse power, and hopes to get to work some months | is considerably below the average water-level of the river. | centrifugal governor. The details of the governing 
before the main power station is finished. Beyond the | This was not part of the original design, but was rendered arrangement have been patented. 
intake are openings for four or five other penstocks, | possible when the tunnel had to be lined, and the engi- | The water is led down to the turbines by steel plate 
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235-UNIT FERRANTI DYNAMO, DEPTFORD ELECTRIC LIGHT STATION 
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pipes each 7}ft. in diameter. At full power each wheel 
will pass 430 cubic feet per second. The weight of this 


body of water is 26,800 lb., or nearly 12 tons. Falling as | 


it does from a height of 136ft., it represents 3,644,800 
foot-pounds per second, or in round numbers, 6600-horse 
power. Ifthe turbines give cut 5000-horse power, the 
efficiency will be therefore abcu‘ 76 per cent., which is 
perhaps not too much to reckon upon. 
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-— ARMATURE 
END VIEW 


THE DEPTFORD ELECTRIC LIGHT STATION. | is well worthy of a place in the largest, and doubtless the 
— | finest, Electric Lighting Central Station in the world. 
A NEW unit has been added to the plant of the London) Many of our readers, no doubt, who remember the 


Electric Supply Corporation at Deptford, and the power | original Ferranti scheme for Deptford—a scheme in 


of output of that station has been increased by some | which the horse-power of the various engines was to be 


6000 lights. We have the opportunity of presenting to | counted by thousands, the dynamos generating current at 
our readers the drawings of both the engines and the | the exceptionally high pressure of 10,000 volts and of 
dynamo, and it will be seen that the whole of the plant ' proportionate horse-power—will at first sight say, 
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“What! anew unit of 300-horse power and a generating 
current of 2500 volts! How have the mighty fallen.” 
But a few minutes’ conversation with Mr. d’Alton, the 
corporation’s engineer-in-chief, will show them that the 
mighty have not fallen, and that the installation of one 
small unit—which will probably be duplicated at an early 
date—is an economic necessity, for the load from even 
the greatest station, with many tens of thousands of 
lights connected, is very light between the hours of 
2a.m. and 6a.m., probably not exceeding in any case 
200 or 800-horse power. It is not practicable to build a 
dynamo to generate at 10,000 volts pressure of any size 
under 1000-horse power, and hence the size and pressure 
of the new unit. This unit consists of a Ferranti alter- 
nator, capable of giving an electrical output equal to 
800-horse power at 2500 volts, and is driven by a triple 
expansion engine, built by Messrs. Plenty and Son, engi- 
neers, Newbury. 

The dynamo, it will be noticed on reference to the 
illustration, is mounted ona cast iron bed-plate of square 
design, which allows the centre of the machine to be 
kept exceptionally low, and the object of the builders in 
this particular direction was to render such a design of 
machine capable of being driven either directly on the 
shaft of the engine or through ropes. The field magnets 
are mounted in two cast iron girders, each of which is 
split, and these girders are bolted together at the top of 
the machine. The field magnets themselves consist of 
sheet iron stampings jin. thick, which are bent to the 
correct shape in a press, and are bundled together to the 
requisite number to make a complete set, each set being 
held together by wrought iron straps on the top and 
bottom; and these straps are rivetted together by jin. 
rivets. The stampings are of such a shape that when 
bundled together a double magnet is formed, and this 
magnet is bolted into the field magnet frame. The 
advantage which is claimed for this construction of 
magnet over those formed of solid blocks of wrought 
iron is the ease of annealing the plates for the purpose of 
insuring greater permeability. 

The armature wheel is a casting of cold blast iron, and 
on its periphery it carries eighteen gun-metal bobbin- 
holders. The fixing of these bobbin-holders in a perfect 
manner on the periphery of the armature is a necessity of 
a truly-running dynamo, and especially to one gene- 
rating alternating current. The operation of fixing 
the bobbin carriers in their place is as follows. The cast 
iron wheel which has been prepared for the armature is 
fixed first on a jig or short shaft, upon which it is free to 
revolve perfectly truly, and perfectly at right angles with 
a face plate below. Upon this face plate is bolted a 
gauge, to which can be fixed the bobbin-holder itself. 
The cast iron armature ring is provided with recesses into 
which large nuts of cast iron are put, and the shank of 
the bobbin-holder is passed through the outer rim of the 
armature wheel and is screwed into this cast iron nut. 
The wheel is then turned round until the bobbin-holder can 
be fixed to the gauge, which has been previously carefully 
adjusted on the face plate below. Round the neck of the 
bobbin-holder, where it passes through the periphery of 
the armature wheel, a porcelain insulator is placed; and 
the bobbin-holder, being then held perfectly in its 
position, a large body of molten insulating material 
is poured into the nut recess in the armature wheel, and 
this liquid completely fills up all the space between the 
cast iron nut and the metal of the wheel itself, when cold 
settling into a homogeneous mass. The properties of 
the insulating compound so used are such that an 
insulation sufficient to withstand the working pressure 
of the dynamo without any fear of breaking down is 
secured, and the bobbin-holders are rigidly held in an 
accurate position. The porcelain ring above mentioned, 
which is provided with corrugations, is used for the 
purpose of increasing the leakage distance between the 
gun-metal bobbin-holder and the armature itself, as it 
will be understood at once that there is a considerable 
difference of potential between the bobbin-holder thus 
insulated and the armature ring, which is “‘earth.” If 
there were no insulator, the distance from metal to 
metal would only be about }in., and if this became 
covered with dust and dirt, the insulation of the machine 
would break down. By inserting the porcelain insulator 
the distance is increased from sixteen to twenty times 
such an amount, so making it extremely improbable that 
any flash would take place from the bobbin-carrier to the 
armature boss ; and, even if it did so, through the surface 
of the porcelain insulator becoming dirty, it would simply 
mean that the moisture or dirt would be cleared away by 
the flash, and the insulation of the machine restored. 

The next operation in the manufacture is the fixing of 
the armature itself, which consists of thirty-six bobbins 
connected two in parallel, so that the points of highest 
potential are opposite to each other. The overall width 
of each bobbin is 7jin., of which 3}in. are occupied by 
the core. This core consists of a number of corrugated 
brass strips ,yin. thick. Between each layer a taper 
strip of asbestos, also corrugated, is placed, and the whole 
being fixed in a special press, a gun-metal casting is burnt 
on to its base, so that the whole is held together mechan- 
ically. The core is next machined on the faces, and 
corrugated all round the edge, and upon this is wound 
the coil of hard-drawn high-conductivity copper strip, 
16 mm. wide and 9mm. thick, each turn being insulated 
from the next by three layers of vulcanised fibre, the 
whole being corrugated as wound, and the number of 
turns forty per bobbin. These bobbins are connected in 
pairs after winding, and pressed into shape so as 
exactly to fit into position in the armature wheel. While 
under rps they are baked with shellac, so as to form 
the bobbin into the exact wedge-shape required, and to 
have each pair of fixed dimensions in which there is no 
spring. In mounting the bobbins into their position in 
the bobbin carriers, every other pair is first placed in 
position, being held there by lin. Muntz metal studs 
passed through the bobbin carrier and the gun-metal 
casting burnt on to the end of the core. This makes the 
mechanical as well as the electrical connection. When 





every other pair is in position, sticks of ebonite are placed 
against the bobbins, then the remaining bobbins are 
inserted and drawn down into position by means of a 
screw jack. The rigidity of the armature when mounted 
depends upon tiie thickness of the division sticks of 
ebonite ; the tension of the armature being adjusted by 
having these division sticks of a greater or less thickness. 

The bearings are of swivel ball pattern, water glanded, 
and lined with white metal. Lubrication is supplied 
by means of small pumps fitted on either side of the 
machine, so that each bearing has its separate oil pump. 
The oil is pumped continuously to the bearings, on 
leaving which it returns by gravity to its tank, where it 
is strained and is used over and over again. Should 
either of the pumps break down, provision is made for 
lubricating the bearings from the top, the supply from 
the pumps being forced in from the bottom. 

The exciter is direct-coupled to the machine, and has 
a drum armature. This machine has six poles, and the 
current is collected by means of carbon brushes. Such 
a form of collector requires but little attention, and the 
life of the carbon brushes and the commutator is very 
much longer than. when ordinary brushes are used. No 
other lubrication is required than that provided by the 
brushes themselves. 

The overall diameter of the machine is 9ft. 6in., 
the ground space taken by the bed-plate 8ft. 10in. by 
10ft. 8in., the diameter of the pulley 4ft. 6in., number of 
ropes twelve, size 5}in., weight of machine 18 tons. 
Shaft, 12ft. long overall, and diameter in bearings 6}in., 
and in centre 83in. The length of each bearing is 24in. 
The diameter of the armature overall is 8ft.4in. The 
diameter of the armature boss is 5ft. 5in., the width of 
same 8sin., and the clearance between field magnets lin. 

The dynamo is driven at a speed of 286 revolutions 
per minute, which gives the necessary 10,080 alterna- 
tions, and enables it to be run in parallel with any of the 
other dynamos in the station. The machine is particu- 
larly open to ventilation, and as each of the bobbin- 
carriers is provided with a small wing fan, there is an 
abundant supply of air continually kept up, which effects 
the purpose of not only keeping the machine perfectly 
cool, but of blowing off or blowing away any dust which 
may float in its direction. 

The engines driving this machine have been con- 
structed by the old-established firm of Plenty and Son, 
Newbury, and are examples of their best class of work. 
As a unit cf this size will at no time be working under 
less than three-quarter load, and as the boiler pressure 
carried at Deptford is 1651b., the engineer appears to 
have wisely gone in for all the economies following on a 
triple-expansion system, and all the advantages of steady 
running to be obtained from a three-crank type of 
engine. The cylinders are 13in., 21in., and 33in. diameter, 
with a stroke of 18in., and with 150 1b. initial pressure in 
the high-pressure cylinder, and making 150 revolutions 
per minute, the engines indicate, while running perfectly 
steady, 840-horse power. As, however, we have said, 
the boiler pressure at Deptford usually carried is 165 lb., 
there is no difficulty in getting additional horse-power 
from this engine should it be necessary. The cylinders 
are mounted on cast iron columns at the back, with light 
polished wrought iron standards in the front, so that, as 
will be seen from reference to the drawings, every part of 
the engines is easy of access for examination or over- 
haul. The bearing surface appears to be ample, the 
crank shaft running in cast steel bearings run with 
white metal. The high-pressure slide valve is of the 
piston type, and the low-pressure and intermediate are of 
the usual D type. The engine is provided with its own 
air-pump and jet condenser, and when we saw the plant 
running a few days ago, an efficient vacuum of 25in.-was 
being maintained. It is a pity that it was not possible 
at Deptford to fix a surface condenser to this plant, 
but the supply of water, though on the riverside, 
is limited, and yet condensing for this unit, as well as for 
the standard condensing plant of the station, has become 
a necessity. The governor fitted to the engine is of the 
Turner-Hartnell type. It is fixed on the condenser end 
of the crank shaft and acts directly, and apparently very 
satisfactorily, on the high-pressure valve. The other end 
of the crank shaft is fitted with a cast iron wheel about 
8ft. 6in. in diameter, which is grooved for carrying—as we 
have said—twelve 5}in. cotton ropes, and the centres of 
the dynamo and engine have been so arranged as to give 
the best possible advantage to the rope-driving system. 
The whole of the engine is mounted on a solid concrete 
block foundation, and is raised some 3ft. or 4ft. above the 
ordinary level of the engine-room. It appears to be 
evident that this arrangement has been adopted to obviate 
the necessity of putting a rope race between the engine 
and the dynamo. 

During aseéries of experiments recently carried out by Mr. 
d’Alton, the indicated horse-power of the engine being about 
370, an electrical output from the dynamo was obtained 
of 310-horse power, represented by about 90 ampéres at 
2600 volts, which allows an ample margin for regulation 
and transmission of the current; making due allowance 
for the condenser, rope friction, the inertia of both engine 
and dynamo, as well as for the horse-power of the dynamo’s 
own exciter, it will be seen that the dynamo appears to 
possess a high efficiency, and from observation of some 
indicator diagrams which we have had an opportunity of 
seeing, it is clear that the turning moments of the engine 
should be all that is desired. The indicated horse-power 
of the high-pressure cylinder works out at about 150-horse 
power, that of the intermediate and low to about 116 and 
104 respectively. 

When this 300-horse power plant has been duplicated, 
Deptford will be very completely fitted with units of such 
asize that they can be worked to the highest possible 
economy and efficiency, for any combination necessary 
can be made with two units of 300-horse power, two of 
700-horse power, and two of 1500-horse power; and 
as the question of synchronising machines — though 
generating at different pressures—and running them in 
parallel, has been, we believe, solved at that station, there 





appears to be no risk or trouble in changing the load 
from machine to machine as required. Mr. d’Alton 
tells us that under ordinary everyday circumstances 
he will use his units as follows:—At 2 a.m. one of the 
300-horse power machines is running, and continues 
to carry the load till 6 a.m., with its duplicate turning 
slowly round in reserve. The load rising at the latter 
hour, one of the 700-horse power machines is started to 
turn round slowly in reserve, and when necessary it is 
synchronised and put into parallel, the small unit being 
then dropped out of commission, and the second 700 
started inreserve. When No.1 700-horse power becomes 
heavily loaded it is reinfored by one of the 300-horse 
power machines, and when these two have as many lights 
to carry as is considered prudent, the No. 2 700-horse 
power is brought into action, and the 300-horse power put 
out; or the whole load is taken by one of the big 30,000 
light 1500-horse power machines, the second one being 
run in reserve, and everything else is stopped. Until the 
beginning of the London season one of the big dynamos 
can carry the present night load, but as soon as 
Parliament re-assembles and London wakes up, it will be 
necessary to supplement it with a 700-horse. power every 
night. After the dinner-hour is over the load falls rapidly, 
and when the theatres close a reduction is made at 
Deptford; one of the 700-horse power machines taking 
over the load from its big cousin, and carrying it until 
about 1.30 or 2.0 a.m., when one more transference is 
made, and one of the 300-horse power machines takes its 
turn again, carrying the load during the small hours of 
the morning. : 





SHIPBUILDING ON THE MERSEY. 





JANUARY Closes with shipbuilding and engineering on the 
Mersey at the lowest ebb at which it has been for twenty-five 
years, the shipyards, with the exception of that of Messrs. Laird 
Brothers, being practically empty. With the launch of the 
steel four-masted barque, Prince Robert, of 2700 tons net, on 
the 3rd, the berths at Messrs. T. Royden and Sons became 
empty, and by the end of February, when she is completed, 
this tirm will have nothing in hand. Messrs. D. H. Potte: 
and Sons have in hand only two small iron flotation tanks 
for the landing-stage, the completion of which will bring 
them to a standstill. These two firms have given notice to 
the Mersey Docks and Harbour Board to terminate their 
tenancy at midsummer. With the heavy rent of 1s. 6d. per 
square yard, and proportionately heavy taxes, these builders 
find it impossible to take orders at the low prices now 
current, and contemplate closing their yards. Messrs. R. 
and J. Evans have had nothing on the stocks for seven 
months, and Messrs. J. Jones and Sons have only a small 
steel screw steamer of about 400 tons gross. Messrs. Laird 
continue pretty full, as usual, and have nine vessels in hand. 
The first-class battleship, Royal Oak, of 14,300 tons dis- 
placement—described in THE ENGINEER, November 11th, 
1892—is completing ; the engines and boilers are being fitted 
on board, and it is expected to finish her about the end of 
May. This vessel, as well as two twin-screw torpedo gun- 
boats of 830 tons, the hulls and machinery of which are also 
being completed, are for the British Admiralty. They have 
also in hand a twin-screw torpedo gunboat of 2150 tons for 
a foreign Government, which is nearly completed, anda steel 
twin-screw steamer of 1450 tons, recently launched for Messrs. 
Little’s Barrow and Belfast mail and passenger service, the 
engines and boilers of which are being fitted on board. On 
the stocks they have a first-class torpedo boat for the British 
Admiralty, a despatch boat of 1000 tons for the Indian 
Government, a torpedo catcher of 900 tons fora foreign Govern- 
ment, and a twin-screw steel steam yacht, over 300ft. long 
and 2200 tons gross, for Mr. W. Vanderbilt. This yacht, the 
order for which was only booked in November, is already 
framed, and a day and night shift will be worked in order to 
complete her by the end of June. The engines and twenty- 
eight main boilers for these nine vessels, seven of which are 
twin-screws, are either completing or in course of construc- 
tion by Messrs. Laird. 

There is not a very large amount of repairs going on in the 
port. Messrs. Laird have in hand the usual general overhaul 
of hull and machinery, as well as the alterations, to the City 
of Paris and City of New York. The latter consists of the 
removal of a number of the state-rooms, &c., so as to enlarge 
the saloon, and permit of the whole of the saloon passengers 
dining at the same time. Hitherto, when the full number of 
saloon passengers has been carried, it has been necessary to 
divide them into two sections for lunch and dinner, as the 
saloon would only seat three hundred. This arrangement 
was productive of so much dissatisfaction among the pas- 
sengers in each section, that the Inman Company decided to 
sacrifice some of the state-rooms in order to dine all the 500 
saloon passengers at the same time. In addition to the 
usual thorough overhaul of the machinery, new three-bladed 
patent propellers, of manganese bronze, and of a somewhat 
unusual shape, have been fitted to each vessel, and this is 
expected to appreciably increase their speed. 

Messrs. D. Rollo and Sons have in hand, and nearly com- 
pleted, the alterations to the Cork Company’s s.s. Rallus, 
including tripling the engines, fitting a new high-pressure 
main boiler, constructing a double-bottom water ballast tank 
in the main hold, new upper and main decks, and a general 
overhaul. They will shortly take in hand the Pacific Steam- 
ship Navigation Company’s s.s. Liguria for a general over- 
haul and repairs, including tripling the engines, fitting four 
new high-pressure main boilers, and the construction of a 
double-bottom water ballast tank through the whole length 
of the boiler-room. They have also commenced the construc- 
tion of a new main boiler for the s.s. Fenela. 

Messrs. J. Jones and Sons have in hand the compound 
engines and main boiler for the small steamer they are 
building, and Messrs. Fawcett and Preston have in hand the 
tripling of the engines and construction of two high-pressure 
main boilers for Mr. J. Gordon Bennett’s steam yacht 
Namouna. 

Throughout the port new engines for ten vessels, seven of 
which are twin-screws, are in hand, and three are having 
their engines tripled. This involves thirty-seven new main 
boilers which are either completing or in course of con- 
struction. 

Freights continue without improvement, and at such unre- 
munerative rates that many owners prefer laying their vessels 
up rather than accept rates which will not pay expenses. In 
the Liverpool and Birkenhead docks at the present time 125 
steamers of 194,000 tons net, and 95 sailing vessels of 60,000 
tons are laid up—an aggregate of 220 vessels and 254,000 tons, 
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ANNUAL MEETING OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 
(By our American Correspondent.) 

THE annual meeting of the American Society of Civil 
Engineers was held in New York on January 18th and 19th. 
The business session, which generally occupies the morning 
and afternoon of the first day, was concluded by lunch time. 
None of the standing committees presented lengthy reports. 
The committees on ‘Uniform Standard Time,” and 
“Standard Rail Sections,”” reported progress, although the 
final report of the jatter is now in the hands of the Society, 
being prepared for publication. The committee on “ Impurities 
of Domestic Water Supply ” reported that on investigation it 
was considered impracticable to carry out the programme, 
and the committee was discharged. The committee on 
“Uniform Methods of Testing Materials for Metallic 
Structures,” and ‘Units of Measurements,’ made no 
reports. A resolution was passed to refer to the Board of 
Directors a resolution in favour of the appointment of a 
special committee to consider the question of a code of ethics, 
to investigate and gather information as to the codes of other 
professions, and, if considered advisable, to formulate a draft 
code of engineering ethics for discussion. Officers for 1893 
were elected as follows :—President, William Metcalf, Crescent 
Steel Company, of Pittsburgh, Pa.; Vice-presidents, Elmer 
L. Corthell, of Chicago, Ill., and Charles Macdonald, Union 
Bridge Company, of New York; secretary, Francis Colling- 
wood of New York, re-elected; treasurer, John Bogart, of 
New York, re-elected. 

The report of the Board of Directors for the year ending 


December 31st, 1892, showed a membership of 1644 members | 


of all classes, 60 members having been lost, and 168 members 
added during the year. The proportion of the different classes 
of membership are as follows :— 


Resident. Non-resident Total. 

Honorary Members Es 6 pas Re 2 ca ee 8 
Corresponding Members -_ = ci ee 3 ‘le 3 
Members .. .. . oe) ee Pe - an OOP ~- o- A134 
Associate Members.. ..  .. 20 is =e 89 ae: 
Associates... .. .. .. «. @ ne os ae) ae 
Juniors cic ek: lee. won: ee ee ~~ os ee on "00 ae 
Fellows cai oe wes ee Ok 14 ce: ae 34 ah ae 458 
Subscribers a ee ee 8 ee «=e ae 

PO 46. mw. ani Se - 1306 . 1644 


Among the most notable members lost by death during the 
year were Mr. James B. Francis, the eminent hydraulic 
engineer, and Mr. Wm. P. Shinn, a railway man of wide 
experience. 

The Society has undertaken the work of the organisation 
and iaanagement of the Division of Civil Engineering of the 
Engineering Congress, to be heid at the World’s Fair 
at Chicago, and the annual convention of the Society will be 
held in conjunction with this Congress about the end of July. 
A large number of papers by American and foreign engineers 
has been promised for the Congress. The report of the 
auditor showed a total of 39,699-71 dols. receipts, and 
35,098-47 dols. disbursements, leaving a balance of 
4601-24 dols. on hand. 

In the evening there was a lecture on the proposed Inter- 
Continental Railway, which is to connect the railway 
systems of North and South America, and surveys for which 
have been made under the direction of the Inter-Continental 
Railway Commission, composed of representatives appointed 
by the several Governments. The new construction would 
be from Guatemala to the southern boundary of Peru, con- 
necting with the Argentine railway system. The lecturer 
was Mr. Kelley, a member of the surveying party which ran 
the line from Quito, in Ecuador, to Cuzco, in Peru, 1700 
miles, and a number of interesting stereopticon views were 
exhibited. The line was run by the stadia, and was, of 
course, only preliminary. It follows the high plateau of the 
Andes, as the coast line among the foothills would be largely 
in desert, and the line on the eastern slope of the Andes 
would be in a wild and savage and unhealthy country. 

On Thursday, January 19th, a large party went by steamer 
and cable car to the new viaduct connecting the high ground of 
Washington Heights, Harlem, with the new drawbridge across 
the Harlem river, and crossing the Eighth Avenue Line of 
the New York Elevated Railway. The viaduct is 1400ft. long, 
with a grade of 4 per cent. It is a steel structure, with 40ft. 
stone paved roadway, and two 10ft. asphalte sidewalks. The 
new drawbridge will be 408ft. Gin. long, with trusses 43ft. Gin. 
deep over the centre pier. It will be approached on the east 
side by two lattice deck spans of 100ft., a through span of 
219ft., and nine lattice deck spans of 99ft. Mr. A. P. Roller 
is the engineer. After inspecting the viaduct, and the abut- 
ments, and pneumatic caissons of the bridge, the party 
returned to the steamer, on board of which lunch was served, 
and then proceeded to the works of the De La Vergne 
Refrigerating Machine Company, manufacturing ice and 
refrigerating machinery exclusively. The machine shops 
contain some very interesting and special tools, and in the 
erecting shop each machine is driven by its own electric 
motor. In the latter shop is an ‘electric travelling crane of 
15 tons capacity. The engine-room contains a horizontal 
compound Corliss engine for driving the main shafting, anda 
vertical inverted Corliss engine driving two 40-horse power 
generators which furnish power for the erecting shop motors. 
There is a plant also for the manufacture of anhydrous 
ammonia used in the refrigerating process. The party then 
returned to the steamer, which made its way down the river 
through the floating ice. 

In the evening there was a reception and supper, which was 
largely attended by leading members of the profession, includ- 
ing many from distant parts of the country. 








CAPITAL AND LABOUR IN RELATION TO 
ENGINEERING. ' 

Mr. THoMAS Danrets, M.I.M.E., the new President of the 
Manchester Association of Engineers, devoted his inaugural 
address, which was delivered to the members at their meeting 
last week, mainly to the important question of capital and 
labour in relation to engineering. At the present time, he said, 
England was being met at all points, except in India, with American, 
Belyian, and German competitors, and this competition was 
rendered al] the more severe owing to the great difference in the 
number of hours worked, and the less wages paid. It was a 
mystery to him, however,{why these well-educated continental 
artisans should have to work longer hours and for considerably less 
wages, in order to compete with the uneducated British workman. 
Education upon the continental artisan, however, seemed to have 
a contrary effect to what it had on the British workman, as with 
the latter, the more he was educated the less number of working 
hours and more wages he required. It was undoubtedly a question 
for future consideration, but it appeared to him that our prominent 
labour leaders should try and get the continental artisans’ working 





hours to be on a par with those in England before we reduced our 
present working time. Frequently they had urged upon them 
the very important place which foremen and managers held 
between capital and labour; that on their tact, Judgment 
and good temper was dependent the good feeling which 
should exist between employer and workmen, and no 
doubt many a foreman or manager could speak from ex- 
perience as to the difficulty at times of holding an amicable 
position between the two forces. Managers and foremen, therefore, 
having credit for this tact and judgment, ought, in his opinion, to 
be of great service at the present time, but somehow, there were 
those who fancied they were better acquainted with capital 
and labour, and could form a better ge of any dispute than 
those immediately concerned. Mr. W. Mather and Mr. Joseph 
Chamberlain had written their plans and opinions, and of course, 
on labour questions, they were well-known authorities. Similarly 
a few of the principal labour leaders had indicated their opinions 
and schemes, some of whom relied upon their own efforts to obtain 
| what they wanted, whilst others were asking for Parliamentary 
| legislation to attain the desired end. After having, unassisted, 
| done such good work in the past, might he not ask, why should 
| workmen and combinations lose confidence in themselves for the 
| future, if there was reason and fairness in their demands?! To his 
| mind, if capital and labour must be handicapped with Acts of 
Parliament at every turn, the best plan would be for the Govern- 
ment to take over the whole business and carry on the trade of 
the country, and this opinion expressed by he President was re- 
ceived with very hearty assent by the meeting. In considering the 
various questions appertaining to capital and labour, the 
subject required to be separated into sections, as it was far 
too vast and intricate to be taken as a whole. Again, 
to make it even more simple, it was better to take a district, 
or perhaps a city like their own, and compare it with, say, 
the Leeds district or Glasgow. He was convinced that as trade 
moved from city to city, and from district to district, due to 
favourable or unfavourable conditions, so from the same causes it 
was forced from our own to foreign countries. When they could 
grasp to the full extent the enormous value which capital and 
labour represented, arrayed like two mighty armies ready for 
battle, it seemed almost impossible to find the leaven which should 
so leaven these two immense interests that they would work 
smoothly and profitably together. He readily admitted that, even 
when the best had been done, strikes would occur, though 
undoubtedly a great many might be avoided. Some portion of the 
community were under the impression that co-operation was the 
leaven. Co-operation undoubtedly might prosper with able 
management, as the members simply dealt with themselves, and as 
long as the co-operators manufactured and sold what the members 
ate, drank, and wore, all might be satisfactory. If, however, the 
co-operators took orders in the open market for boilers, loco- 
motives, and machines, the result might be very different. Then, 
again, not a few people were of opinion that profit-sharing would 
solve the problem; but he thought labour would look with some 
suspicion upon this method. ‘The fact was, men would hardly 
believe that capital would allow them to know all the profit which 
was made. Some might be inclined to think that the employer 
would take the lion’s share first, and afterwards divide the 
remainder ; whilst supposing there was a loss on the year’s working, 
would the men care to have their wages reduced to make up for 
the deficiency ’ He thought not. It was exceedingly difficult to 
make a workman understand that you occasionally took work at a 
loss, or lost money on a particular work. They did not like to say 
you were romancing, but they received your intimation with a smile 
of unbelief. To meet the wages’ difficulty a better plan, in his 
opinion, would be to give workmen and officials a bonus of so much 
per cent. on the work turned out, without any reference to the 
question of profit or loss. If it could be arranged that workmen 
might have shares allotted to them suitable to their means, this 
leaven of self-interest as small capitalists would work to prevent 
strikes, and even if one occurred it would not be prolonged to any 
extent. Many manufacturers now gave their officials an interest 
in the concern, and this tended to the advantage of the capitalists. 
Why not extend the privilege to the leading workers, and then 
men, officials, and employers would all pull together for the 
common good, and the best result would be obtained. It was all 
very well for speakers and writers to strive for the ideal, but they 
had the real to contend with. Men had to be taken as they were, 
not as they ought to be. There was the capitalist who firmly be- 
lieved he was right in resisting any alteration of hours and wages, 
not because he wished to grind his men down, but on account of 
the keen competition with which he was assailed. Again, a second 
employer would willingly grant concessions—provided all employers 
paid the same rate of wages—and a third employer might have a 
speciality of work, and be able to give whatever his workpeople 
might ask for. On the opposite—the labour side—there were the 
leaders, who were ever on the alert, and who when trade was good 
quickly moved for an advance of wages or less hours of working. 
And there were others who wanted similar concessions, whether 
trade was good, bad, or indifferent. Now, the question occurred, 
in what manner and by what means could these antagonistic views 
be brought together for the good of the whole? The reply was 
only by Boards of Conciliation, or District Trades Councils, com- 
posed of men representing capital and labour. In this respect 
there seemed now to be a grand opportunity for one of their capi- 
talists and employers to establish such a board in the Manchester 
district, and thereby set an example to other districts to get all the 
capitalists to unite together and select their representatives, 
Labour was already united, and could soon have its men ready. In 
his concluding remarks, the President referred to the question of 
working overtime, which had recently occupied a good deal of 
attention. He had, however, known a good many men who were 
far from averse to overtime, on account of the extra money earned 
and other reasons. The fact was, it was more money for work that 
was wanted by the men, and if trade was so good as to warrant a 
concession, let it be in higher wages. Thus any fortunate trade 
could afford to give the advance in wages without making others, 
less fortunate, discontented. When, however, the alterations 
were in hours, most of the trades wanted the benefits, whether the 
state of trade was flourishing or the reverse. Certainly, railway 
or Government establishments might do without overtime, but he 
did not think it could be avoided in contract shops. Customers 
generally refrained from giving orders until work was absolutely 
wanted, and then it was difficult to keep all departments working 
neck-and-neck together. In his opinion, there was more good 
than harm in working overtime ; and he thought it was even better 
for the trade societies that a rush of trade should be worked down 
rather by overtime than by night shifts, because as soon as the 
busy time was over all the night men were discharged, and a large 
number thrown out of work, whilst in the case of overtime it was 
simply stopped, and there were still the same number of men 
working. 

In according a vote of thanks to the President, several of the 
members evinced rather an anxiety to enter into a critical discus- 
sion of some of the conclusions he had set forth, but this was 
prohibited by the recognised custom of the Association that no 
discussion should take place upon the presidential address. The 
President, however, in acknowledging the vote of thanks, said he 
should have had no objection whatever to his address being 
discussed, and he hoped the questions he had touched upon might 
be brought forward at the earliest possible moment, as it was 
high time the subject should be thoroughly understood by the 
members. 

At the meeting of the Manchester Association of Engineers 
held on Saturday, a er read by Mr. W. J. Jenkins, Assoc. Mem. 
Inst. C.E., an M.LM-E., on “The Transmission of Power by 
Compressed Air,” led to an interesting discussion upon the above 
subject. Mr. Jenkins, in the course of his paper, said it was clear 
that the hydraulic system, though admirably adapted for the 
transmission of power to slow-moving, evenly-loaded, and inter- 
mittently working machinery, soon fell short of commercial pos- 











sibility when speeds were higher, loads variable, or constant work- 
ing desirable, and to cover the whole range of modern require- 
ments, there were few systems that were equal to the transmission 
of power by compressed air. Many of the established plants for 
this purpose were, however, costly in working, owing to defective 
apparatus, and Mr. Jenkins proceeded to describe some of the 
modern improvements in compressors, the remedies for defects in 
valves, and the loss from leakage and friction. Dealing with the 
question of air engines, or motors, he said he could not too strongly 
urge the importance of arranging these in such a way as to render 
possible the using of the air expansively. It had been the custom 
to use compressed air in a most expensive way, that was to say, 
with practically no expansion, but to render the system highly 
economical it was necessary to use expansion, and to do so carried 
with it the other condition that heat, in one way or another, must 
be added to the air before or during expansion to make up for the 
work being done, and to keep the temperature above the freezing 
point after exhaust. With good arrangements, } lb. of coke 
burned per hour per indicated horse-power was sufficient to heat 
the air required in a moderate-sized expansive engine, and such a 
small matter as, say, 51b. of coke per hour for an engine indicating 
20-horse power was not of great consequence, when it enabled the 
efficiency of the whole system to reach 80 per cent. In conclusion, 
Mr. Jenkins pointed out the general economy and usefulness 
of the system, and the almost infinite variety of purposes to which 
it could be applied. In the discussion which followed the reading 
of the paper Mr. Saxon said the author seemed to think the cost 
of the system quite an indifferent question, but the first costliness 
was a very important consideration. Whether they were to work 
it from a central station or not, they must have a boiler and 
engines and complete compressing plant, and he thought the first 
costliness would operate against it a great deal. The system was 
no doubt a valuable one in certain cases, such as tunnel-boring, 
but he would like Mr. Jenkins to explain the failure of the Bir- 
mingham scheme. Mr. T. Lewis remarked that there was a 
difficulty with regard to waste in air compression, It was not 
seen like water, smelt like gas, or felt like electricity ; it passed 
away through small pores, sometimes to an enormous extent. He 
was surprised the author had not brought before them the Bir- 
mingham design of Mr. Sturgeon, and accounted for the utter 
breakdown of that scheme. For certain purposes, as for instance 
for drilling machinery, in mines, compressed air was, they knew, 
very valuable. Mr. Rhea thought that air compression would 
become very useful for driving motors in large cities from central 
stations ; he would, however, like to know the reasons for the Bir- 
mingham failure. Mr. West said about twelve yearsago heintroduced 
a compressed air plant for working stoking machinery in the Man- 
chester Gas Works, alongside hydraulic machinery, and he mightsay 
that the first cost of the air-compressing plant was less than that of 
the hydraulic ; whilst the former was considerably more efficient, 
although the air-compression system was not then so far advanced 
as it was now. It was also more economical than hydraulic power, 
and cost less for wear and tear, which was a very important item. 
With regard to the failure of the Birmingham scheme, that was 
due to its not being worked on scientific lines ; the leakage in the 
mains was something considerable, and the machinery, as com- 
pressing machinery, far from perfect. In Portsmouth Dockyard 
they had adopted for some time past a large system of air-com- 
pressing machinery, and it had done its work most efficiently. The 
engines worked by air did not get out of order as soon as those 
worked by water. Mr. Jenkins, in replying to the usual vote of 
thanks, said the cause of the Birmingham failure was exactly as 
Mr. West had intimated. The true reasons were the defects in the 
compressors. They were not designed either economically or scien- 
tifically ; they were good steam engines, but bad air compressors. 
No use whatever was made of modern knowledge, and the motors 
were ,of the crudest description. With regard to cylinders, he 
thought dry cylinders were far preferable to water cylinders. The 
question of freezing was one of the great difficulties with com- 
pressed air ; but this could be remedied by heating the air before 
1t went in. 








RAILWAY RATES. 


Tue Board of Trade have received the following com- 
munication from the Railway Companies’ Association on 
the subject of railway rates :— 


The Great Northern Railway, 
General Manager's Office, Kings Cross Station, 
London, N., January 24th, 1893. 

Sir,—In response to your desire to be informed of the action which 
the railway companies have taken with respect to the objections 
raised to the New Railway Rates put in force under the Acts of 1891 
and 1892, I beg to state that a committee of goods managers has 
been sitting to consider specific complaints of the adverse operation 
of new rates, either as affecting individuals, or particular trades or 
districts, and has already dealt with a large number of such 
complaints, the remedy being, in the great majority of cases, the 
settlement of special rates in favour of the affected descriptions of 
merchandise in lieu of ‘‘ class” rates, 

A committee of general managers has held meetings, at which 
representatives of various trades have been met, and many moditi- 
cations have been adopted to meet complaints. 

Both these committees are continuing their sittings, and their 
work will be facilitated if traders will send me, either direct or 
through the Board of Trade, particulars of rates to which they 
desire to call attention. 

The companies adhere to the view expressed in my letter of 7th 
January, that this process, steadily continued, will speedlly remove 
all just causes of complaint. They are not, however, prepared to 
regard the revision of rates under the recent Acts as one solely of 
reduction, without such fair and moderate alterations in an upward 
direction as will recoup their stockholders a portion of the loss 
sustained ; but they are prepared to give the Board of Trade, and 
through them the trading community, the assurance that it is 
neither their interest nor their intention to maintain any rates 
which will prejudicially affect the trade of the country.—l! have 
&., (Signed) H, OAKLEy, 

Sir Courtenay Boyle, K.C.B., 

Board of Trade. 


The Board of Trade have received the following letter 
from the London and North-Western Railway Company 
with regard to the rates charged for the conveyance of 
milk :— 

London and North-Western Railway, 
. General Manager's Office, Euston Station, 
London, N.W., 24th January, 1893. 

Sir,—With reference to your letter of the 23rd instant, on the 
subject of the communication addressed to the Board of Trade by 
Mr. Newdegate, M.P., on behalf of the consignors of milk from 
Hampton and Marston, I have to inform you that the question of 
the rates charged for the conveyance of this description of traffic 
has been under consideration to-day, and that the London and 
North-Western Railway Company have decided to revert to the 
rates which were in force prior to the recent revision, ‘The 
arrangement will date from the Ist January, 1893. 

Yours, &c., 
(Signed) pro G, FInpLay, 
G, TURNER, 
The Assistant Secretary, 
(Railway Department), 
Board of Trade, 8.W. 








THE Bolton Town Council have decided to acquire a 
large tract of land for another park in the borough, and to borrow 
£40,000 for electric lighting. 
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RAILWAY MATTERS. 


Tuer Bristol Town Council, by an overwhelming ma- 
jority, have voted in favour of the new dock scheme being promoted 
y a Bill in Parliament. 


Tue connection between the Wrexham and Ellesmere 
Railway is proposed to Liverpool. This will bring the Cambrian 
system into direct connection with the leading railway, and 
enhance the traffic, first of goods and coal, and as the season opens 
of passengers. 

JUDGMENT will be delivered to-morrow in Mr. Justice 
Kekewich’s Court in the case of the National Telephone Company 
@. Baker. This is the action, it will be remembered, in which the 
right of the telephone company to the sole use of the earth is 
questioned. 


Ir is announced that the Canadian Pacific Railway has 
acquired 173 miles of the Alberta Railway Company’s system in the 
North-West territories. The line will, it is understood, be 
utilised as a portion of a new route through the Crow’s Nest Pass 
to the Pacific Coast. 


GREAT efforts have been made by the Egyptian Railway 
Board to have the extension from Sohag to Ghirgeh ready for the 
opening by the Khedive this month. The new extension will not 
be open to the public for a month or so after the official opening 
ceremony on the Ist inst. 


Wirn reference to the account published in our issue 
of the 20th ult. of the Saxby and Bourne Line Widening, Midland 
Railway Company, we are asked to state that the ironwork in 
bridges carrying rails, and also carrying the Great Northern 
Railway lines over those of the Midland—Sections 1, 3, and 4— 
was supplied and erected by Messrs. W. Richards and Son, 
Leicester. 


THE Berlin correspondent of the Standard says German 
merchants are complaining of the new English railway rates. They 
assert that goods which used to be carried at the owner’s risk have 
been classed higher, that many exceptional rates granted in con- 
sideration of the non-liability of the companies in case of damage 
have been done away with, and that, generally speaking, the rates 
for we the German articles of export to England have been 
increased, 


REPLYING to a deputation from the County Council of 
Ross and Cromarty last week, which waited on him to advocate a 
grant in aid of the construction of new roads, Sir George Trevelyan 
expressed the opinion that large grants for railways and harbours 
would not be of so much benefit to the Highlands as smaller sums 
spent on the spot and upon the actual needs of the communities. 

e was willing to let the County Council have £1500 at once, on 
the understanding that the money should be spent as soon as 
possible in the way he had indicated. 


Tue Liverpool Overhead Railway will be opened by 
the Marquis of Salisbury to-morrow. Although this, line was with 
its miles of metallic superstructure, designed by Mr. Greathead 
with a view to steam locomotive, cable, or other haulage, the final 
selection was given to the electric system. The success of Mr. 
Greathead’s underground line, the City and South London, worked 
by electricity, was no doubt the cause of this. Want of space will 
this week prevent our completion of the account of the line com- 
menced in our last impression. This we must postpone, but we 
may meanwhile express the hope that this first overhead railway 
in this country will in every way be as successful as its promised 
services are necessary, and that Mr. Greathead and his colleagues 
will be as well satistied as they are with the working of the City 
and South London underground line, 


Tue widening of Brunel’s famous brick bridge 
carrying the Great Western Railway over the Thames at Maiden- 
head—has been completed, and the up-relief line which passes 
over the structure was officially opened on Wednesday, 
under the supervision of Mr. Alfred Higgins, Divisional Superin- 
tendent, and Mr. Potter, of the London District. The widening 
of the bridge, a very difficult operation, was described by us last 
May. It has occupied about two and a-half years, and was safely 
effected without interruption to the enormous traffic constantly 
passing across the river to and from London. The auxiliary line 
from Maidenhead to Didcot will probably be finished in June. Its 
completion will double the railway between Didcot Junction and 
Taplow Bridge, and afford increased accommodation for the traffic 
to and from the Northern, West Midland, and Western sections of 
the company’s system. The signal cabins at Maidenhead have 
been fitted by Messrs. Spagnoletti and Crookes with a new and 
highly economic telephonic apparatus. It is applicable to the 
block telegraph, and it does not require a special wire. 


THE statement is made by the President of the New 
York and Brooklyn Bridge Company that within two years elec- 
tricity will be the motive power for the bridge cars. Such a move- 
ment will not only be welcomed by electrical engineers and those 
directly interested in the application of electricity to traction 
work, but by the public at large, and especially the great mass of 
people who are obliged to cross the bridge daily to reach their 
places of business. The lectrical World says:—‘‘ While the 
present cable cars are very satisfactory in most respects, there is no 
doubt that an electric system would be an improvement. It fre- 
quently happens, especially during wet weather, that an accident 
to the cable interrupts traffic at a time when it is the heaviest, and 
these troubles way certainly be avoided with proper care on an 
electric line. The thumping of the cable as it is picked up by the 
cars is far from agreeable, and the continual noise all along the line 
is rather annoying to pedestrians. The great flexibility of an 
electric system would especially commend its use here, and the cost 
would undoubtedly be in its favour. In addition to the power 
required to drive the cable under the present method of operation, 
four or five steam locomotives are employed to shift the cars, while 
with electricity this additional expense would not have to be borne, 
not to mention the freedom from the noise and dirt. It is to be 
hoped that the advantages of electricity as a motive power will 
lead the managers of the bridge to take some active steps in this 
direction in the near future.” 


Tue burning of seventeen locomotives in the round- 
house of the Denver and Rio Grande Railroad at Salida, Colo., in 
December last, is—the Engineering News observes—another illus- 
tration of the serious defect in the common American plan of 
housing locomotives. According to telegraphic dispatches, the 
exit from the roundhouse was over a single turntable; and the 
radial tracks between this and the roundhouse were so crowded 
with locomotives that the other locomotives inside the burning 
building could not be run out. It would probably have made 
little difference, however, had the tracks in front of the round- 
heuse been clear. Every engine would have to run on to the turn- 
table and balance; then the table would be swung to the exit 
track on the other side and locked; the engine would move off, 
and the table would be swung back to take the locomotive from 
another track. ere is not time to repeat this series of 
manceuvres many times before a destructive fire will gain such 
headway that further rescue is impossible. With the rectangular 
type of engine house, on the other hand, an engine with steam up 
on any track can couple to those in front or behind and move out 
the whole string without delay. Two or three men can clear four 
or five tracks in as many minutes. Beside the advantage in case 
of fire, the danger which always exists with the roundhouse of 
putting a lot of locomotives out of service through the breakdown 
of the turntable is done away within the rectangular house. We 
have before this recorded large losses due to these patent defects 
of the common roundhouse, and shall probably continue to do so 
while it continues in general use. 


NOTES AND MEMORANDA. 


In Greater London 3715 births and 2336 deaths were 
registered, corresponding to annual rates of 33°1 and 20°8 per 1000 
of the estimated population. 


THERE were fewer deaths in Wolverhampton last week 
than in any others of the thirty-three great towns. The deaths 
registered corresponded to an annual rate of 22:2 per 1000 of 
their aggregate population, in which Liverpool had the highest 
— namely, 28°5, and Manchester was very near this with 

In London 2758 births and 1831 deaths were regis- 
tered last week. The births were 37 and the deaths 199 below the 
average of ten years. The rise in temperature has thus been 
accompanied by a complete cessation of the severe death-rate of 
the cold weeks. The annual death-rate per 1000 from all causes, 
which had been 30°4, 30°3, and 25-4 in the preceding three weeks, 
further fell last week to 22:2 


Sawpust bricks for building purposes are described in 
German papers. The sawdust is dried and screened to remove the 
coarser particles, and is then mixed with cement, lime, and sand 
in the following proportions:—One part cement, two parts lime, 
five parts sharp sand, and two parts sawdust. The sawdust is 
first mixed dry with the cement and sand. The final mixture is 
pressed into blocks, which are said to be cheap and serviceable. 


In a recent number of Wiedemann’s Annalen is a 
paper on the temperature coefficient of the electrical resistance of 
mercury, and on the mercury resistances of the Imperial Institu- 
tion, by D. Kreichgauer and W. Jaeger. The coefficient was 
measured in the case of the copies of standard resistances already 
described. ‘The formula obtained for the resistance uw; at tem- 

rature ¢ by two independent methods was we = wo (1 + 

*000875t + 0 12542), 

In a recent paper on the determination of phosphorus 
in iron and steel, M. Adolphe Carnot described a method, based 
like most others on the employment of ammonium molybdate, but 
which differs from them in the mode of separation of the silicon, 
which is effected by sulphuric acid; in the process of destruc- 
tion of the carbon compounds, brought about by chromic acid ; and 
in the nature of the final compound, which is not magnesium pyro- 
phosphate, but dry phospho-molybdate of ammonia, which only 
contains 1°628 per cent. of phosphorus, thus insuring a greater 
accuracy in the quantitative estimation. 


AN ingenious instrument for measuring the expansion 
of minute solid bodies has been invented by Mr. J. Joly, of 
Dublin. The substance is placed in the field of a microscope and 
a greatly enlarged image of it is thrown onascreen. This image 
is further magnified by two micrometer microscopes, which serve 
to measure the expansion. The substance is heated in a little 
platinum oven traversed by an electric current, and the tempera- 
ture in the oven is determined by observations on the melting of 
standard substances. In this way it has been found possible, for 
instance, to determine the thermal expansion of the smallest 
diamond until the temperature of combustion is reached. 


THE record of applications for patents in the United 
Kingdom during the past year shows that the progress of invention, 
noted annually since 1883, still continues. The number of applica- 
tions in 1892 was 24,166, a total far exceeding that of any previous 
year, and greater by 1278 than that of 1891. It is evident that 
inventive energy is in no danger of decay, and there is no indica- 
tion that a maximum in the number of a year’s applications has 
been reached. It is nevertheless interesting to remark that a 
comparison of the condition of invention in this country with that 
obtaining in the United States of America shows greatly to our 
disadvantage, at least as regards numbers. In the great Western 
Republic, under circumstances which, it must be admitted, are 
more advantageous to the inventor, the annual number of applica- 
tions for patents is about 40,000. Such a large total will probably 
not be reached here fora long time, although the constant advance 
is large enough to prove the existence of healthy enterprise among 
inventors in this country. 


AT a recent meeting of the Berlin Physical Society, 
Professor Goldstein gave an account of some experiments made 
many years ago, but not yet published. He first dealt with the 
light which appears at the anode, and which, as compared with 
that of the kathode, has as yet been but little investigated. As 
is well-known, a kathode consisting of two metals emits rays of 
different brightness from its two parts, thus, for instance, the 
aluminium emits brighter rays than does the silver. When this 
electrode is used as an anode, the reverse holds good, inasmuch 
as the anodic light of silver is brighter than that of aluminium. 
The difference is, however, only observed in rarefied oxygen, 
and does not exist in a hydrogen tube, and is hence-due to 
oxidation of the silver. The second set of experiments dealt with 
Crookes’ supposed reciprocatory deflection of kathodic rays of 
similar direction. The speaker had shown, by shielding one of 
the electrodes, that the deflection is apparent, not real. The 
change in the path of the kathodic radiation is due entirely 
to the effect of the second electrode upon the rays emitted by 
the first. 


In an article in the American Machinist, Mr. T. T. 
Parker states that in a certain boiler, pitting was found in the mud 
drum. The drum was cleaned and scraped, after which it was 
painted with graphite mixed with cylinder oil. Measurements of 
the depths of the pits were taken, and six months after they were 
found no deeper, and no new ones werefound. Other parties have 
since tried this experiment in mud drums, but it is too early as yet 
to give the result. However, knowing the character of plumbago, 
if the interior of a boiler could be painted with it in such a way 
that it would stay, it may be this would prove a remedy. He is 
satisfied also that the person doing so would kill two birds with one 
stone, as the scale pnd be easily detached. Ina pair of cylindri- 
cal boilers, 42 by 28, occasional applications of cylinder oil— 
mineral—and plumbago have kept nak corrosion on a trial of six 
months. Boilers were new when plumbago was used. The boilers 
which the new ones replaced were thrown out rotten from corro- 
siun. The feed was mine water, as nothing else could be had. It 
is also stated that Harig, Koop, and Co., Louisville, Ky., after ex- 
periencing more or less trouble from rust and scale in the mud 
drums of the boilers, applied with great success graphited oil. 


At a meeting in December last of the Berlin Meteoro- 
logical Society, Professor Assmann gave a detailed description of 
the meteographs set up in the ‘‘ Urania Pillars.” Each pillar con- 
tains a thermograph, a barograph, and a hygrograph, placed side- 
by-side in a metal case, through which arapid current of air is kept 
up. The thermograph consists of a Bourdon spring filled with 
pe whose movements are communicated to an external 
recording lever. The barograph is made of four boxes joined 
together, and delicately balanced by a weight, whose movements 
are similarly recorded externally, The hygrograph consists of a 
bundle of hairs 2m. inlength. The above instruments have con- 
tinued to work well, after several months’ use. Their chief defect 
is due to the hygroscopic properties of the paper on which the 
three levers trace their record. The large amount of material in 
the shape of meteorograms already collected, has revealed a 
number of interesting facts. Thus, for instance, the temperatures 
recorded on two closely-adjacent pillars may differ by 1 deg. or 
more ; not only on a warm summer day, but also during the night 
of November 26th, the coldest of this year. In one case, Nature 
says, the air was found to be warmed by the adjacent row of houses 
ex d to direct sunlight. In another the radiation was observed 
to eater opposite a gateway than in thestreet. The very con- 
iterate local diff of air temperature recorded on closely- 
neighbouring pillars could scarcely have been @ prio’ expected. 











MISCELLANEA. 


Mr. T. J. Moss Frower, of Bristol, has been instructed 
to devise a scheme of drainage for the whole Local Board District 
of Portishead, and to prepare plans, specifications, and estimates. 


Messrs. Wa. Simons ayp Co., Renfrew, have received 
an order from the Crown,Agents for the Colonies to construct a 
400-ton hopper dredger for Antigua, which is to be built under the 
direction of Messrs. Coode, Son, and Matthews, London. 


WE are asked to mention that Messrs. Herbert A. L. 
Barry, Assoc. M. Inst. C.E., and George W. Higham, Assoc. M. 
Inst. C.E., have entered into a partnership, and will now practice 
at Broad-street House, Old Broad-street, as civil and mechanical 
engineers, 


THE Sheffield Town Council on Wednesday, February 
Ist, at a meeting called specially for the purpose, decided to 
present a petition to the Queen, praying her to constitute Sheffield 
a city, in commemoration of the jubilee of the Corporation, which 
occurs this year. 


A PAPER on the advantages of adopting a general 
scheme in making improvements to the London streets was read 
on Monday by Mr. A. Causton, A.R.I.B.A., before the Royal 
Institute of British Architects, and a number of resolutions have 
been passed on the subject by the Arts Committee. 


THE Northumberland and Durham Miners’ Permanent 
Relief Fund is stated by the officials to have only £140,000 with which 
to discharge liabilities amounting to £243,000, there being thus a 
deficit of £100,000. The executive propose an increase of 4d. per 
week on members’ contributions, and a modification of the benetits, 
in order to place the accident department on a sounder and more 
reliable basis, 


Messrs. J. AND W. WEEMS, Johnstone, Scotland, have 
constructed and delivered to a well-known electric manufacturing: 
firm, for covering electric and telephone cables from din. to 3in. 
diameter, in continuous lengths, and any desired thickness of lead, 
a hydraulic press 33in. diameter, cylinder and ram, and they have 
one in course of construction, nearly finished, 28in. diameter, 
cylinder and ram, for the same purpose. 


WE understand that Messrs. Rose, Downs, and 
Thompson, of Old Foundry, Hull, have just received a large and 
important order for dredging machinery of their ‘‘ Kingston” 
type for a harbour board in New Zealand, this type having 
been finally chosen, after lengthened inquiries, as the most suitable 
for the work in view. The dredgers, which are of the grab- 
bucket type, will be fixed on a hopper barge, witha sand pumping 
apparatus, the vessel steaming out to New Zealand with the 
dredgers, &c., in position. 


The death occurred last week of Mr. Jos. Lewis Thomp- 
son, one of the leading shipbuilders in Sunderland. He was the son 
of Mr. Robert Thompson, who commenced building on the Wear in 
1819. Subsequently he acted as manager for other builders, and 
acquired the North Sands Shipyard in 1846. Mr. J. L. Thompson 
continued his father’s business under the name of R. Thompson 
and Sons, and built some very large wooden sailing vessels, the 
last in 1870, since which the yard has been turning out iron and 
steel vessels. Mr. Thompson was seventy years of age. 


THE exhibit which Messrs. John Brownand Co., Atlas 
Steel and Ironworks, are sending to Chicago will consist of a tine 
sample of their armour plates ; a voiler front titted with the Purves 
flues, specimens of the Serve tube, marine shafting, and other pro- 
ductions of that kind. Messrs. William Jessop and Sons will exhibit 
in specialities for shipbuilding and steel. Mr. Benjamin Huntsman 
will send steel. The cutlery firms who intend to be represented at 
the World’s Fair are Messrs. George Wostenholm and Son, Wash- 
ington Works, and Messrs. George Butler and Co., Trinity Works. 
The Tilghman Sandblast Company is also to be amongst the 
English firms at the great show. 


A MEETING of colliery managers and others was held 
on Monday night at Barnsley to consider the position of that town 
as a centre for mining lectures in connection with the Yorkshire 
and Firth Colleges. Mr. F. N. Wardell, chairman of the Barnsley 
centre, presided, and the representatives of the principal collieries 
in South Yorkshire were present. It seems that the classes for 
mining lectures had been so poorly attended, that the Technical 
Instruction Committee of the County Council had been seriously 
considering whether the lectures should be continued. A resolu 
tion was passed, pledging the meeting to do all in its power to 
promote the prosperity of the classes. 


TuE Scarborough Electric Supply Company, which has 
obtained a transfer of the provisional order for Scarborough 
secured by the Corporation, is now getting to work. A site for 
the supply station has been decided upon at Salisbury-street, 
on the west side of the town, near the railway, and building 
operations will be commenced forthwith. The contract for the 
whole of the generating plant has been placed with Messrs. C. A. 
Parsons and Co., of Newcastle-on-Tyne, whose price was con- 
siderably less than the other tenders received in response to the 
specification, and who also guaranteed with their steam turbine 
siasashits the lowest steam consumption per unit at all loads. 


In his address last week, as President of the Institution 
of Electrical Engineers, Mr. W. H. Preece said the cost of produc- 
tion of electrical energy was rapidly coming down. Elements of 
waste were being eliminated, and continuous working throughout 
the day and night was being encouraged. If a full load could be 
maintained during the whole twenty-four hours, electrical energy 
could be manufactured for one-third of a penny per supply unit, and 
this was equivalent to gas at 2d. per 1000 cubic feet. The potentiality 
of economy in electric lighting was thus beyond the dreams of the 
gasman. The gas industry should itself have nursed this herculean 
infant, who was rapidly strangling one of its main sources of profit. 
Our Corporations and heat authorities were showing more astute- 
ness. Manchester, Nottingham, Dewsbury, though successful gas 
producers, had become also undertakers of electrical energy. 


Tur Khedive of Egypt recently visited Messrs. Thos. 
Cook and Sons’ new steamer Rameses III. Messrs. John M. Cook 
and F, H. Cook had received and showed their visitor over every 
part of the steamer. On leaving, the Khedive congratulated Mr. 
Cook on the work that was being done by the firm, wished success 
to their new steamer, and expressed the hope that Mr. John M. 
Cook and family would long continue their work in Egypt. The 
Rameses III., has been built at the firm’s arsenal at Boolak from 
the designs and carried out by Mr. Thubron, superintending 
engineer of the firm. The Rameses is 200ft. long, 42ft. beam over 
all, 10ft. moulded, her draught is 2ft. 6in. with 60 tons of coal on 
board, and like all her predecessors, she has three decks. The 
engines are of the diagonal triple-expansion type, steel boilers of 
the loco. type for a working pressure of 150 Ib, per square inch. 
The vessel is lighted throughout by electricity, the dynamo by 
Crompton driven by a Chandler silent engine, she is also fitted with 
chambers for carrying frozen provisions, the refrigerating 
machinery being by Messrs. Haslam, of Derby ; besides these 
auxiliary machines there are steam steering engine, steam capstan, 
and direct driven circulating pumps. The indicated horse-power is 
500. The dining saloonis very lofty'and spacious, with ample room 
for seventy passengers. On the upper deck is a very large saloon 
for ladies, with a library of Egyptian and other books, and her 
upper deck is so constructed as to form a promenade, and to give 
a large space in the centre for dancing, music and other entertain- 
ments. During construction no less than 40,698 days of Arab 
labour had been employed, each department being under the 
supervision of European foremen. 
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CANET 


NEW CANET GUNS AND FITTINGS. 


OvR engravings represent some of the newest designs of 
M. Canet. The first shows the 5°7 cm. (2°24in.) gun of the 
extraordinary length of 80 calibres (in this instance 15ft.) 
It is, we believe, the first published portrait of such a piece. 
It ison a naval mounting, but we understand it to be the 
embodiment of a special idea of M. Canet’s connected with 
coast defence, which has been mentioned before, but it may 
here be briefly repeated. M.Canet holds that it is feasible 
to mount and work in coast batteries guns which are too long 
to be carried on board ship. Consequently, by the adoption 
of such pieces, a coast battery is able to secure a superiority 
of range and flatness of trajectory which gives it a distinct 
advantage over the ship. Such pieces, estimated by their 


QUICK FIRE GUNS FOR 


e 1ergy per ton, do not compare well with those of less length, | 


bat they certainly achieve, at some sacrifice of weight, a 


muzzle velocity in excess of all others. The piece in ques- | 


tion, for example, was some time since given as imparting a 
muzzle velocity of 3150 foot-seconds to a projectile weighing 





powder he employs, a claim which we think can be made for 


very few smokeless powders. He urges that the effect of 
nitro-glycerine on the bore of a gun is very injurious. The 
usual objection is its liability to separate under extreme 
changes of temperature, and thus to cause irregularity and 
danger, but we do not know how far one or both these objec- 
tions may have been overcome. Authorities do not as a rule 
pour out their information at all freely on the subject of smoke- 
less powder, and no one was more reticent than the French 
themselves. To make inquiries about their smokeless powder 
required as much hardihood as to ask at our own Admiralty 
for information on the “‘ Resistance” experiments. To return 
to the long 5-7 cm. gun, it would be interesting to know how 
far it has a tendency to droop at the muzzle, but the same 
information would be more valuable in the case of the larger 
80 calibre 12 cm. (4°72in.) gun, the total length of which is 
314ft., the greatest length at present advocated by M. Canet, for 
the 15 and 16 cm. guns are not made more than 60 calibres 
long, which brings the last-named up to the same total length 


| of 314ft. The remaining illustrations give the breech of the 6in. 


6611b. Whether this had been estimated or actually achieved | 


at the time we cannot say, but we have no reason to doubt 


that it has since been realised, or might be so, judging from | 


the case of other guns. On September 20th, last, as we have 
before reported, a projectile weighing 18 kilos. (28°71b.) was 
discharged froma 10cm. gun, 80 calibres long, with a muzzle 
velocity of 1026 m. (3366ft.) per second, with a pressure of 
19°55 tons per square inch, and another with 1002 m. (3287ft.) 


50 calibre quick-fire gun, showing the last Canet pattern of 
breech fittings in two stages of opening. It is this pattern 
that has been supplied to the Russian Government. It is in 
many essential respects different from ours, and the general 
character of the differences is seen more readily in a photo- 


| graph than in a detailed drawing, such as we gave in 


per second, with a pressure of 16°6 tons only, with another | 


type of powder. These high ballistic results are partly due 
to the employment of smokeless powder, but with brown pris- 
matic on August 27th, last, a projectile weighing 43-7 Ib. 
had a muzzle velocity of 2211ft. per second imparted to it 
with a pressure of only 16°4 tons. M. Canet lays stress on 
the fact that no nitro-glycerine is present in the smokeless 


connection with a portrait of the Russian gun in our number 


| of December 11th, 1891, pp. 477, 478. The cylindrical form 


of the interrupted breech screw, and the other fundamental 
differences between the Canet and Armstrong systems are 
striking. The lever handle, by which the breech is opened in 
a single movement, is seen at P, and the pivot Q, using the 
letters employed in the description referred to. Possibly 
there ale improvements in detail in the pattern not shown 
in the photographs, but it is practically the same as that in 
the description referred to. 





COAST DEFENCE 


THE OWENS COLLEGE ENGINEERING SocrETY. —~At a meeting of 
this Society held on Tuesday, January 17th, in the College, J. B. 
Millar, Esq., M.E., in the chair, a paper on the ‘“‘ Royton Sewage 
Purification Works” was read by W. G. Stones, Stud. Inst. C.E. 
The author after referring to the progress made in late years in 
sanitary engineering, said that the system of purification 
adopted at Royton was the ‘‘ International,” the principal features 
being precipitation and deodorisation of sewage by means of 
ferozone and subsequent filtration through polarite filter beds. 
The works comprise strainer, mixer, battling channel, settling 
tanks, polarite filter beds, and sludge presses. The sewage passes 
through the strainer, into the mixer, where it is mixed with the 
precipitant, along the baffling channel and into the settling tanks. 
From this the clear liquid is run into the polarite filter beds, 
where the final purification takes place. The sludge formed at 
the bottom of the settling tanks is run into sludge presses, where it 
is pressed into cakes. These cakes are then treated in the 
destructor. In conclusion the essayist gave the capital outlay on 
the works. A discussion followed, in which the chairman, Messr:, 
Stanton, Wilson, and Bowden took part. 


RAILWAY Map OF ENGLAND AND WALES.—We have received a 
copy of the new map of the railways of England and Wales 
published by Mr. E. Stanford from the designs, statistics and 
arrangement of colouring of Mr. Price Williams, M. Inst. C.E. It 
is probably the most noteworthy publication of this kind which 
has yet appeared, and will be a necesssary to everyone connected 
with the working, the management of, or with property in railways. 
It will also be interesting to those who take an interest in railways 
simply from the educational point of view as concerns the means of 


| the great traffic of the country. The map shows the completed 


railways, the lines under construction or authorised, the joint lines, 


| the joint gathering grounds, the lines over which other lines have 


running powers, and the gathering grounds of each line. It also 
ives the area, mileage, and receipts of the principal railway 
istricts from 1871 to 1891. It is besides complete as a well-tinished 
map to a large scale, namely, five miles to lin., and one which thus 
serves the usual purpose and supplies the usual information of the 
large library map combined with the added graphic information 
concerning the railways of the kingdom, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE MYSTERY OF STEAM. 

Str,—Although you may not agree with my conclusions, 1 feel 
sure you like to see varying views of the same question well 
threshed out in your correspondence columns. I cannot, however, 
understand how you have got the impression that I fail to avail 
myself of the results of the researches of others. In the very 
letter which forms the subject of your criticism, I availed myself 
of the results of the experimental researches of Zeuner and 
Rankine to demonstrate that the specific heat of steam is equal 
to the specific heat of water, and trust that I have succeeded in 
convincing you that this is the case. Steam jacketting is prejudicial 
because it increases the difficulty of effecting partial adiabatic 
expansion, and it cannot diminish the loss due to conduction of 
heat from the steam to the air, since this will take place quite as 
aay from the steam in the steam jacket as from the steam in the 
cylinder. If the annular space provided for the steam jacket were 
tilled with air, we should have an excellent additional factor for pre- 
venting the dispersion of heat. I have been compelled to start de novo 
with theoretical investigation on many subjects of professional 
interest to myself, relying on the knowledge I had acquired from 
the study of the writers on physics who flourished before the 
second half of the century was well begun, because I could not 
understand what had been written on these subjects in treatises of 
a later date, and had to get over the difficulty by assuming that 
the writers are in error, and am quite satisfied with the results I 
have achieved by adopting this method. 

I am sorry to find that lies apparently not succeeded in con- 
vincing you that the coefficient of turbine efficiency cannot much 
eneoll ‘5. In previous discussions I challenged my opponents to 
give me either a section of the turbines, so that I might calculate 
the areas of flow, and by this means ascertain from the given 
discharge and the given head the coefficient of discharge adopted, 
or to give me the coefficients of discharge they used, but failed in 
every case to get my request complied with. If the estimated 
discharge had been arrived at by adopting a small coefficient, *7 say, 
for ascertaining the velocity of discharge, it would follow, if this 
coefficient is right, that more than half the power of the fali is 
expended before the water reaches the wheel. I will now prove 
to you, that even when the actual velocity of discharge is equal to 
90 per cent. of the theoretical velocity, the actual brake horse-power 
cannot much exceed half the gross power of the fall. 

If H be the head, and « the theoretical velocity, the head H, 
corresponding to the velocity *9 7, with which the water leaves the 
guide blades would be 

“81 r2° 


H," = = $81 H 
29 


or the total available power at the instant the water enters the 
wheel does not exceed the effective results, in fact is not equal to 
the effective results claimed by some turbine makers. Now the 
velocity “9 v has to be divided into a normal component ‘97 sin. a, 
which, leaving frictional losses out of consideration, passes through 
the turbine unchanged, and a tangential component ‘9 7 cos. a, 
where a is the angle between the tangents to the guide blade and 


the turbine wheel. Now it is only the head "81 _v? cos, 2 





*81 H cos 2 a, that exerts any moving force on the wheal In the 
vortex turbine a is equal to about 10deg., but it is rarely less than 
20 deg., so that the head available for doing work varies from 
71H to 78H. This, however, is subject to the four following 
causes of loss :— 

(1) Failure to realise—leaving frictional losses out of considera- 
tion—the whole of the power per unit of weight of water repre- 
sented by the head ‘81 H cos.2a@. The better the turbine the less 
the loss; but no turbine is perfect, not even the Poncelet. 

(2) Friction work in passing through the wheel. 

(3) Frictional resistance opposed by the external water to the 
rotation of the submerged wheel. 

(4) Machinery friction. 

Do you think 20 per cent. to 30 per cent., according to the class 
of turbine, a heavy deduction to make for the losses comprised 
under these heads? 

Are you really of opinion that scientific men ho commit errors 
must be either incompetent or mendacious? As I do not believe 
in infallibity, I do not hold any such views. I am glad, however, 
that you think it is good for the world to have heretical views dis- 
cussed, because it is my intention to demonstrate that the thermo- 
dynamic system invented by Clausius, and approved of by most of 
the authorities you have quoted, is a jumble of the two theories of 
heat, and utterly erroneous, and I shall be glad toavail myself of 
your correspondence columns for this object. To prove the system 
to be untrue, it will suffice to demonstrate that any one of the three 
following statements is true :— 

(1) That Carnot’s function of the temperature is an absurdity, if 
the principle of the convertibility of heat and work is true. 

(2) That there is no connection between the thermodynamic and 
entropic states of a single body or a system of bodies. 

(3) That the four thermodynamical relations stated by Clausius 
to exist between the volume temperature, pressure, and entropy 
do not exist. 

I can demonstrate the truth of all these statements, and shall 
shortly ask your permission to do so. I have, in fact, already 
written a letter addressed to yourself to prove that the second and 
third are true, but have refrained from sending it, because by 
pressing upon your acceptance too many heretical dainties at once 
I may cause your digestive organs to suffer from surfeit, and I just 
now want them to be in a state of vigorous health. 

No change from a state of greater density toa less can take place 
without the conversion of heat into work, represented by the work 
done during expansion. Conversely, no change from a state 
of less to greater density can take place without the conver- 
sion of work into heat, the exact equivalent of the work 
done. Neither heat nor work can disappear without leaving 
an equivalent power in some shape. The thermodynamic power 
expended in the furnace of the locomotive passes partly by con- 
duction, partly up the chimney into the air in the form of heat, 
and the balance is converted into work in the steam cylinder. 
This work overcomes friction, which generates an equivalent in 
heat, and produces vis viva in the train, which in turn is wholly 
destroyed by friction work—or partly by friction and partly by 
running the train to a higher level. The increase in the powers of 
the weight of the train, due to its being raised toa higher level, 
is converted again through friction into heat, when the train 
descends and comes to a standstill on its original level. We thus 
know what has become of the heat expended in the boiler furnace. 
It rests with the upholders of the latent heat theory to show what 
has become of the force which rived asunder the molecules of ice. 

I go further than you state in the matter of high-pressure steam, 
and affirm that even high-pressure steam worked without expan- 
sion is more economical than high-pressure steam worked expar- 
sively, for reasons clearly stated in my last letter. Watt, as you 
no doubt know, was a staunch upholder of low-pressure steam. If 
one pound of coke in the best boilers can convert 5b. of water at 
212 deg. into steam of the same temperature, I have demon- 
strated that the actual work done by the expanding steam is equal 
to about 3-horse power per pound of fuel. It certainly does seem 
that, if we adhere to Watt's views about low-pressure steam, we 
ovght now, with our improved boilers, to get two indicated horse- 
power per pound of fuel instead of one indicated horse-power per 
two pounds of fuel, obtained by using high-pressure steam 
expansively. WILLIAM DONALDSON. 

January 17th. 


Sir,—Truly, the ways of the fin de siécle philosopher are strange 
and Mr. Donaldson himself is no exception. It appears that he 





does not understand that the index bd adopted by Rankine is a 


purely empirical one, and is employed as a convenience in working 
out results to be theoretically obtained in a perfect non-conducting 
cylinder. It is because a small portion of the —_ dry satu- 
rated steam is condensed while expanding and performing work, 
that the curve of pressures is kept up far above that due to the 
real index of expansion, if the steam were working simply as a 
perfect gas. It is the re-appearing latent heat of evaporation of 
the small portion liquefied that keeps up the temperature, volume, 
and pressure of the remainder. : 

The index of expansion of steam gas is 1°3, and has nothing to 


do with the + The volume of a pound of steam, together with 


the water of liquefaction after expansion in a non-conducting 
cylinder from a pressure p, and temperature 7, to a pressure jp, 
and temperature 7, is a somewhat complicated matter to get at. 

Where pressures are absolute and in pounds per square foot, and 
temperatures absolute on Fahrenheit’s scale, it may be shown to 
be in cubic feet 


J 7,47, hyp. log. 7 + 1434-474 - -695 7, | 
is 2 t 1 . T.) J 


BD eas Geos. 
Po T ( Ee re ra ) hyp. log. 10. 
If it had not expanded at all from any higher pressure it would 
have been — 
= : eet eae... cubic feet. 
Pe = + et hyp. log. 10 
The difference between these, divided by the larger of the two, 
gives, of course, the fraction of a pound of steam that has been 
condensed while expanding from p, and 7, to p, and 72, and per- 
forming work— 
Log. B = 3°43642, log. C = 5°59873. 
Similarly, the index of = is a purely empirical one, and is of 








such a nature that it may be conveniently used to delineate the 
curve of steam expanding under the supposition that it receives 
enough heat from without the cylinder to keep it always very 
nearly dry. This again has nothing to do with the expansion of 
steam gas, for which the appropriate index is 1°3, and from which 
alone can the dynamical specific heats be calculated. : 

Use is made of this index when investigating the action of 
highly-superheated steam expanding without liquefaction in a non- 
conducting cylinder. In such a case the volume of one pound of 


85°44 7, cubic feet. 


In a condensing engine working on this principle, ps being the 
back pressure, and 7, the temperature in the condenser, while 7 is 
the ratio of expansion, the mean effective pressure will be 

f 13 r3-1 Bess 
ol a 

The effective mechanical energy per pound of steam will be 

mite 1466 2. .ceeuer 

284°8 7, 13 —s 37 eg 

and the heat expended to produce 1 lb. of steam gas at 7, from 
water at T, is 

J { 1350°63 + °475 11-7, } foot-pounds 





steam gas at p, and 7, is simply 


foot-pounds. 





and is independent of the pressure, whence we deduce for the 
efficiency of such an engine 
agar, {13- 1-372! 
oo : sd M1 cz 
J { 1350°63 +°475 1-7} 

As an example, let 7, = 1261°2, or 800 deg. Fah.; p, = 36,000, 
or 235lb. per square inch above the atmosphere; and p,; = 4382, or 
3lb. per square inch; then 

E = ‘26612. 

This efficiency would be greatly increased if the steam could be 
maintained at its initial temperature throughout expansion, and it 
is only in this way that an expansion curve can be isothermal and 
economical at the same time. An isothermal curve in an ordinary 
steam engine simply means that upon admission a large quantity of 
steam is condensed upon the piston and cylinder faces, which must 
be at a temperature much below that of the entering steam. The 
water thus produced is afterwards re-evaporated, when the 
pressure falls below that due to a temperature equal to that of the 
piston, and keeps up the expansion curve. 

According to present practice we seem to prefer to employ 
expensive boilers working at great pressure, and yet we condense 
a considerable portion of the steam they generate upon a naked 
lump of metal, to be afterwards re-evaporated at a much lower 
pressure. Why such an obvious barbarism should exist, I know 
not. Mr. Donaldson truly says that it is incredible that the 
changes of the temperature of a few pounds can have any appre- 
ciable effect on the skin temperature of a mass of metal. It is the 
metal that has a very great effect upon the steam, and that is why 
such a quantity of it is condensed upon the piston face when first 
admitted. The whole mass of the piston must of necessity be at a 
temperature somewhere between that of the admission and exhaust, 
but considerably nearer that of the exhaust. 

It would indeed be a mystery if steam did not do as it does, 
and condense upon the high-pressure piston of a triple-expan- 
sion engine especially. It is these wretched unprotected piston 
and cylinder faces, &c., that render the steam jacket almost useless, 
and in big engines I believe it is entirely so. If, however, and it is 
by no means impossible, jacketing could be made so efficient that 
it would keep the steam, not only at the temperature due to its 
then pressure, but always up to the initial temperature very great 
economy would ensue, instead of its being the very worst practice, 
according to Mr. Donaldson. 

The theory of the jacket is perfectly simple, sound, and good, 
and under proper conditions the steam condensed therein does 
duty, just as does the heat outside the cylinder of an Ericsson or 
Stirling air engine, and the surplus temperature above that due 
to pressure remaining in the working steam at the time of exhaust, 
supposing it to be kept up throughout, can easily be employed to 
heat up the feed-water. In such a case the expansion curve 
would of course be hyperbolic, and largely increased in length 
over that which obtains in ordinary working. 

The mean effective pressure of such an engine would be 

1 + hyp. log. r 
p, {1+ hyp log.) _ p= pe, 
se p, being the back-pressure as before. 
e initial volume will be the same with that of dry saturated 


steam at p,, or 
J (1434-474 — °695 7,) 
B ,2C 
A ( + =f hyp. log. 10 

The final volume = r 2. 

The effective work done =7 7 pm =p; % (1 + hyp. log. 7) — 7 7 ps 
foot-pounds. 

The gross work done after the cut-off, and of which the equivalent 
in the shape of heat has to be supplied by the jacket, is obviously 
= Pp; % hyp. log. r foot-pounds, Thich quantity must be added to 
the expenditure required to produce a pound of dry saturated 
steam at p, and 7, from water at a temperature between 7, and 
that of the condenser, or 7,4. 

This will, supposing no loss, and taking the specific heat of steam 





sup 


%1= 





gas at constant pressure at 475, be equal to 7, + °475 (7, — 74). 








The expenditure of heat on admission is therefore 
=J {1434-474 + 8057, - 7, - 475 (7, - 7.) 
=J {1434-474 - ‘177, - ‘5257, } foot-pounds. 
The expenditure during 
making for the total 
J f 1434°474 - ‘177, -— ‘5257, \ + p,%, hyp. log. x foot-pounds, 
and for the efficiency of the engine 
Be ———_ Pr {1 + by. og.) - rep, 
J { 1434-474 - ‘77, - 5257, } + py v, hyp. log. 7. 
Using the same figures as before for p, and ps, and making 
y= 25, as may easily be done, since the expansion curve is now 
isothermal ; also finding by calculation or by the tables v, and 7 


to be 1°838 and 862°2, we get 7, being assumed to be 565-2 absolute 
or 104 deg. Fah., 


expansion = p, v, hyp. log. r foot-pounds, 


E = ‘26416; 
or nearly as great as that of the highly-superheated steam 
expanded adiabatically. So much then for the inefficiency o, 
jacketing when it is properly done, and which is the right thing 
to work at instead of mixing a little steam with a great volume of 
air, and so throwing away your vacuum without even the collateral] 
advantages of a properly working air engine. 

Another case, Vidteult indeed to obtain in practice, but which 
may interest your readers, is where the steam is superheated us 
before, and this high temperature maintained constant in the 
cylinder by a flue surrounding it, as Sir William Siemens did many 
years ago. A regenerator was also used, so that the ingoing steam 
was superheated by the heat of the previous exhaust, the only 
expenditure upon this score was that due to the inefficiency of the 
regenerator. Supposing the latter to be perfect, then without 
giving details the efficiency of such an engine would be 


{ 1 + hyp. log. x - Ps} 
_f ae = 


J { 1434-474 - 695 7), \ + 85-44 7, hyp. log. 


where 7, is the temperature due to pressure only, and 7, is that 
1 I } y; 1, 


a 
of the superheated steam. 
Using the same figures as in previous examples, 7 being 25, we 
et— 
, E = °42459. 

So much again for the nmap ag f of jacketing. Seek to do it 
properly and there will be much less outery against the steam 
engine, and much less looking for mysteries where none exist. 

As for Mr. Donaldson's specific heat of steam, I should recom- 
mend him to do as others have done before him, oe a few pounds 
of steam through a coil in a bath of heated oil. Note the increase 
of temperature of the steam and the decrease of that of the vil, 
He will then soon find out that its specific heat at constant pres- 
sure is what it has always been said to be, *475. 

I must warn your readers that the examples of the working of 
dry saturated steam in Rankine are both erroneous, and badly so, 


while the exposition of Stirling’s air engine is wrong in toto. It 
is impossible that the ratios of expansion and compression can be 
the same, and the working out of the theory involves more 


intricacy than Rankine has given it credit for. The efficiency of 
the engine in its simplest form, neglecting regenerator loss and 
clearance space, is 


{ hyp. log. (1 + 71) — hyp. log. (“ +) } x 


Te 
Ts hyp. log. (1 + 7 —-*s | 
{inne (4 se) tare 
ah x hyp. log. (1 + —2- 
T th, YP. 08 ( +24 


where 7, and tT, are the temperatures between which the engine 
works, and x is the number of times that the effective volume of 
the displacer is as great as that of the working cylinder. 


This could only reach the ideal ‘15s by making x infinite ; and 


a little examination of the principle of the engine will show this to 
be a fact, but it is remarkable how closely it is approached for any 
ordinary working value of x. The reason is that the Professor 
made two errors, which curiously enough nearly neutralise one 
another. It is not worth my while to go through all Mr. Donald- 
son’s errors in his letter of the 4th inst,; but the last paragraph 
but one may be taken as a fitting climax. Mr. Donaldson says, 
“* According to Regnault, then, 1091°8 thermal units are required to 
convert one pound of water at any temperature into steam of the 
same temperature. If therefore one pound of coke can convert 
9 lb. of water into steam at the same temperature, and Regnault is 
right, the thermodynamic power of 1 lb. of coke is equal to 9826 
thermal units, or to 230-horse power. Since we cannot get much 
more than 4-horse power per pound of coke, we are asked then tu 
believe that in installations of steam power we cannot get } per 
cent. of the thermodynamic power expended. Credat Judeus.” 
Credat Judeusindeed ! Your correspondent has multiplied 9826 by 
772 and divided by 33,000 the number of foot-pounds per minute to 
be given out to equal the usually accepted idea of a horse-power 
acting during that time, while when we talk about ‘‘ horse-powers” 
we mean “‘ hour horse-powers ” or 60 x 33,000 foot-pounds. 9826 
thermal units are equivalent to about 3°8 horse-power for one hour, 
and an engine using 2 1b. of coke per indicated horse-power per hour 
would have an efficiency of 13 per cent., and not bad either, accord- 
ing to the general run of steam engines and boilers. I should much 
like to see that laboratory experiment that proves a pound of coke 
cannot possess less than 14-horse power thermodynamic power, 
and I should also like to see the coke and know what the precautions 
are which should be taken to minimise loss by conduction, though 
I think that I would be satisfied with 14 indicated horse-power per 
hour in the coke. ANTHONY 8S. Bower. 
St. Neots, Hunts, January 14th. 





Srr,—In some respects Iam not surprised by Mr. Donaldson's 
letter. He is quite wrong about the latent heat quantities, but | 
am not so certain that he is wrong about the specific heats of steam 
and ice. The truth is that no one now alive seems to have checked 
in any way the figures given by Regnault and one or two others. 
The professors to whom the engineers look for enlightenment on 
such questions have followed one another like sheep, and never 
seem to have tried for themselves. 

Now, the reason is very simple. It is almost impossible to settle 
what the specific heat of either steam or ice is. In the first place, 
no one can tell when steam is free from suspended water and yet 
not superheated ; but superheating on the one hand, or sus- 
mood ae water on the other, will vitiate the results of the ex- 
periment. The hot oil system used by students in technical 
colleges is worth nothing. Again, the difficulty of getting the 
specific heat of ice is almost insurmountable. It can only be 
attempted with ice kept far below the freezing point and absolutely 
dry. The notion that an accurate result can be got from immersing 
ice at a certain temperature in mercury at a lower temperature, 
and noticing the rise of the latter, is for all ordinary purposes 
delusion. e most a precautions are needed, A small 


quantity of water, the inclusion of air, &c., will all upset accuracy. 


What is needed is that experiments should be repeatedly carried 
out, and the results compared, and then we should be on the road 
to get at facts. 

My own experiments go to show, but not to prove, that the 
specific heat of ice and water are nearly the same. At or about 

there is a close approximation. 
failed to get at the specific heat of steam. 


32 — 
Hitherto I have quite 
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Cannot Mr. Bower or some other correspondent direct us to a 
detailed description of the method of making an experiment ? 
Islington, January 24th. x, 


GREAT WESTERN TRAIN SERVICE, 


Sir,—In his remarks on the Great Western service of trains to 
the West of England, your correspondent ‘8. E. G.” has touched 
upon a — which should engage the attention of all share- 
holders and other well-wishers of this company. But let me 
assure him that it is not only in the West of England that this 
desire ‘‘to demonstrate the superiority of the broad gauge” has 
been manifested. The conversion of the gauge marked the 
commencement of a period of decline and degeneration which has 
made its mark throughout the system. ‘The process of degrada- 
tion which came inte operation in June, 1892, has been applied 
to the Birmingham and Birkenhead line with equal force, nearly 
all the fast trains having been reduced by five or seven minutes 
between London and Birmingham, and about the same thence to 
Birkenhead. The object of this is the less easy to understand in 
that the only two trains which remain unaltered—which are also 
the fastest timed, viz., the 4.45 and 8.10 p.m. ex Paddington—are 
invariably the best timekeepers, Indeed, it is not too much to 
say that punctuality on this line diminishes with the booked speed. 
The up trains have been reduced in the same way. 

In regard to the West of England service, which is undoubtedly 
that in which reform is most urgently needed, the stoppage at Swin- 
don, which is seldom less than 15 minutes, renders it hopeless to look 
for improvement as long as the company allow their larger interests 
to remain a secondary consideration to the local profits of the 
refreshment room company, and the question as to the suitability 
of the locomotives employed is a little beside the mark. It is not 
in the running of Mr. Dean’s new engines that fault can be found, 

| all that is wanted being the opportunity to show their powers. 
| But it is to the pushing forward of the Castle Cary scheme that 
those will look who wish to see the Great Western compete on 
level terms with the South-Western, and retain their hold on the 
West of England traffic. This would shorten the distance from 
London to Exeter by, I believe, at least the difference between the 
existing route and that of the South-Western, and would enable 
the fast expresses to avoid Swindon and Bristol, where delay is 
caused, relheving the congested traffic at these centres. It is 
earnestly to be hoped that at the forthcoming meeting, share- 
holders, who in view of the activity of the South-Western in the 
West and the Manchester, Sheffield, and Lincoln Company’s pro- 
spective extensions and developments in the Midlands, are justly 
anxious as to the future, will make some strong endeavour to rouse 
their sleeping giant. P. H. CoucHMAN, 
Leamington, January 23rd. 


a 


Sir,—I am glad to see that ‘'S. E.G.” in your last week’s 
issue has sounded a note of warning on this subject, and I hope 
that the Great Western officials will bestir themselves before they 
are quite out in the cold in the west. In 1845, when the Great 
Western line was first opened to Exeter, the express only took 
4 hours 20 min. to cover the distance between London and that 
city ; since then the narrow gauge services have been improved in 
every way, and have been considerably quickened, while the broad 
gauge has quietly rested on its laurels and made no efforts for 
further improvement ; and now that the broad gauge is abolished, 
the Great Western Railway is unable to keep up the speed which 
for nearly fifty years Gooch’s celebrated broad gauge engines daily 
made. Nor can it be doubted that the new narrow gauge loco- 
motives of the Great Western Railway are incapable of performing 
the journey in the same time as the old broad gauge engines ; for 
not only has the service to and from Exeter and Plymouth been 
slowed, but that to Cornwall has been also in a more marked 
degree. Before the abolition of the broad gauge the advocates of 
the rival narrow gauge were very fond of saying, ‘‘ Whatever the 
broad gauge can do, we guarantee the narrow gauge to do ;” but 
since recent events has proved the untruthfulness of this remark, 
the narrow gauge admirers have Giscreetly said nothing on the 
subject of speed on the rival gauges. The writer of ‘‘ The Story 
of the Broad Gauge,” ended with the following paragraph :— 
‘Now the broad gauye is abolished the Great Western will be 
under the disadvantage of meeting the London and South-Western 
on an equal footing, as in Devonshire and westward there still 
lingers a suspicion that the narrow gauge is not safe, and now, 
having only the narrow gauge, travellers will naturally patronise 
the quicker and shorter route, and the London and South-Western 
is both to many important places. Therefore, if the Great 
Western wishes still to lead in the west, since it cannot shorten its 
route, the speed must be increased, so as to be level with its rival 
in the time taken between competitive points. 

It appears from ‘8S. E. G,’s” letter that the London and South- 
Western is already in the ascendency, and indeed it will be an easy 
matter for that pushing railway to get into South Devon by a 
bridge over or a tunnel under the Exe at Exmouth, and so have 
the whole of the West of England traffic in its own hands ; and 
unless the Great Western officials make a real effort and put on 
a quicker train service for the coming summer traffic, they will find 
out all too late that the traffic has departed from them. Let us 
hope they will be warned in time, and that shortly we may hear of 
a really improved and accelerated service on the once famous 
Great Western Railway. Ten minutes could be saved by abolishing 
the useless stop at Swindon, making Bath or Bristol the first 
halting place. G. A. SeKon, A.A.I. 

London, N., January 23rd. 


S1r,—I am glad to see that ‘‘S. E. G.” has called attention to 
the retarding of the West of England expresses by the Great 
Western Railway, to which I called attention in the summer. He 
has only given the results so far as Exeter and Plymouth are 
concerned ; may I give them for Penzance now and in January, 
1892, i.e., twelve months ago, 


892, 
January, 1892. 


A. B. Cc. 

Penzance a O25 6. os Oa, 11.10 5.0 
Paddington .. 6.0 6.35 .. 7.50 4.0 
January, 1893. 

A. 
Penzance . 6.5 7.45 .. 10.45 .. .. 4.30 
Paddington .. 6.0 6.30 .. 7.40" os ea: Se 


A. Mondays only. ; 
- This train once left Penzance 8.15, arriving at Paddington at 6.30. 
y 11.15 7. 


: , ’ ‘ - 
N.B. A train Teaving Penzance at 12.45 p.m. and reaching Paddington 
at 10.0 has not run since 1891. 


January, 1892. 


Paddington 5.80 10.15 i re 
Penzance .. 6.23 6.57 OO ... os 4.85 
January, 1893. 

Paddington .. 5.30 10.15 es 11.45 9.0 
Penzance .. 6.26 7. 9.30 8.0 


oe ‘owe So aie 

A. This train once reached Penzance at 3.40. 
It should be noticed that, as “S, E. G.” points out, the mail 
trains do not, as formerly, run in and out of Ibay at Plymouth. 
This, one would naturally expect, would lead to an acceleration 
of some ten to fifteen minutes. On the contrary, what has 
occurred is, that the down takes twenty-five minutes longer and 
the up thirty minutes on the whole journey, or, in other words, 
owing to the abolition of the effete (?) broad gauge, Penzance now 
receives its letters some half an hour later, and has to post its 
letters also some half an hour earlier. The down fastest journey 
takes eighteen minutes longer and the up twenty minutes—once 
twenty-five—longer than when the antiquated (?) Bowe: gauge was 
in use. TI clearly recognise the necessity of abolishing the broad 
gauge, but certainly think that the tribute that the Great Western 








Railway evidently desires to pay to its memory is anything but 
worthy of sympathy or support. 
I hope, now that the subject has been brought forward, some 
— will be forthcoming. E. B 
ndon, January 23rd. eae 


. . . a 
Siy,—I think perhaps the following table of comparison between 
the train service of the ‘slumbering Great Western” to Exeter 
and its ‘‘ powerful rivals,” the South-Western, may be instructive 

to your correspondent “8, KE. G.” 
South-Western Railway—Down Trains to Exeter. 
11.0 from London, average speed = 41 m.p.h. 
3.0 ” ” =4 


South- Western Railway— Up Trains to London. 


10.25 from Exeter, average speed = 42 m.p.h. 
12.45 is bs =40 4 
6.0 i Bp =40 4, 
Great Western Railway—Down Trains to Exeter. 
10.15 from London, average speed = 47 m.p.h. 
1.25 ” ” =% =» 
11.45 ” ” =H » 
8.0 ” ” =44 


Great Western Railway—Up Trains to Paddington. 


10.10 from Exeter, average speed = 46 m.p.h. 
5 = 45 


19.8 i a Bs 
1.48 ; - =40 4, 
3.40 Pa pe = 47 * 
4.5 ‘A = Mts 
5.43 . ¥ =. 5 


Reading, January 24th. H. S. R. 

Srr,—Really it is a pity that ‘‘S. E. G.” should have gone to so 
much trouble and taken up a full column of your valuable space to 
call attention to the alterations in the above service, the reasons 
for which he might have learnt from any passenger guard or 
inspector had he been unable to discover them for himself. A few 
inaccuracies in the figures given may as well be corrected at once. 
The present down mail is allowed 3 minutes more than in 1891, 
and the time on journey, Plymouth to London, of the up mail was 
7 hours 37 minutes, and now is 7 hours 40 minutes, the extra time 
being 3 minutes, and not 20 minutes as given. In the case of the 
up trains the ‘“‘most lamentable falling-off of speed” complained 
of consists, in the two worst cases, of the addition of 10 minutes 
and 15 minutes respectively to the time on journeys, and this in a 
distance of 247 miles. Surely a mountain has been made out of 
a molehill! The down trains, I admit, are somewhat worse ; two 
instances of 20 minutes each and one of 30 minutes being added 
are given. The greater part of the extra time is, however, spent 
on the single line portions of the South Devon section in slowing 
the trains at every block cabin to exchange the train staff, the 
electric staff system having been lately adopted on this and the 
Cornwall section, in compliance, I believe, with Board of Trade 
regulations, though seeing that these lines have been worked with 
safety without the staff system until lately, the necessity for its 
adoption is not very apparent. 

Above Exeter the extra time is generally accounted for by 
slightly longer stoppages at each of the stations, thus giving more 
time for the station work to be performed; only in very few 
instances has the time allowed between stations been increased. 
The 5.0 p.m. ex Paddington now runs over the Weston-super- 
Mare loop, and makes an extra stop at that place. The newspaper 
express Plymouth to Penzance, referred to by ‘“S. E. G.,”’ was run, 
I believe, two summers in succession, but not paying was abolished, 
through passengers finding the 10.15 a.m. ex Paddington suit them 
much better. I fail to see that ‘‘S. E.G.” has proved his case 
as to the ‘‘greatly improved train service” of the South-Western 
Railway. On his showing its trains are not as numerous, but 
even were they as numerous, convenient, and fast, there is still 
the question of accommodation to be gone into—an important 
item with through passengers. I will not disparage the Great 
Northern 8ft. singles, but your correspondent’s statement about 
them is open to question as regards heavier loads and higher 
speeds; and althougth the Great Western main line to Exeter is 
fairly level, it is by no means free from heavy gradients, down 
trains encountering such leaving Bristol, and at Wellington; 
and up trains at Burlescombe, Box, and Wootton Bassett. The 
doubling of the single line portions of the Great Western Railway 
between Exeter and Plymouth, with the exception of one or two 
very short sections, such as that through Parson’s Tunnel, has 
been in progress for some time, and when completed ‘‘S. E. G.” 
will probably be rejoiced to find that trains will run very much the 
same as before the alterations he so greatly deplores. At present 
it is not to be expected that trains can be slowed down to seven or 
eight miles an hour every few miles, and perform their journeys 
in the same times as previously. CORNWALL. 

January 24th. 








THE ‘‘ TRAIN DE LUXE.” 


S1r,—The so-called ‘‘ train de luxe,” which leaves Paris, Nord, 
every evening at 7.50 p.m. for the Riviera, is an important train. 
It is run chiefly for the benefit of the many English visitors to the 
sunny south, hence it does not start from the terminus of the 
Paris-Lyons Company, but, waiting the arrival of the through 
coaches from Calais, starts direct from the Nord Station, and 
sasses over the Ceinture Railway on to the main line of the Paris, 

yons, and Mediterranean. Connection is made by this train 
with the 10 a.m. ex Charing Cross, vi@ Folkestone and Boulogne ; 
the 11 a.m., Charing Cross and Victoria, via Dover and Calais ; 
and the mails which have reached Paris at 4.26 p.m.—8 a.m. ex 
Charing Cross—are also forwarded by the 7.50 p.m. 

On Thursday, December 29th, this train left Paris, Nord, at 
7.51, It was made up as follows :—Two front vans, two ordinary 
firsts, one International Company’s sleeping car—bogie—three 
coupés-lits-toilettes, and one rear van. At about 8 o'clock the 
train was stopped by signal at one of the stations on the Ceinture 
Railway, and after waiting about ten minutes was run into from 
behind bya local train. The result of this collision was as follows :— 
The buffers and couplings of the last three vehicles and the sleeping 
car were nearly allsmashed, The engine of the local train—a tank 
engine—had buried itself in the end of the rear van, the body of 
the latter being twisted off its frame some 18in. out of the 
straight. The body of the next coach had also been forced for- 
ward about a foot from its position on the frame. The most natu- 
ral course under the circumstances would have been to send on the 
front undamaged portion of the train to the next convenient 
station, and there make up the train afresh. So simple a course, 
however, did not commend itself to the French mind. The 
station-master had, it appeared, gone off to the theatre, the train 
officials declared they had no authority to do anything at all, and 
so matters remained at a standstill. Being within ten minutes of 
the Paris Terminus, however, someone must turn up before long 
probably a breakdown gang. It seems almost incredible, but it is 
a fact nevertheless, that an hour and a-half passed before any- 
thing whatever was done. Nota single official put in an appear- 
ance, not a sign of a breakdown gang. At the end of that time a 
man in a blouse came along carrying a single screw-jack. 
A little later four or five more men in blouses carry- 
ing paraffin lamps showed up. Then ensued an _ interest- 
ing confabulation; there being still no one in authority, the 
half-dozen men in blouses, the guards of the train and the engine 
drivers all proceeded to enunciate their ideas, and with much 

esticulation, to demonstrate how the thing should be done. 
‘inally, they decided to divide the train between the sleeper and 
the sixth vehicle. Two out of the four buffers were smashed, the 
other two being interlocked. French buffers being presumably 
not made to stand hard knocks, a sledge hammer was produced, 
and one of the intelligent artisans made himself very warm trying 








to smash one of the interlocked buffers. Eventually the train was 
divided, the front portion going on to the Lyons Station, where 
the train was made up afresh. At 11.40 p.m., three hours fifty 
minutes behind time, the train “‘de luxe” stole out into the night, 


and once more started on its long journey southwards. 


But where on that eventful night were the responsible officials ? 
Where was the traffic superintendent, the permanent way inspector 
or even the station-master of the Nord? If such things happen 
within a few minutes of the Paris terminus, what would be the 
fate of the injured in a serious accident, occurring perhaps some 
hundreds of miles away? It would be interesting to know how 
long those half-dozen talkative individuals with the single screw- 
jack took getting the four damaged coaches put straight ; it is not 
improbable they may be at it still. As Mr. Acworth has truly said, 
it is in times of emergency that the Englishman shows the stuff 
whereof he is made. In fighting the snow on the North-Eastern, 
or in working a gigantic traffic through dense fogs, on such 
occasions a Frenchman loses his head, and gesticulating violently 
—does nothing. R. 

Chester, January 24th. 


AMERICAN AND ENGLISH BAGGAGE SYSTEMS. 


Sir,—I notice in your issue of December 30th some remarks on 
the baggage system of American railways which are apparently 
based upon a misunderstanding, due, perhaps, to lack of personal 
experience. I have travelled very considerably in England and 
America, and have a very poor opinion of the convenience of the 
English baggage system, involving often a long period of waiting 
on a cold, draughty platform while the baggage cars are emptied, 
and the contents thrown about the platform. When you have to 
look after the ladies and their impedimenta under this happy-go- 
Iucky arrangement it is a strain on patience and temper. In 
going from Bristol to Swansea my baggage was carried on further, 
though duly labelled, and was only recovered after much 
telegraphing. This was made all the more annoying that I had 
wanted to take a train north over the London and North-Western 
Railway, but did not care to risk it until the baggage turned up. 
I know that loss is comparatively rare, due probably to the 
presence of police around the stations, who would soon get to 
recognise the thieves. 

Now, as an example of American practice, I {cannot do better 
than give the particulars of the arrangements on a trip from New 
York to Chicago, Chicago to Cleveland, and Cleveland to New 
York. I had bought my ticket the day before starting at the 
ticket-office nearest to my residence, and on the morning of the 
day of departure went to this office and checked my baggage to 
Chicago, exhibiting my ticket to show that I had a right to do so, 
and by what line, and told the clerk by what train I was going. 
This resulted in my getting a metal check, the baggage express 
man was sent to the house—my address being registered—and 
after affixing a y check to the valise, took it away. Thus 
I had no personal bother with the matter at all. On arriving at 
Chicago the next night I did not give up the check to the baggage 
transfer agent on the train, as I was going home with a friend 
for the night,and the baggage was therefore taken to the baggage- 
room at the station. Next day, on going to my hotel, I handed 
the check to the clerk, and the hotel baggage man fetched the 
valise, which I had not seen since leaving my residence in New 
York. Leaving Chicago, the hotel omnibus carried myself and 
baggage to the station, and as I was to take the limited mail, 
which has no baggage car, the valise was left to be forwarded in 
the next train. Arriving at Cleveland,I gave the check to the 
hotel clerk, stating by what train the baggage was to arrive, and 
during the evening the baggage was brought to myroom. On 
leaving, the transfer office at the hotel checked the baggage to the 
station, sending it down after I had gone, and there I claimed it 
later in the day, and checked through to New York. When the 
train was nearing New York a transfer agent came through the 
cars, to whom I gave the check and my address, and by whose 
company the baggage was duly delivered. The railroads make no 
charge for checking, but of course the transfer companies charge 
for carrying the baggage to and from the stations. 

You say that the charges are extortionate, but that is no argu- 
ment against the system, and you evidently do not know that cab 
fares are in general still more extortionate, in New York espe- 
cially. To take a cab from my residence to the station would cost 
two to four times as much—according to the cabman or hackman— 
as the express charges at both ends of the journey combined, 
while by the arrangements above described I checked my baggage 
from my residence, went to my office, and some hours later from 
the office to the station, without any encumbrance or bother with 
either ticket or baggage. The check system has been introduced 
for some of the Transatlantic service, but in my case it did not 
work well, owing to the men at the English end of the line not 
being properly instructed. They forgot to register my address, 
and the baggage remained at Euston until written for, and then 
the man who delivered it did not claim the check, leaving me with 
both trunk and check, though he came back later in great excite- 
ment to remedy his mistake. Personally I prefer the American 
system most decidedly, but every man to his taste. 

E. E. RussELL TRATMAN, C.E. 

103, Tribune-buildings, New York, 

January 22nd. 


BALANCING RAILWAY CARRIAGE WHEELS. 


MOoNSIEUR,—J’ai lu dans un article de votre journal, paru dans 
le No. 1929, du 16 Décembre dernier, le long article sur les Ateliers 
de Construction de Machines de la Cie. du Great Northern Railway 
4 Doncaster. Mon attention a été attirée sur le passage concernant 
Véquilibrage des essieux montés. L’auteur de cet article fait 
remarquer que c’est seulement depuis quelques années qu’on a 
reconnu l’importance de l’équilibrage des roues des véhicles qui 
doivent marcher 4 grande vitesse. 

Permettez-moi de vous faire observer que, depuis longtemps, au 
Chemin de Fer du Nord, nous avons jugé nécessaire de procéder & 
cette opération. 

C’est en 1873, que nous avons commencé 4 équilibrer les 2 roues 
d’un méme essieu dans nos ateliers, et nous avons fait figurer, & 
YExposition de 1878, les appareils dont nous nous servions pour 
atteindre ce but. 

La Comission Internationale du Congrés des Chemins de Fer a, 
dans sa séance du 19 Septembre, 1887, par l’organe de son 
Président, rappelé que les premitres applications de cette idée 
avaient été faites au Chemin de Fer du Nord, et que cette idée 
revenait entitrement & Monsieur Bricogne, Ingénieur en Chef du 
Material Roulant de notre Compagnie. 

Veuillez agréer, Monsieur, l’assurance de ma considération 
distinguée. G. pu Bousquet. 

Paris-La-Chapelle, 28 Janvier. 





BRUNEL’S POCKET LINE TO RESCUE THE DROWNING. 


Smr,—In 1874 Lieutenant Brunel, of Dieppe, introduced his 
pocket life-saving lines, of which already upwards of 3340 are 
being used in France, where now they rescue annually some 285 
lives. Nevertheless these admirable inventions are almost unknown 
in our empire. Brunel’s small pocket line consists of a wooden 
float round which some 90ft. of stout cord is wound. The other 
end of the cord terminates in an efficient grapne] armed with 
four small hooks. The whole apparatus complete weighs only 
five ounces, and is the most convenient of all life-saving lines. 
Hence, I urge its adoption everywhere, especially for officials 
and others engaged about our coasts and inland waters. These 
appliances could be profitably retailed for about eighteenpence each, 
and any one can make them. 

J. LAWRENCE-HaMILTON, M.R.C.S. 

30, Sussex-square, Brighton, January 23rd. 


(For continuation of Letters see page 108.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau anp CHEvILuRT, Rue de la Banque. 

BERLIN.—ASHER anpD Co., 5, Unter den Linden. 

VIENNA.—GEROLD anv Co., Booksellers. 

LEIPSIC.—A. TwrermMeveR, Bookseller. 

NEW YORK.—InTERNATIONAL News Company, 83 and 85, 
Duane - street. 


President for the past year, Mr. J. W, Wilson, jun., will present the 
premiums awarded for papers read during the year. The President for 
the year 1893, Mr. W. A. M. Valon, will deliver his inaugural address. 
JuNIOR Enaineerina Socrery.—Friday, Feb 10th, at the West- 
minster Palace Hotel, at 8 p.m. Paper on ‘The Application of Small- 
power Electric Motors,” by Mr. Douglas Heap, M.1. Mech. E., and Mr. 
Arthur C. Heap, Stud. LEE. 
INDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, February 4th, at Cannon-street Hotel, at 7 p.m. Ordinary 
ting. Paper, ‘‘Some Notes on Belting,” by the President, Mr. Wm. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


In ovder to avoid trouble and confusion, we flnd it necessary to inform 
correspondents that lettera of inquiry addreased to the public, and intended 
for insertion in thia column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himeaelf, and bearing a penny 
postage stamp, in order that answera received by us may be forwarded to 
their deatination, No notice can be taken of communications which do not 
comply with these inatructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies, 

*.* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

W. H. 8. (Cork).—Apply to Mr. A. R. Sennett, Brentford, Middlesex. 

G, A. G.—A letter addressed “ C. B. Adams, Wahash Railway, St, Louis, 
Mo., U.S.A.," will probably find him. 

Pappoy’s DEAD-PLATE AND Grate.—‘‘ A., MeN., and Co.” will find the 
particulars they require in our iinpreasion of the 2th November last, 
page 459. 

WixpMiLis.—“ R. H." will probably find that * The Windmill as a Prime 
Mover,” by A. Wolf, will meet hia requirements, New York; John Wiley 
aad Sons, London: Trubner and Co, 

W. H. M.—(1) Neville’s “ Hydraulic Tablea” will answer all your purposes. 
(2) The quickest way of ertracting roots of all kinds is the logarithmic 
method, A very moderate knowledge of logarithmic arithmetic will su fice 
Jor this. 

D. E.—Square, oval, and hexagonal acrew shafts have all been proposed. 
There ia no difficulty in clamping a broken shaft if it will only break ina 
place where a clamp can be put on, and will break across fairly. A change 
in the shape would do no good, and would tend to shorten the life of the 
shaft, 
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ADVERTISEMENTS. 

The charge for advertisements of Jour lines and under is three shillings, 
for every tiro lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. Whea an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied bu a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
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MEETINGS NEXT WEEK. 

IvstiTuTION oF Civit ENorverrs. — Tuesday, February 7th, at 8 p.m. 
Ordinary meeting. Papers to be further discussed: ‘‘ Smelting Pro- 
cesses for the Extraction of Silver and Gold from their Ores,” by Mr. 
Henry F. Collins, A.R.S.M., Assoc. Inst. C.E.; ‘‘The Erection of 
Silver-lead Smelting Works in Mexico,” by Mr. James W. Malcolmson, 
A.R.S8.M., Wh. Sc., Assoc. M. Inst. C.E.—Friday, February 10th, at 7.30 
p.m. Students’ ——. Paper: ‘ re, aed Dredgers—-their Design 
and Mode of Working,” by Mr. H. Calder Lébnitz, Stud. Inst. C.E. 

Inst1TUTION oF ELECTRICAL ENGINEERS.—Thursday, February 9th, at 
the Institution of Civil Engineers, Great George-street, Westminster, at 
8 p.m. Ordinary meeting. Professor Fleming's reply to the discussion 
on ‘Experimental Researches on Alternate Current Transformers.” 
Paper to be read: ‘* Note on Testing Alternators,” by Mr. W. M. Mordy. 

Society or Enainrers.—Monday, February 6th, at the Town Hall, 
Westminster, at 7.30 p.m. First ordinary meeting of the year. The 








T. Coates. 

NortTH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, February 11th, in the Wood Memorial Hall, Newcastle-upon- 
Tyne, at2 p.m. Ordinary meeting. 

Society or ArTs.—Monday, February 6th, at 8 p.m. Cantor lectures : 
“The Practical Measurement of Alternating Electrical Currents,” by 
Professor J. A. Fleming, M.A., D.Sc., F.R.8S.—Tuesday, February 7th, at 
8 p.m. Applied art section : ‘ Pottery Glazes—their Classification and 
Decorative Value in Ceramic Design,” by Mr. Wilton P. Rix.—Wednes- 
day, February 8th, at 8 p.m. Ordinary meeting: ‘‘Some Points in the 
Chemical Technology of Oil Boiling, with an Account of a New Process 
for Preparing Drying Oils, for Decorators’ and Artists’ Use,” by Professor 
W. Noel Hartley, F.R.8.—Friday, February 10th, at 8 p.m. Howard 
lectures: ‘The Devel t and Tra ission of Power from Central 
Stations,” by Professor 'W. Cawthorne Unwin, F.R.S8. 
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HEATING SURFACE IN LOCOMOTIVE 


THE circumstance that the heating surface of the 
boilers of locomotive engines seems to bear little or no 
relation to the size of the cylinders of the same engines 
has often been made the subject of comment. We find 
that engines with cylinders 18in. diameter and 26in. 
stroke, for example, may be supplied with steam by 
boilers having as little as 1000ft. and as much as 1400ft. 
or even 1500ft. of surface; and it is argued that if one 
dimension is right the other must be wrong. Those who 
are engaged in the practical work of designing and using 
locomotives know, however, what they are abont. They 
do not commit the mistake which is apparently involved 
in a seemingly unaccountable diversity of practice. 
Although we have dealt with this subject before, it will 
bear re-consideration, especially as much that holds good 
of locomotive engine boilers is true of all boilers. 

The appearance of inconsistency takes its rise in the 
entirely gratuitous assumption that all heating surface is 
of the same value as a steam maker. If it could be 
shown that 1000ft. of surface in one engine evaporated as 
much water as 1400ft. in another engine, there would be 
no longer any ground for complaint. To a very large 
number of people, however, heating surface is heating 
surface; it is all of the same quality. Ifa boiler with 
300ft. of surface can drive a stationary engine up to 
100-horse power, then a boiler with 450 square feet ought 
to be able to drive the same or another engine up to 
150-horse power. We know that, as a matter of fact, 
steam users have ere now invested their money in 
buying boilers too large in one sense, too small in 
another, simply because they have failed to understand 
that the value of heating surface, instead of being a 
fairly constant quantity, possesses no fixity whatever. 
In the case of locomotive boilers, it will be found by 
those who care to ascertain all the facts that there is a 
remarkable similarity in the amount of fire-box surface 
in British locomotives. If we take, for example, all the 
engines with 18in. cylinders, it will be found that 
there is not more than 9ft. or 10ft. of difference 
between them in the fire-box surface. That lies 
somewhere between 100ft. and 110ft. The engine 
with 1000ft. of surface will have fewer or shorter 
tubes than that with 1300ft. or 1400ft. of surface. 
When we bear in mind that about four-fifths of all the 
steam made in a locomotive boiler is generated by the 
fire-box, and the first 6in. in length of the tubes, it will 
easily be understood that the amount of tube surface 
may after all have very little influence on the steaming 
power of the boiler; so long as the grate and the fire-box 
are big enough, there will be plenty of steam. It may 
be asked then, very naturally, why the additional 400ft. 
or so of tube surface is supplied? The answer depends 
very much on the kind of coal used, and the method of 
firing adopted; and the last again will be mainly settled 
by the kind of work which the engine is doing. There 
are, be it remembered, two ways of looking at the work 
to be done by a locomotive boiler. Its economy and its 
efficiency are quite different things. We haveno doubt that 
a locomotive boiler might be made with tubes only a couple 
of feet long, which would supply very nearly asmuch steam 
per minute—possibly more—than a boiler with the same 
fire-box and grate, the only difference being that the tubes 
were 11ft. long instead of 2ft. But the latter boiler would 
be more economical than the former. With coal at 6s. 
or 7s. a ton, less tube surface will do than will suffice 
when coal costs 20s. a ton; but as far as the mere power 
of the engine is concerned, one boiler may be just as good 
as the other. Much depends, however, on the way in 
which the surface is augmented. To add a foot to the 
length of tubes 11ft. long would do next to no good, the 
extra surface is scarcely worth having; not, be it understood, 
that this surface does not make steam, but because it 
makes it so slowly, and in such small quantity, that it adds 
very little indeed to the power of the boiler. But it may 
be quite worth while to save 10 or even 5 per cent. on the 
annual coal bill of a railway, while the increase in the 
efficiency, that is to say the power, of the boiler by 
that amount, would not be worth having at the 

rice of extra tube length, and might not, indeed, 

e obtainable in that way at all. Again, if instead 
of lengthening the tubes we augment their number, 
it is quite possible that no increase in either economy or 
efficiency will be obtained, because they may then be so 
closely packed together that the circulation of the water 
between them is hampered. In a word, it does not 
follow that because one boiler has 50 per cent. more tube 
surface than another that it will therefore make more 
steam per minute, nor, indeed, that it will of necessity be 
more economical. All experience goes to show, indeed, 
that boilers with ample water space and tubes of mode- 
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rate diameter and length answer better with English and 
Scotch coal than boilers with more and longer tubes and 
contracted water spaces. 

Variations in the quality and characteristics of coal 
and the method of firing have a good deal to do with the 
value of heating surface, not only in locomotive, but in 
marine and other boilers. It is certain that the total 
quantity of heat to be had out of a pound of coal burned 
with the proper supply of air, say, 20 lb., is the same, no 
matter at what rate the process of combustion takes 
place. But when the coal is burned rapidly the tem- 
perature is higher than when it is burned slowly—we 
speak now of what occurs in practice. But the more 
intense the heat the more efficient is a given area of 
heating surface, and thus with a good draught less sur- 
face may suffice in a boiler than will be needed with a 
slower rate of combustion. Again, some coals burn with 
flame and do not give out a concentrated heat. It is 
very commonly stated that flame will not traverse a tube ; 
but whether it will or not depends mainly on the draught, 
and with some coal a long tube is necessary to economy. 
This is especially true of many of the small, dirty, and 
inferior coals used on the Continent. The fire-box tem- 
perature is comparatively low, and more work is thrown 
on the tubes than is the case with English coal burned in 
English boilers. 

There is yet another point to be considered in dealing 
with the heating surface of locomotives. It is a very 
great mistake to assume that all engines use their steam 
with equal efficiency. Even if it were true that the con- 
sumption per indicated horse-power per hour was always 
about the same, the fact could not affect the question. 
The efficiency of a locomotive engine ought to be 
expressed in terms of the draw-bar pull per mile per 
pound of coal. Thus, let us suppose that a locomotive 
can exert a pull of 50001b., and that it burns 30]b. of 
5 
= 166 represents the 
efficiency. If it burned 40 Ib. its efficiency would be 125, 
and so on. It is not necessary to bring in the speed 
factor, because it is assumed that the two engines whose 
performances are being compared run at like velocities; 
and furthermore, a reduction in speed is in practice almost 
always accompanied by a rise in the coal per mile. The 
draw-bar pull, however, cannot be calculated. Pambour’s 
formula does not give it, because it takes no account of the 
internal friction of and road resistance to the engine. 
Dynamometric experiments made in the United States, for 
example, have shown that the draw bar stress multiplied 
by the speed in feet per minute and divided by 33,000, 
did not give more than half the power which the 
indicator cards showed to be developed in the cylinders. 
It is easy enough to see that a very well designed locomo- 
tive—well designed, both as a vehicle and an engine—may 
get on with a much smaller boiler than will suffice for an 
engine not so good, one using steam with less economy, 
and suffering more road resistance. Our own observation, 
again, goes to show that engines with small boilers are 
generally found only on lines with excellent permanent 
way. It does not follow that the cylinders are smaller. 
The sequence is somewhat as follows :—When the per- 
manent way is very excellent, and, above all, very stiff, the 
rolling resistance of the engine is reduced ; therefore there 
is more of its power available for pulling the train; there- 
fore less steam is required in the cylinders ; consequently, 
other things being equal, the steam can be worked more 
expansively, and the engine will be more economical; and 
through all these causes working together we have the re- 
sult that a smaller boiler will do than would suttice for weak 
permanent way. In this way we can explain the fine 
work done by Mr. Stirling’s engines with very small 
boilers comparatively. On the other hand, the old broad 
gauge Great Western engines had enormous boilers— 
nearly 2000ft. of surface—but they were not too big, 
because the permanent way was weaker, and the rolling 
resistance was no doubt high. We have, of course, heard 
it argued that the continuous sleeper road was stiffer than 
the cross sleeper road ; but this only held true in theory. 
A properly ballasted road, with a deep bull-headed steel 
rail on cross sleepers is a very much stiffer road than any 
portion of continuous sleeper road ever laid. 

We think we have said enough to prove that statements 
concerning the heating surface of locomotives may 
prove very misleading unless we carefully consider all 
the conditions. The larger the surface, other things 
being equal, the greater will be the economy of fuel. 
But, on the other hand, we may pay more for the saving 
in this way than it is worth. Large heating surface may 
or may not represent great power. All depends on the 
locality of the surface. Thus an addition of 12in. to the 
length of a fire-box may represent about 13 square feet 
of heating surface. The addition at the other end of the 
boiler of 12in. to 180 tubes, 2in. diameter, will represent 
some 90ft. of surface. The latter addition may increase 
the steaming power of the boiler 5 per cent., the former 
may augment it by 13 or 14 per cent. A dozen feet of 
heating surface in one case may be worth three times as 
much as 100ft. in the other case. 


coal per mile. We may say 


COMPLICATION IN GUNNERY. 


Ir has generally been urged as an objection to guns 
of great size that the system is accompanied with con- 
siderable complication in ‘the mechanism for their 
manipulation. As a matter of fact this is only partially 
true; and in some respects the smaller guns, now so 
generally favoured, are more likely to be disabled in 
their working parts than those in which hydraulic 
machinery is necessarily employed. The real objections 
to monster guns are that ships can carry so few of them, 
and that the time between the rounds is proportionately 
great. As regards complication, there is little or no 
difference between the 10in. 29-ton gun and the much- 
abused 100-ton guns. In the auxiliary armament, how- 
ever, we have obtained a greater rapidity of fire at the 
expense of simplicity. 

Take the 6in. gun as an example, of which the old 
82-pounder is the parent. The latter, mounted ona wooden 
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carriage, controlled by a stout rope breeching, gave 
universal satisfaction at that time, not only because of 
the ease with which it could be manipulated, but also 
because any portion could be quickly replaced if dis- 
abled. Tricing the gun up to the deck overhead, removing 
its carriage, and mounting it on another, was a favourite 
exercise accomplished in a few minutes. The weight of 
the projectile enabled it to be carried with rapidity to the 
muzzle of the gun by one man. If the breeching broke 
on recoil—a not unfrequent occurrence—it was replaced 
during the process of loading. When we departed from 
smooth-bore ordnance and adopted the rifle barrel, there 
was not at first any material decrease of simplicity. We 
had iron carriages and slides, it is true—the latter raised 
in rear—which assisted to control the recoil, and facilitated 
the return of the gun to the firing position. The recoil 
was primarily diminished by apparatus, which, though 
imperfect, was under the gun, well protected from hostile 
fire. In adopting cylindrical in place of spherical pro- 
jectiles of the same calibre, we had doubled their weight. 
Thus, the first rifled gun of 6°2in. calibre, the diameter of 
the bore of the 32-pounder, threw a projectile of 64 1b. ; 
while the later 6in. breech-loading guns have projectiles 
of 100lb. It would have been better probably if we had 
perpetuated the weight of the shot—which had done such 
good service—rather than the calibre of the gun, as it has 
resulted in an increase in the weight of the piece from 
56 cwt. to five tons. The consequence is that we have 
been—until lately—equipping comparatively small vessels 
with this weapon; apparently losing sight of the fact 
that it weighs complete not less than 15 tons, and is 
unnecessarily powerful for the attack of unarmoured 
ships. ; 

But notwithstanding this increase of weight, there was 
comparative simplicity in our minor armaments until we 
adopted the central pivot mounting and quick-firing 
ordnance. By the abolition of the slide we have no 
longer an inclined plane down which the gun naturally 
reverts to its normal position. The 6in. quick-firing gun 
carries a large spring on top of it which takes the gun 
back after recoil. In this position the spring is, of 
course, much exposed, and should it be destroyed by 
hostile fire, delay must ensue. Then, in order that the 
gun may be fired from the shoulder, it recoils through a 
metal casing or sleeve to which the shoulder-piece is 
attached. If this outer casing be indented by small pro- 
jectiles or pieces of shell after the gun has recoiled, the 
latter may be prevented from returning. Again, rapidity 
of loading has been augmented by the powder being placed 
in a brass cartridge case in place of flannel or silk cloth, 
as is used for other guns. The old covering was con- 
sumed on the explosion of the charge, but now the 
empty case has to be withdrawn. It may be conceived 
that after several rounds discharged with rapidity an 
accumulation of empty cases would occur, and become 
additional dangers if struck. Pieces of jagged brass 
would inflict severe wounds, and be liable to disable gun 
gear. It may be urged that these empty cases would be 
at once got rid of, thrown overboard, &c., but in a closed 
casemate there is little accommodation in this respect. 

The sighting arrangements of guns have been much 
elaborated of recent years. As the range, and con- 
sequently the elevation, is affected by the use of different 
charges, so sights have to be marked and used accordingly. 
It is a moot point whether in action the full charge 
should invariably be employed, seeing that it diminishes 
rapidly the life of a gun. Experience will probably 
demonstrate that two charges, one for action, and a 
reduced amount for exercise, is the most advantageous 
method. Sacrificing a small amount of velocity, the 
full charge should be less than that now prescribed, and a 
certain number be used for exercise periodically, in 
addition to the practice charges. Allowances for speed 
of your own vessel, as well as that of the enemy, have to 
be arranged on sights, to the further bewilderment of our 
highly-trained seamen. The British Navy is sometimes 
accused of being dilatory in adopting new devices. There 
may be some truth in this; but, on the other hand, a 
check to continued additions of mechanism has decided 
advantages, and there will probably be a reaction, if it 
has not already commenced, in favour of simplicity. 

We are not prepared to dispute, on the other hand, 
that accuracy and rapidity of fire have been considerably 
increased by the appliances already described. Being 
able to fire six or eight aimed rounds a minute is an 
immense advance on previous practice, and it is con- 
sidered that the power of pouring in a mass of projec- 
tiles early in the contest will protect our own ordnance 
by disabling that of the enemy. There is a great deal 
to be said for this contention if not carried too far; but 
the question is, whether by adding to the complication of 
our weapons we are not rendering them liable to be put 
out of action by a stray shot, or by some failure of their 
own machinery in which the enemy has no part. Though 
there is much fascination in the idea of firing a 5-ton gun 
from the shoulder—as with an ordinary rifle—has it led 
to such an improvement in the shooting as to counter- 
balance the disadvantage of an outer casing, which is not 
proof against the smallest projectile? We do not hear 
that the quick-firing guns of 6in. and 4°7in. calibre now 
afloat show decided superiority at target practice, and 
therefore may conclude that in this respect the older 
guns maintain their position. Finally, the extra weight 
entailed by all these parts and spare portions is by no 
means unimportant; and this is especially notable in the 
case of the ammunition. We have to keep the number 
of guns at a small figure, owing to the capacity of each 
to get rid of powder and shot. The volume and weight 
of quick-firing ammunition is a serious matter for the 
constructor. It is evident from the above that the latest 
improvements in naval gunnery are not without their 
disadvantages. 
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GREAT EASTERN RAILWAY WORKS. 
Tue Great Eastern Railway is now evidently beginning to 
reduce the rate of its expenditure of new capital. In the past 
half-year it expended £404,261 on capital account, but the 








official estimate of its expenditure for the current half-year 
is only £269,519. Last half-year some £299,326 were expended 
on lines and works open for traffic ; and £99,926 on additional 
working stock; so that the expenditure on new works or 
lines was evidently limited. No less a sum than £59,054 
was spent on land purchase and compensation ; and the con- 
struction of way and stations cost £237,559. Itis interesting 
to note the additions that were made to the working stock. 
On twenty-five engines £44,556 were spent ; on seventy-eight 
carriages, cattle-boxes, £26,490; and on wagons, £15,684. 
In these items there are the chief portions of the sums paid 
on capital account in the past half-year, but in each depart- 
ment there is anticipated a reduced expenditure in the current 
period. But whilst there has been the completion of many 
of the works that the company have in the past obtained 
authority to make, with the result, as we have seen, that 
there is now a reduction of the rate of the expenditure of new 
capital, there are proposals now before Parliament on the part 
of the Great Eastern Railway which, if acceded to, will add 
to the expenditure of the future—as, for instance, a projected 
new railway and works in the County of Cambridge. It is 
evident that, with the growth of the traffic of the company, 
its capital account must be enlarged, however slowly. The 
Great Eastern is now one of the largest of the passenger 
carrying railways of the country. In the past half-year it 
carried no fewer than 43,904,028 passengers—apart from 
those who travelled with season tickets; and as more than 
one-half of all its receipts are obtained from coaching traffic, 
it is at once evident how large and important the traffic is to 
it. It is true that it feels depression in agriculture very 
keenly, and it has suffered in the past half-year in its conti- 
nental traffic ; but still these are both feeders of its passenger 
statistics, so that the supremacy of the latter is very clear ; 
and it is probable that the passenger traffic of the Great 
Eastern will continue to grow, because it takes increasingly 
parts of London and of the suburban residential districts, 
whilst its withdrawal of the second-class from parts of its 
system will enable it to devote yet more attention to the 
serving of the great metropolitan traffic, and the extension 
it has carried out and is nowin course of executing, should 
enable it to enlarge the facilities for further tapping streams 
of traffic that appear to be endless. 


SOLDERING ALUMINIUM. 


Ir is announced that the problem of soldering aluminium 
has at last been solved by Professor J. W. Richards,Zof the 
Metallurgical Department, Lehigh University, U.S.A. Mr. 
A. Brigg, of High-street, Dundee, is introducing the process 
into this country. A satisfactory method of soldering 
aluminium has claimed the attention of all interested in the 
metal for years, and very soon after the birth of the aluminium 
industry the Societe d’Encouragement in France voted a 
prize of £1000 for its successful solution. De Mourey, of 
Paris, was awarded the prize, and his solders and methods of 
soldering can be found described in any large treatise on 
aluminium. These solders, it is well known, are only 
moderately successful. It has been said with a good deal of 
truth that the lack of a really efficient solder has retarded 
more than anything else the wide use of aluminium in all the 
manufactures and arts, where its beauty, durability, and 
lightness give it a strong claim in almost every branch. The 
property of aluminium which renders soldering so very difficult 
is beyond doubt its easy oxidation. Although apparently 
resisting oxidation very strongly, yet if we take the word of 
those who have studied the subject closely, this resistance is 
not asimple process. It is believed that the instant a clean 
surface of aluminium is exposed to the atmosphere it is 
instantly covered with an imperceptibly thin film of oxide, 
which being continuous and unalterable, protects the metal 
underneath it from furfher oxidation. This film of oxide acts 
effectually in preventing any other metal from coming in 
close enough contact with the aluminium beneath it, and thus 
soldering is prevented. Almost every possible chemical re- 
agent has been tried as a flux by scores of inventors, but up 
till recently none had been found practicable. Professor 
Richards then came to the conclusion that the solder should 
contain its own flux, so that the instant the film of oxide was 
removed, the solder proper would be simultaneously present 
to take hold of the aluminium surface at the same instant 
that it was cleansed from oxide. After a long series of 
experiments he has, it is claimed, been successful in 
discovering a solder fulfilling these conditions. It must 
not be supposed that all difficulties have been completely 
overcome, and that care is no longer necessary. What seems 
to be true, is that with reasonable care, very satisfactory join- 
ings can be made, not only of aluminium to aluminium, but 
of aluminium to brass, iron, steel, copper, German silver, 
&c. In samples done with the blowpipe the aluminium broke 
itself before the soldering. But anyone who thinks that 
soldering aluminium is easy, and can be done by a simple 
modification of old methods, such as soldering tinned iron, 
will be quickly disappointed ; for a person regularly using this 
solder informed Professor Richards that he finds less trouble 
in teaching a boy to do the work than to teach a workman 
experienced in soldering other metals, who can with difficulty 
refrain from rubbing his iron in resin to make it tin, or 
moistening the joint with “liquor.” Anything like that 
prevents the soldering of aluminium. It remains, of course, 
to be seen whether the solder will bear the test of experience. 
It is being regularly used, however, by several American firms. 


CONTINENTAL ENGINEERING COMPETITION. 


WE anticipate that much surprise will have been oc- 
casioned by tbe statement of Mr. W. S. Caine, M.P., at the 
Mansion House meeting, on the new Railway Rates, this week, 
that we are now importing from Germany fully three times 
as much manufactured iron and steel as we send there, and 
that England has now become Germany’s largest customer 
for iron and steel. Mr. Caine, we suppose, must have good 
grounds for his statement, or he would hardly have dared to 
make it in so public a manner, and at so important a 
gathering. Yet the information is none the less astounding. 
It must cause deep inquiry as to what cause has brought 
about such an inversion of the seemingly more natural order 
of things, judged from a British manufacturing standpoint. 
The case of the iron trade, however, is in this matter almost 
on all fours with the machinery and engineering trades. 
Continental competition in these industries is increasing, not 
only in respect of neutral markets, but actually as regards 
the home market itself. There are two reasons for this 
growing competition of the foreigner. One is the 
policy followed out by this country, which amounts 
to throwing open our doors to all competing nations, and 
asking for no corresponding advantages. The other is the 


preference which is given by the railway companies to the 








carriage of foreign machinery and engineering work over the 
rates demanded from English engineering firms. Great 
complaints are just now being made under this latter head, 
The English railway companies are, in fact, giving great 
assistance to this foreign competition, and an alteration 
is urgently demanded. The companies are, it is stated, 
carrying engineering work from Hamburg, and from the 
establishment of Krupp at Essen to this country vid Antwerp, 
at the same rate as is charged for the conveyance of en- 
gineering work from the Midlands to Hull, and similar 
glaring anomalies can be shown in other directions. The 
position of English engineers has become still worse by the 
new railway rates which manufacturers have now under 
discussion. In the case of boilers the rates have been in- 
creased from 25 to 40 per cent., and in respect of engines 
and machinery, from 20 to 50 per cent. These and other 
seriously increased rates which might be enumerated, must, 
if persisted in, have a further damaging effect upon the 
capabilities of our engineering trades to battle against the 
growing competition of Germany, France, Belgium, and 
other continental countries. In any steps which the Board 
of Trade may be empowered by Parliament to take regarding 
the new rates, the undue encouragement which the railway 
companies give to continental machinery importation must 
be prominently considered. 


SHEFFIELD, CHICAGO, AND MCKINLEY. 

Ar the annual meeting of the Sheffield Chamber of 
Commerce, held on Monday, several questions of excep- 
tional interest came up for discussion. The town and district 
continue to be keenly interested in everything which touches 
America. The question of being represented at the Chicago 
Exhibition was introduced in the report of the Council, 
which indicated that Sheffield manufacturers were not so 
enthusiastic about exhibitions as they once were. A very 
strong impression prevails in the large English industrial 
towns that firms have been too ready to show their hands to 
the foreigner, who has greatly profited by the courtesy and 
candour of the English people. The leading manufacturers 
firmly believe that of late years exhibitions have been over- 
done, and that they have been, at the best, of doubtful utility. 
Certainly Sheffield will be most indifferently represented, 
although amongst the nine firms who are sending cases of 
their goods are three or four standard houses in military 
steel and marine material and cutlery. One reason, no doubt, 
for the abstention of Sheffield manufacturers is the feeling 
engendered by the McKinley Tariff Act. There is no faith in 
Sheffield of any early repeal of that statute. The very talk 
about repeal is having a detrimental effect upon Sheftield 
trade with the United States. Storekeepers will naturally 
avoid adding to their stock goods upon which the duties may 
probably be diminished. Thus they limit their orders to 
as small a value as possible. Then, again, the expense of 
“running” the Government, estimated at £100,000,000 per 
annum, and the extraordinary charges on the pension list, 
necessitate a great revenue being raised, and the American 
will not have it raised by direct taxation. An income-tax he 
abhors, and the only way left is to raise it by tarifis. Thus 
the Sheffield manufacturers feel that the vain hope of repeal 
damages their trade now, without any real ground for expect- 
ing relief in the future. 








LITERATURE. 


A Text-book of Coal Mining. By Hersert W. HvGues, 
Large 8vo., pp. 436. London: Charles Griffin and Co. 
1892. 

Tue subject of coal mining is so extensive, that any 

attempt to keep a descriptive treatise within moderate 

limits without erring on the side of omission must always 
be a task of considerable difficulty, while, on the other 
hand, too comprehensive a scheme leads to the produc- 
tion of heavy and expensive books, which have the fur- 
ther disadvantage of becoming rapidly obsolete unless 
frequent supplements are issued to keep them up to date. 
In the present volume, the author, following the prover- 
bially safe middle course, has provided the student with 
an excellent compendium of the practice of colliery 
working, dwelling more particularly upon those details 
which are specially important underground, for, as he 
very justly remarks, ‘“‘ Collieries are more often made 
remunerative by perfection in small matters than by bold 
strokes of engineering,” In accordance with this plan, 
the larger part of the text is devoted to the more charac- 
teristic operations of boring and sinking, the laying out 
and methods of working mines, winding and underground 
haulage, lighting, ventilation, and surface arrangements, 
while the geology and mineralogy of coal, and the struc- 
tural details of the larger machines, are less completely 
handled. An excellent plan has been adopted of giving 

a bibliographical list at the end of each chapter 

containing references to all the more important memoirs 

that have appeared in the “ Transactions” and “ Pro- 
ceedings ” of the different local and federated societies of 

Mining Engineers and the British Society of Mining 

Students, of which latter body the author is a former 

president. In turning over the pages, one cannot fail to 

be struck by the amount of good and useful matter col- 
lected by these societies. In the chapter on ventilation, 
in addition to the report of the Royal Commission on 

Accidents in Mines, those of different foreign Govern- 

ments upon fire-damp are discussed and compared. The 

preparation of coal for market forming the subject of the 
last chapter, is fully treated, with descriptions of the 
methods of sizing, hand-picking, and slack cleaning in 
use at several large collieries both in this country and on 
the Continent. The book is very fully illustrated with 
diagram sketches, which, although they are somewhat 
coarsely executed, usefully supplement the description in 
the text. Two of Mr. Arthur Sopwith’s photographs, 
taken underground by magnesium light cal reproduced 
by photo-engraving, form a very effective frontispiece. 

Apart from a few verbal and arithmetical excentricities 

that have escaped the revising eyes of the author and his 

friends, the work has been very carefully done, and we 
hope that Mr. Hughes’ book will meet with the success 
that it undoubtedly merits. 








A Furniture and Allied Trades’ Exhibition will be 
held in the Royal Agricultural Hall, from April 6th to the 15th 
instant. 
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HARBOURS AND WATERWAYS. 


‘'yE accounts for the last year, recently issued by the Leith 
Harbour Authority, show an increase in the amount of 
shipping to the extent of 60,000 tons, although the number 
of vessels entering the port was less than in the previous 
year. The total number of sailing vessels entering the port 
was 1009, of an average tonnage of 138 tons; and of steamers 
3539, of an average tonnage of 363 tons. The principal 
exports were—coal, 489,639 tons ; pig iron, 53,511 tons; 
grain, 290,316 tons; sugar, 75,093 tons; fruit, 10,670 tons ; 
wood, 70,846 tons. It is expected that the new dock and 
extensive works, for which authority was obtained in the 
last session of Parliament, will be commenced early in the 
present year. The works include a reclamation wall com- 
mencing from the north-west corner of the Edinburgh Dock, 
extending in a westerly direction to the east pier, and enclos- 
ing an area of about sixty acres. The new dock is to be 
1150ft. long by 450ft. wide, with an entrance from the har- 
bour 65ft. wide, having 304ft. of water on the sill at spring- 
tide, being 5ft. more than the depth on the sill of the Albert 
Dock. The quayage will be sufficient to accommodate seven 
of the large steamers engaged in the transatlantic trade. 
Access to the dock from the harbour will be obtained through 
a lock 350ft.long. The scheme also includes the construction 
of a dry dock 300ft. long to the south of the Prince of Wales 
Graving Dock. The parliamentary estimate of the cost of 
the works is £450,000. 

The revenue of Aberdeen Harbour for last year amounted 
to £73,839, showing an increase of £1646 on the previous 
year. New works to the extent of over £20,000 had been 
carried out during the past year, and £7000 spent in increas- 
ing and adding to the existing works. 

The removal of the deposit which accumulates in the 
entrance channel to Swansea Dock by the system used by 
Mr. Tydeman at the Tilbury Dock outer basin, which has been 
in operation for some time past, has not proved successful} 
and it has been decided to return to the old plan of dredging 
Tydeman’s system consists in forcing jets of water into the 
mud at the bottom of the channel, and then stirring it up 
and mixing it with the water, so that it is carried out by the 
ebb tide. The steamer, on which pumps are placed, com- 
mences operations at Tilbury as soon as the tide turns, and 
steaming continually round the basin, keeps the material 
brought in and partially deposited alive. By this means the 
outer basin has now for a considerable time been kept free 
from deposit at a very moderate cost. At Swansea, however, 
it appears that the material consists principally of silt, and 
the particles are larger and heavier than those at Tilbury, and 
the current is not sufficient to carry them away out of the 
harbour. Consequently they settle again in other parts of the 
channel. The Swansea Trustees had a steamer specially 
fitted up with the necessary pumps and pipes, but its use is 
now to be discontinued, and it will be used fora tug. The 
dredging on the old system used to cost the Trust £2000 a year 
to keep the channel to its normal depth of 2ft. below the dock 
sill. During the last six months of last year the surplus 
revenue of Swansea Docks was '£4436, against a deficiency 
of nearly the same amount in the corresponding time of the 
previous year. 

A provisional order was granted in 1890 for the erection of 
a pierat Mullian Cave, near the Lizard, for the protection of 
the fishing boats, on behalf of Lord Robartes, who is the 

rincipal landlord in the neighbourhood. The work has now 

en completed at his expense. The contract has been 
carried out by Messrs. Lang and Sons, from plans and under 
the direction of Messrs. Jenkins and Son, of Liskeard, and 
has cost £10,000. The pier is 130ft. long and 40ft. high, and 
is approached by a road with a retaining wall. The outer 
and inner parts of the pier are faced with serpentine stone 
which is found in the neighbourhood. The pier will be of 
great service to the fishermen, as previous to its erection no 
boat could safely be berthed in the Cave owing to the violence 
of the sea which broke into it. Vessels of 100 tons can now 
safely be berthed under the protection of the pier. 

The channel leading from Lynn Wall up to Lynn has 
recently been lighted with gas buoys, by Pintsch’s Patent 
Lighting Company. The gas used for the boys is made from 
petroleum, a is compressed into the cylinder on the barge 
which is used for charging them by an engine to a pressure 
of 501b. to the square inch. The buoys hold sufficient gas to 
show a light for three months without re-charging. The 
estimated cost of ten buoys, and the necessary apparatus for 
making the gas and charging the buoys, is £5000, and the 
annual expense of maintaining them is put at £434, which 
with interest and repayment of capital will make an esti- 
mated total annual expenditure of £720. The Lynn Cor- 
poration have obtained power to make a small charge on all 
vessels going to the port as a contribution towards the 
cost. The buoys are placed about a mile apart. 

During the great famine in China in 1889, to help to 
mitigate which this and other countries sent relief, the 
Chinese established a Relief Fund, and the money has been 
devoted to improving the inland water communication of the 
provinces affected, thus at once finding work and wages for 
the sufferers and improving the resources of the district, 
and so helping to avoid similar disasters in the future. 
Through neglect, the canals in the Province of Shangtung 
had fallen into a ruinous condition. The Grand Canal, 
which passes through the west of the district, had also fallen 
into decay. A scheme for restoring these navigations, and 
improving the internal means of communication was organ- 
ised, and has been successfully carried out, and a small 
steamer placed on the route from Chefoo to the branch of 
the river. A new canal about seventy-two miles long, 90ft. 
wide, and with from 3ft. to 4ft. of water, has been dug. 
This canal will also serve as the main outfall drain for a 
large area of land extending over about 1500 square miles, 
now barren, but which will then be made fit for cultivation. 








QUADRUPLE EXPANSION MARINE ENGINES. 





On page 102 we illustrate Messrs. Wigham, Richardson, and 
Co.’s four crank quadruple expansion engines, of which a 
good deal has lately been heard in the North. The par- 
ticular set shown has been fitted in the steamship Fonar, 
which was the first of four steamers engined on this principle 
by thefirm. The cylinders are 2lin. + 29in. + 42in. + 60in. 
x 42in., and indicate about 1500-H.P. The proportions 
‘adopted for the cylinders of the other steamers are slightly dif- 
ferent. This firm has been engaged upon engines of this type 
for some five years, and about three and a-half years ago the 
first were sent to sea. Since that time three more steamers 
have been fitted with them, and the results of the working of 
the new type of engine have been in every respect most satis- 





factory. Besides saving fuel, they have been found to work with 
extreme regularity and smoothness. But about these inter- 
esting points we hope to say more in another issue, when we 
shall give some figures which we are sure will be found 
interesting and instructive by a large number of our readers. 
The firm have other engines of this type of large power in 
course of construction, and we are informed that this or a 
similar type of engine is likely to be adopted for some very 
large American steamers, 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
February 1st, 1893. 
(Before Mr, JUSTICE WILLS, with Professor G. ForBES, F.R.S., as 
Assessor.) 
PAINE v, THOMPSON. 

THE trial of this action was commenced in the Queen’s Bench 
Division of the High Court of Justice before Mr. Justice Wills with 
Professor Forbes—as assessor—on Wednesday, the 1st inst. The 
laintiffs are the proprietors and persons entitled to the benefit of 

ke’s patent, No. 9423, of 1886, and they alleged that the 
defendant, Thomas Gardner Thompson, had infringed and 
threatened to continue to infringe their patent. Accordingly they 
claimed the usual relief in a patent action, namely, an injunction 
restraining the defendant, his servants, and agents from infringing 
the letters patent ; an account of profits, damages,jdelivering up of 
infringing articles, and costs. The breaches alleged the purchase 
by the defendant at a date unknown to the plaintiffs from the 
defendant, Peter van Gelder, of two ‘‘Tornado” dust collectors, 
and user thereof by the defendant at his works at Skelton, Lanca- 
shire. 

The defence was a general denial of the allegations in the state- 
ment of claim. 

The particulars of objection were :—(1) That the alleged inven- 
tion was not useful, and in particular that the cone referred to in 
the specification was not useful without the addition of a vertical 
cylinder, not described or referred to in the specification.. (2) That 
the alleged invention was not new. (3) That Henry Harris Lake 
was not the first and true inventor. (4) That the specification of 
the said Henry Harris Lake did not distinguish what was alleged to 
be the novel parts of the machine or alleged invention described 
thereby, and did not sufficiently distinguish what was alleged to be 
new from what was old. (5) Prior publication by: (a) Specification 
of Lionel Vericas, 2202 of 1880, for improvements in flour mills for 
collecting and grading dust in grain ; (b) specification of William 
Robert Lake, 6873 of 1884, for improvements in the apparatus for 
separating dust from air; (c) specification of Thomas William 
Bassett Mumford and Robert Moody, 1455 of 1885, for im- 
provements in apparatus for separating substances of different 
sizes: (d) Finche’s American specification 32,554, September, 
1885, and deposited in the Patent-office library in 1885; 
(e) Ortman’s American patent 297,346 of 1884, and deposited in 
the Patent-office in 1884; (f) specification of Charles Vernon 
Boyse and Henry Hardinge Cunningham, 1885, for an improved 
device for cleaning steam ; (g) American specification of Shalton, 
523,891, August 4th, 1885, deposited in the Public Library in 1886. 

Sir RicHarD WEBSTER, Q.C., M.P., Mr. FLETCHER MOULTON, 
Q.C., M.P., and Mr. O’LEIGH CLARE (instructed by Messrs. Row- 
cliffe, Rawle, and Co., 1, Bedford-row) were retained as counsel for 
the plaintiffs; the defendants were represented by Sir Horace 
aoe Q.C., Mr. CLEMENT HiccENns, Q.C., and Mr. WILLIAM 

AKER. 

Sir RicHarRD WEBSTER opened the case. He said the action was 
brought for the infringement of letters patent which were granted 
in the year 1886 to a patent agent,{Mr. Lake. 

The broad feature of the invention was this, that in many 
processes of manufacture of grain, the air which passed from one 
stage of the process to another, or went away waste from the final 
process or the intermediate process, was charged with particles, 
some of which were pieces of the material which had been crushed 
or ground and some refuse, and not suitable to be used for the 
purpose of further treatment. Going back to the earliest times of 
milling, his Lordship probably knew that the air which came awa 
from millstones and other methods, whereby grain was crushed, 
was charged with particles which required to be filtered out, or 
which caused inconvenience if there was not a meansof taking them 
out. If he were toembark upon the history of this branch of the in- 
invention, and’were to describe to his Lordship the great variety of 
schemes that had been proposed for getting rid of these dusty 
particles, he should occupy more than a day unnecessarily, because 
he should be inviting attention to a number of details and processes 
which it was not necessary his Lordship should understand, in 
order to follow subsequent invention. But it would be 
convenient that he should mention the general outlines of 
thought which led to the subsequent development of the machine 
that would be described to the Court. It formed no small part of 
his argument that in this case persons had been trying unsuccess- 
fully for a great many years to produce a simple machine which 
would work effectively, and which would get rid of difficulties 
that had arisen in connection with existing machinery. He did 
not pretend to give the date, but many years back one method of 
separating the dusty particles from the air was by drawing or 
sucking air into a large chamber, much larger in its cubical con- 
tents than the pipes which fed the air. But there the air in 
motion became stagnant or practically stagnant, and then the 
steady air separated the particles which were heavier in their 
specific gravity than the air, so that the dust was collected and 
swept out of the chamber into which the previously dust-laden air 
had been collected, the air being allowed to escape by ventilation 
or other means out of the chamber, which was simply a dust 
collector. (The learned counsel illustrated what he had said by 
means of a model.] That was the method established many years 
ago, and he daresay in the then state of knowledge it was con- 
sidered fairly effective. Then there was a number of methods of 
permutation, allowing the air to go against apertures in brickwork 
o1 walls having zig-zag screens of flannel or cloth, through which 
the air was forced. It would at once be seen that the screens acted 
as a filter and collected particles of dust, the air passing through. 
There were a number of arrangements of that kind, and they— 
speaking of them as a class—were open to one obvious objection, 
that there was a variation in the amount of obstruction that was 
afforded by the filtering material. When the filter was clean—that 
was to say, when not much dirty air had been driven against it— 
there would be a certain amount of resistance to the air ; but when 
the screen got clogged by the particles of dust getting into it, it 
would offer more resistance. is gave rise to a difficulty, requir- 
ing improvement and change. There were certain detailed 
attempts to solve the problem by machinery, which was relied upon 
as anticipations in this case ; the consideration of which he must 
postpone, because he must give his Lordship iculars of the 
machines, and exhibit the models of certain of the anticipations in 
order that what the plaintiffs’ case was might be fully appreciated, 
and that it might be seen how they bore upon the alleged inven- 
tion, which was certainly successful, certainly useful, and which he 
should submit, when the whole case was disclosed, was new, and 
perfectly good subject matter. The learned counsel then explained 
the working of a model of the plaintiffs’ invention, saying that he 
should ask his Lordship to be good enough, if in the end of the 
case he thought it would be of assistance to the Court, to do that 
which had been done before—see both the plaintiffs’ and the 
defendant’s machines as they were actually at work at the mills. 
The machine consisted of a cone with a hole at the top, and with 
no inside machinery of any kind—there were no fans, or beaters, 
or filters, or separators of any kind. The dust-laden air was made 
to do its own work, that was to say, it was made to filter itself, 
and it was made to do that by the application of an oldZlaw, 








Whether it had ever been applied before in this way was 
doubtful, but certainly, so far as it had been possible 
to use the law with regard to dust-laden materials, the 
invention certainly was not known. The dust-laden air was 
sent in through a spout and went round the circum- 
ference of the cone. At the bottom there was an open hole. The 
air came in dust-laden, and it began to circulate round. The dust, 
which was, of course, the heavier particles, partly by centrifugal 
action, and partly, he supposed, by the fact of its conical shape, 
then began to collect in the sort of stream which ultimately 
assumed a helical shape round the bottom part of the cone 
As the air went down, more air came in and got com- 
compressed, and then an operation occurred which, on his instruc- 
tions, certainly was novel, though of course it was only an instance 
of the application of one of the laws of nature. There appeared 
to be an agglomeration or collection of the air, and the conse- 
quence was that the current turned upwards, and the purified air 
came out at the top, and the dust came out at the bottom ; that 
was to say, the dust-laden air circulated round this apparently 
simple, empty cone, and the dust finding its way to the side walls 
came down, and was apparently driven out partly by pressure of 
the air, and partly slipped down by the force of gravity. One 
would think that the dust having been originally carried in the air 
when there was this whirling about of the air would be picked up 
again, and blown out at the top, but instead of that rotating 
there was this violent action of the air at the bottom and the 
tendency to compression ; the air actually rose up again and went 
out at the top purified, the dust running out at the bottem. That 
was not all. He told his Lordship that there was an aperture at 
the bottom out of which the dust was running down, and his Lord- 
ship would see it trickling down round the side at the bottom of 
the hole in the little ring. There was actually an indraught of air 
which was coming up into the machine, which was a most trying 
result. What went out at the top was not the dust-laden 
particles, but the collected and agglomerated fringe or sheath 
of the dust. Still further, there was also an indraught of air. 
Of course, there was air going in through the feeder—an 
indraught of ordinary pure air at the top. Still more remarkable, 
there was a second cyclone whirling round and round at the side 
of the case. All that could be shown to his Lordship in the 
machine itself which was actually working. There was in addition 
another cyclone which went on in the middle. The learned 
counsel then explained that the air was sucked in or driven in by 
a fan rotating at a high rate of speed, according to the amount 
of work required to be done, and that the running round 
the sides of the cones set up two consequential actions 
solely due to the motion of the air itself. No machinery of any 
kind was used in order to produce it, but it set up an indraught of 
air downwards and an indraught of air upwards. The consequence 
was that the dust got caught between two cyclones, or in some way 
directed by the cyclones, and was driven out as dust at the sides, 
while the air was driven upwards and came out as pure air at the 
top. It would be remarkable if Sir Horace Davey—whom they 
would listen to with great respect—could successfully contend that 
this was only an application of a known law, and did not merit the 
protection of letters patent. The invention was a complete machine 
doing its work in the usual way, and if his (Sir Richard’s) evidence 
could be relied upon, the invention would be proved to be abso 
lutely new. The defence must be, if anything at all, that what 
the plaintiff had done did not involve invention, or was not subject 
matter for a patent, because hundreds of the plaintiffs’ machines 
had been working with perfect success. The learned counsel then 
proceeded to read and comment on the specification. 

Evidence was then called in support of the plaintiffs’ case, Mr. 
James Swinburne being the first witness. That gentleman was 
under cross-examination when the Court rose for the day. 

The Covrt re-assembled at noon on February 2nd, it being 
understood that the learned judge and the assessor would examine 
the working model which had been erected in one of the con- 
sultation rooms in the Courts. 

Mr. Movutton, Q.C., said: My learned friend Sir Horace Davey 
has communicated to me the fact that the defendant in this action 
has resolved not to continue his defence. I must therefore ask 
your Lordship for judgment for the plaintiffs, there being no 
arrangement or compromise, and to ask f-r it in the terms 
of the pleading, namely, for an injunction w.n costs. There are 
certain of the defendant’s machines actually at work in this 
country. We have agreed—it not being worth the plaintiffs’ while 
to take an account of profits—not to cause unnecessary annoyance 
to such millers as may have the defendant’s apparatus at work. 
We have therefore agreed that we will be content to receive from 
such millers the same royalties as they would pay to us if we 
had supplied them with our cyclone machine; the royalty in 
all cases to commence from now, and not from the com- 
mencement of the action or the first user of the machine. 
But if persons using the defendant's machine wish to 
change it for the cyclone, then they may do so without paying 
royalty, and we will give them three months. I wish it to be 
understood that there has been no arrangement come to between 
the parties by way of compromise. The defendant abandons his 
defence, and there stands nothing in the way of the plaintiffs 
obtaining an injunction with costs. 

After a discussion concerning costs, &c., between the learned 
counsel and the judge, the proceedings terminated with judgment 
for the plaintiffs. 








Mr. ALFRED CARPMAEL.—We regret to hear of the death of 
Mr. Alfred Carpmael. It took place on Wednesday last. after an 
illness of some length. Mr. Carpmael was a member of a well- 
known firm of London solicitors, Messrs. Wilson, Bristows and 
Carpmael, and he will long be remembered by many of our readers 
for the skill with which he conducted the many heavy patent 
actions in which his firm was from time to time engaged. To 
much energy he united a sound judgment in such matters. 

ELECTRIC BALLOON SIGNALLING.—A paper on electric balloon 
signalling was read in the United Service Institution by Mr. Eric 
Stuart Bruce, on Friday last, January 27th. We have given the 
principal features of his system in connection with a report of his 
trial at Stamford Bridge Grounds on July 7th last. The lecturer 
referred to the precarious character of signals thrown on toa cloud 
and the imperfection of rocket signalling, and noticed the danger 
run by men in acaptive balloon in rough weather, and spoke of his 
own conviction as to the utility of his signal balloons. He recom- 
mended a balloon of 20ft. diameter, containing 4200 cubic feet of 
gas for land operations ; a smaller one might be used at sea. The 
smallest captive balloon carrying men is 10,000 cubic feet capacity. 
The signalling balloons are made of thin cambric varnished, which 
shows the lamps well through it. The lamps are held on a frame 
of ladder form in the centre of the balloon. The safety of this 

sition was shown when a balloon escaped in the grounds of 

lympia, and was recovered after some hours’ very rough work, 
when the lamps were in position and only three glasses out of six 
broken. The electric cable for the signalling can now be made to 
weigh under 301b. per 1000ft. Storage batteries are used for the 
source of electric power. The lecturer exhibited the action and 
safety of the electric light when inside the balloon, showing the 
audience the behaviour of an incandescent lamp when broken in 
the centre of a mass of tow, the lamp going out without lighting 
the tow, owing to the instant destruction of the filament of carbon. 
The chances of a balloon being hit by a bullet were then shown to 
be small, owing to the difficulty of judging its height and distance, 
and the effect of a bullet was shown to be small. The Stamford 
Bridge trial was referred to, and showed that the balloons could be 
used in a very rough wind. The history of the invention was 
briefly related. The first British trial was at Chatham in October, 
1885. The Belgian Government adopted the system in the autumn 
of 1887, and most successful experiments were carried out at 
Antwerp on October 26th in that year, which the lecturer thought 
had proved the utility and practical value of the system. 
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GANG MILLING MACHINE AND CUTTERS. 
THE system of mill-planing is finding a wide development in 
the United States, and the dimensions of the work of this 


class of machine-tcol are so increasing, that some account of 


Fig, 3—HORIZONTAL MILLING MACHINE 


GANG 





MILLING TOOLS 


meter by 6in. wide, the arrangement being suited to plan- 
ing a double engine slipper guide cf the form indicated. 
Naturally the use of such heavy milling tools calls for a 
special machine for their operation, and we are able to 
present several illustrations of successful machines made by 
the above company, and in use by 
well-known firms in the United 
States. 

Fig. 3 is a view of a machine capa- 
ble of milling at one cut 36in. wide 
by 8ft. long, and admits work 36in. 
high under the cutter, the total weight 
being about 94 tons. The table is 
30in. wide, and is solidly designed, 
and runs on broad surfaces with a V 
on one side, and tightening strip on 
the other. The feed is adjustable by 
means of a friction disc from 5in. per 
minute down to ,yin. per minute. 
The uprights are 74in. face, and carry 
a cross-slide having an angled face on 
which are two housings carrying a 
steel cutter spindle 5in. diameter. To 
this may be attached cutters up to 
36in. wide, and which may be varied 
by eight adjustments of speed, and 
adjusted sideways 14in. The driving 
gear is situated at the back of the ma- 
chine, but the arrangement is very 
clearly shown above, which is a 
view of a smaller machine to mill 
22in. by 22in. by 60in. long. This 
22in. machine has changes of feed 
from 3#in. per minute to ,,in. per 
Sax minute. The cutter spindle is 3$in. 
diameter, and work 20in. wide may 
be finished dead true at the rate of 
2in. per minute. 

With these improved and powerful 
tools it is not to be supposed that the 
ordinary planer can compete in speed 





AND MACHINES 





MANCHESTER SHIP CANAL, 

tailway deviations.—Goods traffic has been carried over 
No. 5 deviation of the Cheshire Lines Railway, between Man- 
chester and Liverpool, for some weeks. The deviation of 
their line between Liverpool and Stockport, known as No. 4, 
was inspected on behalf of the Board of Trade on the 26th 
ult., when ten of the heaviest locomotives were requisitioned 
for the purpose of testing the bridges, viaduct, &c. On the 
following day General Hutchinson made an inspection of the 
junctions and signals of the other three deviation railways, 
in all of which the London and North-Western Railway are 
interested ; one of the lines, however, is owned jointly with 
the Great Western Railway Company. We shall shortly pub- 
lish views of some of the work done to carry these lines over 
the Ship Canal. 

The cattle trade.—The new Board of Agriculture appears to 
have readily adopted the usual obstructive tactics so much in 
vogue in Government offices, and in its report on the proposals 
of the Corporations of Manchester and Salford to provide lair- 
ages and slaughter-houses at the upper end of the Canal, has 
raised a series of objections. The most important of these 
is that the ships employed in the Transatlantic cattle trade 
will be unable to navigate the Canal, and that this would 
lead to the employment of vessels smaller and of lighter 
draught than those used at present, and that this would be 
inexpedient, and opposed to the policy of the Board as set 
forth in the Transatlantic Cattle Order, or that they should 
be transhipped into smaller vessels, a practice discoun- 
tenaced by the Board, and only permitted under exceptional 
circumstances. This report reads as if it had been compiled 
a long time ago, or the officials in London must be very far 
behindhand with their information, for it is now some 
years since 182 shipowners, possessing upwards of 1000 
steamers aggregating net 1,000,000 tons, signed a state- 
ment that the Canal would be navigable without diffi- 
culty by merchant steamers of the largest class; and 
although after the experience gained in the Suez Canal, such 
a confirmation of the statement was hardly necessary, we 
know as a fact that large steamers are using the lower reach 
of the canal to Saltport regularly, and that one of upwards of 


the latest patterns of such milling machines will be of interest | of output, and indeed ona large variety of work the ‘ gang- | 4000 tons has discharged there, as reported by us. The trade 


to manufacturing engineers. 

The Ingersoll-Milling Machine Company, of Rockford, 
Illinois, are the patentees of the form of cutter illustrated, 
which consists of a cast iron boss, with plain sunk-holes in 
its periphery, arranged helically, or “ stag- 
gered’’ in such a manner that the cutter 
which is set in each is followed in its work 
by the advancing cut of the next. This will 
be seen in Figs. 1 and 2, which show two 
out of several forms. 

The cutters are simple pieces of round 
steel, the end of which is ground off toa 
flat cutting edge, and backed off for clear- 
ance. .An essential feature of the particular 
cutters illustrated is the side or width ad- 
justment. The boss is made in two parts, 
each recessed to receive a screw washer, 
which may be adjusted apart by a nut fitted 
with “tommy” holes, as clearly indicated 
in Fig. 2. 

In Fig. 2 the central cutters are made wide 
enough to overlap and allow an adjustment 
of in. sideways. For milling boxes, bear- 
ing brasses, or crossheads, this form of 
cutter affords every facility for accurate re- 
production, while for fixed work of limited 
quantity, or where accuracy in side measurement is not 
necessary, the fixed gang of three plain cutters is all that is 
needed. In such a set the outside cutters are 10in. dia- 
meter by Sin. wide, and the centre cutter is 43in. dia- 








mill ”’ will do the work of three or four planers with a mini- | 


mum of attention and expense of maintenance. The operation 
of grinding the cutters is a simple one, and a special little 
apparatus is made by the Ingersoll Milling Machine Com- 





Figs, 1 and 2~-GANG MILLING CUTTERS 
pany, which is well adapted to the purpose, and will grind 
any cutter from 44in. diameter to 16in. and 36in. wide. 
The machines are being introduced by Messrs. R. Bolton 
and Co., London, 


in cattle is of great importance. In 1891, 150,000 head of 
| cattle and 18,000 sheep were landed for slaughter from 
| Canada and the United States in the port of Liverpool, and 
Manchester and Salford anticipitate a very large traffic in 
live stock with Ireland, Scotland, and the Continent. To 
endeavour to retain their hold on the traffic, the Mersey Dock 
| Board are preparing to lay out £40,000 in providing additional 
accommodation for it, while the Manchester and Salford 
Corporations are both applying to Parliament for power to 
give effect to their wishes, and we shall be more than sur- 
prised if the power is refused on the ground that a canal with 
| a bottom width of 120ft. and 26ft. in depth is incapable of 
| being navigated by a cattle steamer. Last week a number of 
| importers visited the site of the proposed lairages, «&c., 
accompanied by the officials of the Ship Canal Company. 


| THe number of English towns using steam fire engines 
| is rapidly increasing, their superiority over hand-worked machines 

being amply demonstrated in practical working. Last week the 
| Peterborough Fire Brigade tested a new Merryweather ‘‘ Green- 
wich” engine with very good results, and a similar machine of 
a smaller size was also delivered to the Fire Brigade at Alton, 
Hants. The Alton Brigade, it may be mentioned, was the first in 
the provinces to purchase a steam fire engine, the Merryweather 
which has just been replaced having been supplied in 1864. This 
week’s trials of new ‘‘Greenwich” engines have taken place at 
Burslem, Staffordshire, and Leigh, Lancashire, and, we under- 
stand, others are in course of construction for the Liverpool Cor] 6- 
ration, 
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PULLAN AND MANN’S BRICK AND TILE PRESS. 





THE accompanying engravings represent a press for press- | 
ing bricks and tiles, more especially for’dealing with the very 
finer qualities of plain and ornamental pressed bricks, tiles, 
enamelled bricks, terra-cotta, and other first-class work. A 
special feature of the press is the arrangement by which it 
can be driven by belt or steam power, but so that the goods 
can be removed by hand in the same manner as when using 
a hand press, thereby avoiding the use of mechanical pushing 
gears for the insertion and removal of the bricks, which is 
common to other steam presses, and sometimes prevents their 
use for some kinds of high-class bricks, tiles, and other orna- 
mental work. To accomplish this the press is fitted with a 


self-acting stop motion, which throws the driving pulley out of | 


gear and stops the plunger at the termination of each up- 
stroke, and does not descend again until re-started by the 





| 3 
[_ ae 
\ ¢ tA 
| | 
| 
j 4 
<j Ing Pisliey 
Les | 
Rag. 
~ a a 


STARTING LEVER AND CLUTCH 


attendant, which, of course, gives him his own time for the 
removal and insertion of another brick. The starting is in- 
stantly effected by simply touching the lever, shown at 
B above, and the bricks are automatically lifted out of the 
mould ready for taking away. For glazed and other first- 
class bricks it is usual to weigh them before pressing, in order 
that they will be all of an equal thickness when pressed ; but 
the “ Perfect” press is fitted with a measuring appliance 
which entirely dispenses with the necessity for and cost of 
weighing. The “ Perfect” press will press 5000 white glazed 
bricks per day, which is double the quantity done by hand 
presses, and, we are informed, quite equal in quality, and no 
kniving is required after pressing. It also dispenses with the 
cost of one or two men in manipulating hand presses. From 
the engraving it will be seen that the press is very strong, 
durable, and simple in construction. It has been arranged 
that a pushing gear can be added, so that when this is not 
objectionable the capacity would be about 10,000 per day. 
The press is thrown out of gear by the incline D in clutch 








coming in contact with incline C in the lever. To restart the 
press the attendant pushes the handle of the lever off the 


bracket on the top plunger, and thus releases the clutch. 
Immediately the attendant takes his hand from the lever it 
is forced back by a spring, and the bracket on the plunger on 





| the upward stroke catching the handle, it is thus lifted into 
| the clutch, which stops the plunger dead at the termination 
of each up stroke. 








BAUER’S TUBE EXPANDER. 





THE advantage of this appliance, shown by the accom- 
| panying perspective view, is that it gives a large range of 
expansion, owing to the rollers being carried by movable 





arms, three of which are pivotted to the ring receiving the 
tube and mandril. The latter is made to revolve in the usual 


manner by means of a lever, wheel, or pulley attached to its 
outer end, imparting its rotary motion to the rollers. As these 
latter—instead of being carried in a single piece or barrel, 





which does not itself expand, or permit much distention in the 
rollers—are carried on pivotted arms which allow of consider- 
| able radial expansion in the slightly conical rollers—to pro- 
| duce parallel expansion of the tube operated upon-—one size of 
the new tube expander will serve for seven different sizes of 


FIL.Z 





tubes. This economical tool is the invention of Mr. 
J. C. Bauer, of Brockley Tool Works, Kent, whose spanner 
and pipe wrench, tube and bolt vice, and lightning stock 
and dies, have already been favourably commented upon in 
these columns. 








| PRESENTATION. —At the offices of the Taff Vale Colliery, Cardiff, 
last week, Mr. H. O. Fisher, who retired at the end of last year 
from the position of engineer to the company, which he had held 
for twenty-eight years, was presented by the officials, clerks, and 
employés with a life-size portrait in oil of himself, painted by Mr. 
B. 8. Marks, London, as a slight token of the esteem and respect 
in which he was held by all persons connected with the under- 
taking. At the same time a valuable gold and diamond bracelet 
was presented to Mrs. H. O. Fisher. The secretary, Mr. Jones, 
and the general manager, Mr. Beaseley, spoke highly of Mr. 
Fisher’s ability, and how much the success of the undertaking 
had depended upon him in the past. 


THE ENGINEERING EXCHANGE.—On Monday, January 30th, the 
Lord Mayor of London formally opened the new Exchange in 
Billiter-street, which has been recently arranged and altered for 
the London Shipping and Engineering Exchanges, the former body 
also now including the members of the late Jerusalem Exchange, 
and the united bodies aggregating about 1200 members. The 
Engineering Exchange, which was started last year, has experienced 
the usual difficulties attending a new movement, and its committee 
have had, no doubt, much to contend against. Animated, how- 
ever, by the desire of providing facilities greater than now exist 
for engineering trades exchange, they have combatted these 
obstacles, and have succeeded in affecting an advantageous 
arrangement with the Shipping Exchange for a term of years, 
under which their members enjoy the full privileges of the 
new Exchange, and while preserving the identity of the engineer- 
ing body, have secured the advantages of meeting on Change the 
large membership mentioned above. ‘The subscribers to the 
Engineering Exchange thus secure double privileges, and, as has 
been proved by many of its members, direct business benefits. It 
has been only natural that during the rather trying period passed 
through by the Engineering Exchange, and the siackness of trade 
in 1892, many engineers should have paid small attention to the 
institution, but the committee have now reason to look for recog- 
nition of the substantial advantages now offered, and the beneficial 
basis upon which the Exchange is now placed. The results 
derived from an Exchange naturally depend largely upon the 
width of membership, but with so large and promising a member- 
ship of those of such kindred and mutual interest as engineers and 
shipowners, it is expected that large numbers of engineers of all 
descriptions will join those who daily transact business at the 
Exchange, between 3.30 and 4 p.m. ‘ 
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LETTERS TO THE EDITOR. 
[Continued from page 101.] 


VELOCITIES WITH MODERN GUNS AND EXPLOSIVES. 


Smr,—The importance to be attached to the new explosives—I 
take cordite and ballistite as types of the explosives to which I 
refer—has, I venture to think, been hardly sufficiently appre- 
ciated. 

So far as I know, cordite has not been issued by this country to 
any sea-going ship, although very numerous experiments have 
been made with it both by the naval and military authorities, but 
if the use of this explosive is to be extended to guns of calibres 
larger than those of quick-firing guns for which it is at present 
approved, so many modifications in guns and armaments will be 
necessary as almost, in the case of large guns, to amount to another 
reconstruction of artillery. 

Recognising the importance of these probable changes in the 
near future, the firm to which I belong are making and have made 
experiments to determine the adaptability and safety of the ex- 
plosives I have named when fired in large calibres, they are 
further using some of the same experiments to determine points of 
very high interest, among others the advantages to be gained by 
still further increasing the length of the bore and the determina- 
tion of the pressures developed both in the chambers and in the 
forward portions of the chase. 

For the determination of the former of these points we have in a 
6in. calibre employed three lengths of gun: Firstly, a length 
which it is very improbable can ever be used in service, unless 
under exceptional conditions—I mean a length of 100 calibres ; 
secondly, lengths which may now almost be considered normal—I 
refer to lengths of forty or fifty calibres ; and thirdly, an inter- 
mediate length of seventy-five calibres. 

The greater part of the results obtained are too technical to 
interest the general public ; but the very high velocities that have 
actually been obtained with cordite appear to me to be of great 
interest and importance. 

To appreciate fully these results it is necessary to glance at the 
velocities and energies that have had place at different times, and 
with different descriptions of guns. Reverting to the days of old 
smooth-bores, the velocities obtained from the guns firing the 
maximum charges of their calibres were generally about 1600 foot- 
seconds. Taking the 32-pounder 3-ton gun as a type, the velocity 
of its shot was 1690 foot-seconds, representing a — energy 
of 622 foot-tons. On the introduction of rifled artillery these 
velocities were, as would naturally be anticipated, greatly reduced. 
In this country the mean muzzle velocity was about 1200 foot- 
seconds ; but the energies developed by the old smooth-bore and 
new rifled guns, of approximately the same calibres, were not very 
different ; as the rifled projectiles being more than twice the weight 
of the smooth-bore, the energies remained, as I have stated, much 
the same. 

But immediately after the introduction of rifled artillery the 
long battle between plates and guns commenced, and under the 
influence of this contest, the power of armour-piercing guns was 
rapidly increased until, teal ocd prior to the appointment of 
the Explosives Committee, velocities of about 1450 foot-seconds 
may be taken as representing the velocities generally ruling in our 
most powerful guns. 

In a 6in. gun, with the weight of the projectile then in use, this 
velocity would represent an energy of 1160 foot-tons, so that the 
energy obtained from similar calibres was thus approximately 
doubled. 

The experiments and researches carried on by the Committee of 
Explosives resulted in so considerable improvements in the powder 
employed that it was found possible, without increasing the 
maximum pressure in the guns, to obtain velocities of 1640 foot- 
seconds, thus increasing the energies developed by about 28 per 
cent., and bringing up the velocities to an equality with those 
developed by smooth-bores with very much lighter shot. 

But at this time another very great stride wasmade. Sir William 
Armstrong and Co., realising the practical importance of certain 
researches in gunpowder, made by myself in conjunction with Sir 
Frederick Abel, constructed 6in. and 8in. guns, both breech and 
muzzle loading, with which guns velocities from 2000 to 2200 foot- 
seconds were obtained. Taking again the 6in. gun asa gun of 
comparison, these velocities represented energies of about 2450 foot- 
tons, or, energies four times as great as those developed by the old 
32-pounder. 

Since that date, year by year, by various improvements, and by 
increasing the length of the bore—rendered desirable by the in- 
creased charges—the power of armour-piercing guns es been 
steadily and surely increasing. But I come now toa freshdeparture, 
which may easily turn out to be of at least as t importance as 
any of the steps in advance which I have just described. 

It is scarcely necessary to mention the indebtedness of all 
interested in explosives to Alfred Nobel, and it is to his labours we 
are indebted for ballistite, an explosive with which I have made 
many and satisfactory experiments. But the results I am about 
to give have been obtained with cordite, an explosive due to the 
researches of Sir F. Abel and Professor Dewar, and which, so far 
as the experiments I have made are concerned, has ere no 
characteristic that would prevent its use in large guns, while its 
smokelessness and its capability of developing with the same 
pressures energies enormously in excess of those which can be 
obtained with ordinary powder, present advantages which it would 
be difficult to over-rate. 

The highest velocity we have up to the present obtained with 
the 100 calibre gun is, with a shot weighing 100 lb., 3231 foot- 
seconds. This high velocity represents an energy of no less than 
7420 foot-tons, and if a comparison be made with the 6in. gun 
energies I have already given, it will easily be seen that an 
enormous advance has been achieved. 

With a 70lb. shot, a velocity of 3711 foot-seconds has been 
obtained, and this velocity, so far as I know, is greatly in excess 
of any velocity yet obtained, even with rifles or with small 
calibres, in which the attainment of high velocities is of course 
much easier. 

I need hardly point out that the high velocity—3711 foot- 
seconds—just given is not one that would be likely to be used in 
practice. The true test of efficiency is the energy. The energy 
obtained with the 100 Ib. shot is considerably higher than that 
with the 70 lb. shot, and there are other reasons which make the 
use of the heavier projectile preferable. 

As regards the advantages to be gained by increasing the length 
of the gun, it would be premature before our experiments are 
completed to attempt to draw exact conclusions, 

Itmust be obvious that the advantage of additional length depends 
in no small degree both upon the nature of the explosive itself 
and the magnitude of the charge, but I may roughly summarise 
the results so far arrived at by stating that the old powders 
appear to maintain their pressures—which are, of course, much 
lower—in the forward portion of the gun better than do the new 
explosives, and that, with the cordite I have fired, a reduction of 
length of from 100 to 75 calibre reduces the energies by about 7 
per cent., while a further shortening of 25 calibre makes a further 
reduction of 15 per cent., or say 22 per cent. inall. Until our 
experiments are concluded, the last results, however, can only be 
considered as approximate. A. Nosxe, F.R.S., C.B. 

London, February Ist. 


ENGLISH EXPRESS LOCOMOTIVES. 

Str,—The letters of ‘‘W. M. A.” have once more brought into 
prominence the work done by our English locomotives. ‘‘ W. M.A.” 
recommends a heavier and more powerful engine, an uneconomical 
—in fact, an American engine. Another correspondent talks of 
the want of uniformity in design, and fails to discover any distinct 
type of English express locomotive. Twenty years ago the variety 
existing was no doubt endless; but latterly a different state of 





things has been brought about, and a type of engine has sprung 
into existence which may justly be regarded as the English express 
locomotive. Single-wheel engines have been in use since the very 
earliest days of our railways. Two out of the three engines whic 
competed at the Rainhill trials in 1829—the ‘‘ Rocket,” which won the 
prize, and the ‘‘ Novelty” —were driven by single wheels. In1837 Mr. 
Gooch designed the North Star for the Great Western broad gauge. 
This engine had a 7ft. driving-wheel. 

Nine years later Mr. Gooch designed the ‘“‘Great Western,” 
cylinders 18in. by 24in., driving-wheels.8ft. diameter, the first of a 
type which practically carried on the whole of the broad gauge 
express service until the abolition of the gauge in May, 1892. In 
1850 Mr. McConnell constructed at Crewe the famous ‘‘ Bloomer ” 
class of engine. These engines had 6ft. Gin. wheels—some also 7ft. 
—cylinders 16in. by 22in. The Great Western have throughout 
the history of the line invariably favoured the “‘ single” engine. 
No one who has travelled by the 4.45 p.m. Birmingham express 
during the holiday season, and has seen the 999 class of single- 
wheel take fourteen or fifteen heavy Great Western bogies at a 
speed of fifty miles per hour, will fail to appreciate the good work 
done by these narrow gauge engines. 

The year 1886 saw the construction of Caledonian No. 123. 
Though this engine exists as a solitary specimen—no other engine 
of the same type having been built by the Caledonian—there is no 
doubt that by the wonderful performances of this engine over the 
heavy Carlisle-Edinburgh route, the attention of locomotive engi- 
neers in this country was attracted to the possibilities of the 
single wheel. Ever since 1870 Mr. Stirling’s eight-footers had 
amply fulfilled the requirements of the Great Northern express 
traffic; but the advent of No. 123 was followed by the construction 
of no less than five new classes of ‘‘ singles.” The principal dimen- 
sions of all these engines are given in the annexed table. The 
total number of singles now taking express traffic in England and 
Scotland is little short of 200. 

The chief difference that will at once strike the reader in com- 
paring these dimensions, is the variation in the amount of heating 
surface adopted. Why, for instance, should an engine having 
18}in. cylinders—Great Northern 240—be allowed 140ft. less heat- 





ing surface than Great Western 1120, which has only 18in. 


English Single-wheel 


that all is for the best in this best possible of railway worlds, let 


me invite him to take for his text ‘‘ the lamentable falling off of | 
speed” on the Great Western main line, as set out so fully in | 


your issue of January 20th by the excellent letter of your corre. 
spondent ‘*S. E, G.” ~M.A 
January 25th. 


[We have always had a profound respect for Cassandra, but this 
has not blinded us to the fact that she did very little good, 
““W, M. A.” seems to have lost confidence even in himself concerning 
this question of speed. We think we can reassure him and console 
him. The falling off of speed on the Great Western Railway is 
not due to the incompetence of Mr, Dean’s locomotives, nor yet to 
the narrow gauge, but is simply the result of the action of the 
Board of Trade for one thing, and of the existence of a great deal 
of single line for another. If ‘‘W. M, A.” will take heart and 
look into the circumstances, he will see that there is no railway 
service, as a whole, that is comparable with that of Great Britain, 
Let him take the percentages of the annual mileage of the railways 
of this country and of the United States, performed at over forty 
miles an hour, schedule time, including stops, and compare them. 
He will find, we can assure him, that Great Britain is not yet 
played out.—Eb. E.] 





THERMAL STORAGE. 


Str,—The article on ‘Thermal Storage” in your last impression 
is interesting, but unsatisfactory. It supplies no data from which 
it is possible to form an accurate idea of where the pecuniary 
advantage of Mr. Halpin’s scheme comes in. Perhaps you will give 
me space to say something on this interesting subject. 

The idea of thermal storage in large tanks of water is in nowise 
novel. It has been largely used by Lamm, and-has been tried in 
Edinburgh years ago by Leonard Todd for tram car work, An 
elaborate scheme for working metropolitan railways on this system 
was published by Zerah Colburn in THE ENGINEER, in 1864 or 1865. 
These uses of the idea, however, are essentially different from Mr. 
Halpin’s scheme of using thermal storage as a — equaliser, 
On the other hand, however, that principle had long been em- 
ployed before electric lighting was thought of. The atmo- 


Express Locomotives. 





North- Great 





} ~ n | . . 
Caledonian. waliee. Pll Midland. Pe wll Eastern. Western. Western. 
—— ee } ' a » ———— a 
Class No. MeL tke, | bse ea OS 123 | 240 OTT 1853 7389 1518 1120 3001 
Constructed in year... ..  .. .. L886 1886 ISST | 1ss¢ 1890 1891 | _ 1802 
Diameter o cylinders .. .. .. 18in. 18}in. 18in, 18}in. 18in. 20in.and 28in.| 18in. | 20in. 
Stroke .. .. . se Sew) om 26in. 26in. 28in. 26in. 24in. 24in. 24in. 24in. 
Diameter of driving wheels . a Tit. | 7ft. 6in. Sft. Tft. 6in. | Tit. Tft. Gin, | ift. 7ft. 6in, * 
Weight on “ - 17 tons | 17 tons 8 cwt. 17 tons 17 tons 10 cewt. 16 tons 2 cwt. 17 tons 15 ewt. —_ 19 tons 
Bearings—Leading .. (Bogie) Outside (Bogie) age {| Se} oe (eee 
Driving .. Inside | Inside Inside {| Msideand |\ Inside | Inside |, » | on » 
Trailing .. Inside Outside Inside i a Inside Inside “a Pr is + 
Number of tubes .. .. .. .. 106 | 186 174 244 256 | 203 } 241 | 245 
Ce ry Ma | ae | 17°7 19°6 17°9 20°7 «| 19-98 | 20°8 
Heating surface—Fire-box 112 sq. ft. | 100 sq. ft. 109 sq. ft. 117 sq. ft. 105°5 sq. ft. 123 sq. ft. | 180sq. ft.) 124 sq. ft. 
Tubes.. .. ..| 9738 ,, | 1001 ,, 936 ,, 1123°5 ,, 1249, 1016, 120 =, | 1821, 
RO. «6 2. OS } 110 ,, 1045 ,, 1240°5 ,, 123074 ,, 1139, 1250 ,, 1445 ,, 
Working pressure—lbs. per sq. in. 150 | 160 140 160 140 | 75 40) 160 
Weightin working order—Engine 41 tons 18 cwt./40 tons 13 ewt. 45 tons 3 cwt. 43 tons 40 tons 3 cwt. 46 tons 13 cwt.| - | 44 tons 4cwt. 
Dees... .:..a-. 6 ae. FF «te Tat 80 ,, a Pe | em eee - }s2 , 0, 
Mie = ST 3 a as Oo 8) a we os ee ee ee ee, es | ee ae 
Water capacity of tender—gallons 2850 2900 2900 3250 2640 | 8040 | 2600 | 3000 
Tractive force _ 100-28 | 98°8 94°5 | 98"8 92°5 | 106°6 + 92°5 | 1066 
Highest booked speed .. .. ..| 50°38 55 | 55 53 51 52 | 53 | 53 





* Diameter of driving wheels given in the “ nominal” size; they are 7ft. 8hin. when new. 


} The new tenders weigh 40 tons 5 cwt. 


cylinders?) Whatever may be the intention of the designers, there | 
can be no doubt that an engine having large heating surface and 
lenty of weight on the driving-wheels—otherwise adhesion—will 
capable of more “flogging” than an engine lacking these 
qualities. For instance, given two engines, A having 18in. cylin- 
ers, 1200 square feet heating surface, and 18 tons on the driving- 
wheels ; B having 18}in. cylinders, the same heating surface, and 
17 tons on the driving-wheels. A would be capable of better work 
when pushed than B. The 18hin. engine would, no doubt, cover 
the first five miles in fewer minutes than its rival, but, given a 
heavy load and a twenty-mile bank, A would get to the top first. 
This is only the writer’s opinion, but it is the result of very careful 
tests made with almost every class of engine at present running in 
this country. 

American critics will note that only one of these engines has 
outside cylinders, the London and South-Western Railway and the 
Highland being the only companies which have constructed outside 
cylinders for many years past. CRANK PIN, 

Chester, January 24th. 


ENGLISH UV. AMERICAN LOCOMOTIVES. 


Srtr,—If your correspondent ‘‘ North-Western” would have been 
so kind as to treat my ‘‘ inaccuracies and inconsistencies” with the 
silent contempt which they doubtless merit, I should have been 
greatly obliged to him. If he finds that impossible, would it be 
too much to ask him to do his best to refrain from contradicting 
what I did not say, and to avoid, as far as may be, refuting what 
I have never advanced ? Failing this also, will you, Sir, be so kind 
as to affix, either to this letter, or to ‘‘ North-Western’s” reply, 
which I doubt not will be both accurate and consistent, a note to 
to the effect that ‘this correspondence must now cease.” I care 
not who has the last word, if only a controversy, which has 
dragged on far too long, may be brought to a atc Pig I will 
not argue points of detail with your correspondent. I might con- 
gratulate him on the excellent gift of prophecy which enabled him 
to know on December 29th that a thing would be impossible on 
the line whose name he has assumed which was actually accom- 
plished by that line on January Ist. Or I might point out that 
the statement that 440 miles with 143 tons in 500 min.—running 
time—is a better performance than 401 miles with 80 tons in 450 
min. is not so very misleading after all. But I prefer to recall the 
controversy to a point of real importance and there leave it. 

England reached her high-water mark of railway s in 1888. 
Since then we have s still. Some lines, the Midland more 
especially, have actually gone backward. Elsewhere, on the Con- 
tinent and‘in America, great advances have been made. The 
United States in particular, whose speeds ten years back could not 
be named in the same breath with ours, have done so much that, 
though we have still many more fast trains, their very best trains 
have beaten the best we have ever had. Unless the present 
tendencies of the two countries in their respective directions 
receive a check in the interval, by the time another five years 
have passed the American superiority will be so glaringly evident 
that there will be no denying it. You yourself have borne witness. 
a —— of steamships, that we have gone on taking it for granted 
that Britannia rules, and must rule the waves, when the sceptre is 


already departing from her. It is surely not inconceivable that 
the same national weakness may be blinding our eyes in the case 
of railways. At any rate, as the ré/e of Cassandra is not a popular 


one, would it not be well to give credit to those who assume it, for 
good intentions, and even for possible veracity ? 





And now, Sir, I have done, But the next time ‘ North- 
Western,” or any other of your correspondents, desires to prove 


+ Reckoned as two 20in. ‘cylinders. 
3 qrs., and carry 3500 gallons of water. 


gy railway between Kingstown and Dalkey supplies an example. 
e tube was exhausted by a vertical steam engine. The engine 
was placed under one end of the crank shaft ; the air pump under 
the other, with a large fly-wheel between them. Steam was 
supplied by two large Cornish boilers. Either of these was ample 
for the work ; but they were always used together, except for the 
short time when one was laid off for cleaning. The length of the 
pipe to be exhausted was about 14 mile. Every half-hour there 
was a train up the incline from Kingstown to Dalkey. The train 
descended by gravitation, the pistons being taken out of the tube. 
Pumping lasted from seven to ten minutes, so that in each hour 
there were two working intervals of, say, ten minutes each, and 
two standing intervals of twenty minutes each. The boilers were 
fired right through, without any regard to whether the engine was 
working or not. The boilers held a good deal of water, and the 
pressure rose to about 501b. Then the engine was started, and the 
steam fell about 15 lb. or 20 1b. during the run. Then thermal energy 
was bottled up again during the next twenty minutes, and so on. 
The combustion was slow, and the firemen hada very good time of 
it. I was quite familiar with the working of the line during 1852 
and 1853. 

About twenty-three years ago I put down an engine and two 
boilers to ‘drive a sheet mill. he boilers were fired by the 
furnaces in which the billets and blooms were heated. The engine 
was standing about half its time, and to avail myself of thermal 
storage I used two egg-ended boilers, 5ft. 6in. diameter and about 
30ft. long, set with flash flues. The safety valves were loaded to 
551b. We ran down the pressure during a run to about 451b., and 
bottled up energy again during the time the engine was standing. 
This scheme worked very satisfactorily, thanks to the very large 
volume of water in the boilers. I have every reason to believe, 
therefore, that Mr. Halpin’s scheme is quite practicable. But 
there are one or two points which require consideration. The 
first is the exceeding slowness with which he can transfer heat to 
his storage tanks as soon as he gets at all near the maximum limit 
of pressure. The difference in temperature between the heater 
and the tanks is then so small, that I am ata loss to see how the cir- 
culation can be kept up. A second point is that if the heating is done 
by passing the water through the boiler, he must work a circulating 
pump of no small dimensions, or else place his heating boiler below 
the level of the bottom of the tanks, The third is that if he uses 
tanks 30ft. high, he will lose 15 1b. pressure because of the head of 
water in the tanks, unless he has some means of causing circula- 
tion ; and lastly, he will find that unless there is a considerable 
difference of pressure between that in the engine and that in the 
tanks, the latter will give off steam with extreme slowness, the 
rate at which it is given off being a function of the difference of 
pressure, 

I may proceed now to deal with quantities. Assuming that 60 
units are to be delivered from a of storage water, I find 
the following figures to hold good. Pressure in tanks, 200Ib. 
absolute per square inch ; temperature, 382 deg. Fah.; pressure in 
engine, 91 lb. absolute ; temperature, 321 deg. Fah.; difference in 
round numbers 60 deg., representing as many units per pound. 
Latent heat of steam of 91]lb., 888 deg. Fah., and %§$=14'8, say 
151b. of water stored for each pound of steam. Mr. Halpin pro- 
poses to carry a pressure of 2501b. in his tanks, but I fancy he will 
find 200 lb. quite enough. i 

Now if triple expansion-engines are used the working pressure 
ought to be at least 135 1b. absolute. Butif Mr. Halpin works with 
90 Ib., there will be one direct source of waste ; lb. is a very 
high pressure to work in an 8ft. cylinder. It entails heavy plates 
and fret-clase workmanship. 


Next I shall state a typical case. An electric light station uses 
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as a maximum 3000 indicated horse-power. I will for convenience 
divide the demand into three portions of 1000-horse power each. 
These are the units, I may say, of the engines. Cutting up the 
power into smaller — will not affect the broad argument, 
and only serves to obscure the facts, 

I shall assume, then, that 1000-horse power is used night and day ; 
that 2000-horse power is, used for four hours, and that 3000-horse 
power is used for three hours. To supply this steam, I put down 
nine locomotive boilers, each of which can supply 350-horse power 
without pushing. The cost of these boilers will be about £500 each. 
Three of them are always under steam. Three more are under 
steam for seven hours out of the twenty-four, and the last three 
are under steam for three hours out of the twénty-four. Now 
steam can always be got up from hot water in an hour in such 
boilers, and there will always be an abundance of hot water to be 
had from the economisers, to say nothing of the circumstance that 
the boilers will not, being properly clothed and treated, cool down 
much while standing. It will be seen that the maximum loss of fuel 
will be that burned in getting up steam. A glance at the power 
curve in your last issue will show how rapidly the demand for power 
drops off, and it will, therefore, be practicable to burn down the 
oa to the bare bars, 

For the sake of comparison, I shall take it that in this case Mr. 
Halpin would only supply 1000-horse power for three hours. For 
this purpose he would require eleven storage cylinders 8ft. by 30ft., 
and one boiler of about half the power of my locomotive boiler. 
The cost of my boilers I estimate at 9 x 500 = £4500. The cost of 
his eleven tanks I estimate at 11 x 400 = £4400, and one heating 
boiler £300 ; say, total of about £4700. But besides this I shall need 
six locomotive boilers, costing £3000; so the boiler cost stands 
thus :—Mr. Halpin’s system, £7700; normal system, £4500 ; differ- 
ence in favour of normal, £3200 ; which at 10 per cent. per annum, 
allowing for depreciation, comes to £320 a-year. Does Mr. Halpin 
think that the mere fuel burned in getting up steam every night in 
three locomotive boilers will represent anything like this sum / 

I have said nothing about ground rent for the great space 
occupied by the storage tanks, nor the almost total impossibility 
of getting such tanks into many metropolitan localities ; nor abont 
the expenses of erection, &c, Nor is it necessary at present to go 
into that phase of the question. 

Let me now state an alternative scheme, I put down six boilers, 
only three of these are always at work. The second three have 
steam ready for the period when the second 1000-horse power 
engine has to be started, and all six boilers are at work until the 
period when the third 1000-horse power engine has to begin 
running. At this point forced draught comes into play, and I put 
on the fan, The boilers, which have hitherto been evaporating 
8500 Ib. of water per hour each, now have to evaporate {12,500 Ib. 
per hour. Each boiler will have to work up to 525-horse power, 
which does not represent any very tremendous effort. A locomotive 
engine boiler with 1000 square feet of heating surface will steam at 
the rate of 500 indicated horse-power with ease. 

In the latter case it would be necessary to make the boilers 
somewhat larger than would suffice if nine were used, and the 
cost of the fans, &c., must be fadded. I shall, therefore, allow 
£750 for each of the six boilers, and the cost then stands for the 
locomotive boilers, &c., £4500, still leaving a balance of £3200 in 
my favour. The advantage of having six boilers instead of nine 
is, first, that much space, often exceedingly valuable, will be saved, 
and secondly, that the cost of fuel for getting up steam in three 
extra boilers will be saved. It is not necessary to dwell on the 
need for a reserve boiler, for if I want one on my system, Mr. 
Halpin will yet more want one on his. 

I lnee woken throughoutof locomotive type boilers, but all that 
I have said will apply just as fully to the Root or other water-tube 
boiler, which, if properly made, stands driving with the fan very 
well. Again, Ihave written asthough the maximum 3000-horse 
power would be needed for three hours. Asa matter of fact, my 
experience is that it would not be wanted for more than fifteen 
minutes, 

So far, then, as I can see, the only possible advantage to be 
derived from Mr. Halpin’s system lies in saving the coal needed to 
get steam of 135 1b. pressure in three locomotive boilers every day 
from water at 212 deg., for the feed could be got in at that. But 
let us assume, for the sake of argument, that the feed-water is at 
100deg., and that it has to be raised to 350deg., and that the 
boiler holds 4000 lb. of water, the work is then 4000 x 250 units = 
1,000,000 units, neglecting the few pounds of steam filling the steam 
space. Each pound of coal is good for 8000 units in a locomotive 


boiler, and 1, ses == 125 lb. of coal, or say the 18th part of a ton. 


The coal would be for each boiler, in round numbers, two tons a 
month for getting up steam, or for three boilers six tons, or per 
annum 72 tons, which, at £1 per ton, represents £72 per annum, 
against £320 under Mr. Halpin’s system. 

I have done my best to state the case as fairly as possible, and I 
shall be glad to have any explanations on points which I have 
overlooked, 

My own view is that considerable advantage would be gained 
from a limited use of the thermal storage system. I should, for 
example, put down not eleven tanks, but one; and I should work the 
whole of its contents through an economiser, and I would during a 
portion of the time put the finishing touches of pressure on its 
contents from my boilers. Then, at the supreme moment, for the 
last half-hour—when all the available power would be needed—I 
would draw on the storage reservoir. In this way I can see my 
way toa real though small economy. There is no good reason, 
indeed, why I should not be able in this way to use up the waste 
heat from my boiler to much advantage. VOLTAMPERE, 

January 25th. 





DAVEY’S TRIPLE-EXPANSION PUMPING ENGINE. 
Sir,—In your notice of this engine there was a clerical error. 
The cylinders were said to be, in your notice, 70in. and 30in. 
diameter. It should have been 17in. and 30in. diameter. The 
section you published was to scale, so that the error might easily 
have been seen, Henry Davey. 
3, Princes-street, Westminster, 
28th January. 





‘* PUNCH” AND STRESS DIAGRAMS. 

Sir,—In your issue of the 20th ult., you mention in your notice 
of Tenniel ‘‘Punch’s” cartoon showing the engine on the six- 
foot space, but this is excusable in an artist who sketches for a 
comic paper, who perhaps is not an engineer. But what can you 
say of an eminent engineer, in his work on bridge construction in 
iron, one of the earliest in which, when giving diagrams of the 
shearing forces and bending moments in a continuous girder of 
infinite spans, the parabola showing the curve of bending moments is 
actually drawn the wrong way up, the abscissa being drawn 
horizontal instead of vertical, and the base vertical instead of 
horizontal, thus showing that gravitation acts horizontally instead 
of vertically. This — agrees with Sir Isaac Newton’s theory. 
I wonder what he would think of it. But there is another 
curiosity of the diagrams of strains in a continuous girder of two 
equal spans, which has been published for four years in a well- 
known publication. 

Tn one case the diagram shows both spans to be loaded with the 
train on, but when the train has passed over span A but is still on 
span B, then, of course, the diagram of strains must be modified, 
and this is shown in the most extraordinary manner, for it shows 
that when the train has left span A that it has not only left the 
span itself but it has taken that portion of the main girders, tran- 
soms, rails, sleepers, decking, and everything with it, so that no 
other train can pass over it without this span being reconstructed. 
How the operation is performed I don’t know, but the diagram 
certainly shows no weight on span A, but a supposed weight on 
the abutment acting on a cantilever of no weight resting on the 
centre pier. I could mention many more curiosities, and would 





give you diagrams, but as I am preparing a book for publication 
in which these will be shown, I will not trouble you with them, 
Westminster, February Ist. W. H. Bipper. 


SOME MECHANICAL AND ELECTRICAL ANALOGIES. 


Sir,—No phenomena are so readily comprehended as those 
which may be compared directly with facts that are familiar, and 
no reasoning is so quickly grasped as reasoning ‘‘by analogy.” The 
analogies between certain mechanical and electrical relations are 
so striking, that when either relations are understood the others 
follow, and from the laws of mechanics we can readily write those 
of electricity. The process is a reversible one, and the electrician 
can with equal ease step over into the realms of dynamics. To 
enable one to reason accurately in this manner and to reach definite 
results with absolute certainty, it is necessary to give with exact- 


ness the fundamental relations of mechanics and electricity. The 
following tables are, therefore, given showing the analogies between 
linear motion, motion of rotation, and the electric current. Start- 


ing a current of electricity in a circuit is analogous to imparting 
motion to a body, and requires an impressed force. This force 
must overcome the sealehnguah<abuetalod resistance corresponding 
to that of friction—and the inertia of the mass or current. 

In the case of the electric current this inertia is called ‘‘self- 
induction.” A revolving fly-wheel may well represent the flow of 
electricity, its velocity corresponding to the current, its moment of 
inertia to the coefficient of self-induction, and the friction to ohmic 
resistance, 

TABLE I.—Linear Motion. 
Notation— 

(1) Time = 4 

(2) Distance = s, 

d & 


(3) Linear velocity = ¢ = dt’ ds=vdt. 
P P ) 12 
(4) Linear acceleration = a = dt = 
dt d@ 


(5) Mass = M. 
(6) Momentum = M #, 
Frictional resistance— 
(7) Frictional resistance = R. 
(8) Force to overcome resistance = Fr = Rv. 
(9) Energy expending in overcoming resistance in the 
dt=dWr= Frds=Rredte 


Inertia— 
(10) Force to overcome inertia = F! = Ma = M : : 
0 
(11) Kinetic energy acquired in the time d ¢ = d W! = Flds= 


le 
Meo "de. 
"oe 


time, 


(12) Kinetic energy = W! = [; Me dv dt=4Me. 
0 dt m 


de 


Inertia plus resistance— 
(13) Total force applied = F = Fr +- Fi = Re +M a 
0 
(14) Total energy supplied in the timed t= dW =d Wr+dW; 
Fds , . 


or, Fds=Frds+Fids; or, Feodt=Redt+ 
Meo?" at, 
dt 


TABLE 1l.—Rotary Motion. 
Notation— 
(1) Time = ¢. 
(2) Angle = 9. 
do 


(3) Angular velocity = w = “ dp=wdt. 
a 
* 2 
(4) Angular acceleration = a = d = ako 
dt d@ 


(5) Moment of inertia = I. 
(6) Angular momentum = I o. 
Frictional resistance— 
(7) Frictional resistance = R. 
(8) Torque to overcome resistance = Tr = Rao. 
(9) Energy expended in overcoming resistance in the time dt 
=dWr=Trdg=Reo'dt. 
Inertia— 
1 : . ’ 7 
(10) Torque to overcome inertia = 'T = La = 1°%. 
a 
(11) Kinetic energy acquired in the time dt = dW! = T1d@ 
=Pele dt. 
dt 


(12) Kinetic energy = W! = I Iw dt= 31 
Inertia plus resistance— 
(13) Total torque applied = T = Tp + T!= Rw+ rae. 


(14) Total energy supplied in the time d ¢ = d W = d Wr + 
dW; or, Td @=Trdgt+ Td; or, Todt=Redt 


+ lot dt, 
dt 


TABLE IL],.—lectric Current. 
Notation— 
(1) Time = ¢. 
(2) Quantity = ¢. 
(3) Current = 7 = of. dq=id . 
(4) Current acceleration = B = - 
(5) Coefficient of self-induction = L. 
(6) Electro-magnetic momentum = L ?. 
Ohmic resistance— 
(7) Ohmic resistance = R. 
(8) Electro-motive force to overcome resistance = er = Ri. 
(9) yoy’ expended in overcoming resistance in the time dt 
=dWr=erdq=Redt. 
Self-induction— 
(10) Electro-motive force to overcome self-induction = el = LB 
di 
=i 
dt’ 
(11) Energy acquired by the magnetic field in the time dt 
=dWisddy=LiGidt | 
t : 
(12) Energy of magnetic field = W! = | L is dt=4L2. 
o 
Resistance plus self-induction— 
(13) Total electro-motive force applied = ¢ = er + eb = Ri 
+L . 
(14) Total energy supplied in the time dt=dW=d Wr 
+dW!; or, edg=erndgtedg; or, eidt=RPdt 
v 
dt. 
dt 


A study of the tables will make these analogies more clear. It 
is to be noted that the fly-wheel or moving mass in slowing down 
gives back its kinetic energy and the wheel is carried on, after the 
impressed force is removed, until this is entirely consumed in over- 
coming friction. Similarly, when the current diminishes upon 
the removal of the impressed electro-motive force, the —— 
stored in the magnetic field is restored to the circuit, and the 
current keeps flowing until the energy is entirely used up in over- 
coming the ohmic resistance. 

These analogies cannot be considered as rigorous proof. The 


+ Li 





truth of the relations here given for the electric current has been 
fully established, and may be found in the introductory chapter to 
our work on “ Alternating Currents.” Other striking analogies 
will a themselves, but space will not permit calling attention 
to any but the most fundamental ones given above. 
F. BEeDELL, Ph.D. 

Physical Laboratory, Cornell University, A.C. CrEHORE, Ph.D. 

January 16th. 








PRIVATE BILLS IN PARLIAMENT. 


In our issue of the 16th ultimo, we drew attention to the 
fact, that owing to the dissolution of Parliament and the 
consequent general election, certain Private Bills, amounting 
in the aggregate to twenty-one, were at different stages of 
their progress suspeuded by order of the House of Commons. 
In the number of THE ENGINEER referred to we mentioned 
the more prominent of these suspended Bills, and therefore 
shall not now recapitulate. In order that the promoters of 
all Bills included in this category may proceed with them in 
the present session, they must comply with the Standing 
Orders for the Suspension of Private Bills, or Bills to confirm 
any Provisionial Order or Certificate made at the close of last 
session. One of these provides that not later than three 
clear days after the next meeting of Parliament every Bill 
which has been introduced into this House shall be deposited 
in the Private Bill Office in the form required, with a de- 
claration, signed by the agent, stating that the Bill is the 
same in every respect as the Bill with respect to which pro- 
ceedings have been so suspended at the last stage of its 
proceeding in the House in the present session. To this 
declaration of identity, as it may be termed, must be added 
another testifying that, wherever any sum of money has been 
deposited, such deposit has not been withdrawn, and this 
statement must be certified as correct by the proper authori- 
ties. In the case of any Bill brought from the House of 
Lords, the agent for such Bill shall deposit in the Private 
Bill Office, prior to the first reading thereof, a similar declara- 
tion, statement, and certificate. Petitions may be heard 
before the Committees on such Bills, provided the time for 
presenting them had not expired before the said Bills were 
suspended, and that the petitions be presented not later than 
seven days after the meeting of Parliament. As a maiter of 
form, the Bills must again pass through all the stages they 
have already successfully traversed, but no new fees will be 
charged in respect of any stage of a Bill upon which fees 
have already been incurred. 

Out of the whole number of 182 deposited Bills, one has 
been withdrawn, and in two other instances there was no 
appearance before the examiners. In the latter case the 
Bill is usually considered dead, at least so far as the present 
session is concerned, but it is not absolutely necessary that it 
should be so. Standing Order 70 states that in case the pro- 
moters shall not appear at the time when the petition shall 
come on to be heard, the examiner to whom the case shall 
have been allotted shall strike the petition off the General 
List of petitions, and shall not re-insert the same, except by 
order of the House. In the event of the promoters desiring 
to have their petition re-inserted on the General List, the 
Select Committee on Standing Orders shall report to the 
House whether, in their opinion, such petition ought or ought 
not to be re-inserted, and if re-inserted, under what condi- 
tions. These three defalcations reduce our total practically 
to 179 Bills, of which five only have had the letters N.C. 
marked against their respective titles, signifying that the 
Standing Orders have not been complied with. These Bills 
will then be referred to the Select Committee on Standing 
Orders, and in that case come under Standing Order 92, 
which provides that when any report of the examiner of 
Petitions for Private Bills, in which he shall report that the 
Standing Orders have not been complied with, shall have been 
referred to the Select Committee on Standing Orders, and 
after the Petition for the Bill shall have been duly presented, 
they shall report to the House whether such Standing Orders 
ought or ought not to be dispensed with, and whether, in their 
opinion, the parties should be permitted to proceed with the 
Bill, or any portion thereof, and under what, if any, condi 
tions. It may be here mentioned that the Standing Orders 
of both Houses are framed very much on the same lines, 
mutatis mutandis, as far as the introduction of the Bills is 
concerned. The seven Bills, which have been enumerated in 
our columns, which were postponed for further consideration 
till yesterday morning, were before the Examiners, but the 
decision respecting them, if given, will be too late for our 
present issue. After the division of the Bills, or their allot- 
ment, as to whether they shall be introduced into the House 
of Lords or the House of Commons first, which is determined 
by the chairman of the Committee of Ways and Means, after 
conference with his colleagues, they are formed into groups 
by the Committee of Selection, unless they are Railway or 
Canal Bills. In the latter case, they are brought under the 
jurisdiction of the General Committee on Railway and Canal 

ills. 

Petitions against the progress of Private Bills in Parliament, 
which are different from Memorials or Petitions alleging non- 
compliance with Standing Orders, come under separate regu- 
lations. These enact that Petitions against Private Bills 
be presented to the House by being deposited in the Private 
Bill Office not later than two clear days after the first reading. 
At every stage of the sessional career of a Private Bill there 
are especial rules governing its advancement or the reverse. 
These will be brought under notice as they come into operation 
during the present session. 








Roya InstituTION.—On Thursday next, February 9th, Professor : 
Patrick Geddes will begin a course of four lectures on ‘‘ The 
Factors of Organic Evolution,” and on Saturday week, February 
18th, the Right Hon. Lord Rayleigh will begin a course of six 
lectures on ‘‘ Sound and Vibrations.” 

THE INSTITUTION oF CiviL ENGINEERS.—At the last ordinary 
meeting of the Newcastle-upon-Tyne Association of Students a 
paper was read on ‘‘The Foreshore Protection Works at Hastings” 
S Albert Havelock Case, Assoc. M. Inst. C.E., Ph. Se. The 
designs of the work were by the late Sir John Coode, and were 
carried out under the direction of the author as resident engineer. 
The paper dealt with the exposed position of Hastings front line 
as compared with other places ; a description and probable cause 
of former damage to front line, with precautions taken at the time, 
and recent troubles, leading to the construction of the large 
concrete groyne and revetment, which has prevented any further 
damage and considerably increased the foreshore. Additional 
interest was lent to the paper by the excellent show of lantern 

hotographs of plans, works in progress, including temporary works, 

am, stage and block floor, and several very good instantaneous 
views of waves, taken on the parade, demonstrating very clearly the 
difficulties encountered in carrying out the work. An interesting 
discussion followed, and a hearty vote of thanks concluded the 
meeting 
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IMPROVEMENTS IN WHEEL-MOULDING 
MACHINES. 


Mr. Wm. FLetTcHER, of the Eagle Foundry, Salford, has 
recently designed and patented improvements in wheel- 
moulding machines, to enable a wheel to be cast in sections 
in the same mould in such a manner that the various sections 
will fit with perfect accuracy when finished and bolted together. 
In the ordinary types of wheel-moulding machines the block is 
carried round the mould on a radial arm, supported on a 
column in the centre of the mould, or the mould itself is 
rotated whilst the block remains stationary, the centre of 
rotation in either case remaining fixed. This method of 
moulding, although accurate enough when the wheel is to be 
cast all in one piece, presents difficulties where it is more 
convenient to cast the wheel in sections, which have to be 
afterwards bolted together. It is obvious that if the whole of 
a wheel required to be cast in two sections were moulded at 
once in a machine having a fixed centre of rotation, it would 
be found when removed from the mould, and the edges 
planed up, that each of the two parts would be less than a 
semi-circle, to the extent of the metal removed by planing, 
so that the whole would not form a true circle. Conse- 
quently it has been customary to mould each half 
separately in distinct moulds, but by Mr. Fletcher's 
invention a wheel can be moulded in as many sections as 
desired in a single mould, and any desired amount of metal 
left on, to be planed off when the sections are fitted together. 
This is accomplished by providing means for displacing the 
centre of rotation of the radial arm, or of the rotating mould, 
as the case may be. In a machine in which a radial arm is 
carried by a central pillar, Mr. Fletcher mounts this radial 
arm on an axis, which may be set at any required degree of 
excentricity to the centre of the pillar, so that while the axis 
of rotation of the radial arm is in one position any desired 
portion of the wheel can be moulded; the axis of rotation 
may then be altered to another position, and another portion 
of the wheel moulded until the requisite sections are com- 
pleted. In this manner, although each section of the wheel 
will have the same radius, an interval is left between the 
sections corresponding to the displacement of the axis of rota- 
tion of the radial bar, and this allows for any metal which 
may be planed off the edges of the sections when they are being 
adjusted together. In applying the same principle to machines 
having rotating moulds, the centre of rotation of the mould is 
so arranged as to be capable of displacement in a similar 
manner as the radial arm, slides or excentrics being provided 
for adjusting the displacement of the axis of rotation, and 
provision made for causing the radial mould to rotate about 
the displaced centre of rotation. Suitable means are also 
provided for raising and lowering the block or pattern as the suc- 
cessive portions of the wheel are moulded. The principle upon 
which Mr. Fletcher has designed his improved wheel-moulding 
machine is not only applicable to moulding circular objects, 
but can be applied to the moulding of elliptical tooth wheels, 
or other curvilinear objects which it is desirable to mould from 
a block or pattern moving about one or more displaceable 
axes. In addition to securing perfect accuracy in the finished 
wheel, another advantage claimed for this arrangement is 
that the whole of the sections of the wheel are cast in pre- 
cisely the same metal and at the same heat, thus insuring a 
more perfect equality of metal in the completed wheel than 
is possible under the old process, by which the separate 
sections of the wheel have to be cast in separate moulds. 
Another special feature of this arrangement is that one or 
more extra segments of the wheel can be cast at the same 
operation, and for shipment abroad this is a considerable 
advantage, as extra segments are now very frequently ordered 
to guard against delay in the case of breakage. 





AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE annual report ending 30th June last for the South 
Australian railways has only just been published. Although late 
in appearance, the report is very comprehensive, and details are 
given respecting the whole of the working of the railways of that 
colony. 

The revenue for the year shows an increase of £8154 in coaching, 
and £5207 in merchandise and live stock, while the mineral traffic 
has decreased to the extent of £24,070, leaving a net decrease in 
revenue of £10,709, compared with the previous year. 

The expenditure for the same period has increased £35,762, 
which is due to the following causes:—(1) The running of 
additional trains to the extent of 409,061 miles to meet the 
requirements of the travelling public and to accommodate the 
traffic. (2) The partial introduction of the eight hours’ system. 
(3) The renewal of a large quantity of sleepers and ballast on the 
section between Adelaide and Terowie. (4) The drought. The 
extra cost entailed in working through the want of adequate water 
supplies was not less than £27,000, while the adoption of the eight 
hours’ system from the 1st October, 1891, in the case of the engine- 
men, firemen, and cleaners caused an increase of £13,500. 

Owing to the comparative failure of the harvest there was a 
falling off in the receipts from the grain traffic of £30,500 com- 
pared with the previous year, while the serious depreciation in all 
mining securities and the fallin the value of silver and copper, 
combined with a reduction in the rates, have affected the receipts 
from the mineral traffic to the extent of £24,070. A saving of fuel 
to the extent of £22,000 has been effected, owing to the lower 
price paid under existing contracts than was the price paid last 
year, owing to the maritime strike. The capital expenditure for 
lines open has increased during the year to the amount of 
£315,595. 

The railway authorities have under construction the railway 
between Blyth and Gladstone, with a branch to Snowtown, whic 
was commenced in June last. 

e following is a comparative summary of the working of the 
railways, exclusive of the Palmerston line :— 
Year 1891-2. Year 1890-1. 
Capital cost of lines open --£ 11,714,434 .. 11,398,839 
Gross revenue .. .. .. .. .. .- 1,218,200 9 





Working expenses.. .. .. .. ..€ 652,041 
3, aaa eee 560,349 
Percentage of working expenses to 

sovemuce .. .. .. .. percent 53°82 
Percentage of net revenue to capital 

OO os os os se »o EG 4°78 
Total earnings pertrainmile .. ..d. 69°69 
Total working expenses per train 

2 a Te eee 37°50... 39°30 
Total earnings per average mile open £ 730. 747 
Total working expenses per average 

mileopen .. .. .. .. -.& 393 (ts 377 
Average miles open for traffic 1,662} .. 1,637} 
Train mileage ies ae ae 4,178,286 .. 3,769,225 
IEEE. on ws n> 5s os) OO 21 (tl. 216 
Carriages (coaching vehicles) .. No. 331 .. 325 
Goods and live stock vehicles .. No. 5,691 .. 5,383 


New South Wales.—The Colonial Treasurer delivered his financial 
statement on the 15th December, the result being a surprise for 
everybody. The total revenue was estimated last year to be 
£10,960,783, and the expenditure at £10,602,727, leaving an 


estimated surplus for the year 1892 of £358,055. The account as 
now prepared shows a deficiency of £382,331 ; this together with 
supplementary estimates brings the deficiency > £740,386. It 
is the intention of the Treasurer to bring in a Bill to collect tolls 
on the rivers, so as to divert that traffic to the railways, which, it 
is expected, will bring in about £80,000 per annum. The total 
amount of loan money spent during 1891 was £4,835,100, and the 
total amount spent for the eleven months of 1892 was £2,809,247. 
The expenditure per month has been reduced from £478,050 in 
April to £165,023 in October, and £184,123 in November. _ It is 
the intention of the Government to exercise a rigid economy in the 
future. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Motive power for tramways.—In a discussion on ‘‘ Motive Power 
for Street Railways,” before the American Society of Civil Engi- 
neers, Mr. E. E. Russell Tratman, C.E., of New York, pointed out 
the advantages possessed by independent motors, more particularly 
for suburban and country lines, and for lines in small towns. For 
city lines with heavy traffic, the cable system has proved very 
successful, and, while he thought electricity very promising, he 
strongly opposed the permitting of the overhead trolley wire 
system in city streets. Storage battery and conduit systems are 
in successful operation, but as long as cities permit the use of the 
cheap trolley system, there is no particular incentive to perfect 
other systems to any extent. If the trolley system was prohibited, 
the electric companies would soon be to the front with other 
successful systems. He laid considerable stress upon the success 
of steam engines for country amd suburban lines, but pointed out 
the prejudice against them, due largely to the companies using 
them buying cheap engines, which are constantly in need of repair, 
and are generally in bad condition for want of skilled handling and 
repair. There are about 400 of such engines in this country, 55 
in Great Britain, and numbers in India, Belgium, Italy, &c. In 
the case of a line for a summer resort, which line would be out of 
operation for six months of the year, he had recommended noiseless 
steam motors or steam cars—with engine and car combined—in 
preference to the trolley electric system proposed by the pro- 
moters of the line, which would have nell co extensive repairs 
each season. Mr. Tratman gave the details of operation of several 
steam motors, referred also to the fireless, soda, and gas engines, 
and claimed that “tramway” is a better term than “ street 
railway.” 

Motice power at the World's Fair.—The incandescent electric 
lighting circuit will be operated from 100 volts to 110 volts alter- 
nating circuits. Power service for the generating plant will be 
furnished from May Ist to October 30th by the Exposition at the 
rate of 8 dols. per 16-candle power lamp capacity, or the equivalent 
in light of other candle power. Electric motors for power must 
he suitable to operate on a 500-volt constant potential circuit, and 
must be furnished with main line switches for the same circuit. 
The charges for installing and maintaining service connections will 
be from 10 dols. to 15 dols. per horse-power according to the 
amount of power. The charges for service will be based upon the 
maximum mechanical horse-power furnished to the motors, and 
will range from 20dols. to 75 dols. per horse-power, according to 
the power. Special service for motors not exceeding 2-horse 
— can be furnished on alternating current incandescent circuit. 

1e aisles of building will be lighted by arc lights by the Exposi- 
tion, and private are lights will be furnished to exhibitors at 
60 dols. per lamp of 2000-candle power, the consumers to pay for 
wiring. For charging storage batteries the current will be of 
110 volts, 220 volts, or 500 volts, furnished at 10 cents per elec- 
trical horse-power per hour. Steam piping from main lines will 
be supplied by the consumer, and steam will be furnished at 
40 dols. to 60 dols. per horse-power, the boiler pressure being 
125 lb. per square inch. Compressed air will be supplied at 60 dols, 
“7 horse-power, the approximate pressure in the mains being 

Ib. per square inch. For power from main shafting the charge 
will be 50dols. per horse-power, connections to be supplied by 
consumer. Water pressure will be 200ft. head, or 861b. per square 
inch. Enginemen and firemen must be approved by the Director- 
General, by whom their wages will be fixed. 

Minnesota iron vesources.—The ore shipments at Duluth, Minn., 
from the Vermillion iron range for 1892 amounted to 1,155,490 
gross tons, as compared with 885,520 tons in 1890, and 62,122 tons 
in 1884, when the range was first opened. The total output of the 
mine seasons has aggregated 5,175,683 gross tons. ‘I'wo new mines 
have been opened, and the shipments of next season are expected 
to reach 2,000,000 tons. The new Mesaba range has shipped its 
first two cargoes, aggregating 4500 tons, and fresh discoveries are 
constantly being made in that region. The development of the 
soft iron ore mines of the Mesaba range may injure the market for 
the hard iron ore mines of the Lake Superior districts, including 
the Vermillion and Marquette ranges. Furnace owners show a 
preference for the soft ores, because although they have generally 
a lower percentage of metallic iron than the hard hematite, they 
are much more convenientin handling and working. This has led 
the Minnesota Iron Company to try the experiment of putting ina 
crusher plant to break up its hard ores into pieces suitable for con- 
venient and easy smelting, so as to meet the competition of the 
soft ores. If this proves practical and successful other companies 
will also probably crush their ore. The omae machine is a 
23-ton crusher, which will take a rock 20in. by 24in. The experi- 
ment is naturally being watched with interest by the iron interests. 
The hard ore mines require much less timbering than the soft ore 
mines, and as the ore is of actnally better quality, the hard ores 
will have an advantage over the soft ores if the crushing proves a 
success. 

Timber tests.—A careful and exhaustive series of tests and 
examination of the timber of the United States is being carried 
out systematically by the Forestry Division of the United States 
Department of Agriculture. Tests of strength have been made of 
long leaf pine, short leaf pine, and loblolly pine from Alabama, 
white pine from Wisconsin, and oak from Alabama, and collections 
for tests of short leaf and long leaf pine are being made in 
Missouri, Arkansas, Texas, and Louisiana. Between 5000 and 6000 
tests of strength have now been made and the results recorded, 
together with full details of the location, quality, age, &c., of the 
timber in each case. Very general interest is displayed in this 
valuable work, and there is a wide demand for information respect- 
ing the strength of the Douglass or Oregon fir, which is largely 
used for bridge work and in Howe truss bridges up to 250ft. span. 
The testing of the strength of timber is only one part of the 
comprehensive and systematic investigations, which include the 
growth and preservation of timber, its climatic influences, methods 
of re-foresting and securing economy in the cutting of timber, the 
advantages and best practice of seasoning and preservative 
rocesses, and statistics of the timber resources and consumption. 
Jnder the auspices of the Forestry Division a rational forest policy 
is being inaugurated by the Government. Much has been done by 
the Division to interest railway men in the use of metal sleepers 
and metal tie-plates to effect economy in railway maintenance, and 
metal tie-plates are now in use on many railways. 

Whaleback steamer.—A large steamer of the whaleback type will 
be one of the fleet of steamers carryi ngers from the city of 
Chicago to the World’s Fair. She is called the Christopher 
Columbus, and has a capacity for 5000 passengers, while the hold 
has a capacity for 4000 tons of freight when the vessel goes into 
other service after the close of the Fair. The hull is of rounded 
section, with flat bottom, no keel, curved sides with a round 
“‘tumble-home” to the narrow strip of level deck. The hull is 
tapered forward to a circular section at the bow, which is above 
the water. She is 362ft. long, 42ft. beam, and 24ft. deep, with 
4000 tons displacement, and is expected to make twenty knots. 
There is a triple-expansion engine of 2600-horse power, having 





cylinders 20in., 42in., and 70in, diameter, supplied with steam by 





six Scotch boilers 11ft. diameter and 12ft. long, carrying 160 1b, 

ressure. ‘The engine will drive a single screw 14ft. diameter, and 
9ft. pitch. The hull is of steel, and has transverse and 
longitudinal bulkheads. Upon the hull rest seven turrets which 
support the three upper decks and saloons. Four of these turrets 
are 26ft. by 18ft., and contain the stairways, two 27ft. by 18ft, 
contain the smokestacks, air fans, and ash hoists, and the entrance 
to the boiler and fire-rooms. The forward turret, 19ft. by 13ft., 
contains the chain cables and winches. There will be one Ses in 
the hull, the open main deck on top of the hull, obstructed on} y 
by the turrets, and three promenade decks with saloons, dining- 
rooms, smoking-rooms, &c. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On 'Change in Birmingham this afternoon—Thursday—and yester- 

day in Wolverhampton, the more hopeful feelings encouraged last 

week as to the future of trade again found expression. 

In the sheet iron trade satisfaction is expressed at the prospects 
which now exist of an early close of the dispute in the iron plate 
working trade. Efforts to bring about another conference between 
masters and men have ha pily been successful, and this week there 
has been a meeting in Birmingham with a view, if possible, of 
arranging some amicable terms. The sheet iron trade has suffered 
a good deal through the strike, which has occasioned a considerable 
curtailment in the demand for working-up sheets for the past two 
months, and if only the men could be got to work again, orders at 
the sheet mills would quickly show some increase. 

Demand for sheets from the galvanisers continues to wear rather 
a more healthy appearance, and the probabilities are in favour of a 
steady growth, now that the export markets are looking a little 
better. Sheet prices are quoted £6 15s. to £7 for singles, £7 to 
£7 5s. doubles, and £7 15s. to £8 lattens. Galvanised sheets are 
£11 to £11 5s. for doubles, delivered Liverpool, and 30s. per ton 
additional for lattens. The production of black sheets is being 
increased by the restarting of two or three mills that have been 
idle since last October, and it is a favourable sign for the future of 
demand that stocks in consumers’ hands are very small. Some of 
the galvanisers are now offering to buy common sheets in 1000 to 
2000 lots. 

The plate and bar iron makers are benefitting by the milder 
weather and longer days. These circumstances are leading to 
increased activity among constructive engineers, boilermakers, 
gasometer makers, and others, and the current inquiries for chain 
and fence iron are reported as likely to produce good business. 
Prices, however, do not yet show any upward movement. Marked 
bars are £7 10s.; second-class bars, £6 10s.; ordinary, £6; and 
common, £5 12s, 6d. upwards. Plates are quoted £7 for common, 
£7 10s. to £8 boiler sorts, £8 10s. to £9 for branded boiler-plates 
rolled by the list houses ; £9 10s. for best, £10 10s. for double best, 
and £11 10s. for treble best. 

A fair amount of activity characterises the best thin stamping 
sheet firms, and in an increasing degree these makers are pe md 
down sheets from imported steel, which reaches them in the shape of 
slabs and blooms. t working-up sheets are quoted from £8 10s. 
to £9 10s. per ton for singles ; stamping sheets, £10 to £11 ; and 
best ditto, £12 to £13. Sheets rolled by the marked bar houses 
are quoted: £8 10s. to £9 for singles ; £10 to £10 10s. doubles ; 
and £11 10s, to £12 for lattens. 

A steady trade is doing by certain of the hoop iron makers, but 
increased activity will be observable when the export demand 
becomes more vigorous. The best iron houses quote £8 for this 
class of iron from 14 to 19 w.g. They ask £8 15s. for second 
quality slit rods, and £9 10s, for best hoops. Ordinary unmarked 
hoops for home consumption are quoted for the bulk of the market 
at £6 7s. 6d. to £6 10s. per ton, and export hoops at £6 to £6 5s. 
Gas tube strips are slow at £5 15s. 

Not many new contracts for Lincolnshire iron are, however, 
being taken, producers having first to clear off back arrears. 
Prices, therefore, are largely nominal, but last sales were made at 
about 45s, 6d. to 47s, 6d. rbyshire pigs continue at 42s. 6d. to 
44s,, delivered here, and Northamptons 41s. to 42s, Native pies 
are 36s. to 37s. for common cinder, and 40s. for common foundry. 
Part-mine forge sorts are 43s. to 45s., best foundry 52s. 6d. to 55s., 
and all-mine pigs 57s. 6d. to 60s. 

A great shortness of supply of steel crop ends, which are used 
for rolling down into strips and other light sections of steel in the 
mills in this district, is just now complained of by local con- 
sumers. Metal brokers’ agents can get scarcely any of this 
material at date from the usual sources of supply—Cleveland, 
Sheffield, the West Coast, and South Wales—and the scarcity 
applies alike to steel rail and steel tin bar crop ends. It is 
attributed to the greatly lessened work which the large steel- 
works of the kingdom jare now doing, and also to the fact that 
some of these latter are now melting up all their own crops 
instead of selling them. The shortness of supply will, however, 
improve the trade in Bessemer blooms and billets, which are selling 
on the basis of £4 10s. per ton delivered here. 

Local steelmakers keep busy, and the Lilleshall Iron and Steel 
Company quote their steel prices as :—Billets, £4 10s. to £4 12s. 6d.; 
plating bars, £5 10s.; steel bars, up to 3in., £6 5s.; angles, £6 10s. ; 
steel wire rods, Nos. 0 to 6, £6 10s.; and plates, £7. Last 
October prices were quoted :—Billets, £4 15s.; wire rods, £6 10s.; 
bars, £7; and plates, £7 10s., thus showing a reduction for 

present prices of 5s. on billets, 15s. on bars, and 10s. on plates. 

Past April billets were £4 15s. to £5; plating bars, £6; wire rods, 

£6 12s. 6d. to £6 15s.; bars, £6 15s.; angles, £7 5s.; tees, £7 15s.; 

and plates, £7 15s., or more than present rates by 10s. on billets 
and plating bars, and 15s. on ordinary bars, angles, and plates. 

The competition which has lately been complained of from the 
Scotch and North of England steel firms has now extended to the 
steel strip trade, which has been one of the principal industries of 
South Staffordshire. For some years Staffordshire manufacturers 
commanded a monopoly both in iron and steel strip, but Glasgow 
and Middlesbrough firms have adapted their plant for this 
or and are now underselling local makers, 

e high price of coal is still complained about in all branches 
of the iron trade, but there seems no prospect of any relief from 
coalowners, who on their part point to the high wages of colliers. 
Forge coal is about 8s. 6d. to 9s. per ton, and slack 5s, 6d., with a 
good demand. . 

The engineering and kindred industries of the district are making 
stro’ efforts to obtain a modification of the new railway rates. 
The Wolverhampton Chamber of Commerce have forwarded « 
memorial to the Board of Trade, stating that the action of the 
railway companies in the matter of iron and steel, engineering, hard. 
ware, and mineral rates, has produced a profound sensation of 
dissatisfaction. The Chamber asserts that it is impossible for the 
manufacturing interests of the district to bear the heavy additional 
burden. Unless the companies withdraw at once from their 
position, nothing but immediate relief legislation, even at the 
sacrifice of other matters, can, the Chamber declares, save the 
district from most serious and probably permanent injury. 

The wrought iron tube trade is just now,in a very depressed 
state. Employers and workmen say that it was never known to be 
so bad as at the present time, and as the railway companies have 
increased the rates for the carriage of tubes from 16s, 3d. to 
18s, 6d. a ton from the Midlands to the chief ports, it is contended 
that this trade will be permanently injured unless immediate steps 
are taken to considerably reduce the charges. Owing to the 
competition of Scotch and foreign manufacturers, all of whom are 
near to the sea, the increased charges for railway carriage practi- 
cally preclude the South Staffordshire manufacturers from tender- 
ing to supply goods at a profit to foreign merchants, and they have 
consequently determined to take steps to get a reduction in the 
rates, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The outlook in the engineering and iron trades in 
this district presents no really new feature, ‘There is a continued 
absence of any indication of improvement, and the condition under 
which business is at present alone ible could scarcely be more 
unsatisfactory. Engineers report that the competition for any new 
work that is to be got is so keen, that anything like remunerative 
prices are in most cases altogether out of the rr. work in 
many cases being taken at an absolute loss, and that something 
should be done for = some way or other, the present cost 
of production, has recently nsostrongly urged that definite action 
in this direction would seem to be inevitable before very long. In 
the iron and steel trade complaints are also general that makers 
and manufacturers have to sell at considerably under cost to 
secure business, and one of the Lancashire forge ag yn 
informed me the other day that there was a loss of 3s, 6d. yw 
every ton of iron that he was selling at present prices, e 
announcement made this week that one of the e North Stafford- 
shire finished ironworks is to be altogether cl at the end of the 
present month, owing to the unremunerative condition of trade, 
and the impossibility of obtaining any corresponding reduction in 
the cost of production, only contirms what I hear with regard to 
the finished iron makers in the district, but it is to be hoped the 
stoppage of the above works may, by leading to a lessening of com- 
petition for business to some extent, at least help to strengthen 
the market. 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, and here and there rather more doing 
was reported ; but the general tone of the market was extremely 
dull, and where any increased business was being put through, this 
was due rather to some special requirements on the part of users 
than to any actual improvement in trade. So far as prices were 
concerned, these showed rather a weakening tendency than other- 
wise, and in the open market there is some very low cutting to 
secure business. Lancashire makers of pig iron have been booking 
moderate quantities, and are steady at their late rates of about 
44s. for forge to 45s. 6d. for foundry, less 24, delivered Manchest 





Amongst other work which Messrs. Fawcett and Preston have in 
hand is the refitting of the steam yacht Namouna, owned by Mr. 
James Gordon Bennett, of the New York Herald, for which they 
are making a set of triple-expansion engines, having cylinders 21in., 
84in., and 55in. diameter, with a 2ft. stroke, to work at a pressure 
of 175lb. They are also doing a considerable amount of work in 
marine boilers, four having just been completed for the Mersey 
Dock Board, and they have in hand another for the steamship 
Alfonso, owned by Messrs, Strong, Reid and is 

In the coal trade there has been a continued general quieting 
down in the demand for all descriptions of fuel, and it is only in 
very exceptional cases that collieries are working more than four 
days per week, Even the better qualities of round coal, suitable 
for house-fire purposes, are in but very indifferent request, and 
although quoted rates are unchanged, there is a decided weaken- 
ing tendency in the market, representatives of collieries in many 
cases bei ie ra to entertain offers to clear away surplus 
supplies, whilst the second qualities of house-fire coals are easier, 
in some instances to the extent of 6d. per ton. Best Wigan Arley 
coals do not now average more than 12s, to 12s, 6d., Pemberton 
four-feet and second qualities of Arley 10s. to 10s. 6d., and 
common house - fire coals 8s, to 8s. 6d. per ton at the pit 
mouth. The lower qualities of round coal are still very bad to 
sell for iron making, steam, and general manufacturing pu - 
supplies of these are largely in excess of requirements, and both 
for inland requirements and for shipment excessively low prices 
are being taken. For inland sales, 7s. per ton is about the average 

uotation at the pit mouth, but where quantities can be moved, 
this scarcely represents the actual selling price. For shipment, 
ordinary descriptions of steam coal scarcely average more ‘ten 8s. 
to 8s, 3d. per ton, although better qualities are still quoted at 
8s. 6d. to 8s. 9d., delivered at the ports on the Mersey. Engine 
classes of fuel are beginning to hang upon the market, and the 
common sorts especially are becoming rather a drug, with colliery 
a gece showing some anxiety about placing forward contracts, 
and prices are easier. At the pit mouth ordinary descriptions of 
burgy do not average more than 6s, to 6s. 6d.; best qualities of 
slack, 4s. 9d. to 5s.; medium, 4s. to 4s, 3d.; with common sorts 





In district brands, however, only a limited business is reported, and 
for these prices in most cases show less firmness ; Lincolnshire forge 
iron especially is easier, and could be bought at about 42s. to 
42s. 6d., with foundry qualities averaging about 43s. 6d.; whilst 
Derbyshire makers are decidedly more anxious for business, and are 
now scarcely quoting more than about 44s. and 44s. 6d. for forge to 
47. 6d. and 48s. for foundry, less 24, delivered Manchester. With 
regard to outside brands there is no material change to notice, the 
speculative fluctuations in warrants having no effect upon the 
market here. For Scotch iron prices continue irregular, owing to 
merchants being sellers at so considerably under makers’ quota- 
tions; but from 47s. to 47s. 6d. might be taken as about the 
average figure for Eglinton, with Glengarnock ranging from about 
47s. 9d. to 48s. 6d., net pompt cash, delivered at the Lancashire 
ports. Middlesbrough iron continues weak, and good found 
brands do not average more than 44s, 4d. to 44s, 10d., net cas 
delivered Manchester. 

Some of the finished ironmakers report specifications coming 
forward rather more freely, and for colliery requirements there 
has been a moderate amount of work giving out, but it is excep- 
tional where forges are kept fully going, and prices remain without 
any improvement whatever, Lancashire bars do not average more 
than £5 10s, to £5 12s. 6d., with sheets quoted at £7 2s. 6d. to 
£7 5s., and hoops at £6 2s. 6d. for random and £6 7s. 6d. for 
special cut le s, delivered in the Manchester district. North 
Staffordshire bars are still quoted at £5 12s, 6d. to £5 15s., deli- 
vered here, but some advance upon these prices is talked of, in 
view of the stoppage of one of the large works in the above 
district. 

Nut and bolt makers report this branch of trade in an exceed- 
ingly depressed condition, especially as regards general engineers’ 
requirements, and to secure orders that do come upon the market 
prices have to be cut lower than ever. 

The steel trade all through remains in a very unsatisfactory con- 
dition. For hematites, especially, there is very little inquiry, and 
prices continue to show a downward tendency, ordinary foundry 
qualities scarcely averaging more than 54s., less 24, delivered 
Manchester. Steel billets have been a good deal unsettled, owing 
to the increase of about 50 per cent. under the revised railway 
rates in the cost of carriage to consumers in this neighbourhood, 
and quoted prices are just now little more than nominal at about 
£4 6s. 6d., net cash, delivered Manchester. For steel boiler-plates 
some moderate inquiries are reported, but £6 10s, represents the 
full price obtainable for the best qualities, delivered in the neigh- 
bourhood of Manchester. 

In the metal market there is only a very limited demand coming 
forward for all descriptions of steam fittings, and although list 
rates for manufactu s remain unchanged, some reduction 
is being looked forward to, with the present very low price of 


copper, 

No very material change can be reported as regards the con- 
dition of the engineering industries. In isolated cases new work 
has pamees been coming forward rather more freely, but generally 
establishments continue very short of orders, and the outlook for 
the future is still anything but satisfactory. There are some 
fairly good orders coming upon the market fur locomotives for 
India and Ceylon, which may possibly help to improve the position 
of builders in this district, and one local firm has recently secured 
asmall order, but the competition for any work of this character 
that is to be got is so keen that in many cases it is not a question 
of profit, but as to what extent the actual loss will be on the orders 
that are secured. Railway carriage builders in this district are 
fairly well engaged on por Bo for coaches, but in wagon building 
there is little or nothing doing. 

In taking a round of some of the principal works in Liverpool 
the other day, I had an opportunity of going through those of 
Messrs. Fawcett, Preston, and Co., who just now have a con- 
siderable weight of s ial work in hand in connection with sugar 
plantation plant. This included four steam sugar mills of different 
sizes, with their engines and gearing complete, which are bein 
built for the second crushing of the sugar canes, under an improv 
proewa by which the canes are put through macerators, which are 
arge closed chambers, in which the canes, after being first crushed, 
are saturated with steam so as to dissolve the sugar remaining in 
the cells before being crushed the second time. The mills are of 
the type known as the ‘ Rousselot,” which the firm have intro- 
duced, the distinctive peculiarity of which is that all the strains in 
tension are taken on wrought iron or steel bolts, which go right 
through the headstocks. In conjunction with the second crushing 
mills, Messrs, Fawcett and Preston are also preparing the necessary 
evaporating apparatus, in the shape of steam boilers, defecators, 
&c., to deal with the additional quantity of juice thus produced by 
this improved apparatus, and which it is estimated enables, 
according to circumstances, from 10 to 20 per cent. more sugar to be 
obtained from the canes than under the ordinary method. In fact, 
it is now generally considered that by double or treble-crushing of the 
canes ont maceration the yield of sugar from a given quantity of cane 
is practically within a trifle of that obtainable by diffusion, whilst the 
fuel bill in the case of the cane crushed after maceration is not 
one-quarter of that required by the diffusion process. The firm are 
also just completing some considerable orders for nitrate making 
ps veg ts for the Lagunas Company, and they had in hand further 
orders for their — apparatus for the production of fresh water 
from sea water, by their sea water distillation process, with the 
Chapman circulators, This plant has been built for the Anglo- 
Chilian Nitrate and Railway Company, for which company Messrs. 
Fawcett and Preston sent out a few months ago a complete plant 
for sea water distillation. They had also in their works a con- 
siderable quantity of sugar apparatus and vacuum —_ boilers, 
defecators, &c., together with an exceptionally large copper 
vacuum pan, 13ft. diameter, for a sugar refinery in Australia. 





obtainable at about 3s. to 3s. 3d. per ton. 

Barvow.—There is again less doing in the hematite pig iron 
trade, and the record of the week is not in any sense satisfactory, 
because not only is there a very quiet demand, but the actual con- 
sumption of pig iron on the part of ordinary customers shows a 
marked falling-off. This to some extent can be accounted for by 
the fact that t Coast makers are underselling the West Coast 
makers by 4s. to 5s. per ton with hematite produced from Spanish 
ore, and the further fact that Scotch smelters are now making 
hematite from Spanish ore and are shutting out West Coast 
makers by cheaper prices. Of course West Coast makers are 
handicapped by the great cost of coke, but they have a great 
advantage of sea carriage. Prices are easy at 46s. 14d. for 
warrant iron net cash sellers, buyers offering 45s. 9d. Makers are 
doing only a very limited trade, and they are still getting 47s. 6d. 
for parcels of mixed Bessemer Nos., net. f.o.b. Stocks have 
increased 910 tons during the week, and now stand at practically 
52,000 tons. During the week, ten furnaces were out of blast at 
Barrow, owing to a labour difficulty which has now been settled ; 
but the furnaces are at work again in full blast. There are in the 
district thirty-seven furnaces blowing and forty standing, while 
the Distington Iron Company contemplates damping down its 
furnaces owing to bad trade, and other firms in the district are 
likely to follow the example. 

Steel makers report a very quiet trade all round. In fact, the 
only three departments in which there is any inquiry are those of 
steel rails, steel rail crop ends, and steel castings. There is nothing 
doing in steel shipbuilding material, and orders are quiet for blooms, 
billets, bars, slabs, and hoops. 

In shipbuilding there is a very quiet condition of things. No new 
orders are reported, and the work in hand is gradually being got 


through. This remark applies not only to the shipbuilding, but 
the a departments. The demand for new tonnage is very 
limi 


, and is likely to remain so with the depression in shipbuild- 
ing which is experienced at present. 
ron ore is in but very quiet demand, and orders have lately been 
given out but sparsely, Ordinary qualities are quoted at 8s. 6d. to 
. per ton net at mines. 

e coal and coke trades are very quiet, and orders are restricted 
both for coal and coke. The latter, however, is still quoted at 18s, 
per ton delivered at West Coast furnaces. 

Shipping is still very depressed, and freights are as few as prices 
are low and unremunerative, 

Messrs. Cammell and Sons, Workington, have temporarily closed 
their steel mills owing to the scarcity of orders which exist at 
present. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is some movement to be noted this week in railway 
material. The Manchester, Sheffield, and Lincolnshire Company 
is arranging for additions to its railway stock in wagons and saloon 
carriages, and the Great Northern Company also requires a con- 
siderable number of wagons. There is keen competition for the 
work, which has not yet been placed. I mentioned some time 
ago that the next railway ‘“‘boom” from abroad was expected to 
be from Mexico, and that the Sheffield representative of a large 
London firm had gone to that country to be ready for it. Some 
heavy inquiries for railway material have since been received in 
the English market from Mexico and South America. So far as I 
have heard, the work has not yet been placed. 

In the steel trade several houses engaged in the production of 
Bessemer begin to feel business rather brisker. The present low 
quotations are tempting buyers to order more freely, As the 
stocks of all kinds of steel are very low, any demand worth noting 
will be certain to improve values, Since the beginning of the year 
inquiries have been more frequent for steel, and Turkey and 
Russia have been to the front in requirements for certain classes of 
railway material. 

West Coast iron still keeps about 4s. per ton dearer than North- 
East Coast, the former being 54s. at Sheffield, against 50s. for the 
latter. Of course, the result is to ‘‘ squeeze the life” out of the 
West. Stocks are increasing. The advance in Scotch iron from 
41s. to 46s, at Glasgow does not affect the Sheffield district, and is 
merely an incident in the struggle between ‘‘ bulls” and ‘‘ bears.” 
A slight advance took place in forge iron owing to the stoppage of 
supplies through the Frodingham strike. Now that the furnaces 
have got to work again, the market is weaker. No. 4 forge iron is 
at present offered in Sheffield slightly under 40s. per ton. 

ork continues very dull in the heavy departments. I have to- 
day—Wednesday—been over the larger part of our great East End 
districts, and everywhere in the establishments where military, 
marine, and other ponderous material is produced, the management 
are steadily reducing the number of their workpeople, and putting 
others on short time. Considerable distress prevails in Brightside, 
Attercliffe, Carbrook, and Darnall. The labourer, who gets his 
22s. a week and no more at the best of times, is the first to feel 
the pinch, and is at once destitute; the skilled workman, who 
makes a good wage and then adds extras in overtime, fares better, 
as he can put part away, something for workless days; but even 
this class are now badly off. Lord Brassey, at the Cutlers’ Feast, 
announced a Naval programme under the new Admiralty; but 
there is no indication of any work in that way as yet, and in well- 
informed quarters none is anticipated for a considerable time. 
Several orders for all-steel plates have recently been received here, 
but the contracts under the Naval Defence Act of the late Govern- 
ment are now practically completed. 

Messrs, Wm. Jessop and Sons, Brightside Steel Works, have 
some important work in hand at present for Russia and other 
nations, It is mainly in exceptionally large castings for ship- 





builders. In their ialities the firm have a distinct reputation. 
On Wednesday—to-day—they despatched to Spain two stem and 
stern vosts of enormous proportions; they are consi; to Cadiz. 

Rather more cheering accounts reach me of the tool trades, and 
—— electro-plating and cutlery houses are receiving very fair 
ines, 

The London ivory sales have been held this week. There has 
been a weakening of values in many qualities, West Coast Africa 
barely reaching previous quotations. Soft grain ivory, however, 
is reported to have been maintained at former quotations, and 
in some instances enhanced. Sheffield was strongly represented at 
the sales, : 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADERS look in vain for any sign of improvement, and the 
depression, which had its inception in November, 1890, with the 
failure of Messrs. Baring Brothers and the revolutions in South 
America, which was one of our leading markets for railway mate- 
rial, promises to be further prolonged. Probably never, not even 
in 1879, has business been so unsatisfactory as it is now, orders 
being very scarce, and what are obtainable can only be secured 
at prices which will not cover cost of production. Works, 
generally, are very irregularly employed, and the output of 
finished iron and steel in this district cannot be more 
than half what can be turned out when the mills are 
in full operation. We have got to the second month 
of the year, when the dulness incident to the holiday time usually 

away, and merchants begin to think about buying for 
spring delivery, but unfortunately this year the tendency is to 
worse rather than to better things. The unsatisfactory character 
of business is exemplified by the fact that it has been again found 
necessary to close the Eston Steel Works, at which when in full 
operation 2500 men are employed. Messrs. Bolckow, Vaughan, 
and Company, in the middle of January, for lack of orders had to 
give notice to their men that the works would be closed for an 
indefinite period. Securing an order, however, which would 
occupy a fortnight in letion, they reopened the next week. 
This order is now executed, and no more having been received, the 
works are closed, and it is impossible to say when they will be re- 
en The steel plate mills of the company at Eston have been 
idle for months. Messrs. Dorman, Long, and Company, Britannia 
and West ‘darsh Iron and Steel Works, Middlesbrough, have only 
recoramenced work this week, after being stopped since before 
Christmas, partly because they had to make various alterations 
and. lay down new machinery to enable them to turn out more and 
red.uce their staff. A number of the old hands have been thrown 
out of work in consequence. Five finishing furnaces are superseded 
by three reheating furnaces. It is intended at Eston also to lay 
down machinery which will effect a considerable saving in labour. 
The Anderston Foundry, one of the largest in the country, 
employing when in full work 2000 men, has for a considerable time 
beem employing only sixty. This firm devotes itself mainly to 
supplying metal sleepers and other railway material, and one of 
the chief customers was the Argentine Republic. The revolution and 
financial crisis there two years ago most seriously affected the Ander- 
ston Company, who had large orders booked for that quarter, and 
had to cancel them. They have worked very irregularly ever since. 
Within the last few days they have secured an order for 4000 tons 
of steel sleepers for India; such a contract as this when the works 
were in full swing would have been executed in a fortnight, but 
now it will _ out to a longer period, as only a portion of the 
works will employed. “The extraordinary slackness in the 
finished iron trade of this district is well exemplified by the return 
of Mr. Waterhouse to the Board of Conciliation and Arbitration 
for the Manufactured Iron and Steel Trades of the North of 
England. This relates to the two months ending December 31st, 
and never, as regards quantity, has a worse return been issu 
since statistics were first obtained in 1872. It illustrates most 
unmistakeably the decad of the finished iron trade as well 
as the general depression. In September and October the deliveries 
of iron were very poor, but bad as they were, the figures for the 
December period were much worse—33 per cent. in fact—they 
were not half of the quantity reported in the corresponding two 
months of 1890, and little more than a third of the quantity in the 
ear 1889, Thus only 22,697 tons were delivered in November— 
sen ot 1892, against 39,543 tons in 1891, 48,961 tons in 1890, 
58,936 tons in 1889. It is thus apparent that the reports pub- 
lished relative to the state of trade during the latter of the 
year were by no means exaggerated, and the deliveries are 
certainly no better now. We are now enabled to state the output 
of finished iron by the firms supplying returns to the of 
Arbitration during 1892, It was 171,845 tons; while the 1891 
production was 251,469 tons; the 1890, 283,711 tons; and 
the 1889, 335,753 tons. Of course this does not represent 
the whole of the manufactured iron made in the North 
of England, as there are some firms unconnected with the 
Board, but it includes at least 90 per cent. of the iron 
trade. The decrease in the production in the last two 
months was chiefly in plates, these alone showing a fall 
of 50 per cent. as compared with September—October, which we 
may attribute to the competition of steel plates, which are rapidly 
ousting the iron plate out of the market. During November and 
December steel plates were being supplied at the same as 
iron plates, or very little more, and the consequence was that the 
steel plate was taken in preference to the iron plate. The average 
price in November—December fell 2s. 7d., but wages, which are 
regulated by sliding scale, will be unchanged for February—March. 
Rails declined 4s. 6d. ; plates, 3s. 3d. ; bars, 4s. 1d., and angles, 
6s. 3d., during che two months. The decline in the total average 
over the whole year 1892 was 6s. 10d., and wages were reduced 
24 per cent., bringing them to 15 per cent. below the maximum 
reached in 1890. The following is the summary of the deliveries 








and average realised prices os the two months ending 
December, 1892, as certified by Mr. Waterhouse :— 

Percentage erage 

Description. Weight invoiced, of net selling price 
total. per ton. 
Tons cwt. qr. Ib. £26. d. 
Rails .. .. 784 10 8 10 8°27 416 3°59 
Plates... .. 9,618 17 1 2 42°73 5 0°5: 
Bars .. .. 8,110 17 3 2% 86°05 5 10 11°67 
Angles . 4,088 2 8 24 17°95 5 1 987 
22,497 9 0 5 - 100°00 5 4 224 


The pig iron trade is very slack with further reductions in prices, 
sellers taking less in spite of the fact that most of them are said to 
be losing money—even as much as 2s, 6d. per ton. They have been 
looking for an increased d d from Scotland, seeing that Scotch 
warrants have been so much above Middlesbrough warrants in value ; 
but the increase has not come. Towards the end of last year Scotch 
warrants were but 3s. dearer than Middlesbrough ; and the latter 
were thus dearer to the Scotch consumer, so that no one then 
expected Scotch founders to buy much Cleveland iron ; but this 
week the difference between the two has been 10s., and though on 
the face of it there would appear to be a saving of 5s. 6d. per ton 
to the Scotch consumer by taking Cleveland iron, yet no extra 
quantity is required, and why this should be is difficult to under- 
stand. It is certainly curious that most of the dear Scotch iron is 
exported as well as consumed in Scotland, whereas of cheap Cleve- 
land the stock is increasing rapidly. That the high price of Scotch 
iron is due to speculation is well recognised. No, 3 Cleveland pig 
iron is now quoted 35s. 3d. per ton for prompt f.o.b. delivery ; and 
less will not be taken by the makers, though a little has been sold 
by a speculator at 35s, 14d., in consequence of inability to accept 
delivery of the iron due to him in January. If makers would 
have accepted 35s. per ton this week, they could have sold a 
fair quantity of No. 3 iron, because there have been a fair 





{ number of inquiries from people wanting to buy at that figure. 
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Middlesbrough warrants have slightly improved, 35s. . cash 
bei awe price at the close on te me lower 
qualities of pig iron have maintained their prices better than No. 3. 
Thus No. 4 foundry is 34s. 6d.; grey forge, 34s.; and white, 33s. 
Mixed Nos. of hematite are 43s. per ton f.o.b. The stock of 
Cleveland pig iron held in Connal’s stores at Middlesbrough at 
the close of anuary was 33,496 tons, or 6459 tons increase for the 
month. The i in D ber was 11,498 tons. 

The exports of pig iron from the Tees during January were poor, 
but not quite so as were looked for. To Germany direct only 
20 tons were shipped, whereas frequently 15, tons are 
despatched, and by way of Holland the quantity was 1116 tons, 
whereas the panes average last year was 6000 tons, and in 1889 
nearly 11,000 tons. Rather more than the average was sent to 
Belgium, but to Scotland the shipments were disappointing con- 
sidering the relotive prices. The following is a summary for the 
for the month, compared with the other months named :— 





Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

January, 18938 .. .. .. 28,892 .. .. 17,778 .. .. 46,670 
December, 1892.. .. .. 25,652 .. .. 28,568 .. .. 49,220 
January, 1892 .. .. .. 81,108 .. .. 19,010 .. .. 50,118 
January, 1891 .. .. .. 31,600 .. .. 12,3889 .. .. 48,998 


No change in finished iron or steel prices can be reported this 
week. The Consett Iron Company will pay an interim dividend 
on its ordinary shares of 6s. per share, which is at the rate of 8 
per cent. per annum, and 3s. per share on the 8 per cent. prefer- 
ences. Consett Spanish Ore Company will pay 4s. per share, 
this being at the rate of 40 per cent. per annum. e West 
Hartlepool Steel and Iron Company, with a view of utilising the 
fuel left in the ashes withdrawn from the furnaces, will lay down 
an ash washing plant of the Edward's type, capable of dealing with 
150 tons per day. 

Mr. John a Gunter, who has for many years held a 
responsible position at the iron and steel mills of Messrs. Dorman, 
Long and Company, Britannia and West Marsh Works, Middles- 
brough, has been appointed works’ manager there. Mr. John 
Gunter, his father, who formerly pied that position, has 
become manager for Messrs. Fry, lanson and Company, Rise Carr 
Rolling Mills, Darlington. 

The Cleveland Mineowners’ Association and the representatives 
of the ironstone miners will meet in a few days to discuss the 
question of reducing wages, it having become imperatively 
necessary to bri oon the cost of production. echanics’ 
wages in Cleveland and Durham will, it is expected, be reduced 
5 per cent., and the men have received notices to terminate their 
present engagements. The Northumberland Coalowners’ Associa- 
tion met the representatives of the men at Newcastle on Saturday 
in order to discuss the demand for a 74 per cent. reduction of 
wages which the owners had made. The latter agreed to reduce 
their demand to 5 per cent., and the delegates have submitted the 
question to the general body of the miners, who it is expected will 
consent to the reduction. 

The twenty-fourth annual meeting of the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel Trades of the 
North of England was held at Middlesbrough on Monday. Few 
organisations have had such a career of usefulness, and those who 
can remember the turmoil that existed before the establishment of 
the Board, and the quiet that has existed since, can appreciate to 
the full the good work that it has done in promoting good feeling 
between masters and men. There are several firms that hold aloof 
from the Board, and a committee of masters and men were 
appointed at the annual meeting, to endeavour to induce them to 
throw in their lot with the Board. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been less doing in Glasgow pig iron market. On 
Monday Scotch warrants sold at 45s. 4d. to 45s. 14d. cash, and on 
Tuesday at 45s. and 44s. 10d. Cleveland warrants were quiet at 
85s. to 35s. 3d., and hematite at 45s. 9d. cash. 

The prices of makers’ iron are as follow:—G.M.B., f.0o.b., 
at Glasgow, No. 1, 46s.; No. 3, 45s; Govan and Monkland, Nos. 1, 
44s. 9d.; Nos. 3, 44s. 6d.; Carnbroe, No. 1, 45s.; No. 3, 44s. 6d.; 
Clyde, No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie, No. 1, 50s. 6d.; 
No. 3, 47s.; Calder, No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, 
No. 1, 52s.; No. 3, 47s.; loan, No. 1, 54s. 6d.; No. 3, 46s. 6d; 
Coltness, No. 1, 55s.; No. 3, 49s.; Gl k, at Ardrossan, 
No. 1, 50s.; No. 3, 46s.; Dalmellington, No. 1, . 6d.; No. 3, 
46s. 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at 
Leith, No. 1, 53s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports have amounted in 
the past week to 6248 tons, compared with in the a 
week of last year. Australia took 412 tons, Italy 334, Belgium 
215, Holland 196, India 150, Spain 100, United States 61, Germany 
55, France 46, South America 40, other countries 15, the coastwise 
meee having been 4625, against 2432 in the corresponding 
week, 

There is no change in the number of furnaces in blast, which is 
sixty-nine, compared with seventy-six at this time last year. Some 
changes have, however, been made in the arrangements of the 
furnaces since last report. The number producing ordinary and 
special brands has been increased from forty to forty-two, and that 
making hematite reduced from twenty-seven to twenty-five. The 
production of g.m.b. iron has become comparatively small, and the 
output of basic does not exceed 600 to 700 tons per week. 

e steel trade does not show any marked improvement. There 
is, however, a good amount of work a in makers’ books, or to 
be given out, for shipbuilding purposes. Makers are in the position 
of being able to take their time with this class of work, use 
there has been great interruption to operations in the shipyards, 
owing to the unsettled state of the wages question. ~The inquiry 
for steel for general purposes appears to be on a mod scale. 


+ 


to the order of Messrs. Donaldson Brothers, Glasgow, for the 
Canadian cattle trade. About 12,000 tons of new orders were 

laced in January, as far as has been ascertained, and this is about 
$000 tons larger than the amount reported to have been booked in 
the corresponding week last month. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE forecast of the railway dividends given in this column last 
week has been tolerably well fulfilled. e Taff Vale will declare 
3}, equal to £8 18s. on the old stock, adding £6000 to the 
reserve, and carrying forward £5426. The announcement has 
had an excellent effect, and coupled with the fact that under the 
vigorous management of the present day £6000 per annum has been 
saved in expenses, the shares are being sought after, and are going 
steadily up from 81 to 81} and 814. y dividend will es, yao 
cent., and the Rhymney Railway 7. 

The iron and coal trades are still in an unsettled state. With 

respect to the former the stereotyped phrase will still well apply. 
But for the requirements of tin-plate works the leading steelworks 
would be in a poor plight. Both at the Cyfarthfa and Dowlais 
works a large quantity of steel bar has been turned out lately and 
despatched to the pene tin- plate works at Morriston, 
Pontardulais, Briton Ferry, and elsewhere, some of the Cyfarthfa 
og finding its way to the Midlands and the North of Eng- 
and. The rivalry between north and south is keen. This week I 
notice the receipt at Port Talbot of 300 tons steel bar and a 
quantity of rails from Harrington. One or two foreign orders for 
rails are being worked off in South Wales and Monmouthshire, 
and a few of the home railways have put in requirements for 
relays, Yet it must be admitted that rail orders are scanty, and 
even the low prices quoted do not appear to tempt. 

The Cyfarthfa Works maintain a busy aspect, and the excellent 
management which is constantly exercised in reducing cost and 
utilising waste force is also alive to the finding markets for bar 
ends and the “ waste” of steam and guide mills, which at other 
works I see go into stock. 

The Cardiff Pontoon and Engineering Company has been floated, 
£45,000 in £10 shares. 

The coal crisis is one that is now absorbing all attention, as it is 
the F poe upon which the industrial condition turns either back- 
wards or forwards. The situation is considered gloomy, as there is 
a fractious element of Federationists amongst the colliers, who, 
though in the minority, are obstructive. Several meetings of 
importance have been held of late. One on Saturday at Merthyr 
by the colliers, when the meeting was attended by the two 
members for the borough, Mr. D, A. Thomas, and Mr. Pritchard 
Morgan. The chief subjects discussed were the “eight hours a 
day movement” and “‘ the double shift.” Both members op; 
the eight hours a day if it meant from bank to bank, and it was 
explained that this would mean a reduced output and lessened 
wages. Mr. D. A. Thomas objected to the double shift, which had 
been tried at his colliery. He doubted whether the third shift 
would afford the necessary time for repairs. At the conclusion of 
the meeting it was acs to send a deputation to Parliament for 
the exclusion of the “ eight hours bank to bank clause” from the 
new Mines Bill. 

On Saturday there was a gathering of Federationists at 


Cilfynydd, when aggressive speeches were made against the sliding | °8* 


scale by Mr. Brace and others. Two points of significance were 
dwelt ae which show the aim of the Federationists. In the 
course of his speech Mr. Brace said, that had the Welsh colliers 
joined the organisation in November last, and the coalowners had 
tried to reduce them less than the 224 per cent. remaining on the 
scale, ‘‘the Federation would have laid all the collieries idle in 
order to protect the miners of South Wales!” This reveals what I 
have all along contended was the object, a huge aggressive 
attitude inst employers. In conclusion, the speaker did not 
despair of having miners generally federated ‘‘in one grand inter- 
national organisation.” e third and most important meeting of 
all was that of colliery delegates on Monday at Cardiff, when 134 
were present, representing 69,195 workmen. 

A special feature of the meeting was the moderation of the chair- 
man’s speech—Mabon—and that of Mr. D. Morgan, vice-chairman, 
both counselling to take a pacific course and and arrange with 
the employers. A strike at such a time—one of falling markets— 
would, they agreed, be a huge calamity. Against this view, and for 
rigidly insisting upon no compromise, one or two stood out firmly ; 
one, Mr. Isaac Evans, declaring he would see himself and the others 
starved first. The decision of the meeting was to arrange a meet- 
ing with the employers’ representative on Tuesday, to re-open 
negotiations, and further, that the minority on the Sliding Scale 
Committee submit to the majority. 

On Tuesday the important conference was held in Cardiff, when 
the first offer was made by Sir W. T. Lewis, on behalf of the coal- 
owners, of 8 per cent. per shilling, as a basis of the amended 
scale, subject to the provision that the agreement should extend 
over a period of three years instead of one. This offer was refused 
by the workmen’s representatives, and a compromise tendered 
instead of 9 per cent. per shilling. The next step was that the 
coalowners waived their suggestion of a three years’ agreement, 
and advanced their terms to 8}, and at this point negotiations 
have been broken off. The last intimation given by the employers 
is that no ment has been come to. Notices of cessation will 
be forthwith issued, ending on February 28th. This will affect 
100,000 men and 200 collieries. Such is a brief digest of affairs, 
It is hoped that a pacific settlement will yet be effected. 

The coal trade has shown a little more activity this week. Mid- 
week prices at Cardiff were as follows:—Best steam, 9s. 6d. to 
9s. 9d.; seconds, from 9s.; small, 3s. 3d. to 3s. 6d. House coal, best, 
lls. 9d. to 12s. 3d.; No. 3 Rhondda, 11s.; brush, 8s. 9d.; small, 
6s. 6d. to 6s. 9d. Swansea prices were: steam, from 9s.; bitu- 





There are a number of contracts coming forward, which are 
expected to yield a fair amount of work. e best Siemens ship 
plates are quoted £5 15s., and boiler plates £6, less 5 per cent. 
discount. 

In the finished iron trade business is, if anything, a little better, 
but makers could very well turn out a good deal more material. 
There is no change in the prices. The lowest grade of common 
bars is quoted £5 10s., second grade £5 lds., highest grade 
£5 lis. 6a., best bars ranging up to £6 7s. 6d., sheets £7 7s. 6d. 
for singles, all less the usual 5 per cent. discount. The demand 
for sheets is fair, but a good deal of dissatisfaction exists, owing 
to the alleged underselling of one or two outside firms, and the 
matter is being dealt with at meetings of the trade. 

The cast iron pipe industry is fairly a ey ory and there is also 
a good business in the larger sorts of tubes, but makers of marine 
boiler tubes and tubes for other ~~ <i purposes report that 
business with them continues very dull. 

The iron and steel manufactured goods shi from Glasgow in 
the past week embraced locomotives worth £575 ; sewing machines, 
£1905 ; ne, £12,288 ; steel goods, £3383 ; and miscellaneous 
iron goods, £14,378. 

A feeling of quietness pervades the coal trade. There is a fair 
business in splint coal, which is in good demand for the gas works 
and in improved inquiry for steel works, but ell coal has lately been 
rather neglected, and main coal passes off slowly. There is no 
improvement in the demand for steam coal. All qualities except 
splint are cheaper. The prices f.o.b. at Glasgow are :—Main i 
6s. se ; ell, 7s. 6d. ; splint, 7s. 6d. to 7s. 9d. ; steam, 8s, 9d. to 9s. 
per ton. 

In the course of the month 13 vessels, with a total tonnage 
of 11,250, were launched from the Clyde shipyards, compared with 
9 vessels of 11,350 in January, 1892, and 9 of 16,767 in January, 
1891. The largest vessel launched during the month was the s.s. 
Tritorio, 4200 tons, built by Messrs. D, and W, Henderson and Co., 





, from lls. 6d.; and anthracite, from 8s. 6d. to 14s., 
according to quality. 

On’ , Swansea, the following quotations were maintained : 
— ig, £2 5s. to £2 4s. 10d.; Middlesbrough, £1 15s, to 
£1 lis. 3d.; hematite, £2 5s, 9d.; heavy steel rails, from £4 ; light, 
from £5; Welsh bars, £5 5s. to £5 10s.; sheet iron and steel 
unchanged ; Beesemer bars, £4 10s, ; Siemens, £4 15s, Cumberland 
makers are in the Welsh market, and have succeeded in covering 
some quotations. The intrusion by competing ironmasters is to be 
expected, especially as Welsh steel is becoming notable at Walsall, 
Dudley, and Wolverhampton. 

The tin-plate trade continues brisk as regards exports, 109,853 
boxes having been shipped last week. The receipt from works 
totalled only 74,544 tly reducing stocks to 168,470 boxes. 
Prospects are fair, though rumours of Welsh tin-plate makers 
having branch establishments in America are being discussed. 
oo left Wales for America last week, but not in great 
numbers. Prices show no improvement; Bessemer remaining at 
12s, 3d. to 12s, 6d.; Siemens cokes, 12s. 6d. to 12s, 9d.; ternes, 
a 24s., tne = - oe - sestemcaial 

wansea im pig iron largely last week ; ex of c 
small; patent fuel to Dans only 4150 tons, Cardiff rts coal 
total last week was 260,918 tons ; Bute Docks exporting 149,849 tons, 
Cardiff quotations coke are very little altered, furnace 15s. to 16s., 
foundry 17s. to 18s., inquiry moderate. Patent fuel is flat, at 
9s. 6d. to 9s. 9d. Pitwood 6d. per ton less than last week, on 


account of large consignments coming in. Iron ore is improving. 


This may be expected after the winter recess, stocks having been 
worked into considerably. The revised railway rates continue to 
cause a deal of ferment. 

The New Commercial Graving Dock at Barry, constructed by Mr. 
Zoe Jackson of London, is ex to be 


y 
The proposed Harbour Trust for Cardiff has been advanced a 
stage, and is reported upon favourably, 


opened formally on 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron trade over here has remained much the 
same as last week. There are, as yet, no symptoms of improve. 
ment perceptible in any quarter. In Silesia the general iron 
business is quiet, very little inquiry coming forward for raw ay 
well as for finished iron, Prices remain as last quoted, 

The steady and, on the whole, pretty satisfactory condition of 
the Austro-Hungarian iron market, reported for many months 

t, has been well maintained all through last week. A fair 
emand is being experienced for pig iron, and also for the different 
sorts of manufactured iron, with prices tending to firmness, The 
Belgian iron trade continues in a hopeless condition. There is only 
a very slow, ean | business doing in the various branches 
of the iron industry. Malleable iron appears to be in particularly 
weak request of late, and prices are, naturally, anything but firm. 
The position of the French iron trade remains the same as last 
week, a slow business being done in all departments. Prices show 
an “enon to firmness, especially in the finished iron depart- 
ment. 

A weak tone generally prevails on the Rhenish- Westphalian iron 
market. In the iron ore trade, Siegerland as well as Nassau sorts 
are slow of sale, and the demand does not promise an early improv. 
ment. Prices are the same as last reported, being for spathose 
iron ore, M. 7 to 7°50 p.t.; roasted ditto, M. 10 to 10°80 p.t.; 
Nassau red iron ore, 50 p.c. contents, M. 9 to 9°20 p.t. at mines, 
Luxemburg-Lorraine minette is quoted M. 2°50 to 2°70 and 3°20 p.t. 
according to quality. ere is very little life stirring in the pig 
iron department just at present, but in many quarters prices are 
considered as having reached their lowest level. Regarding the 
different sorts of pig iron, a fair business is reported to be doing in 
eo, especially in the Siegerland. The old price of 

- 51 p.t. for the 10 to 12 a grade has been firmly maintained 
up to now. Good forge, No. 1, is noted M. 48 to bee No, 3, 

. 45 p.t.; Siegerland, good forge quality, M. 42 to 43, 
Hematite is sold at M. 62p.t. Foundry, No. 1 has maintained 
the old price of M. 62; No. 3, M. Bb p.t. Basic stands at 
M. 45 to 46 p.t.; Bessemer, M. 51 to 52 p.t.; Luxemburg forge, 
M. 45 p.t. at works. No symptoms of improvement have as yet 
appeared in the malleable iron market. Bars have been in very 
— request all through the week—at some works even less has 

mn doing than last week ; prices are exceedingly depressed. It 
is noteworthy that the State Railway Administration have formed 
an pane with the rolling mills, binding the latter to sell bars 
at M. 111 p.t. up to April Ist, 1894. 

In the girder trade no alteration can be noticed. C 8 
are still hoping for a further reduction in prices, and hold back 
with their orders as much as ever. The plate mills have been a 
trifle better employed lately. Sheets are rather briskly inquired 
for at the Rhenis -Westphalian mills, and in some instances a 
—_ advance on quotations has been ventured. In drawn wire 
and wire nails the former dulness continues, Rivets, too, are very 
much neglected. The situation of foundries and machine shops 
is the same as last week: they have very little work in hand, and 
sell at unremunerative prices. The same may be told of the 
wagon factories. Ata late tendering for sleepers for the Hanover 
Railway Administration, M. 108 p.t. was the lowest offer. At 
another tendering for Cologne, M. 103 p.t. was the lowest bidding, 
others going up to M. 106 p.t. at walk . The following may be 
rded as present list quotations, per ton, at works :—Good 
merchant bars, M. 122°50; angles, M. 127°50; girders, M. 87°50 
to 95; hoops, M. 130 to 135; billets in basic and mer, M. 85; 
heavy boiier-plates, M. 150; tank ditto, M. 140; steel plates, 
M. 140; tank ditto, M. 130; sheets, M. 140; Siegen thin sheets, 
M. 125 to 127. _ Iron wire rods, common quality, M. 120 to 125, in 
some cases M. 130; drawn wire in iron or steel, M. 103 to 115; 
wire nails, M. 127 to 130; rivets, M. 150 to 155; steel rails, M. 117; 
fish-plates, M. 87 to 110; steel sleepers, M. 103 to 115; complete 
sets of wheels and axles, M. 270 to 280 ; axles, M. 220; steel tires, 
M. 210 to 230; light section rails, M. 95 to 100. 

The total production of pig iron in Germany, including Luxem- 
burg, is stated to have been for December, 1892, 391,353 t., of 
which 148,743 t. were forge pig and spiegeleisen, 23,220 t. 
Bessemer, 161,298 t. basic, and 58,092 t. foundry pig. Production 
in December, 1891 ted to 387,918 t.; in November, 1892, it 
was 396,936 t. From January Ist to December 3lst, 1892, 
4,793,003 t. were produced, against 4,452,019 t. for the correspond- 
ing period of previous =. 

tatistics just published show German import of coal to the Low 
Countries to have been in 1892 4,117,962 t., against 4,014,102 t. in 
1891, showing a plus of 103,860 t. this year against 1891. 

During the year 1892 the total production of coal in the Rhenish- 
Westphalian mining district amounted to 36,847,146 t. In 1891 
the production of coal was 37,402,494 t., showing a decrease for 
1892 of no less than 555,348 t. During the four quarters of 1892 
output was as follows :—First quarter, 8,902,818 t.; second quarter, 
8,418,038 t.; third quarter, 9,536,754 t.; fourth quarter, 9,989,536 t. ; 
total, 36,847,146 t. The last quarter of 1892 shows the highest 
production, while in 1891 the third quarter showed highest output 
—9,808, 269 t. 

The number of men employed at the mines was during the first 
quarter of 1892, 144,014 men ; second quarter, 139,754 men ; third 
quarter, 140,694 men ; and fourth quarter, 144,328 men; or on an 
average 142,195 men, against 138,739 men in 1891. 














AMERICAN NOTES. 
(From our own Correspondent.) 
: New York, January 18th, 1893. 

THERE is an abundance of money in circulation, and a large 
volume flowing from Western to Eastern centres. Every dollar of 
our currency is convertible into gold, and confidence exists every- 
where in our financial system as it stands to-day. The industrial 
situation is sound, but only a moderate volume of business is being 
done. The iron and steel trades are moderately active. Very 
little new business is coming in. New enterprises are in sufficient 
abundance to employ full capacity as soon as the requirements 
are placed. The drop in steel rail prices to 29 dols, has not 
brought in large orders. Bridge work is very active; all the car 
builders are rushed with orders, Factory and shop work is 
abundant in all sections of the country. Less than the usual per- 
centage of labour is idle. It is generally conceded by business 
men that Congress will not su in modifying silver legislation 
this session. All indications point to a prosperous year, but 
=" will continue low. Great preparations are being made for 

uilding operations, especially in the larger cities. Extensive 
terminal improvements are being made in railroads, and, without 
doubt, a great deal of new mileage will be built, though construc- 
tion will not be n until April or May. 

Reports from 125 railroads show that for the first eleven months 
of 1 earnings increased 31,000,000 dols., and net — 
8,121,517 dols. The production of pig iron for 1892 was 9,157, 
tons, as against 8,279,000 tons in 1891, and 9,202,703 tons in 1890. 
Unsold stocks at the close of the year were 506,116 tons, The iron 
trade is in excellent condition, notwithstanding the depression of 
prices. Indications point to a very heavy demand for all kinds of 
material within the next two months, A t deal of elevated 
railroad work is to be done, as well as ship, car, and locomotive 
building. Crude iron has drop to 12.95 dols. for forge of 
Southern make, Inquiries are inning to be received in the 
offices of this city for large quantities for the coming two or three 
months’ consumption. mmercial conditions are satisfactory, 
and there is an enormous trade. The distribution of merchandise 
is ee considering the inclement weather. The volume 0 
money is 4 to all requirements, and the rate of interest is low. 
Heavy gold shipments to Europe do not seem to alarm the banks, 
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LAUNCHES AND TRIAL TRIPS. 





n Thursday last the powerful new hopper 
Pe Southsmpton, constructed by W. Simons 
and Co., Renfrew, to the order of the London 
and South-Western Railway Company, for the 
improvement of the above port, underwent its 
steaming and dredging trials on the Clyde with 
most satisfactory results. The buckets have 
capacity to raise over 500 tons of material per 
hour, and to dredge to a depth of 40ft. below the 
water-level. The vessel, after loading the hopper 
in 65 minutes, proceeded to the Gareloch, where 
a trial of spe’ took place, runs being made 
with and against the tide, with a result that 
fully one knot over that contracted for was 
obtained. 

Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched on the 28rd ult., 
the powerful twin-screw bs a dredger St. David, 
built to the order of H.M. Government, for 
carrying out extensive deepening operations in 
the channel at Portsmouth. She is built with 
the builders’ improved type of stern well, and 
her dimensions are 200ft. by 36ft. by 15ft. 6in. 
She has a hopper capacity of 600 tons, and is 
capable of raising 600 tons per hour from a depth 
of 45ft. The main engines are compound- ‘ace 
condensing, to indicate 800-horse power. The 
gearing and buckets are of the builders’ special 
design, and are of superior quality of steel. 
Three-barrelled triple-powered winches are fitted 
fore and aft for mooring and manipulating the 
dredger when working, independent engines and 
vearing being used for lifting the ladder, regu- 
ating the shoots, &c. The dredger and her 
machinery has been constructed throughout to 
Admiralty requirements for war ships. 


The first example of Messrs, W. Doxford and 
Sons’ new type of cargo steamer left the Wear 
for trial on Saturday last in ballast and part 
bunkers. After adjusting compasses the engines 
were run full speed, when everything proved 
satisfactory and the behaviour of the vessel 
was much admired by all; it being most 
noticeable that the movement of the vessel was 
very easy in a beam sea, and Messrs. Doxford 
were co tulated on the success of their scheme, 
as the distribution of the weights has led to a 
most marked improvement over the ordinary 
methods of ballasting and bunkering. The 
Registration Societies were supasiented” by Mr. 
Courtier Dutton of Glasgow, and Mr. Taylor, of 
Newcastle, There were also many other gentle- 
men present interested in the various matters 
connected with the vessel. Among the improve- 
ments in this vessel should be mentioned the ash 
discharging arrangement, which is on Sees prin- 
ciple; the ashes being discharged direct from the 
stokehold by the ballast pump, and thus dispenses 
with all the usual troublesome hoisting up to the 
deck, and also obviates the usual nuisance of 
having the ashes carried across the deck. This, 
of course, is greatly appreciated by the firemen, 
who are thus saved all need of going on deck in 
dirty weather, and this was appreciated by all. 
The vessel has been built to the order of Messrs. 
Petersen, Tate, and Co., of Newcastle. 

Messrs, T, Royden and Sons, of Liverpool, 
launched during January, and are completing, 
the steel four-masted barque Prince Robert, for 
Messrs, Moran, Galloway, and Co., of Liverpool. 
She is built to take the highest class at Lloyd's 
and Bureau Veritas, and will carry 4250 tons 
deadweight on Lloyd’s freeboard. Her is- 
tered dimensions are :—Length, 308ft.; breadth, 
45°2ft.; depth of hold, 24°5ft.; depth mould 
26°7ft.; and her tonnages are 2850 . 2650 
under deck, and 2700 net. She is built with ‘an 
open forecastle 31ft., an enclosed midship bridge- 
house 46ft., and a poop 38ft. long. The crew are 
berthed in the bridge-house, in which are also the 
sail room, engine-house, store-rooms, &c., and 
the captain and officers’ accommodation is in the 
poop. A special feature in the construction of 
this vessel is a deep water ballast tank amidships, 
holding 1100 tons of water, which occupies the 
full breadth of the vessel for a length of 54ft., 
and extends from the keel to the lower deck 
beams—a depth of 20ft. This is divided into 
two separate tanks, 26ft. and 28ft. long, by a 
water-tight transverse bulkhead which is specially 
strengthened by vertical web plates and by 
vertical and horizontal bulb plates, as also are the 
bulkheads at the fore and aft ends of the tank. 
When the ship is fully loaded, will 
stowed in these tanks, but the object in con 
structing them is to save the expense of loading 
and discharging the usual sand or rubbish ballast; 
when it is necessary to sail from one port to 
another to get a cargo. Delay in loading will 
also be avoided, for when once in the berth or 
under the coal tips, the water ballast can be 
pum out while the cargo is being loaded into 
the fore and aft holds, instead of hauling out 
of the berth to discharge her ballast and then 
waiting her turn to get back again. 

The s,s. Trocas, which is being constructed for 
Messrs, M. Samuel and Co. of London, was 
launched from the yard of Mr. James Laing, at 
ae _ the ng be She is one of those 

esign' y Messrs, Flannery, Baggallay, and 
Johnson, of London and laoenad for alae 
of petroleum in bulk to the East, being also 
adapted for general ca on the homeward 
I e. Her oil tanks, thirteen in number, are 
capable of containing about 5000 tons of oil, and 
she is designed with a view to carrying as nearly 
as possible an equal weight of ordinary general 
cargo on the return voyage. The great difficulty 
in this valuable class of steamship has up to the 
present time been the impossibility of so con- 
verting the holds quickly and efficiently that 
ordinary cargo might be stowed and carried 
without damage, and owners have hitherto been 
content to make the return voyage in ballast. 
The arrangements, however, for ventilating holds 
directly cargo is discharged, together with 
suitable hatch accommodation and ceiling 
specially designed for these steamers, together 
with other detailed improvements, a) r to go 
a long way towards overcoming this di culty, as a 

has lately been delivered in good condition 


tanks * ag ha etroleum was noticeable in the 
45ft, Gin, Lenn wane ciimonsions are 347ft. long, 


28ft. 6in. moulded depth, and she 


bad driven hy engines built by Messrs, George 





THE PATENT JOURNAL. 
Condensed from “ 7 ae Oficial Journal of 
‘atents,” 


Application for Letters Patent. 
*.* Wher. patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 


17th January, 1893. 


1009. Tosacco Pipg, A. H. Heggs, Manchester. 
1010. Lamp Lock Fasrenrna, G. Paulson, Nottingham. 
1011. Carpine Enoine F ats, E. Tilston, Manchest 


1099. Movutpina Lump Sat, J, Thornber and G, 
Rogerson, Cheshire. 

1100. Apparatus for the Raisinc of Wixpows, J. 
Blackburn, Wakefield. 

1101. Cuimney Hoxper, J. J. 8. Clark, London. 

1102. Ristnc Door Hince, M. Robson, Durham. 

1103. Apparatus for Crampinc Winpow Frames, J. 
Garnett and T. Wilson, Bradford 

1104. SIGNALMAN’s ELectric Sarety Prorectinc Stop 
Catcu, A. Fenney and C. Eccles, Barrow-in-Furness. 

1105. Gas Pressure ReGuLator, J. Busse, jun., 
Glasgow. 

1106. BorrLe Stopper, W. Henderson, Carlisle. 

1107. BuLwark Doors for VesseLs, D. McCallum, 





? 

1012. CHurnine Apparatus, J. Cadogan, Dublin. 

1013. Gor Bais, J. Cook, Glasgow. 

1014. Automatic Brock Sieanat, 8. Wallis and T. 
Weller, Kent. 

1015. Bronzino Lirnocrarnep Surraces, F, Franke, 
Liverpool. 

1016. Fountary Markino Brusues, D. W. Whitaker, 
Manchester. 

1017. Propuctna Warer-cas, W. and R. Young, 
Glasgow, 

1018. Operatinc Hypravutic Presses, C. and A. 
Musker, Liverpool. 

1019. Locks and Latcues, J. Green and J. Corrforth, 
Birmingham. 

1020. Socks for Boots and Snoes, T. Barker, Man- 


chester. 

1021. Tea Dryinc Macuinery, A. H. B. Sharpe, 
Lincoln. 

1022. Air Tire VaLves, 8. Cook, Widnes. 

1023. PLANKING Hat Boptes, J. and 0, Oldham, Man- 


chester. 

1024. Music Portrotio Hanpies, &c., C. J. Klapka, 
London. 

1025. Eaa Opener, W. C, Agate, London. 

1026. Securina the Covers of Umpretias, F. 8, 
Uchermann and J. T, Odegard, Birmingham. 

1027. Heap-rests, for DENTAL CnHatrrs, 8. 
Watkins, London. 

1028. Exxipsitinc Wuite Cotouren Liacuts, J. Reilly, 
London, 

1029. TasLe Drawers, W. U. Morton, Glasgow. 

1030. Garment CurTinc and Maxine, J. Walsh, 
Balham. 

1031. Turnino Latues, W. Taylor, T. 8. Taylor, and 
H. W. Hobson, London. 

10382. SasH Hoipers, 8. F. Gedge.—(@. Leverett, J. 
Ramsay, and H. Escombe, South Africa.) 

1033, ArtiriciaL Leos, H. Péhnert, London. 

1034, Firrincs for Butcuers’ Suops, W. Patrick, 
London. 

1035. ExecrricaL Ixpicatinc Apparatus, M. L. 
Bossiére and P. P. Barbry, London. 

1036. Discnarcinc the Contents of 
Barogs, L. J. R. Hoist, London, 

1037. SEARCH-LIGHT PRovecrors, J. W. 
London. 

1038. PLovGHine by means of Locomosi.es, R. Dolberg, 
London, 

1039. Butrons, F. Stéffler, London. 

1040. Device for Use in Swimminc, H. A. May, 
London. 

1041. Game, A. Argles, London. 

1042. Skates, G. Stewart, London. 

1048, Fixina the Brackets of Curtain Rops, A. G. 
Tonks, London. 

1044. A1rticut VesseLs for Foov, G. H. Williamson, 
London. 

1045, Cour.ine Links, A. Lamplough, London. 

1046. Dentat Enoines, F. H. Hallam, London. 

1047. Manure DistrisutTinc Macuines, J. Wetter.— 
(M. Knoche, Germany.) 

1048. CicgaR Manuracture, 0. Wartman, London. 

1049. Book Wrapper, F. Lyst, London. 

1050. Dryino Apparatus, J. U. Askham, London. 

1051. Steam Generators or Borvers, A. 8. Bower, 


DREDGING 


Graydon, 


on. 
1052. Removine Impurities from Water, W. Shedlock, 
London. 


1053. Rarpway Ventcies, F. H. Adams and R. W. 
Hamill, London. 

1054. Steam Borvers, H. A. Laughlin, London. 

1055. Steam Enornes, E. H. Johnson, London. 

1056. Metatiic Packino, H. H. Lake.—({7. Tripp, 
United States.) 

1057. Erectric Raitways, H. H. Lake.—(T7. Harris, 
United States.) 

1058. ConrroLLinc Cuimyey Dravout, G. L. Thiell, 


ion. 
= Miers’ Sarety Lamps, P. M. Chester, Notting- 


am. 

1060. Gun Mountine, H. H. Lake.—(J/. B. G. A. Cant, 
France. 

1061. Fasteners for Harness, W. and 8. Beeching, 
London. 

1062. Borries, H. I. Leith, London. 

1063, Raitway Cuarr, W. W. Brown and D. Whiteford, 
London. 

1064. Motors, T. A. Start and J. C. Ortlepp, London. 

1065. Corn OPERATED PHotooRAPH MACHINEs, P, V. W. 
Welsh and W. F. Freeman, London. 

1066. Securinc the Correr of a Stor Bort, C. M. 
Stetson, London. 

1067. Sues of Cummneys, J. D. N. Sherson and H. 

mn. 


—_. Londo 

1068. Urtinistnc Cicar Banps, T. Veasey and R. W. 
Bill, Huntingdon. 

1069. Pianos and Harmoniums, J. M. Arencibia, 
London. 

1070. Gas Enatves, H. T. Dawson, London, 

1071. Bexts, A. Walter, London. 

1072. Trousers, T. Jones, London. 

1078. Gutiy Trap. A. Ford, London, 

1074. PortaBLe Lanterns, A. H. Thom: 


, London. 
1075. 


PREVENTING WATER in Pipes from FREEZING, 

H. F, Buchan and W. L. Peters, London. 

1076._ Devices to Facititate the REapine of Copy, 
J.J. Hill, London. 

1077. TeLepHone Switcn Apparatus, W. P. Thomp- 
son.—{C. C. EB. Lesenberg, Germany. 

1078. Printinc Macuings, A. J. Ed 'y, London. 

1079. Tape TureavEss, A, W. W. Miller.—(A. Glover, 
United States.) 

. ae for Srrincinc Lapets, A. J. Eddy, 


on. 

1081. PNeumatic Trres for VeLocrprpes, W. P. Thom- 
son.—{F. W. Morgan and R. Wright, United Slates.) 
1082. eee for MaRKING Butter, C. W. Herbert, 

mdon. 
1083. ScREw PROPELLERS, H. one. Liverpool. 
1084. Device for ApverTIsiING, J. L. Scott, London. 
1085. Pressure Reauiators for RaILwaAy BRAKES, 
M. L. E. Duval, London, 


18th January, 1898. 
1086, Cuarn Driven Veocirepes, R. Green, Birming- 


1087. SkaTE Ruiter, F. Smith, Blackburn. 

1088. Prismatic Compasses for SURVEYING PURPOSES, 
H. M. Martin, London. 

a SMOKE-consuMING Apparatus, M. R. Ruble, 


mdon. 
1090. Psyeumatic TirED Wueets, T. Foster, Man- 
chester. 
1091. Hor Water Tar and Sarety VALVE CoMBINED, 
. Pease 8, 
1092. Lips for Gas Retort Moutupteces, W. A. Laurie, 


ns. 

1098. Boritna Macnines, A. H. Morier and J. M. 
Collins, Glasgow. 

1094. ConstrucTION of VELociIPEDEs, B. 8. Roberts, 
Birmingham. 

1095. Trres for Bicycies, W. P. Meagher and J. 
Kennedy, Halifax. 

1096. DRINKING GLassEs to PRESENT ADVERTISEMENTS, 

Woodiwiss and W. H. 8; ue, London, 

1097. Lamp, A. E. G. Way, Bristol. 

1098. Rartway Junction Exectric SIGNALLING, 
W. E. Langdon, Derby. 





gow, 

1108, Borers, J. Baillie, Manchester. 

1109. Bearincs for Mutes, J. M. Hetherington, Man- 
chester. 

es ADJUSTABLE SPANNERS and WRENCHES, L. Seager, 

ent. 

1111. Apptyinc Brake to Back WHEELS, J. Oliver, 
Calow, near Chesterfield. 

1112. CHarcinc Primary Bartrertes, 8. Miller and C. 
J. Grist, London. 

bg > Manvuvactore of ReFivep Inp100, 8. J. Simpkin, 


1114. Sarery Sasu Fastener, A. 8. Kent, Wantage. 

1115. Pianos, W. J. Green, Sudbury. 

1116. Extraction of Goxp, &c., from Ores, C. A. Piel- 
sticker, London. 

1117. Recistertna the Drawinc-orr of Liquips, G. 
Foster and W. Ashworth, London. 

1118. SIGNALLING upon RaiLways, G. South, London. 

1119. Lanp Rouver and Seep Distrisutor, G. Cotton, 
Manchester. 

1120, Lips for Rartway MiLk Cans, G. Cotton, Man- 
chester. 

1121. Hat Cur.ine Irons, R. Robinson, Manchester. 

1122. Fiour Suoorts, D. R. Snowden, Manchester. 

1123. Lastina Macuines, 8. J. C. Rowsell and J. 
Sherriff, London. 

1124, Finrerinc Apparatus, W. P. Thompson.—(M. 
Sonnenschein, Austria.) 

1125. Bacs and Wraprers for Goops, J. H. Gibson, 
Manchester. 

1126. Rorary Kyirrinc Macuines, J. and W. Hearth, 
London, 

1127. Puttey Biocks, W. P. Thompson.—(Z. Y. Moore, 
United States.) 

1128. Woopen Beapinas, W. P. Thompson.—(F. A. 
Bransil and M. Theumann, Austria.) 

1129. Brakes for Bicycites and Tricycies, R. 8. 
Erskine, London. 

1180. Device for use in Harr Dressinc, A. Hugo, 


London. 

1131. Arrixinc Broom Hanpves, A. E. Armstrong, 
London. 

1132. Ticker Puncnes, A. Warner and F. B. Mills, 
London. 

1138. Leacincs and Gaiters, J. E. N. Barnes, 
London. 

1134, Pepaus for VeLocirepes, C. Sangster, London. 

1135. Rack for Hoipinc Brusnes, E. Townshend, 
London. 

1136. MATERIAL CurreR Guiper, I. M,. C. Roberts, 
London. 

1137. Hovper for Disriay of Goons, F. O, Prince.—(B. 
B. Green, United States.) 

1138. Uriiisation of Liquors, L. Tralls and E. Bur- 
meister, London. 

1139. Automatic Weicuinc Macuines, P. Reiner, 
London. 

a> Borries for AERATED Waters, B, G. Martin, 


ndon. 
1141. Pantocrarus, W. B. Pinhey, London, 
1142, Fastenrnc for Cover of Cistern, A, M. Tippner, 


mdon. 

1143, Cyciss, J. Hickisson, London. 

1144. Castines, W. A. Polster, London. 

1145. Stoprinc Runaway Horses, J. J. Monsallier, 


London, 

1146. Hop Piant Trarsinc Device, H. T. Bensted, 
London. 

1147. Insurine Sarety of Persons in THEATREs in Case 
of Fire, D. Young.—(F. Finelli and EB. V.der Schalk, 
rg 

1148. Vapour Lamps, W. E. Smith, London. 

1149. OpricaL ILLusion Apparatus, W. W. Baggally, 


London. 
1150. Wrxpow Fasteners, C. Atlee, London. 
1151. Camera, G. I. Spalding and R. L. Hawkins, 


London. 
1152. Motor, H. Martin and P. R. J. Willis, 

ndon. 
1153. Firre-crate, F. Carel and W. F. Davidson, 


London. 

1154. Curren for Woopwork, C, E. Zimmermann, 
London. 

1155. Meta Seaminc Toor, P. Willis.—(C. H. A. Dis- 
singer, United —, 

1156. Covcn, G. Silberblatt, London. 

1157. ADMINISTERING Puysic BALLs to Horses, J. Cutts, 
London. 
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1158. Treatina Ink for ADVERTISING, H. J. C. Sommer- 
ville, London. 
1159. Funnexs, R. Howard, Southampton. 
1160. Lire Jacket, L. 8. Bickley, London. 
= for Biorrinc Purposes, J. Plummer, 
idlo 
1162. 


» dD. 


WATER-CLOsET Traps and Pipes, M. Syer, 


ndon. 

1168. CrrcuLtar Kwyittinc Macuines, M. Pullen, 
Brighouse. 

1164. FasTeNER for WeaRING ApPpaREL, T. Heintz, 
Liverpool. 

1165. Grinpinc Apparatus, L. Rushworth and A. 
Fletcher, Droylsden. 

1166. ELectric Swircuinc Devices, H. R. Wood, 


London. 
1167. Pepats for VeLocirepEs, J. Chippindale, Harro- 


gate. 

1168. Propucinc Sopitum CarsonaTE, J. B. Petrie, 
Castleton. 

1169. — of Frrepiaces, H. Wright and W. Smith, 


ax. 
ag omg OpEeNeRS and CLEANERS, L. Hargreaves, 


‘ax. 
1171. Pickers for Looms, W. Perry and J. Tomlinson, 
Manchester. 
1172. Wasuine and ScourinG Macuines, J. D. Asquith, 
radford. 


1178. Propuctna SipHoNacE in Sipnons, T. 8. Truss, 
Forest Gate. 
~ = Sirtine and Currinc Macuryes, W. Parnall, 


stol. 
1175. Furr, H. R. Stockman, Dover. 
1176. RecoveRING Waste Fuets, A. Anderson, Sun- 


erland. 
1177. Tires for Tricycies, E. Smith and A. Smith, 
Halif: 


‘ax. 

1178. Furnaces, W. Ball, Halifax. 

117. Staves for Casxs, A. Dunbar, Liverpool. 

1180. Kerr.es for Heatinc Water, F. Anderton and 
A. Kerr, Halifax. 

1181. ComMpREsseD AIR or Gas Moror, J. R. Sewell, 
London. 

1182. BortLe OrENER and Stopper, A. A. Corder, Bir- 


a. 
= ‘OLISHING Cntr Hats, &ec., J. 8S. MacArthur, 
we 
= EDGE for Winpow Sasues, W. L. Coke, Bir- 
min, 


gham. 
1185. Sapp.e Trees, F. H. Bird, Birmingham. 
1186. Mounts for JEWELLERY, H. Pearce, Birming- 


1187. Hoiper for Paint, &c., Brusues, J. Lomax, 
Manchester. 

1188. Coat Boxes, R. Rogers, Birmingham, 

1189, Waistcoats, C. Cox, e 

1190. Smoke Consumer for Lamps, A, Z, Germains, 
London. 





1191. Borpers, &c., G. A. Gretton and E,. J. Pike, 
London. 

1192. PuorocrapHic Imaces, H. K. 
London. 

1193. Brake for Cycies, G. Turner and T. H. Frost, 
London. 

1194. Roorine Ties, J. Hamblet, jun., London. 

1195. MeTaLiic Strirs, W. H. and G. H. Dugard, 


Tompkins, 


mdon. 

1196. Separatine Dust from Arr in M1115, P. Gillen, 
mdon. 

1197. Suspenpinc Fitter Baos, R. W. Andrews, 


mdon. , 

1198. CarBon Arc Exectric Lamps, J. Brockie, 
London. 

1199. Sroprinc the Escape of Water, J. Baldwin, 
London. 

1200. Eg. Paste, H. Appenrodt, London. 

1201. Buck.ine Paste, H. Appenrodt, London. 

1202. Rorary Printinc Macutyes, R. C. Annand, 
London. 

1203. CeLLULorp Goons, R. Hoffmann, London. 

1204. ILLUMINATED BaLLoon, J. P. Harding, London. 

1205. Wire Nerrine, E. 8. Bond, Birm: fe 

1206. Steam Borters, J. H. Fraser, W. W. Harris, 
and A. M. Perkins and Son, London. 

1207. Hinces, T. Ryland, London. 

1208. Bonrnc Hams, W. E. Brendon, London. 

1209. Roti Parer Hovver, &c., A. J. P. Brown, J. R. 
Brough, and E. D. 8. Tupper, London. 

1210. Stay for MaLe or FEMALE Wear, C. E. Norrié, 
London. 

1211. Lapies’ Dresses, R. Heiman, London. 

1212. Siansoarps, &c., W. B. Gregar, London. 

1218. Treatment of Mancanates, W. J. Menzics, 
London, 

1214. Bieacnine Powper, E. K. Muspratt, A. Carey, 
and V. C. Driffield, London. 

1215. Sprinc Rims for WHEE xs, J. B. Dunlop, sen., and 
J. B. Dunlop, jun., London. 

1216. TREATMENT of LeatuER, H. Lebl and E. Atlass, 
London. 

1217. AncHors, G. Tyzack, London. 

1218. Hot-waTeR Apparatus, W. Maycock, London. 

1219. Since Puase ALTERNATE CURRENT Morors, C. 
E. L. Brown, London. 

1220. Process of Dyeinc Woop, E. Edwards.—(P. 
Jaeger, Germany.) 

1221. Top for Smoky Cuimneys, 8. T. Wyand and L. 
Sc m, London. 

1222. New Toy, C. M. Smith, London. 

1223. Compinep CHart and Biacksoarp, R. W. 
Barker.—(J. B. Powell and M. C. Powell, United 
States. 

1224. WarerPRoor Coats and MAnTLEs, A. M. Wartski, 
London. 

1225. IcE-BREAKERS for Vessets, A. J. Boult.—(L. C. 
Boby, Belgium.) 

1226. Lamp-sHADES, H. Schindler, London. 

1227. Raitway Brakes, A. J. Boult.-(K. G. Fieke, 
Germany.) 

1228. Cycies, W. J. Tonge, Manchester. 

1229. Seconpary or Storace Batrexrizs, H. H. Lloyd, 
London. 

1230. Sprincs for Cycxes, A. J. Boult.—(T. Lightford, 
Belgium.) 

1231. Stanps for DispLayinc FLowers, W. Beer, 


ndon. 
1282. Inoninc Macuines, E. Williamson, London. 


20h January, 1898. 

1233, BotrT.Es and similar Vessets, W. H. Owensmith, 
London. 

1234. Penci, SHARPENER and Protector, W. H. 
Owensmith. 

1235. Distnrectine the Waters of DisTILLaTion, F. W. 
Golby.—(J. B. Thierry, France.) 

1236. RatLway SIGNALLING, W. Selley and J. Greenall, 
Manchester. 

1237, ALUMINIUM MepiIcaL Appliances, H. R. H. Bigg, 
London. 

1238. WaLKiNe Sticks, H. W. Boswell, Dartford. 

1239, ConveviInGc VEHICLES on Boarp VEssELs, F. 
Bennett, Belvedere. 

1240. Curtain Rops, F. Hoskins and T. Smith, Bir- 
mingham. 

gy — for Topacco Pires, J. Smith, North 

‘ith. 

1242. AuToMATICALLY Lirrinc CurTaINs, R. Holton, 
Hednesfood. 

1248. Cooxinc RanceEs, Smith and Wellstood and G. 
Notting’ 


R. Ure, Glasg: 
P W. Warner, 
ham. 


‘ow. 

1244, PARATUS for DISINFECTING, 

1245. CARRIAGE WHEELS, M. Goodey, London. 

1246. Gas-LIGHTING ApPpLIANces, W. Edwards, Bir- 
mingham. 

1247. SHors for Cuairs, Soras, &c., W. H. Tasker, 
Blackpool. 

1248. Station Inpicator, W. Rogers and F. J. Tripp, 
Bristol. 


1249. BassINETTE Brake, J. Weldon, Liverpool. 
1250. Maxine Guiiy Traps, J. 8. Pullan and W. H. 


Mann, Leeds. 

1251. Macuinery for Maxine Breap, J. Adair, 
Waterford. 

1252. PreveNTING the FREEzING of WATER in Pires, 
J. G. Hartell, Bristol. 

1258. ComptnaTION PiuG and Tester for Dratns, A. 
Welsh, Edinburgh. 

1254. PRoPpELLING Cyc es, G. Pirnie, Dundee. 

1255. Miners’ Lamps, W. Ackroyd and W. Best, . 


‘ord. 
1256. Mixers’ Lamps, W. Ackroyd and W. Best, 
Bradford. 


‘0 

1257. Boot Protectors, F. W. Durant, Bradford. 

1258. SuprorTinc Raitway Rais, H. E. Trestrail, 
Glasgow. 

1259. Lintnc Baskets and other Recepractes, R. K. 
Bell, Glasgow. 

1260. ApapTiINnG RiFLeEs for MINIATURE CARTRIDGES, J. 
Ewart, Glasgow. 

— Macuines, KE, and E. Conrady, 

eighley. 
—= MESTIC OvENs, W. Barraclough and A. Rhodes, 


iw. 

1263. Ropes, J. T. Haase, Manchester. 

1264. Makinc MacapaM Roaps, G. F. Fry, London. 

1265. SuspenpiInc Door Curtains, E. R. Austin, 
Stockton-on-Tees. 

1266. ApyusTABLE Door Cuan, P. G. Allday and Co., 
Birmingham. 

1267. Orn Enarngs, W. Woolridge, Kent. 

1268. SanrTary CoLiarR for Docs, I. Greenbury, Edin- 


burgh. 

1269. Settinc of Gas Retorts, W. P. Gibbons and R. 
Masters, Birming! le 

1270. Macuinery for MANUFACTURING SHELLS, &c., 
B. Hewitt, Birmingham. 

1271. — &c., Macutnes, J. Miles and J. Gregory, 

mdon. 

1272. Hypravuic Press for Hay, G. H. Jefferson and 
W. Jackson, London. 

1278. VeLocirepes, W. W. Fenn, London. 

1274. TusuLtovs Sream Borers, A. R. Sennett, 
London. 

1275. Boors, &c., A. W. Gamage, London. 

1276. Too for RECESSING Tues, C. Wicksteed, North- 
amptonshire. 

1277. Gas Motor Enornes, P. Burt and G. McGhee, 


Glasgow. 
1278. AtracHMeNntT for Pen Ho.pers, F. Treicr, 


ndon. 

1279. Construction of RalLway VEHICLEs, F. Engel- 

ros, London. 

1280. MoNo-sULPHONATED ANTHRACENE AciIpD, &c., J. 
Imray.—(La Société Anonyme des Matiéres Colorantes 
¢ a Chimiques de S. Denis and Dr. Chapius, 

rance. 

1281. Propunsion of SteaMsuips, R. Haddan.—(J. F. 
H. Collet, India.) 

1282. Drivine Cuarns, G. L. Morris, London. 

1288, Puayine Batts, A. Fleck, London. 
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1284. MuttipLyinc Drivine Gear, C. W. Holmes, | 


London. 
1285. an Game Apparatus, H. J. Whiteside, Liver- 
© 


pool. 

1286. BooxsinpiNe, T. E. Gibson, Liverpool. 

1287. Sprper Wueevs of Cycies, &c. J., F. Wiles, 
London. 


1288. Sigs, &c., ADVERTISING PLaTEs, J. C. Cole, 
London. 
1289. ManuractuRING GLiass Bars, P. Sievert, 
London. 


1290. Gas GENERATORs, L. Bemelmans, London. 

1291. Evastic Tires, W. J. Lloyd and W. Priest, 
London. 

1292. WaL&krNc Sticks, S. L. Lapidus, London. 

1293. Hanp Dritis, W. Ward, London. 

1294. RaiLway SIGNALLING Apparatus, C. E. Fox, 
London. 

1295. Door Hanpies, C. W. Howatson, London. 

1296. Fixinc Rupper Tires on WHEELS, L. Samuel, 
London. 

1297. PuRIFYING 
Lendon. 

1298. Ferric CHLoRipe, P. Buisine, London. 

1299. VeLocirepes, D. Young.—{@. Mattioli, Franc.) 

1300. Printers’ Frames, L. Harberd, London. 

1301. TaBLers for ADVERTISING Purposes, A. J. Billing, 
Lendon. 

1302. Bracetets for HoLpinG 
London. 

1303. Drawinc-orr Arparatus for Liquips, D. Wheat- 
ley, London. 

1304. Borperincs for Piacarps, A. J. Boult.—(4. 
Reiche, Germany. 

1305. SToOPPERING 
Loncon. 

~ KEyBoaRD Musical InstruMENTs, L. A. Ivon, 

endon. 

a HOonsE CoLiars and Sappies, L. J. R. Holst, 
2mcon, 

1203. Venicir WHEELS, J. Plas, London. 


Water, C. Schmidt and E. Loh, 


Money, A. Israel, 


of Borries, &c., L. Maussion, 


21st January, 1893. 


1309. DyYNAMo - ELECTRIC 
Weston-super-Mare. 

1310. Encine Governors, C. E. Wolff, Derby. 

~—. Guove Pocket or Purse, A. Atkinson, Ebbw 


Macuines, H. Courteen, 


ec. 

1312. Power Transmitrinc Covpiine, W. Kingsland, 
London. 

1313. Germ Destroyinc Compounn, A. Blackie and E. 
J. Mills, Glasgow. 

1314. Packines, J. H. Hargreaves, J. G. Hudson, and 
H. A. Richardson, Glasgow. 

1315. PREVENTING Pipes FREEzING, B. M. Drake and 
J. M. Goreham, London. 

1316. Ticket, G. B. Baughan, Walthamstow. 

1317. Non-sLipprne Strip of Canvas, F. W. D. Mitchell, 
Dublin. 

1318. Rottep Press Parers, H. and J. J. Wright, 
Bradford. 

1319. CuuRN Dasn, J. Cadogan, Dublin. 

1320. Purtryinc CoLovurine Matter, E. D. Wilson, E. 
Stewart, and R. Hunt, Liverpool. 

1321. ConstRucTING Horses’ CoLziars, B. and T. C. 
Main, Glasgow. 

1322. Mitiisc Texte Fasrics, J. D. 
Bradford. 

1323. Rat-way PLatrorM Epornc, C. H. Sidebotham, 
Manchester. 

1324. Exastic Horsesnors, T. C. Clayton and F. 
Wright, Manchester. 

1325. Batu Gove, F. Kearsley, Westminster. 

1326. ATTACHING Binpinc to Baskets, F. Pearson, jun., 
Nottingham. 

1327. TrRE Materia, J. H. Barry, London. 

1328. ANTI-FRICTIONAL BEARINGs, H. Hills, Stafford. 

1329. Construction of CycLe Lamps, H. Salsbury, 
London. 

1330. Exve.ore for CARRYING FisH-Hooks, 8. Allcock, 
Redditch. 

1331. Pweumatic Trees, A. Paine and H. J. Weld, 
London. 

1332. Giuves, A. G. Brookes.—(G. Bauch, Germany.) 

1333. WHee Tires, J. M. Leigh, Manchester. 

1334. Race Game, F. W. and A. F. Anderton, Brad- 


Asquith, 


ord. 

1335. Remepy for the Cure of Erysire.as, A. Firby, 
I s. 

1336. Swircn for Optainrnc CurReENT, E. Blamire, 
Bradford 


1337. Ink Receptacces, H. V. Pickstone and R. Yorke, 
jun., Manchester. 

1338. Rotary ENcGine or Motor, R. C. Mollon, 
Exeter. 

-- Ripcep WHeet Runvyers, J. H. Wilson, Kirk- 


y. 

1340. DIFFERENTIAL PuLtEy Buock, J. Holt, Bir- 
mingham. 

1341. Arrectinc the Susscriptions of Liwirep Lia- 
BILITY ComPANIeS’ SHare Caritat, W. H. Wood, 
Kingston-on-Thames. 

1342. Inpico Dygrne, A. Schloesser and H. A. Mavor, 
Glasgow. 

1343. RarLway SIGNALLING Apparatus, 8. T. Dutton, 
London. 

1344. Levers in SicNaL APraratvs, W. G. Scott, 
London. - 

1345. HorsesHoes, W. Y. Lambert, Sheffield. 

1346. Brackets for SuHartinc, R. Webster and W. 
King, London. 

1347. ANGLE-syPHON, J. W. Micheel, Cologne. 

1348. SELF-cLosinGc Gates, J. G. Rowe, London. 

1349. TREATING Sop O1zs, F. N. Turney, London. 

1350. Top, A. Miller, Glasgow. 

1351. Pree Jorxts, W. J. Melville, London. 

1352. Hottow Rims for WHeets of Cycies, W. Y. 
Lambert, Sheffield. 

1353. Cigar Pipe, W. 8. Prothero and F. W. Barker, 
London. 

1354. ELECTROTHERMAL ConpucTORs, Sir C. S. Forbes, 
Bart., London. 

1355. ELECTROTHERMAL P.aTEs, Sir C. 8. Forbes, 
Bart., London. 

1356. ELecrric Gas Licntixc Devices, A. M. Sloss, 
London. 

1357. Set Squares, F. E. Wilkins, Birmingham. 

1358. Lusricator, C. Crowther, London. 

1359. Frames used for PReparinc Corton, G. Turner, 
Manchester. 

1360. Trunk Fasteners, A. J. Boult.—(J. L. Jones, 
United States.) 

1361. Formine ArticLes, G. A. Newton and J. Fell, 
Liverpool. 

1362. Pockets for Dresses and the like, L. M. Bur- 
stall, Liverpool. 

1363. AIR PRopreciers, C. Myers and R. Clarke, Man- 
ay 

1364. ConTROLLING VaLves, W. P. Thompson.—(F. A. 
Holleman, Holland.) : zetia 

1365. SprRING AcTUATING Mecnanism, E. and A. W. 
Bennis, Liverpool. 

1366. Apparatus for BREakinG Stone, T. Whitaker, 
Manchester. 

1367. Apparatus for CoLLectinc Rarw Water, C. G. 
Roberts, London. 

1368. AppLiance for Escare of Gas from Batrery 
Cetts, H. C. Gover, London. 

1369. Topacco Pipe CLeaner, H. Hambidge, London. 

1370. Lawn or TaBLe GAME of Foorpatt, A. Fieldsend, 
London. 

1371. Tires for VeLocipepEs, W. Saunders, London. 

1372. Hanpies for Sreertnc Bar of VELOcIPEDEs, W. 
Pearson, London. 

1373. PRopUCING ARTIFICIAL REPRESENTATION of MEAT, 
H. L. Butler, London. 

1374. Reraininc Sasues, G. Paterson and J. Chanter, 
London. 

1375. DRawinc Sprrat Lives, J. Feldmeyer and F. 
Sturm, London. 

1376. CoLp Rooms, J. Annereau, London. 

1377. Screw Bouts, W. F. D. van Ollefen, London. 





1878. UNsPrLLaBLE Hanp Lamp, 
London. 

1379. Sroves, C. Pickles, London. 

1380. PREPARATION of Ruea, H. C. Fellowes, W. R. 
Crozier, and H. Ferguson, London. 

1381. AIR-MOISTENING, &c., Apparatus, G. Josepby, 

ondon. 

1382. PHonopHoric [Npuctors, W. Langdon-Davies and 
Cc. W. 8. Crawley, London. 

1883. Door-cLoser, T. Williams, Birmingham. 

1884. Cases for Gear of VeLocirepes, H. Bate, 
London. 

1385. CoaTinc Merats, A. E. and A. G. Haswell, 
London. 


J. G. Palmer, 


ndon. 
1886. Ventcves, 8. Fox, London. 
1387. ELecrricat Conpuits, E. T. Mercer and M. G. 
Ross, London. 
Mitchell, 


1388. GALVANIC N. 
London. 
1389. Securtinc Pyeumatic Tires, W. F. Parker, 


Boots and SHoegs, 


London. 

1390. Timerieces, A. J. Boult.—(E. Dochamps-Conralt, 
Belgium.) 

1391. Arc Lamps, K. Schleyder, London. 

1392. Stampinc Apparatus, K. E. Wiberg and G. F. 
Bendes, London. 

1398. Home Trainers, J. 8. Slater, London. 


23rd January, 1893. 


1394. WaTerR-tuBE BorLers, W. P. Thompson.—(L. B. 
Battin, United States.) 

1395. Howper for VeLocirepe Beis, 0. Schilling, 
Liverpool. 

1396. ConcentTRaTING Stutruvric Acip, E. Dyson, 
Manchester. 

1397. Riws for Cycies, The Roulette Cycle Company, 
Coventry. 

1398. WetT-sPINNING Frames, J. V. Eves, Belfast. 

1399. Press Centre CUPBOARD FasTENeER, J. Sykes, 


Leeds. 

1400. ReGuLaTiInG MARINE PROPELLER Suarts, A. C. 
Haley, Halifax. 

1401. Stoves, &c., J. B. Brooks and J. Holt, Bir- 
mingham. 

1402. Cycies, T. Clemmons, Birmingham. 

1403. Skates, F. D. Llewelyn, Sheffield. 

1404. AvTomaTic F.LusHING Sypuons, J. 
Sheffield. 

1405. Ice-cvutTInG Macuine, W. J. Pine and J. 8. 
Daniels, London. 

1406. Draveut Recuiartor for Firep.aces, B. W. Peel, 
London. 

1407. Atuminium, C. Allen and J. and G. W. Clark, 
Birmingham. 

1408. SusstituTe for WHALEBONE, J. T. B. Shelton and 
F. W. Durham, New Barnet. 

1409. Frre-cuarp, A. Bridgstock, London. 

1410. Hrnaes, E. C. Lea, London. 

1411. Varyinc the Pressure of Gas, J. T. Sheard, 
Glasgow. 

1412. Emery Corn or Grass Parer Pap, G. Johnson, 
Leicester. 

1413. SHape of Pencits, O. H. Wagner and T. Martin, 
Sleaford. 

= 4. PREPARING Fiprovus Supstances, G. V. Priestley, 


Merrill, 


8. 

1415. Letrinc WaTER into Wash Basrns, W. E. Carey, 
London. 

1416. ELecrric ALarum for Hotes, L. G. Weygang, 


mdon. 

1417. Gas Rerorts, H., J., and A. Coulthurst, Man- 
chester. 

1418. Saw Set, E. J. Nowell and T. J. Chitham, 
Strood. 

1419. Arn Burrers, Cusuions, and the like, J. Flet- 
cher, Fulshaw. 

1420. Steam SicNatuinc Apparatus, J. Washington, 
Liverpool. 

1421. Puutey, C. E. P. Gabriel, Birmingham. 

1422. Mrrre Cramp, T. Avill and J. and A. Ruxton, 
Doncaster. 

1423. Compression of the JucuLar Veins, J. Ford, 
Wilmslow. 

1424. CycLe Stanp, A. Williams, Manchester. 

1425. Carriers for Parcets for Cycies, J. Walker, 
Birmingham. 

1426. Speep Recuators, E. Rayner and G. F. Alder, 
Tewkesbury. 

1427. Waste Gvarps and Lvpricators, J. V. Eves, 
Belfast. 

1428. Letrer Boxes, J. T. M. Hircock and A. J. 
Leeson, Birmingham. 

1429. Curttnc Irons, H. J. Smith, Glasgow. 

1430. Sprnnino Fax, 8. and W. Hunter and J. Mackie, 
Belfast. 

1431. Picrure Titter and Mant Stick Howper, H. 
Lamplough, London. 

1432. ASPIRATING AIR or other Gases, A. R. Sennett, 
London. 

1433. ComsBustion of Fvet and PREVENTING SMOKE, 
A. R. Sennett, London. 

1434. Grate Bars, Z. W. Baugh, Birmingham. 

1435. TELEPHONE RECEIVER Supporters, A. Connell, 
London. 

1436. Ratstnc Carriace Wixpows, T. 
Manchester. 

1437. Ecrmrnatine Sutpuur from Mouten Iron, H. J. 
Phillips, Monmouth. 

1438. VeLocrpepes, J. Gollin and H. Holt, London. 

1439. CycLes, A. Rivett, London 

1440. O1-cans, D. McCarthy, London. 

1441. Epoinc and OversEaMInG Macuines, E. and R. 
Cornely, London. 

1442. Supportinc UMBRELLAs on Cycies, J. Dugan, 

mdon. 

1443. Movuse-Traps, W. R. Clark, London. 

1444. Srorace Batrery P ates, E. Bailey and J. D. 
Massey, London. 

1445. TunneL Borrno 
London. 

1446. Winpow Fasteninc, G. W. Colwell, London. 

1447. Sympois, G. W. Colwell, London. 

1448. Fivters, F. P. Candy, London. 

1449. ELectricat Hose SIGNALLING Apparatus, W. 
Fowler, London. 

1450. Hot-watsr Suprty System, C. H. 
London. 

1451. Manuracture of Curtain Faprics, R. F. Carey, 
Lond 


Dickinson, 


Apparatus, J. J. Robins, 


Murray, 


1452. Preumatic Tires, A. C. Brown, London. 

1453. Kyxrrtinc Macnaiyes, G. Blackburn and A. B. 
Spring, London. 

1454. a for MANTEL-SHELVES, R. A. Kennedy, 

mdon. 

1455. ConTROLLING and Sreertnc Baioons, H. 8. 
Playfair, London. 

1456. Ticket Printinc, &c., Macuives, P. Hooker, 
London. 

7. ADVERTISING, W. Beeston and C. Pilcher, 
London. 

1458. Preumatic Tires, C. Lock, London. 

1459. ATTacHInG Preumatic Tires to Rims, C. Lock, 
London. 

1460. Fastentncs for Umpretias, &c., G. Vassie, 


London. 
1461. Grape Sucar, B. Dukes.—(W. A. G. Seylerlich, 
G 


ermany. 

1462. Ovens, P. Pfieiderer, London. 

1463. Apparatus for Heatinc ComPRessepD AiR, W. 
Walker, London. 

1464. SuRveyinG InstRuMENT, J. Henderson, London. 

1465. Frencn Winpows, H. Bray, London. 

1466. GiLt-Box Apparatus for ComBinc MACHINERY, 
E. Meunier, London. 

1467. Apparatus for Heatinc Liquips, E. Herz, 
London. 

1468. DistrLLation of Supstances, C. D. Abel.—(B. 
Jaffé and Darmstaedter, Germany.) 

1469. Bripte Bit and Cueck Rei Appliance, A. 


pin, London. 

1470. ARMouR Ptates, T. J. Tresidder, London. 

— —— Water-cLosets, &c., 8. 8. Hellyer, 
mdon. 





7. Buiackino-PoLisH for Boots, &c., J. F, Dunton, 

zondon. 

1473. Posta, Exvevores, P. Fuchs and 0. Katzsche, 
London. 

1474. Construction of Accorpions, O. G. Kreinberg, 
London, 

1475. Inpicator for Impartina Instruction, L. M. 
D'Orsey, London. 

1476. Heatine Apparatus, W. Henneberg, London. 

1477. Cycie Rims, &c., J. E. Hough, London. 

1478. Water Tupe STEAM GENERATORS, H. H. Lake.— 
(M. H. C. Shann, Australia.) 

1479. Dust Covers for AXLE, &c., BEartnos, F. Pegler, 
London. 

1480. Exastic Wire Surrort for Beps, G. Dominick, 
London. 
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1481. Jacquarp Upricuts, M. Priestley, J. Priestley, 
and M. Binns, Bradford. 

1482. CarriaGe Suart Tuc Stor, H. Clark, London. 

1488. Topacco Pires, H. T. Baker and A. T. Boon, 
London. 

1484. Treatine Raas, W. J. Stonehill, London. 

485. Move Traps, R. Tindall and W. H. Spengler, 
London. 

1486. Wess of Loors for Boots, E. Higginbottom, 
Derby. 

1487. cio Pittows, J. C. Mewburn.—(M. Lary, 
United States.) 

1488. Knxtrrep Hose, G. Templeman, Nottingham. 

1489, WrtnGinc and MANGLING Macutvery, T. Walker, 
Manchester. 

1490. Apparatus for Demonstration Boarps, W. 
Thomson, Newcastle-on-Tyne. 

1491. Extension Fenper and Firecuarp, T. Warner, 
Coventry. 

1492. Boor Macutnery, A. G. Brookes.—(J. W. Brooks, 
United States.) 

1493. Boor Macutyery, A. G. Brookes.—{(/. W’. Brooks, 
United States.) 

1494. Boor Macuryery, A. G. Brookes.—(J. W. Brooks, 
United States.) 

1495. TuRNiING-oFF Macutyes, A. G. Brookes.—(A. L. 
Traver, United States.) 

1496. Apparatus for Us in Piayinc a Game of 
Cuance, C. C. Welman, London. 

1497. Jacquarps for Looms, 8. Wilson, M. Woodrow, 


and W. H. Peel, London. 

1498. MacHINERY for ADDRESSING ENVELOPES, G. 
Clark, Newcastle-on-Tyne. 

1499. Srartinc Gear for Fricrion Ciutcues, C. 


Korte, Leeds. 

1500. MemoriaL Crvcirix Cross Case, J. Rivett, 
London. 

1501. Water Merers, A. J. 
Belgium.) 

1502. Execrro.tytic Propuction of Leap, W. P. 
Thompson.—(£. Correns, Germany.) 

1508. Enve.Lores for Book Post, C. E. Charter and J. 
Ball, Liverpool. 

1504. Hoiper for Trousers, &c., T. 8. J. Smith, Liver- 


Boult.—(T.  Derichs, 


poo: . 

1505. Sranp for Matcnes, W. P. Thompson.—(H. Kaim, 
Germany.) P 

1506. Stupr Vatves for Sream Enoiyes, H. Aderhold, 
Liverpool. 

1507. Propucsion of Surps’ Boats, F. T. Lighton, 
London. 

1508. Rims and Tires of VeLocirenes, F. T. Lighton, 
London. 

1509. Birrupay and other Carns, H. C. Hall, London. 

1510. Steeve Links, A. Marks, Manchester. 

1511. VeLocirepes, M. Evangelino, Liverpool. 

1512. Brake Mecuanism for Ratrway Venicies, L. 
Roberts, Bradford. 

1513. Puzz_e Game, F. W. Smith, Glasgow. 

1514. Bonnet for BorLer FunNNELs, R. Birtwistle and 
J. Chew, Manchester. 

1515. Sarery of Warer-tTicut Compartments of 
Vesseis, A. C. Smethurst, Manchester. 

— of Venicte Wueets, C. E. Hall, Hudders- 

eid. 

1517. Macutnes for Forminc Pear Buttons, B. J. B. 
Mills.—(The Standard Pearl Button Company, Ltd., 
United States.) 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


485,697. Art or GrinpiInc CUTLERY OR OTHER 
TEMPERED STEEL ARTICLES, A. Johnston, Ottumia, 
Jowa.—Filed June 13th, 1888. 

Claim.—The improvement in the art of grinding 


[485,697] 





articles of tomspeped, steel, which consists in holding 
the article nst the surface of a wheel com 


of emery and a binding agent capable of softening 
and disin’ ting at a less heat than will draw the 
temper of ened steel, and at the same time 
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epplying to the grinding surface a supply of water 
sufficient to conduct away the heat generated by the 
friction and to retard disintegration of the wheel, 
substantially as described. 


485,715. Apparatus ror Tappinc WaTeR Mains, 
A. P. Smith, Newark, N.J.—Filed December 18th 
890. 


1890. 

Claim.—(1) In an apparatus for connecting branches 
to water and other mains, the combination of a shaft 
a, a milling tool, a drill, and a spring catching device 
connected with said drill, for the purposes set forth. 
(2) In a tapping apparatus, the combination, with the 
po Wn per of a - promées — : spring 
catching device adapted to pass through and engage 
with the inner surface of a severed sone of a pipe 


and effect 
a) tus, of a drill ha 
a recess in its side ar pp pers secured in 


recess and having its upper end or portion jecting 
normally beyond the surface of the drill, { > the 


—_—— 
ee 


pu set forth. (4) A drill provided with a spring 


catching device adapted to pass through and to e 
with the inner curiace of a section of a pipe roe 
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article, whereby the removal of said section when 
severed from the main body is effected by the with. 
drawal of said drill, as set forth. 


485,796. Arparatus FoR SUPERHEATING Varours 
AND Gases, M, Honigmann, Grevenberg, near Aix-la. 
Chapelle, Germany.— Filed Auguat 25th, 1892, 

Claim.—A superheater formed of a pair of metal 
plates G G, orig | ribs with intervening narrow 
channels on their inner faces, clamped together by 
chambered plates P P, inclosing separate steam-tight 


(485,796 voussG 











chambers between the plates G and the clamping 
plates P, wherein high-pressure steam is conducted, 
so as to impart its heat to the plates G, which in turn 
give it up to the gases or vapours to be superheated, 
which traverse the passages formed between the plates 
G, as described, 
485,853. Hyprostatic Air Compressor, W. 7. Wool, 
Nashville, Tenn.—Filed February 6th, 1892. 
Claim.—(1) In a hydrostatic air compressor, the 
combination of a liquid-holding cylinder, means for 
supporting the same at an inclination, a series of 
al partitions within the cylinder, having cut-away 
lower edges, a perforated plate at the upper end of the 
cylinder, and a stationary cap-plate having perfora- 
tions therein arranged on and in close contact with 
said first-named_ plate, substantially as described. (2) 
In a hydrostatic air compressor, the combination, 





with a standard, of a liquid-containing cylinder 
mounted thereon, having a curved outwardly extend- 
ing lower end and a concaved pee end, @ serics of 
partitions within the cylinder, dividing the same into 
a series of compartments, the partitions extending to 
a point slightly above the bottom of the cylinder, and 
a valve for controlling the ingress and egress of air to 
and from the respective compartments, substantially 
as described. 


485,904. Metrnop or MANUFACTURING OR BuRNING 
Coxe, J. (. Anderson, Highland Park, Ill.—Filed 
April 16th, 1889, 

Claim.—The method herein described of coking, 
which consists in loading the coal upon a series of cars, 
igniting the coal upon the initial end of the train in 
any well-known manner, then passing the loaded cars 
consecutively through a tunnel-way, utilising the heat 


485,904] 
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from the successively burning loads to heat the tunnel- 
way and ignite and coke the charges of coal on the 
succeeding cars, and finally passing the cars out of the 
tunnel-way at the o ‘ite end to that in which they 
enter, thus constituting a continuous and progressive 
method and avoiding frequent handlings. 








Epps’s Cocoa.—GRATEFUL AND ComrortiNc.—‘‘ B 
a thorough knowledge of the natural laws which 
overn the operations of ee and nutrition, and 
y a careful application of the fine ies of well- 
selected Cocoa, Mr. Epps provi our breakfast 
tables with a delicately flavoured beve' which may 
save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. Hun is of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape many % 
fatal shatt by keeping ourselves well fortified with 
blood and a rly nourished frame.”—Civi! 
; with 
in 1 


vice Gazette.—Made iling water or milk. Only 
packets, G , labell “‘James Epps AND 
Co,, Homeopathic Chemists, London.” —ADvT. 
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TECHNICAL EDUCATION AT THE ROYAL 
COLLEGE OF SCIENCE, SOUTH KENSINGTON. 


A CONSIDERABLE amount of discussion has taken place 
in our columns concerning the best methods of educating 
engineers, and reflections have been made in correspond- 
ence upon the kinds of questions which are set in certain 
subjects at the May examinations of the Science and Art 
Department. We have therefore thought it advisable to 
visit the Royal College of Svience in Exhibition-road, 
South Kensington, for the purpose of finding out what 
class of men are under instruction there, what methods 
of teaching are in use, and what becomes of the students 
after leaving the College. It will be useful to give a short 
history of this Government institution, as we feel sure 
the details are not so well known to practical engineers 
as they might be. 

We may say that we have gathered as much informa- 
tion as possible during sundry visits to the College, and 
have also made free use of the annual reports. In the 
year 1851—memorable as that of the Great Exhibition— 
a technical school for mining and other branches of 
industry, especially chemical manufactures, was esta- 
blished in connection with the Museum of Practical 
Geology in Jermyn-street, with the title of ‘‘ The Govern- 
ment School of Mines and of Science applied to the 
Arts.” The great Exhibition created a demand for 
scientific technical education, and in 1853 the newly 
formed Department of Science and Art endeavoured to 
meet that demand by widening the scope of the schools. 
The system of instruction was reorganised, and the name 
changed to ‘‘ The Metropolitan School of Science applied 
to Mining and the Arts.” In 1859 the general and 
technical divisions of the school were abolished, the 
courses of instruction for associates were restricted to a 
mining, a metallurgical, and a geological division, and the 
institution was so far as possible reduced to a School of 
Mines only. The title was changed to ‘‘ The Royal School 
of Mines” in 1863. The buildings in Jermyn-street were 
not suited for the purposes of a school, and within two 
years of the formation of the School of Mines, the 
chemical and metallurgical laboratories were removed 
from Jermyn-street. No instruction was at that time 
given in mathematics, and practical instruction in physical 
science was impossible in the absence of space and 
appliances requisite for the purpose. This state of things 
lasted until 1872, when the professors of chemistry, 
physics, and biology were transferred to the premises at 
South Kensington which they at present occupy, in which 
it became possible for the first to complete, and for the 
last two to institute a system of laboratory instruction for 
their students. These changes have not interfered with 
the efficiency of the Royal School of Mines, and a course 
in mathematics has been added. In order to obtain the 
Associateship, the students must also take up applied 
mechanics and mechanical drawing. Laboratory instruc- 
tion is given in physics, biology, and geology, and there 
is better accommodation for the students of chemistry 
and metallurgy. 

The younger branch of the institution is the Normal 
School of Science, and this has arisen out of the organisa- 
tion for elementary scientific teaching and examination, 
established by the Science and Art Department in 1859. 
From the first opportunities have been offered to the 
most successful candidates in the examination to pursue 
their studies in the Royal School of Mines and elsewhere. 
It was, however, discovered that the instruction given in 
science classes was extremely defective, and that this was 
in great measure due to the ignorance of proper methods 
of scientific teaching which prevailed among the teachers 
of the classes. As a partial remedy for this evil, teachers 
have been encouraged to attend short special courses of 
lectures and laboratory work in the various branches of 
physical science taught in the Royal College of Science. 
These short courses are evidently insufficient to do more 
than assist teachers already occupied in education, and 
the three years’ course was therefore designed for the 
purpose of training teachers in the methods of teaching 
physical science. Occasional students may enter for any 
course of instruction, but those who desire to become 
associates of the Royal College of Science, or of the Royal 
School of Mines, must follow a prescribed course of study, 
— occupies from three years to three years and a 
nalf. 

In the first two years the students must all go through 
the same instruction in mechanics and mathematics, 
physics, chemistry, elementary geology, astronomy, and 
mineralogy, with drawing. Afterwards they must elect 
to pass out in one or other of the eight divisions, to the 
subjects of which the third and fourth years’ studies 
are entirely devoted. These are:—(1) Mechanics, (2) 
Physics, (8) Chemistry, (4) Biology, (5) Geology (6) Agri- 
culture (7) Metallurgy, and (8) Mining. A student who 
passes in all the subjects of the first two years, and in 
the final subjects of Divisions 1, 2, 3, 4, 5, or 6, becomes 
an Associate of the Royal College of Science, and is per- 
mitted to describe himself as A.R.C.S.; while if he takes 
the final subjects in Divisions 7 or 8 he becomes an 
Associate of the Royal School of Mines, or A.R.S.M. 
One point which deserves careful note is that the work 
of the school is arranged in such a way as to permit the 
student to concentrate his attention upon one subject at 
a time, and he is never occupied with the subjects of 
more than two divisions in the same term. 

The College possesses a staff consisting of many well- 
known professors. The Dean is Professor Huxley, ¥.B.8., 
who is also Professor of Biology; the subject of Physics 
is taken by A. W. Riicker, F.R.S.; Astronomical Physics, 
J. Norman Lockyer, F.R.S.; Chemistry, T. E. Thorpe, 
F.R.S.; Geology, J. W. Judd, F.R.S.; Metallurgy, W. C. 
Roberts-Austen, F.R.S.; Mining, C. Le Neve Foster; 
Mechanics and Mathematics, T. M. Goodeve. Besides 
these professors, there is a large number of assistant- 
professors, instructors, assistants, and demonstrators, and 
several teaching scholars. Most of the names in the 
above list are those of men whose attainments cannot for 
one moment be doubted, and for original research it would 





ohetly be difficult to select a more competent body. 
Ye will now consider those who aretaught. The following 
table shows the attendance for the last six years :— 

No. of Individual Government Students 





Session. Students. Students. Paying Fees. 
1885—86 a a) 144 
1886—87 267 ee 145 
1887—88 284 TRB cas oss CR 
1888—89 297 129 168 
1889—90 290 122 168 
1820—91 285 121 164 


It will be seen that the number of Government students 
does not vary greatly from year to year, and that the 
number of students paying fees has also remained nearly 
constant. The former result is doubtless due to the fact 
that the rewards offered by the Government for successes 
in the May examination of the Science and Art Depart- 
ment are nearly constant in number and value. There 
are, therefore, about 800 students under instruction by 
nine professors, five assistant professors, four instructors, 
nine demonstrators, eleven assistants, one lecturer, one 
occasional lecturer, and two teaching scholars, so that it 
is not probable that the separate classes are excessively 
large. The fees obtained from paying students amount 
to about £4000 per annum, the remaining expenses being 
borne by the Government. 

In order to obtain a clear idea of the subjects which 
attract the largest number of students, and the different 
ranks of the Government students, it will be sufficient to 
examine the following table, and we may here remark 
that as we are dealing chiefly with subjects which are of 
interest to practical engineers, we have left cut details as 
to the study of agriculture, biology, &c.:— 














Session 1890-91. 
| Regular students. Occasional students. 
a ieee : 
Lo! é gldlgs 7" Soe 
‘2 = 3 i= ne | =| 
Se aeige] 3 E42 l22 28) 2 2/24 
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Mechanics :— | | 
First term ‘. 8} 8] 2 4136} 386118; 21/15; SIL, 
Second term .. —|—|—|] 2;—] 2} 2,—-| 2 4 $1 
Mathematics .. .. 17 6] 5 8 | 51 | 87 | 37 | 12 | 49 1386; 186 
Physics :— | | | 
First term... 1j— -—-|l- — 1 4 1 5 6 } 85 
Secondterm.. ..|12/ 3! 3] 4/ 84/56/18 10/28 saif * 
Astronomical Physics 12} 3/ 3] 5 39) 62/13 ;17 79 79 
Chemistry :— | | 
Firstterm .. .. 15) 5/| 3] 8 48/74/16 31) 47 121 igs 
Secondterm.. ..| 2} 1}/—]| 2!) 2] 7] 3 30} 40 | 5°" 
Geology and minera- | | 
ogy :— | | | 
First term «| Lij—}|—j—'—} 1 2| 5 6 i 73 
Second term.. ...12]} 8| 2] 5 27/49/19 38/22 71)f ‘ 
Metallurgy :— Ree | | 
First term... 9} 3} 1] 5:12}; 30]/— 10/10 40 51 
Second term .. 4| 8} 1} 1) 7|16|—/ 18| 18 | 29 } 
Mining. . oa 8; 3) 1 5, 12|29|}— 10 | 10 39; 39 
Mine surveying §5|;—|i-—]| 8! 9 Wwi—j; 5| 5| 2) 2 





During the session special lectures were delivered to 
science teachers, from July 1st to 28rd, and these were 
attended by :—Chemistry, forty-five teachers; electricity, 
fifty-nine teachers; mechanics, forty-nine teachers; 
metallurgy, thirteen teachers; mining, twenty-one 
teachers. 

These teachers are selected out of a large number of 
applicants, and receive third-class railway fare and £3 
towards their expenses while attending the College on 
condition that they comply with the rules; in the case 
of teachers resident in London or its vicinity a reduction 
is made in the personal allowances. With regard to the 
various classes of students referred to in the table, the 
Free Students and Teachers in training receive third-class 
railway fare and 21s. per week maintenance allowance 
while under instruction. Full details as to the National 
Scholarships, Royal and Whitworth Exhibitions and 
Scholarships, can be obtained in the Directory of the 
Science and Art Department. 

It is not possible to judge from the table given as to 
the exact number of individual teachers in training who 
are under instruction, and it is probable that a good 
many students whose names are tabulated under other 
headings, become engaged ultimately in teaching. The 
Government students are, of course, the men who have 
obtained the highest marks in the May examinations, 
and they are picked from the whole number of students 
presenting themselves in Great ®Britain and Ireland. 
The intellectual material of these students should, there- 
fore, be exceptionally good. 

We have before us the list of successful candidates for 
Royal Exhibition National Scholarships and Free Student- 
ships for the year 1892, and it appears that four National 
Scholarships were obtained for mechanics by one engineer 
apprentice, one engineering student, one student, and one 
mechanical draughtsman. The towns represented were 
Aberdeen, Bradford, Manchester, and Grantham. Of 
five National Scholarships for chemistry and physics, four 
fell to students and one to a druggist, whose age was 
thirty-four. The total number of successful students was 
thirty-six; their ages varied from sixteen to thirty-four, 
the average age being twenty. The number describing 
themselves as engaged in engineering or students of 
engineering was nine. The course at the Royal College 
of Science being of three years’ duration, accounts for the 
number of Government students present at any given 
time. We have made careful inquiries as to what be- 
comes of the students after having completed their 
courses, and have only been partially successful. Until 
recently there was no Old Students’ Club, and no means 
of keeping touch with those who had passed through the 
schools. It would be a very useful work to establish a 
register in which should be entered a kind of dossier of 
each student. After a few — a fairly accurate idea 
could be obtained of the result of the teaching, and of the 
positions which were filled by the students. 

A magazine, known as the ‘‘ Royal College of Science 
Magazine,” is published by the Students’ Union and 
edited by Messrs. Shepherd and Armstrong, both of whom 
are students. From the October, 1891, issue we find that 





in July, 1891, fifteen students became Associates of the 
Royal College of Science, and of these nine are still 
engaged in the College in some capacity or other, five are 
engaged in teaching, and none in practical work. Twenty- 
five students became Associates of the Royal School of 
Mines, and out of these one is still at the College, four are 
engaged in teaching, and fourteen in practical work ; of the 
remainder, one is dead, and we do not know how the 
other six are occupied. If we may judge of the bulk of 
the students from the Associates, then we see at once how 
very large a proportion of the Associates of the Royal 
School of Mines become engaged in practical work, and 
how small a number of the Associates of the Royal 
College of Science become similarly engaged. Referring to 
the similar successes in 1892, we find that out of twenty 
Associates R.C.S., eight are still at the College, six are 
engaged in teaching, and of the rest no details are forth- 
coming. Out of thirty-five A.R.S.M., seven are still in 
the College, one is teaching, thirteen are already engaged 
in practical work, and no details forthcoming of the rest. 
In the same issue of the magazine we observe that an 
A.R.S.M. has become Chief Engineer to the South African 
and International Exhibition, Kimberley; two A.R.C.S. 
Assistant Examiners of Patents; an A.R.C.S. Demonstrator 
in Physics at Chester Technical School; another A.R.C.S. 
Teacher of Physics in Shipley Technical School; an 
A.R.S.M. head master of the School of Science and Art, 
Kidderminster ; and an A.R.S.M. Teacher of Chemistry, 
Assaying, and agriculture at Penzance. 

In the issues of November and December, 1892, we 
notice the following appointments :—One old student, 
A.R.C.S., is Teacher of Chemistry at the Hartley 
Institute, Southampton; one is Government-Inspector of 
Mines at Singapore ; an A.R.C.S. has become Assistant- 
Professor of Natural Philosophy at St. Andrew’s 
University; an A.R.S.M. is teaching engineering at 
the Hartley Institute, Southampton; an A.R.S.M., 
Lecturer on Mining to the Cumberland County Council; an 
A.R.C.S., Demonstrator in Chemistry and Physics at the 
Mechanics’ Institute, Leeds; an A.R.S.M. has become 
Curator and Mineralogist to the Geological Survey of 
New South Wales; and another A.R.S.M. is at work at 
the Tarkwa and Abossa Gold Mines, Tarkwa, Gold Coast, 
West Africa. This list will be sufficient to show the class 
of work which is being done by the students who have 
passed through the College. 

We now propose to discuss the principles of teaching 
as practised at the coilege. and will first deal with 
metallurgy. On the occasion of our visits we saw about 
forty students at work in the laboratory, with actual 
samples of ore. We were shown the ore bins in which 
various classes of ore are kept ; the students are instructed 
in sampling the ore, in assaying, and in the processes 
applicable to the various metals ; each student, or group 
of students, works at a separate furnace, and while some 
are testing by the dry process, others use the wet method. 
Lectures are delivered by Professor Roberts - Austen, 
who is also chief assayer to the Mint, and visits are 
paid to works in or near London. It may be well to 
glance at the various systems of teaching metallurgy. 
First, the system which has long prevailed at the Royal 
School of Mines, consisting of lectures, laboratory work and 
visits to some metallurgical district ; secondly, the system 
which has its fullest development at the Berg-Akademie 
at Freiberg, in Saxony, where the subjects are treated 
theoretically in the lecture-room and laboratory ; but the 
main feature is that the students spend a great part of 
their time in one of actual works in the district; thirdly, 
the plan adopted in certain American schools, such as 
the School of Mines, Columbia College, New York, and 
the Massachusetts Institute of Technology, Boston, 
where, in addition to the lectures and laboratory work, 
the students actually conduct operations often on a 
considerable scale, with small metallurgical plant. We 
were assured by Professor Roberts-Austen that it is the 
last method which he would prefer to adopt. In his 
opinion, an industrial district is not the best situation 
for the chief metallurgical and mining school of 
a nation. An institution derives great advantage 
from being placed in a metropolitan centre, and apart 
from this, it may be urged that attempts to derive 
practical knowledge mainly from ordinary commercial 
works, are in this branch of knowledge attended 
by distinct disadvantages. It is difficult to impress upon 
young engineers the fact that financial failures in mining 
operations are often due to errors in judgment, it may 
be from poverty of the ores, or defects in the processes. 
Small losses may take place at many different stages, and 
the final result may be considerable. With a small plant 
ata school the proportion of the matters treated may be 
varied, in order to show students the result of taking 
wrong quantities, and then the necessity for careful 
judgment may be impressed upon them, whereas in actual 
commercial processes a firm cannot afford to spoil 
material simply to teach a student. At the School of 
Mines this system of actual practice is gradually being 
introduced ; there are already stamps for crushing quartz, 
a concentrator, a vanner, &c. The total height of the 
stamps is about 12ft., and they are capable of treating 1} 
to 2 tons of material in the course of aday. By the use 
of this plant it is possible to determine the most efficient 
speed when working with ores of various degrees of 
hardness and concentration. The properties of a 
wide range of materials can be studied, and the 
methods of collecting the precious metals by amalgamated 
metallic plates pointed out. The degree of success of 
each operation is proved by assays. It is not urged that 
the practice in such a laboratory will supersede experi- 
ence in actual works, as it is there alone that the 
education of a metallurgist can be fully developed. The 
success of engineering laboratories appears to justify the 
use of similar laboratories for the study of metallurgy. 
At the Technical School at Sheffield a small Siemens 
regenerative furnace is in use, and it is hoped that before 
long the Royal College of Science will be able to follow 
the example of the provincial schools. At present there 
is a cupola in the lecture-room at South Kensington, but 
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it cannot be used for fear of setting the place on fire; in 
fact, it appears to us that money would be well spent in 
arranging the plant in such a ition that it could be 
used instead of being merely looked at. Most of the 
requisite appliances are provided, but want of space 
prevents their full use. We may add that Prof. Roberts- 
Austen’s connection with the Mint is calculated to keep 
the course of study well in touch with practical work, 
and the best proof of the success of the department is 
the large percentage of men who find good positions after 
passing through the school. There are five A.R.S.M.’s at 
present in the Royal Mint, and all the fifteen students 
who took their Associateship last session are already at 
work in different places ; some having gone to the colonial 
and some to the Indian Mints. We do not propose to 
discuss the system of study followed in the chemical 
laboratories, as it is rather wide of our subject, so we 
shall pass on to the treatment of physics. The lectures 
by Professor Riicker are followed with the greatest 
attention, and so far as we were able to judge, the 
apparatus is both ample and well chosen. The rooms 
do not seem particularly well adapted for this class of 
work, and one of the laboratories is in the basement of 
the museum on the opposite side of the road. The 
standard of work turned out of this department of the 
College is undoubtedly very high, the number of papers 
written by members of the staff is very large, and we 
would refer our readers to the reports of the Royal College 
of Science for the complete lists. In the report for the 
session 1890-91 we find that the following papers were 
published :—On ‘“ The Density of Solutions of Sulphuric 
Acid,” by A. W. Riicker, Philosophical Magazine, Sep- 
tember, 1890; on “The Specific Heat of Basalt,” by 
W. C. Roberts-Austen and A. W. Riicker, British Associa- 
tion Report, 1891, and Philosophical Magazine, October, 
1891; on “ The Magnetic Field in the Neighbourhood of the 
South London Electrical Railway,” by W. E. Ayrton and 
A. W. Riicker, British Association Report, 1891, and Elec- 
trician, September, 1891; on ‘“‘ The Determination of 
the Declination and Horizontal Force by means of the 
Kew Magnetometer,” by A. W. Riicker and P. L. Gray, 
for private circulation; on ‘‘ Pocket Electrometers,” by 
C. V. Boys, communicated to the Physical Society. 

Professors Riicker and Thorpe have, as is well known, 
been working for years upon a magnetic survey of the 
United Kingdom, and this work is now carried on 
by the aid of assistants, paid by a grant from the Royal 
Society. The work of survey requires the employment of 
two observers in the field during the summer and as com- 
puters in winter, and in addition a small staff of other 
computers. Professors Riicker and Thorpe had tabulated 
results for 250 stations before the first account was 
published, and up till the present date 930 stations have 
been investigated and the results tabulated. 

After a student has obtained the ordinary Associateship 
he may remain for a fourth year, in order to take an 
Associateship in Honours ; this period is usually devoted 
to original research. A thesis upon some special subject 
is required, and great weight is laid upon an ade- 
quate description of special work carried out by the 
student. 

Now although we are free to admit that original 
research demands a far higher type of intellect than that 
usually required for ordinary practical work, and the 
work per se may be very valuable, yet we are decidedly 
of opinion that it is not the system of study best suited 
to train a teacher for educating artisans, or young men 
engaged in practical work. In our opinion the whole 
object of the science branch of the Science and Art 
Department is to spread throughout the country among 
the workmen and apprentices engaged in the mechanical 
arts a thorough training in the theory bearing upon their 
particular work. To enable a man who is engaged in 
one small branch of the immense subject of engineering 
to acquire larger views and more accurate knowledge 
than he can obtain in the workshop. But the end and 
aim of the education ought to be the improvement of 
the workman as a workman, and not to take him away 
from every-day life into a region of thought which has 
little connection with his own work. We fear that 
there is a tendency to lose sight of the aim set 
before themselves by the Council of the Department, 
namely, the improvement of the industrial arts. We 
believe that research should be carried on by men 
who feel drawn to it for its own sake, and that researchers, 
if we may coin the term, cannot be turned out to order. 
With all admiration for the admirable work of the staff, 
we cannot allow that the system is calculated to produce 
the class of men the country requires. 

But now we pass to the branch of Applied Mechanics 
and Machine Construction, and the light fails, and we 
find ourselves in a region of gloom altogether. Staff and 
students groping after something, we know not what. 
The class-rooms, a museum of curiosities, anatomies of 
mechanisms, carefully prepared dried and labelled 
specimens, details of parts of antiquated machines 
bottled in spirits, relics of an older world, the curators 
busily employed in labelling recently-acquired speci- 
mens, and reverently handling hoary manuscripts. Verily 
we are in a sacred spot. Doubtless our object is to 
produce a race of virtuosi learned in the natural 
history of mechanisms, skilled in the anatomy of engines, 
revelling over a fossil dug out of the South Kensington 
Museum, gloating over a newly discovered medieval 
method of transmitting motion. No laboratory, no actual 
tools, the students’ eyes feasted upon the glass cases in 
the Western Galleries, which we hear it rumoured are 
unlocked from time to time, and the students are per- 
mitted to handle the sacred objects. Lectures delivered 
in a way which suggests ‘reading the lessons,” with 
careful attention to the exact period of time occupied. 
It is truly a sorry spectacle, and these students are the 
men who are to attempt to teach apprentices engaged in 
engine-building and machine-making; they, who have 
never had the opportunity of using even a hammer and 
chisel, are to be drafted out with the Government hall- 
mark upon them as qualified teachers. It is surely time 





the department woke up to a sense of its duty. The one 
bright spot in this dark region is the instruction in 
mechanical drawing, which is practical. The instructor 
also, once a session, shows the students the use of a 
testing machine, and teaches them to plot diagrams, but 
this is the one oasis in a dreary waste of useless learning. 
In all we have said, we do not intend to imply that the 
museum at South Kensington is not a most valuable 
institution ; but the use that is made of it as the sole 
means of preparing teachers is in our judgment absurd. 
One might as well ground a boy thoroughly in French of 
the period of the “‘Romaunt of the Rose,” and expect 
him to be able to teach modern French, as to proceed 
upon the lines followed in this branch at the College of 
Science. The student, doubtless, has feverish and 
excited dreams before his final examination of unheard- 
of combinations of epicyclic trains, escapements of 
watches, crown wheels, and cam motions, and wakes up 
to put his thoughts on paper. 

We feel that the papers set by the City and Guilds of 
London are much more practically useful than any which 
are likely to proceed from the Royal College of Science, 
in this particular branch, for some time to come. The 
pity of it is that as the Government grant is made upon 
the successes obtained in the May examinations, the 
teachers can do no other than follow in the direction 
pointed out. We trust that now that so much is being 
done to make technical education a real boon to the 
artisan and to the employer, we shall speedily see a 
change in the methods employed for educating the science 
teachers, for if the fountain head is poisoned it is unlikely 
that we shall obtain pure water in the streams running 
from it. 








ELECTROLYTIC ALKALI AND BLEACH. 





THE development of the alkali trade which has taken place 
within the last few years has been up till now more of a 
tentative than of a strictly manufacturing nature, feelers 
having been put forth in various directions to ascertain the 
prospects of success before making a final and costly advance. 
What has hitherto limited both the tield of exploration and 
attempts at its permanent occupation has been the absence 
of sound information as to the cost of schemes that perhaps 
looked pretty enough on paper, but were too little worked out 
to induce a prudent manufacturer to venture much money in 
them. This is intelligible, and indeed inevitable, for though 
it would be distinctly advantageous for the rank and file to 
have an industrial forlorn hope continually skirmishing in 
their van, no one is likely voluntarily to assume so arduous a 
position, since the brutal, but on the whole most necessary 
question, ‘‘ Will it pay?” is ever present, and has very little 
of the heroic about it. 

At last, however, a distinct step has been made in the com- 
putation of the cost of the most promising of the newer 
methods for making electrolytic alkali and bleach, as some 
figures are given by Messrs. Cross and Bevan in a paper 
recently read before the Society of Chemical Industry, which 
are based on observations made on a fairly large scale. It will 
suffice as a preliminary to remind our readers that the 
electrolytic production of alkali and bleach depends simply 
upon the impression of electrical energy upon a solution 
of common salt, whereby it is split up into hydrogen and 
caustic soda, which appear at the kathode, and chlorine 
which is evolved at the anode. The first named is 
at present wasted, though its utilisation or suppres- 
sion in the first case, with the obtainment of a valu- 
able bye-product, and in the second with the achievement 
of the saving of an item in the energy bill, will probably come 
some day. The caustic soda is either used as such, or carbon- 
ated and converted into soda ash, and the chlorine is absorbed 
by lime with the production of bleaching powder or liquor, 
according as the lime is used dry or suspended in water. Salt 
being cheap enough, it follows therefore that the chief cost 
will be in the energy required, and in the interest of the capital 
locked up in the plant, which is considerable on account of the 
relatively small output per unit of plant, when working under 
conditions economical of electrical energy. It is, therefore, 
plainly of immense importance to obtain a horse-power at 
the lowest possible rate. The estimate is made thus:—A 
plant comprising two engines of 1200 indicated horse-power 
each would consume 64 tons of coal per day of twenty-four 
hours, reckoning that 2}1b. of coal suffice to produce one 
horse-power hour. This, at 10 shillings a ton, is £32. 
Labour is set down at £4 per twenty-four hours, 
two shifts of eight men each at 30 shillings per week 
being provided. Depreciation is taken at 10 per. cent. for 
300 days per year on £10,000 for the engines, and £7000 for 
the boilers, and amounts to £5 14s. perday. Oil and waste 
are covered by a charge of £1 per day, making the total cost 
for 2400 indicated horse-power per day of twenty-four hours 
£42 14s., which comes out at 0°71 of a farthing as the cost of 
one indicated horse-power for one hour. We do not sup 
that this estimate will pass without criticism, but it is at least 
interesting to note that Prof. John Hopkinson has stated 
that one Board of Trade unit—1000 watts—should be pro- 
duced for one-third of a penny, a figure which tallies with that 
given by Messrs. Cross and Bevan. Assuming a loss of power 
of 17 per cent. in the conversion into electrical energy, there 
will be 2000 electrical horse-power available at the terminals 
of the electrolyser. A further and considerable loss comes in on 
account of the fact that it is not found practicable to 

rform the work of electrolysis with the smallest number of 
volts that is theoretically sufficient to effect the decomposition 
of sodium chloride, 44 volts being required instead of some- 
thing like half that number. In consequence, the 1,492,000 
watts available at the terminals only suffice for a current of 
331,555 ampéres, i.c., 7,957,320 ampere hours in twenty-four 
hours. The quantities of caustic soda and bleach which this 
will yield, allowing an efficiency of 80 per cent. of the 
theoretical, which is the value found by actual experiment, 
are 9-378 tons and 22-43 tons respectively, which at present 
market prices of £12 and £7 10s. per ton, would give a return 
of £280 15s. 3d., or in the event of the conversion of the 
caustic into soda ash, one of £239 13s. 6d. The cost of produc- 
tion by the electrolytic method is stated thus :—Raw materials 
(salt and lime), £18 ; power (57,600-horse power hours at } per 
hour), £60; labour, £10; casks and packages, £18 ; deprecia- 
tion on plant and buildings, £10; superintendence and office 
expenses, £5; making a total of £121. Certain other charges 
must be added for some of the processes now before the 
public, notably in the case of the Le Sueur process, which 





uses a perishable diaphragm and anodes. These amount to as 
much as £30, so that a total cost of production of £151 is 
arrived at in thisinstance. Even with this addition, however, 
the cost compares favourably with the selling price, and it 
must be remembered that these are not merely fancy figures, 
but have been arrived at from data obtained by working the 
above-named process on a scale of half a ton of bleach 
per day. 

Apart from the question of cost of power, which we will not 
at present discuss, two things are to be considered. The first 
isthe paramount necessity of abolishing, if it can be by any 
means contrived, such objectionable parts of the electrolytic 
plant as diaphragms and anodes that need frequent renewal. 
This, we believe, one of the existing processes—the Green- 
wood—claims to do, but the other, the development of which 
has also been seriously attempted—the Le Sueur—apparently 
acquiesces in the chronic destruction of an important part of 
the electrolytic cell, in spite of the obvious consequence that 
no less than one-fifth of the total cost of production is 
accounted for by this want of permanence. The second 
is the fact that the present is a particularly rosy time 
for the growth of new processes of alkali manufacture, 
as prices are high on account of the trade being for 
the momenta gigantic monopoly. It is true that caustic soda 
is now about £12 per ton, and bleach £7 10s., but £10 and £5 
were nearer the figures before the advent of the Alkali Union 
and they would be reverted to the moment a formidable rival to 
existing concerns arose, The margin in favour of the electro- 
lytic method, though still considerable, would be less 
handsome than it is at present, and any unforeseen source of 
expense might narrow it yet further. Notwithstanding this, 
there is no reasonable doubt but that the principle upon 
which the electrolytic production of alkaliand bleach depends 
is the right one, and how notably it has progressed along the 
path of practice we have this moment recorded. 








LABOUR AT THE PANAMA CANAL. 





A VERY instructive account is given in a recent number 
of our contemporary, the Journal des Travaux Publics, of 
the manner in which the organisation of the labour depart- 
ment was conducted at the works of the Panama Canal. So 
far back as the year 1883, the company was pledged to 
excavate monthly over a million cubic yards of material, and 
in order to accomplish this task the number of men required 
would have amounted to some fifteen or twenty thousand, a 
total which was regarded as a very easy matter to obtain. 
As a matter of fact, in 1887, when it was stated that there 
were fifteen thousand men on the works, a report from a 
Government agent was to the effect that the total had never 
exceeded five thousand. 

A brief reference to the locality is necessary to explain how 
the company fell into such grievous error respecting the 
labour capabilities of the district. The territory of the 
isthmus itself is well nigh deserted. Here and there there 
are two or three villages, the denizens of which occupy their 
time in the extraction of caoutchouc, the cultivation of the 
banana, or in hunting and fishing. In the incipient stage o 
the undertaking the company believed that the higher parts 
of the country would furnish it with a large contingent of 
workmen. It was not long before this anticipation was 
shown to be delusive. Such is the fear with which the 
natives themselves regard the valleys of the Chagres and of the 
Rio-Grande, that none will consent to live there. It is 
equally impossible to prevail upon a Panaman to pass a 
single night at Colon, as to induce a Colombian to spend 
twenty-four hours in the capital. Neither the one nor the 
other consider themselves safe outside their own place of 
residence. The lower districts of Colombia can supply some 
good labourers, chiefly half-castes from Carthagena, but the 
numbers available are so limited, that the company had to 
seek elsewhere to comply with the demand. 

Attention was then directed to the negroes in Jamaica, who, 
allured by the large wages offered, came over in 1883 to the 
number of 2000. This contingent not proving sufficient, 
recourse was had to a system of engagements, and agents cf 
the company were dispatched in all directions to the 
Antilles, Mexico, Venezuela, and other countries to procure 
all the workmen possible. Their success was very indifferent, 
when some enterprising parties in Jamaica proposed to the 
company to import negro workmen from their country. A 
premium of 5s. per head was agreed upon by the contracting 
parties, besides a free passage, and an advance of £1 to every 
man when on board. A regular exodus at once took place 
from Kingston. Freighted with the newly procured labourers, 
the Cunarders arrived at Colon, and yet the company’s 
premises remained nearly empty, as the same vessels which 
conveyed the men to the canal took back an equal number cf 
passengers. It seems that immediately on disembarking, the 
negroes spread themselves at large over the town and vicinity, 
and the next morning took their return passage at 5s. a head 
to Kingston, where they ——— themselves on the same 
terms as before. To prevent the constant occurrence of this 
practice, the company tried the expedient of — special 
trains which conveyed the men from the wharf at Colon 
under escort to the barracks prepared for their reception, but 
as it was impracticable to exercise an incessant watch over 
them, numerous desertions took place. It was only at last, 
by raising the wages of the labourers to 5s., and sometimes 
7s. a day, that a certain number of them could be retained on 
the works. 

Notwithstanding this heavy increase, the desired end was 
not obtained. It attracted certainly considerable numbers, 
up to ten and twelve thousand in 1888, more than were 
required, but those who ostensibly came to work rarely 
remained more than three consecutive days on the job, but 

ssed the rest of the week in carousing in the canteens, in 
acral of ill-fame, or in the gambling dens that the Chinese 
had erected at almost every corner of the encampments. A 
professional gentleman, who visited the isthmus in 1887 and 
the two following years, remarked as follows :—‘‘ The work- 
men are paid every Saturday. They Sunday in amuse- 
ments and debauchery. On the following Monday the 
greater part of them rest, to recover themselves from their 
previous orgies, and they recommence work on Tuesday. 

immense number of taverns and drinking shops have 
been put up by the Chinese along the whole line, and I am 
forced to the conclusion, from personal observations, that the 
majority of deaths credited to the Isthmus of Panama 
should be more correctly attributed to immorality and 
alcoholism.”’ Our contemporary observes, that in spite of 
the truth of this condition of affairs, the contractors who had 
undertaken to complete the works in too short a time, con- 
tended, at high prices, for labourers even such as these 
were, 
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CRANK SHAPING MACHINE. SHEFFIELD A CITY. big hotel and a daily paper the next. We have none of these 
lightning changes on this side of the Atlantic. Sheffield has 


Tue illustration represents a crank pin turning machine Tue city of steel and cutlery, as the Americans persist in waited until, as a Corporation, it attained its jubilee. The 





specially adapted for turning double or single-sweep crank | calling it, is now a city in reality. In this old-fashioned Mayor—Alderman Batty Langley 


necks. As will be seen by the engraving, the 
machine consists of a large internal wheel 
carried in a V-grooved circular casting, which 
is supported on a bed frame. The wheel 
carries the cutting tools, and is driven by a 
large four-speed cone and double and single- 
purchase gearing. One of the tools is 
arranged to turn between the crank web, 
and the other for turning over the top of the 
webs. The machine is fitted with band and 
self-acting feed motions, and is capable of 
admitting cranks having throws up to 18in. 
centres. The crank shafts are held secure 
in two adjustable V blocks, which will admit 
of shafts from 4in. to 10in. diameter, 
whereby the crank necks are quite true 
with the body of the shaft, which are 
otherwise sprung by being held in lathe 
centres. Machine tools of this kind have 
hitherto been little used. They are now 
growing in favour, because their defects have 
been got over by such firms as Messrs. 
Booth and Co. 


HARVEY-VICKERS PLATE. 


THE engraving herewith shows the back of 
the Harvey Plate, made by Messrs. Vickers, 
after its trial at Portsmouth on board the 
Nettle. The positions of the points of im- 
pact are shown by the chalk circles, other- 
wise it would be impossible to pick them 
out. The face of this plate was given in 
THE ENGINEER of November 18th last, and 
the attack described. It consisted of five 
rounds’ from the 6in.-gun, three of them 
with Holtzer forged steel projectiles, and 
two with Palliser. The behaviour of the 
plate was admirable. There is a_ total 
absence of cracks. The face showed that a 
sufficiently large mass of the head of the 
shot had lodged to exhibit the end of the 
core in the centre of the fragment in two 
instances. Consequently, it might have 
been supposed that the back of the target 
would show more distinct bulges than are 
apparent. We have been furnished with a 
photograph of the backing, which might 
show the impression of the bulges more 
distinctly than they are to be seen in the 
back of the plate itself, but does not show 


any indication of them. The fact is that the shot head | country of ours cities are of slow growth. Centuries of active | coast. The 
appears to spread and flatten in these very hard faces in | work may in the end attain the dignity which, across the | traditions « 
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HARVEY-VICKERS PLATE 


on taking the chair last 
November, suggested that the fiftieth anni- 
versary of the incorporation of the borough 
should be marked by a petition for the 
advance to brevet rank as a city. The Cor- 
poration did not, as the Americans say, 
‘‘enthuse”’ over the proposal. Some, ir- 
deed, thought there was more honour in 
being an old borough than a brand-new 
city; but the petition to her Majesty in 
council was unanimously passed, and the 
prayer of that petition was granted within 
a few days of its being presented. The 
development of Sheffield has taken place 
almost within the present century. After 
the Norman Conquest, Sheffield remained 
for seven hundred years an unimportant 
place, devoted partly to manufacturing and 
partly to agriculture. The Lords of Hallam 
—from which comes the term ‘“ Hallam- 
shire ’’—ruled with an iron hand. With 
the overthrow of feudal government in the 
seventeenth century, the inhabitants began 
to breathe more freely. Although progress 
was slow, the Cutlers’ Company and the 
town trustees, the two most ancient bodies 
in the place, exerted themselves, with the 
aid of the adjoining towns of Doncaster and 
Rotherham, to secure water communica- 
tion. This was accomplished in 1756. After- 
wards the old bridle roads were broadened 
and extended to turnpike highways, and in 
due. time came railways, with their vast 
facilities for opening up the country. Before 
then, goods had to be sent by pack-horse. 
Old manufacturers tell how their fathers 
accompanied their own merchandise to 
Liverpool, and embarked on a sailing vessel, 
which would take sixty-five days to cross 
the Atlantic—one of the leading steel princes 
of the olden time being actually fourteen 
weeks in making the passage—long er, pro- 
bably, than Columbus himself took in dis- 
covering the New World. Of late years the 
borough of Sheffield has advanced rapidly. 
In 1881 the population was 286,289; ten 
years later it was 324,241. It is served by 
two railway systems—the Midland, and the 
Manchester, Sheffield and Lincolnshire— 

with the prospect of the London and North- 
Western making early entry. A strong 
effort is being made to secure effective 
water communication by a canal to the 





people of Sheffield, although no Cathedral 
‘ling around the place, are in historic associa- 


a way that would have been thought impossible in the | ferry, comes like Jonah’s gourd, almost in the night. In the | tions, industrial enterprise, and attractive surroundings 
States, the howling wilderness of one week is a city, with a | citizens of no inean city. 


case of a Holtzer projectile. 
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THE LIVERPOOL OVERHEAD RAILWAY. 





Iv our impression for the 27th ult. we gave a general de- | 


scription of the Liverpool Overhead Railway, which has been 
recently completed under the engineers for the work, Messrs. 
Sir Douglass Fox and J. E. H. Greathead, M.M. Inst. C.E., 
the chief contractor being Mr. J. W. Willans. The illustra- 


tions we published on pages 70 and 76 ante leave very little | 
to be illustrated or described with reference to the design and | 


construction of the railway; but with regard to the rolling 
stock and motive power, the di 
rising and falling gradients on the line will be of interest. | 
It will be seen on inspection of this diagram that the | 
maximum gradient is 1 in 40, and that this is only of short 
length. The conditions are thus in this respect favourable 
to the system of haulage which was selected, namely, the 
electric. The railway is designed for the use of any of the 
well-known systems of mechanical haulage, but the electrical 
was ultimately selected, and that which relates to the work- 
ing of the line by electricity has been designed and car- 
ried out by Mr. T. Parker, M.I.E.E., as engineer and manager | 
for the Electric Construction Corporation. On the line, | 





given herewith of the | 


Plan of Generating Station. 


| The boilers and steam pipes are covered with Leroy’s non- 
| conducting composition. The dynamos are driven by four 
| horizontal coupled compound engines, with Corliss valve 
| gear, and each capable of indicating 400-horse power, with 
| 120 Ib. steam pressure, at 100 revolutions per minute. The 
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running under full load. The condensing water is taken from 
the dock adjoining the generating station, and passed through 
brass tubes. The air and circulating—centrifugal—pumps 
are driven by small compound vertical engines, having Fer- 
guson’s patent triangular connecting rods. The cylinders, 
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which, as we have already said, is six miles in length, double 
track, there are fourteen stations, with cross-over roads at 
each intermediate station, and double cross-overs at the 
terminal stations. It is eventually intended to run a three 
minutes’ service, and generating plant has been provided for 
this. There are some moderately sharp curves on the line; 
the maximum being six chains radius. The maximum dis- 
tance between any two stations is 1200 yards, and the 
minimum distance 300 yards. The journey from one end of 
the line to the other will be completed in about thirty minutes, 
including half a minute stop at all stations. In the first 
instance rolling stock is only being provided for a five 
minutes’ service. It is hoped that the traffic will be carried 
with the expenditure of about 7 lb. of coal per train mile. 

The generating station and plant.—The station occupies 
@ position close to the structure and approximately in the 
centre of its length. The arches under the existing coal 
railway have been utilised for the generating station. It is 
intended that the line shall eventually be extended at each 
end by a length of 14 miles, this bringing up the total when 
completed to nine miles. 

The plant in the generating station is arranged as shown 
in the engravings. The boilers, as shown on this page, are six 
in number and of the Lancashire type, 30ft. by 8ft., con- 
structed for a working pressure of 120 lb. per square inch, 
fired by Vicars’ mechanical stokers, the coal supply being 
drawn from hoppers overhead, into which the trucks on the 
existing coal railway are emptied. Coal supplied to the vari- 
ous boilers by means of a conveyor, oat the feed passes 


through a Green’s fuel economiser, consisting of 384 pipes. 


Transvers Section of Generating Station 
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cylinders, 154in. and 8lin. diameter, 36in. stroke. Valves 
fitted to all cylinders. The fly-wheels are 14ft. diameter, 
grooved for nineteen 1}in. diameterropes. The arrangement 
of these engines and the mode of driving are illustrated by 
the engravings on pages 118 and 124. Independent surface- 
condensing plant is used, divided into two units, each capable 
of condensing steam from three of the main engines, 
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Plan of part of boiler house 


— and 15in. diameter, 12in. stroke. As auxiliary machinery 
there are two pumping engines for boiler feed, each capable 
of supplying four boilers. One engine for driving stoker and 
conveyor—10 indicated horse-power—and two small engines 
for working the scrapers on the economiser. ll steam and 
feed pipes are arranged to give a duplicate service between 
boilers, engines, and pumps. Arrangements are also made so 
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that the engines may exhaust into the atmosphere in case of 
water not being obtainable at any time for condensing. 
Four Elwell-Parker shunt-wound dynamos, each giving an i 





ELEVATION OF MOTOR AND BOGIE 





Half Transverse Sectian. Half End Elevation. 


output of 400 volts, 475 ampéres, at 400 revolutions per 








minute, are , and are arranged as shown on pages 118 and 
124. The magnets are of the double horseshoe type, fixed 


Scale. 
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vertically, divided on the horizontal centre line, so that the 
top half can be readily lifted off to allow of examination or 
removal of the armatures. The pulley is carried between two 
bearings, and a coupling being inserted between the pulley 
and armature shafts, allows the latter being taken out without 


























END VIEW OF MOTOR IN POSITION 

taking off ropes, dismounting pulley, or interfering with the 
set of the bearings. Each dynamo i is coupled up through an 
ammeter to a double-pole automatic magnetic cut-out, which 
also answers the purpose of main switch. All the machines 
couple in parallel on to omnibus bars, from which the current 
is taken by underground “armoured” cables to the conduc- 
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we 


tors on the line, a larger automatic magnetic cut-out being 
inserted, carrying the whole of the current. Multiplecontact 
switches and resistance coils in the shunt circuit arc employed | 
for regulating the electro-motive force of the machines. 
Conductors—The conductor, consisting of a steel channel, 
of the section shown on page 74, is carried the whole, lengths 





LIVERPOOL 











see engraving on page 119—the conductor is bent so as | 
to run parallel for a short distance on each side of the ordinary 
rails, but leaving ample clearance to prevent arcing across. 
The current is collected from the surface of the steel channel 
by means of cast iron shoes loosely hinged to insulated iron 
strips carried bythe bogies. This is shown on the engraving | 


OVERHEAD RAILWAY 


COM PA 


As each carriage is fitted at one end with a driver's box 
and necessary switch and brake gear for controlling the work, 
there is no shunting at the terminal stations, the driver 
changing ends. The gangway between the two cars gives a 
clear passage through forthe guard. The carriages are shown 
in elevation. plan, and section, on page 119, and in perspec- 


| tive on this page. 





LIVERPOOL OVERHEAD RAILWAY—CROSSINGS OF RAILS AND ELECTRIC CONDUCTORS 


of both up and down lines between the ordinary rails, the 
latter forming the return circuit. The steel channel is 
carried upon pot insulators, supported by cross timbers 
between the longitudinal sleepers, as shown by the engravings 
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ALLEN’S AIR COMPRESSOR 


on pages 70,71, and 74. The surface of the steel channel, | 
forming the centre conductor, is jin. higher than the | 


on page 76. The shoes are made much wider than the con- 
ductor, so as to stretch across at the cross-over roads from the 
conductor on the one side to the conductor on the other side 
of the ordinary rails. A collector is fitted to each motor 
bogie. 

Carriage’. —The carriages, two of which form a train, are in 
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ALLEN’S AIR COMPRESSOR—PLAN 
length over end pillars 45ft.; the width overside pillars, 8ft.6in. | 


| The carriages are mounted on two four-wheeled bogies, one 


of which carries a motor as shown. The centres of the 
bogies are 32ft. apart. The wheel base of the bogies is 7ft., | 
and the wheels are 2ft. 9in. diameter. They carry fifty-seven | 


The motors on each train are, as shown on page 119, on 
the leading and trailing bogies. Six incandescent lamps 
light each carriage, supplied with current from the centre 
conductor, the same as the motors. 

The carriages are fitted with Westinghouse brakes, with 
compressed air stored in receivers carried under the carriages, 
and these being charged by an air compressing plant fixed at 
the generating station at the north end of the line. Hand screw 
brakes are also provided. 

Motors.—The armatures of the motors are mountel direct 





AN AUTOMATIC ELECTRO-MAGNETIC SICNAL 


upon the axles, and arrangedas shown in the annexed engrav- 
ings. Ten revolutions of the axle per minute gives a speed to 
the car of one mile per hour. The maximum speed necessary to 
do the journey in the time specified is approximately 26 miles 
per hour, or 260 revolutions of the motor per minute. 

The motors are series-wound, and when tested with a brake 
gave the following torque effects on the rim of the wheels— 
2-9in. diameter—with respective currents given below, when at 
rest :—30 ampéres, 1701b.; 40 ampéres, 300 1b.; 50 ampeéres, 
4501b.; 60 ampéres, 650 1b.; 80 ampéres, 1060 lb. 

An engraving is given above of one of the automatic electro- 
magnetic signals, the whole of which, with the connected 
apparatus forming the automatic signal system, has been 
worked out by Mr. J. A. Timmis, M. Inst. C.E. We must 
postpone to another impression some further particulars 


| regarding these signals and their arrangement, and also 


with regard to other details concerning the electrical appa- 
ratus. 

On pages 73 and 74 of our last impression, in describing 
the method of erection of the superstructure and the appara- 
tus employed, reference was made to Allen’s portable air 
compressor used for supplying the compressed air rivetters. 
A perspective illustration—Fig. 6—was given of the portable 
air compressor. The construction of this part of the plant 
will be better understood by reference to the accompanying 
engravings—Figs. 3 and 4. We may mention that the whole 
of the superstructural iron and steel work has been painted 
with Colley’s Torbay oxide of iron paint. : 

On Saturday, the 4th inst., as announced, the line was 


top of the ordinary rails. At the cross-over roads— ' passengers; sixteen first-class, and forty-one second-class. formally opened by the Marquess of Salisbury. 
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Recentiy, in his Lancashire notes, our correspondent 
referred to a specially designed air compressor, constructed 
by Messrs. Thos. Larmuth and Co., of the Todleben Iron- 
works, Salford, Manchester, for the Meyer. and Charlton 
Gold Mining Company, for working the pumps, and also Messrs. 
Larmuth’s patent Hirnant rock drills. We are now enabled 
to give an illustration with more detailed description, and at 
the outset we may state that the main features are the small 
amount of clearance required in the air cylinder at each end 
of the piston stroke, the inlet valves being so constructed that 
they retain all the lubricant used in the air cylinder, so as to 
nearly fill up the clearance at each end of the cylinder 
with the lubricant, an arrangement which gives great 
economy in compressing the air. The high-pressure cylinder 
is 149in. in diameter, fitted with a hard cast iron liner, 
forming a jacket for steam at boiler pressure round the 
cylinder, the inside bore of the liner being finished after the 
liner is forced into the seating, and the jacket is so arranged 
that the condensed water can be drained off from both the 
cvlinder jacket.and the steam chest by one expansion trap. 
The high-pressure cylinder steam chest is cast on the cylinder, 
and provided with one mainand two expansion slide valves, the 
expansion slides being operated by a square-threaded screw, pro- 
vided with bronze nuts and coupling. A bracket is bolted to the 
endof the steam chest, supporting a hand wheel and bronzeindex 
plate, showing the ratio of expansion of 3, }, 8, and 3 of the 
stroke, the expansion being adjustable while the compressor 
is running. The valve spindles are of mild steel, 1gin. 
diameter for the main slide valve, and 1jin. diameter for the 
expansion slide valves, and the high-pressure piston is of cast 
iron, strengthened with ribs internally, and provided with two 
outer hard cast iron rings, expanded by a steel coil, the points 
of the rings being provided with bronze plates, secured to one 
side of the ring only, to prevent leakage. The piston-rods 
are of mild steel, 3}in. diameter, secured to the piston block 
by a bronze nut, and to the crosshead by three steel nuts, 
provided with a safety locking arrangement, to prevent the 
nuts getting loose. The crossheads are of mild steel, each 
3fin. diameter in the necks for the forked end of the 
connecting-rod, and provided with two slide blocks, 12in. long 
by 43in. wide. The crank shaft is of very mild steel, Tin. 
diameter for the cranks, 6}in. diameter by 12in. long in the 
bearings, enlarged to Tin. diameter, where the excentrics are 
keyed on, and further enlarged to 8}in. diameter for the fly- 
wheel. The fly-wheel is 10ft. Gin. diameter, weighing about 
53 tons, and cast in halves. The low-pressure cylinder is 
253in. diameter, not steam jacketted, but provided with 
& piston and rings of the same class as in the high-pressure 
evlinder, the piston-rod being 3}in. diameter, and the steam 
chest cast on the cylinder, and provided with a double- 
ported slide valve. The slide valve spindles are 1$in. diameter, 
of mild steel, and both the high and low-pressure steam 
cylinders are provided with polished cast iron covers, well 


| 


stiffened with ribs cast on each cover. The cylinder covers 
are also finished bright, and strengthened with ribs cast on 
each cover. The two air cylinders are fixed at the back of 
the high and low-pressure steam cylinders, and operated by 
the extension of each piston-rod through each steam cylinder ; 
each air cylinder is 18in. diameter, and the working barrel of 
each cylinder is cast in a tank, forming a water-jacket round 
each working barrel, whilst each cylinder is also provided with 
a jacketted cover at each end forming chambers for four inlet 
valves, and three delivery valves, of bronze. The delivery 
valves are connected by a port with an outlet branch in the 
centre, and the inlet valves are provided with mild steel 
spindles, steel buffer washers and leather faces, and bright 
steel springs for closing the valves. The delivery valves are 
also provided with springs, the valves being supported on steel 
stems, screwed into the covers. The cooling water is delivered 
in the bottom of the air cylinders, and thence through a 
perforated plate to distribute the water, part passing through 


| the jacketted covers, and over six waste water weirs into two 


| waste water pipes. 


The pistons for the air cylinders are of 
the same class as in the steam cylinders, every care being 
taken that the outer rings are perfectly air-tight, by grinding 
or surfacing until tight, when tested with an oil pressure 
of 150 1b. to the square inch. The inlet and delivery valves are 
constructed on a modification of Sturgeon’s patents, and the 


| clearance space at each end of the cylinder does not exceed 
| one-tenth of an inch between the piston and the cover, and 





means are provided for adjusting the position of the pistons 
at the crosshead ends, as wear takes place in the connecting- 
rod ends. The high and low-pressure cylinders are provided 
with the Empire patent sight-feed lubricators, and the air 
cylinders with patent sight regulating oil cups. All the 
cylinders are 36in. stroke, and have been cast on end in dry 
sand. The compressor is bolted to two massive bed plates, 
cast in two lengths, and each cylinder is securely bolted to 
the bed plates, which are connected by three strong cast iron 
stays. The high-pressure cylinder is provided with a 4in. 
stop valve for starting purposes, and the jacket with a pipe 
and expansion condensed water trap, with drain cocks to 
both ends of both high and low-pressure cylinders. A cast 
iron receiver pipe is provided to connect the high-pressure to 
the low pressure cylinder steam chest, and this receiver pipe 
is fitted with a re-heating coil of copper, provided with a pipe 
and stop valve, to supply steam to the coil from the high- 
pressure steam chest, the copper coil being provided with an 
expansion trap, to clear all condensed water from the coil. 
The receiver pipe is also provided with a condensed water 
expansion trap, to clear out all condensed water from the 
receiver pipe. A lever push valve, taking steam from the 
boiler side of the 4in. starting valve on the high-pressure 
cylinder, is provided to admit steam into the receiver pipe, 
and low-pressure steam chest for starting purposes. The 
steam pressure is to be 140 |b. on the square inch, the working 
air pressure 701b. on the square inch, and the compressor is 
to run at a speed of 80 revolutions, or 480ft. per minute, if 
required. 





A hand barring apparatus is provided, consisting | 


of a lever and catch, so arranged that the catch is thrown 
01t of gear when the compressor starts, and ample power is 
provided, so that one man can operate the apparatus. 








LEEDS ASSOCIATION OF ENGINEERS.—At the last ordinary meet- 
ing of this Association, held in the lecture-room, Park-lane, the 
President—Mr. R. Lupton—in the chair, Mr. Wilson Hartnell, 
M.I.M.E., read a paper on ‘‘The Useof Lines in Engineering 
Work.” He treated of the lines necessary or desirable in the 
workshop to produce forms shown on the drawings. With regard 
to shaping, he said that if a line be drawn showing accurately the 
piece to be cut away, it is merely necessary to work to that line 
and stop ; but if there be no accurate line, it is necessary to cut 


off a portion manifestly insufficient, repeating the process 
on the system of try and try again, involving immense 
waste of time. Pattern makers were superior to fitters. in 


the art of lining out, and it was to be regretted that young 
men went to the vice or machine tool without having had any 
teaching or experience in this art. Mr. Hartnell described the 
general principles of lining out, and the tools used, and gave some 
of the examples which had come under his notice, illustrating the 
same by numerous blackboard sketches. His conclusion was that, 
although it cannot be supposed that a knowledge of the use of 
lines is less than it used to be, yet it is being confined to the few. 
It was chietly the possession of this knowledge that made the old 
millwrights the men they were, and from want of which the 
present race of fitters were deficient. There were no published 
works on the subject, and he thought the Association might take 
the matter in hand. A discussion followed, in which Messrs. 
Lupton, Wood, Bowers, Moorhouse, Drake, Atkinson, Hargreaves, 
and Blackburn took part. A vote of thanks to the author of the 
paper, on the motion of Messrs. Lupton and Moorhouse, was 
carried unanimously. 

THE OWENS COLLEGE ENGINEERING Society. — At the last 
meeting of this Society held in the college on Tuesday, 
January 31st, Mr. Harry Pollitt, of the Manchester, Sheffield, ar d 
Lincolnshire Railway, contributed two papers, ‘ Train Lighting ” 
and ‘‘ Carriage Warming.” Mr. Pollitt referred to the various 
systems of train lighting by electricity and oil gas, and held tke 
view that electric lighting of trains is not yet sufficiently advanced 
to enable us to have perfect confidence in it, as the general arrange- 
ment is still too complicated and expensive, and electricians should 
continue their experiments until they have simplified and 
economised their generating and accumulating appliances to the 
point of commercial practicability. Mr. Pollitt contended that the 
compressed oil gas system is the best, as the carriages, by only a 
slight addition to their weight, are enabled to carry a supply of 
gas sufficient to feed the lamps for 24 or 36 hours continuously. 
The paper on ‘Carriage Warming” dealt principally with two 
systems, viz., Messrs. Gresham and Craven’s hot water system, 
and the storage heater of Mr. Laycock, of Sheffield. The first 
system is merely a circulation of hot water throughout the train 
from the locomotive and back to the tender, where it discharges 
itself. In the latter system steam is circulated round the train for 
about fifteen minutes, then cut off, and the heat will be radiated 
off from the storage heaters for fourhours. This system gives some 
wonderful results, and will completely revolutionise the warming 
of railway carriages in this country. An interesting discussion 
followed, after which a hearty vote of thanks was given to Mr. 
ollitt for his interesting paper. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY -DIVISION, 
(Before Mr. JusTIcCE KEKEWICH.) 
THE NATIONAL TELEPHONE COMPANY (LIMITED) ¢. BAKER. 

His Lordship delivered judgment on Saturday in this case, 
which is one of momentous importance to telephone companies 
who have adopted in large towns the system known as the *‘ tele- 
phonic exchange,” and also to tramway companies using electricity 
as the motive power for their tramcars. The action, the nature of 
which has already been reported in the Times of January 18th, 
was brought by the plaintiff company, who are using their “ex- 
change ” system at Leeds, to restrain the nominal defendant, who 
is a contractor employed by the well-known Thomson-Houston 
International Electric Company, and has recently constructed 
an electric tramway in Leeds, which is under the control 
of the corporation, from committing an alleged nuisance in 
the working of the tramway. The nuisance complained of 
was caused by electrical disturbance, the electric tramcars 
affecting, it was said, the telephone wires to such an extent as 
to prevent the plaintiffs’ subscnibers from communicating with one 
another, and the question was whether the plaintiffs could pre- 
vent the defendant from causing this natural electrical disturb- 
ance to the prejudice of their telephonic system. The point 
raised by the action is a novel one in the Courts of this country, 
though it has been much discussed by Parliamentary Com- 





mittees and in the United States. During the progress of 
the action his Lordship directed certain experiments to 
be conducted at Leeds by Mr. Macrory, with a view to 


ascertaining the nature and extent of the alleged disturbance, and 
this report was duly made to his Lordship. The trial of the action 
occupied several days, and at the conclusion of the arguments, on 
January 17th, his Lordship reserved judgment. 

Sir R. Webster, Q.C., Mr. Warmington, Q.C., Mr. Fletcher 
Moulton, Q.C., Mr. Micklem, and Mr. R. W. Wallace appeared for 
the plaintiffs ; and the Solicitor-General—Sir John Rigby, Q.C.— 
Mr. Bousfield, Q.C., and Mr. Dunham for the defendant. Mr. 
Morton Daniel held a watching brief for the Thomson-Houston 
International Electric Company. 

Mr. JUSTICE KEKEWICH said: As between the National Telephone 
Company, whom I shall treat as the sole plaintiffs, although 
another is associated with them, and the Leeds Corporation, whom 
I shall treat as the real defendants, although not appearing on the 
record, there is no question of title and ne question but that each 
is lawfully exercising undoubted rights. Nor is there any question 
but that the acts of the defendants interfere with the exercise by 
the plaintiffs of their lawful rights. This would, I believe, have 
been undoubtedly true if the case had been thrashed out on 
evidence without the advantage of Mr. Macrory’s report ; but that 
report renders it unnecessary to deal with the evidence on this 
point. And the interference is of a serious character, so that, if 
actionable, the remedy would properly be by injunction rather than 
by damages. The real and only question in the case is whether 
the interference is actionable. It was practically admitted by the 
plaintiffs, and my own view certainly is, that, if they can main- 
tain the action against the defendants at all, it must be on the 
application of the principle now well known as that of “‘ Fletcher 
e. Rylands”—L. R., 3, H. L., 330. That principle, for the pur- 
poses of application to the case in hand, may conveniently be 
stated by reference to the second of four propositions set out in 
the fifth chapter of Mr. Garrett’s book on the ‘‘ Law of Nuisance,” 
which I have consulted in connection with more than one point in 
this case, and gladly take this opportunity of mentioning as a 
work of uncommon merit. The proposition is, I think, capable of 
improvement by the substitution for “non-natural” of “‘ extra- 
ordinary,” which is the term employed by Lord Kingsdown 
in defining somewhat analogous water rights in his well-known 
judgment in ‘Miner +. -Gilmour”—12 Moore's P. C. Cases, 
131. The land into which the plaintiffs and defendants 
alike discharge their electric current does not belong to either of 
them ;’ but, for the reason above indicated, there cannot, as 
between them, be any question that the principle ought to be 
applied—if it be applicable at all—on the basis of their being 
absolute owners. That principle has never yet been applied in 
English law to such a matter as is now under consideration; and 
perhaps it would not be too much to say that those who enunciated 
the law in ‘‘ Fletcher «. Rylands,” and have commented on and 
followed it in other cases, never had present to their minds the 
application of the doctrine to an electric current and the possible 
consequences of its discharge into the earth. The question has 
been carefully considered in America, and I have studied with deep 
interest the case of ‘‘Cumberland Telephone and Telegraph 
Company ¢. United Electric Railway ”"—42 Federal Reporter, 
273. The judgment of the Court in that case, though in nowise 
binding on me, has commandéd my earnest attention and 
respect, and but for one circumstance I should not hesitate 
to allow my own conclusion to be guided by the powerful 
arguments there set forth. That one circumstance is the 
want of full adoption of the principle of ‘‘ Fletcher 7. Rylands.” 
American law apparently holds the owner of land used for a non- 
natural or extraordinary purpose responsible for the consequences 
of such user to his neighbour only when they result from that 
owner's negligence, and if he can satisfy the Court that he has not 
been guilty of negligence, the resulting damage to his neighbour 
is not actionable. It seems to me that, if the principle of 
** Fletcher 7. Rylands” had been fully adopted in America, the 
conclusion 6f the Court in the case just cited must have been 
different. I believe that in Scotland, too, the principle of 
‘* Fletcher 7. Rylands” has not been accepted, and is not regarded 
as consistent with justice between man and man. It does not fall 
to me to consider so large a proposition. The principle is 
thoroughly well settled here, and my duty is merely to consider 
whether it is applicable. It would be easy, of course, to point out 
differences between all the cases to which it has hitherto been 
applied and the present; and I have already said that injury 
arising from such a case as the discharge of electric current can 
scarcely have been contemplated by any Judge in previous cases. 
But, after reflecting much on the novelty of the case, on the argu- 
ments addressed to me, and on the peculiarity of an electric 
current as distinguished from every other power, I fail to see any 
reason why the principle should not be applied to it. I cannot see 
my way to holding that a man who has created, or, if 
that be inaccurate, called into special existence, an elec- 
tric current for his own purposes and who discharges it into 
the earth beyond his control, is not as responsible for 
damage which that current does to his neighbour as he 
would have been if, instead, he had discharged a stream of 
water. The electric current may be more erratic than water, 
and it may be more difficult to calculate or to control its direction 
or force, but when once it is established that the particular current 
is the creation of, or owes its special existence to, the defendant 
and is discharged by him, I hold that if it finds its way on toa 
neighbour’s land and there damages the neighbour, the latter has 
a cause of action. At any rate, I think that if a distinction is to be 
taken between this and other forces for this purpose, that distinction 
must be made by a higher tribunal and not by a judge of first 
instance. It was endeavoured to be argued on behalf of the 
defendants that the current injuring the plaintiffs was only part 
of the general body of electricity which may be now said to exist 
everywhere and to be proceeding in every direction; but the 
effect of the defendants’ operations is to collect a particular 
portion of this body and to discharge it into the earth 
at a particular spot; and there can be no doubt but that 
the disturbance of the plaintiffs’ telephonic system is caused 
by the particular quantity thus discharged. Assuming the action 
to be maintainable on the principle of ‘‘ Fletcher 7. Rylands,” the 
defendants rely on two answers to the plaintiffs’ claim. First, 
they say the plaintiffs’ might, by an alteration of their system— 








that is, by the adoption of what is known as the “ metallic return’ 
—prevent the disturbance complained of; and secondly, they say 
that they, the defendants, are acting under statutory powers, and 
that if, in the proper exercise of those powers they injure the 
plaintiffs, they are free from blame. The first answer is, to my 
mind, without foundation. The man who complains of his land 
being thrown out of cultivation by the incursion of water escap- 
ing from his neighbour’s reservoir must not be told that he has no 
right of action because, if he had interposed a wall, or otherwise 
taken care to protect himself, the water would not have reached 
his land. He is using his land in a natural way, is not bound to 
take extraordinary precautions, and is entitled to rely on his 
neighbour also using his land in a natural way, or, if he uses it 
otherwise, taking extraordinary precautions to prevent damage 
to others therefrom. There is, no doubt, a body of evidence to show 
that a system different from that adopted by the — has been 
adopted elsewhere with advantage, and may possibly prove to be the 
most convenient though more expensive for them ; but the evidence 
also proves that their presentsystem has been largely adopted and 
is received with favour by many competent to form an opinion. 
It also has the merits of economy. They are my te on their own 
business lawfully and in the mode which they deem best, and I 
cannot oblige them to change their system because — might 
thereby ibly enable the defendants to conduct their business 
without the mischievous consequences now ensuing. True it is that 
the analogy introduced above fails to this extent, that the plaintiffs 
are using the law for an extraordinary purpose, but admittedly it 
is a lawful purpose; and though under an obligation to obviate 
mischief from their own operations to their neighbours, they are 
under none, in my judgment, to protect themselves from the 
defendants or others. The outflow from one reservoir might easily 
destroy another ; but, so far as I am aware, there is no principle or 
authority in English law for rejecting a claim for damage by the 
owner of the latter on the ground that his user, as well as that of 
his neighbour, is extraordinary. The second answer of the 
defendants to the plaintiffs’ claim has required more examina- 
tion. Having recently had occasion, in ‘Allison «. City 
and South London Electric Railway Company,” and again in 
“Rapier x. London Tramways Company,” to consider such a 
plea as is here put forward, and to consider many autho- 
rities, and, in particular, the cases of the ‘‘ Metropolitan 
Asylum District v. Hill”—6 App. Ca., 193— and ‘ London, 
Brighton, and South Coast Railway Company «. Truman — 
11 App. Ca., 45—and their application to different provisions 
and circumstances, I do not find it necessary again to state 
my view of the law or of the lines by which I ought to be guided 
in applying it to a particular case. Therefore I shall but briefly 
explain the reasons for my conclusion that the defendants’ plea is 
good in law, and that they are not responsible to the plaintiffs for 
the mischief caused by their works. e defendants’ authority is 
derived under a provisional order confirmed by Act of Parliament. 
Such provisional orders in connection with tramways and many 
other undertakings of a public character are now common, and, I 
think, must be treated as ‘‘a well-known and recognised class of 
legislation” equally as much as the Railway Acts, which were referred 
to in those terms by the Lord Chancellor in ‘‘ London, Brighton, 
and South Coast Railway Company v. Truman” (11 App. Ca., 53). 
The Railway Acts—again using the language of the Lord Chancellor 
in the same case—were assumed to establish the proposition that 
the railway might be made and used, whether a nuisance were 
created or not; and in my judgment a like proposition must be 
assumed to be established by the provisional orders, one of which 
is here under consideration. The defendants are expressly 
authorised to use electrical power; and the Legislature must be 
taken to have contemplated it and to have condoned by anticipa- 
tion any mischief arising from the reasonable use of such power. 
A distinction was endeavoured to be made between cases where 
extraordinary powers are directly sanctioned by the Legislature, 
and those where it is left to some other authority—in this instance 
the Board of Trade—to determine whether, if at all, they may 
be brought into operation. It is within the competence of 
the Legislature to delegate its authority; and when once 
that delegated authority has been properly exercised by 
the agent to whom it is intrusted, the sanction is that 
of the Legislature itself, just as much as if it had been 
expressed in the first instance in an Act of Parliament. The 
defendants relied on the fifty-first section of the provisional order. 
They argue that the exception there made in favour of the 
telegraphic, which would include telephonic, lines of the Post- 
master-General indicates that interference with any other like 
lines was intended to be permitted. The reference supports the 
more general argument, and I have therefore mentioned it ; but I 
rest my decision more on the established principle laid down in 
many cases, and ultimately ratified by the House of Lords in 
‘London, Brighton, and South Coast Railway Company «. 
Truman.” To this plea of statutory power the plaintiffs have 
a rejoinder. They say that such power cannot avail the 
defendants, unless they have acted reasonably in the exercise 
thereof, and have done their best to avoid injury to 
their neighbours. The argument being sound in law, one 
is compelled to examine the facts. The defendants work 
their tramways on what is called the “single trolley 
system.” There are other systems which have from time 
to time been used, and it seems are still in use elsewhere, 
and there are at least some good reasons for the con- 
clusion that, by the adoption of one or other of these systems, the 
defendants might wholly or partially avoid the mischief which 
they now occasion. There is a contest on the evidence whether 
any of these other systems can be regarded as good apart from 
comparison with that of the defendants; and there is a further 
conflict of evidence whether, if good, they are comparable in 
merit with that of the defendants. My conclusion from the 
evidence is that the defendants’ system is, un the whole, the best 
which practical science has yet discovered, but there is no occasion 
really to go so far as this. It is enough to say—and about this I 
entertain no doubt—that it is at least as good as any other, and 
has been proved by experience, especially in the United States, 
where there have been larger opportunities for experiment and 
consideration, to be as likely as any other to meet the require- 
ments of traffic, and the convenience of all concerned in the 
protection of the site of tramways for the use of legiti- 
mate purposes other than those of the tramway undertaking. 
It cannot be that in the application of the law which 
I am now considering the Court is bound to hold a rail- 
way or other company liable for the consequences of acts 
done under statutory powers, because it has not adopted the 
last inventions of ever-changing, ever-advancing scientific dis- 
covery. It is surely impossible, with any regard to that common- 
sense which after all is the foundation of this and many other 
branches of law, to say that a railway company which was not 
liable last year, last month, or even yesterday, because, until then, 
its undertaking was carried on according to rules acknowledged to 
be the best, it is liable now, not because those rules have been 
proved to be altogether wrong in practice or unscientific in prin- 
ciple, but because some diligent worker in this department has 
discovered what is held for the moment to be a large improvement, 
but may to-morrow turn out to be only a step in the progress of 
further advance, and yet this might be the necessary conclusion in 
many cases, and, indeed, might be the necessary conclusion 
here, if I were driven to support the plaintiffs’ claim on the 
ground that the single trolley system, so largely approved 
where it has been largely tried, does not avail the defendants 
as a proper exercise of their statutory powers, because 
another system is in use, and apparently successful use, at Buda- 
pest or elsewhere. Ido not wish to prejudice the question whether 
a charge of negligence in the exercise of statutory powers can be 
supported by cogent evidence that the company exercising those 
powers has failed to adopt alterations or precautions, which suffi- 
cient experience has shown to be of large, indisputable, and per- 
manent value. That question may easily arise in many of the 
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disputes which are likely enough from time to time to occur b 
public companies and those whom their operations inju 
affect; and it may even arise between the parties to this liti 
gation. Suffice it to say that it does not arise now, Holding 
on the above grounds that the plaintiffs cannot maintain m4 
action, either for an injunction or for damages, against the 
defendants, I must order them to pay the general costs, [f 
ever there has been or can be a case to which the distinction 
between the two scales of costs is properly applicable, this is 
the one ; and the costs must be taxed on the higher scale. But 
it remains to make an exception, and that of some extent I 
have already stated that the interference with the plaintiffs by the 
defendants is beyond doubt. I do not think that this ought to 
have been litigated. Mr. Macrory’s report shows that one fair 
experiment would have proved the facts about which there really 
was very little doubt, independent of his report, and that much 
time was uselessly spent on evidence. Not only must the plaintiffs 
be excused payment of the defendants’ costs of this issue, which 
must be defined to be the issue whether the plaintiffs’ telephonic 
system was in fact interfered with by the defendants’ operations 
but the costs thus excepted from the general costs of the action 
must be borne by tha defendants, and set off. Those costs will, of 
course, include those incurred in the experiments conducted 
at Leeds under Mr. Macrory’s superintendence. They must also 
include the fee payable to Mr. Meters, which it was agreed | 
should settle. I have communicated with him, and ascertained 
the time occupied, and also the expenses incurred by him in rail- 
way journeys and the like, including the expenses of the gentleman 
—Mr. Cuninghame—whom he asked to assist him; and taking 
into consideration these items, I have fixed the fee at 50 guineas 
to cover all expenses, and also such fee as he thinks fit to pay Mr, 
Cuninghame. I am glad to think that the course pursued with 
the concurrence of both parties of sending him down to make 
experiments and report was not only successful in finally settling 
an issue of fact, but also shortened the trial and saved the further 
costs, which further dispute on this point would necessarily 
have involved. There will be judgment for the defendants with 
costs modified in the manner above expressed. 
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THE NEW SEPARABLE LAMP. 





THE mystery which has so long surrounded the new lamp of the 
Westinghouse Electric and Manufacturing Company is no more, 
Early last week, says the Electrical World, invitations were issued 
by that company to inspect, at their shops in Pittsburgh, the 
large lighting dynamos that were built for the World’s Columbian 
Exposition, and also the new lamp, about which so much has been 
said and expected. 

, The accompanying cut represents quite accurately the preferred 
orm. 

As will be seen, the pear-shaped globe is retained, but its lower 
end is given a shoulder, and is thickened out considerably after 
the manner of finishing the neck and mouth of a bottle. The 
interior of this opening is conical in shape and carefully ground 
for the stopper. The latter is also of glass, and is illustrated in 
full size. e stopper proper is also carefully ground to fit the 
bottle neck, but is continued within as part of the seal The whole 
is a single piece which is cast around the leading-in wires in the 





process of manufacture, thus constituting a seal throughout the 
whole length of its major axis. An innovation in this portion of 
the lamp is the substitution of iron for platinum in its construction. 
This has been rendered necessary for two reasons. In the first 
place, the method of casting the seal around the wires rendered 
the employment of a metal not fusible at the temperature of 
molten glass imperative. Platinum is too expensive, and iron was 
found to answer. In the second place, the plan of the lamp, 
which is complete without the usual base, required the terminals 
to be strong enough to withstand without bending the lateral 
strains to which they are subjected when making contact with the 
circuit terminals in the socket. For this purpose iron was well 
adapted, and to increase the rigidity the terminals were made 
large, as shown-in the cut. 

The filament, having been attached to the leading-in wires, the 
stopper having been covered on its bearing surface with a varnish 
or cement, is tightly introduced into the bottle-necked receptacle, 
and exhaustion of the bulb through the opposite end is proceeded 
with. In this latter operation, the specifications of the Sawyer- 
Man patent are followed, nitrogen gas being from time to time 
introduced and withdrawn again, for the purpose of entirely 
washing out the remanant atmosphere with its accompanying 
oxygen. 

implicity is one of the striking characteristics of the lamp, and 
the manufacturers seem to have accomplished their purpose of 
cheapening its manufacture without seriously cheapening its 
appearance. The question which most naturally arises is, will not 
the greater coefficient of expansion of the iron leading-in wires 
cause a cracking, and, therefore, a leakage in the seal. The 
manufacturers claim that experience proves that it does not. 








Unver the auspices of the Institute of Marine Engi- 
neers, a lecture on ‘‘ A Century’s Progress in Shipping and Ship- 


building” will be Cs by Mr. J. Adamson, Junr., of Rothesay, 
in sed own Hall, Stratford, on Friday, the 17th inst., at eight 
o'clock, 
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RAILWAY MATTERS. 


Tue adoption of gas for lighting railway cars is 
rapidly extending in the States. Two new Pintsch gas plants 
were put in operation last month, one at Kansas City and one at 
Toledo. 


Tue report of Swansea Harbour business for 1892 is 
encouraging. In 1891, 1,360,408 tonnage entered ; in 1892, 1,485,043 ; 
in 1891 the steamers alone gave an increase of 11'5 per cent. In 
imports an increase is showing 9°9 per cent; exports, 4 per cent. 


The San Cebrian Railway, from the San Cebrian mines in 
Spain to Madrid, was opened for traffic on Monday. It was pro- 
moted by traders in this district, and the head offices of the com- 
pany are at Middlesbrough. The railway has been some seven or 
cight years in course of construction, 


Tne long-expected a gy? Tradé was promulgated on 
the 6th inst., granting to Herr Alfred Kaulla, on behalf of the 
Anatolian Railway Company, the concession for the Eski-Shehr 
and Koniah line, and for the extension of the line from Angora to 
Kaisarieh, in the direction of Bagdad. 


An Imperial Rescript is published in the Official 
Messenger regarding the appointment of the Czarewitch, as 
President of the Committee charged with supervising the con- 
struction of the Siberian Railway. The Rescript declares that the 
Czar takes a deep interest in the realisation of this undertaking, as 
well as in the other proposed schemes for the colonisation and 
industrial development of Siberia. 


In answer to a question in the House of Commons by 
Mr. Weir, Sir G. Trevelyan said:—The grant of £45,000 to the 
Highland Railway Company, towards the cost of extending their 
line from Strome Ferry to Kyleakin, has been made on the con- 
dition that the money shall be paid on the line and pier being 
opened for traffic; and that, whilst the pier will be deemed part 
of the undertaking of the company, it will be subject to the pro- 
visions of that company’s Bill as rr by Parliament. Iam now 
in communication with the Board of Trade about the regulations 
which should be adopted with regard to the pier. The Treasury 
has not sanctioned any other grant in aid except that on account 
of the Kyleakin extension and pier. 


Tue report of the directors of the Great Southern Rail- 
way of Ireland for the half year ending the 3lst of December, 
just issued, shows a balance available for dividend of £183,757. A 
dividend at the rate of 54 per cent. ined annum on the consolidated 
stock of the company is recommended, which will leave £26,700 
to be carried forward to next account. The traffic receipts show 
an increase of £1237 as compared with the corresponding period of 
the previous year. The directors are disposed to recommend that 
hotels, constructed on the pattern in Switzerland and other tourist 
districts, and kept open for the tourist season, should be provided, 
and these hotels may be either let to suitable tenants or worked 
by the company in connection with their Killarney hotel. If the 
shareholders approved this scheme, they would spend about 
£25,000 on the project, 


Tuer Northern Pacific Railroad Company received a lot 
of engines in 1890 with 62in. driving wheels and cylinders 19in. by 
24in. The Railroad Gazette says ‘the wheels of these engines are 
being changed to 5lin. and the cylinders to 19}in., with the same 
stroke. The cylinders were made originally thick enough to stand 
re-boring. This change has given the engines greater capacity, and 
twenty-four cars can now be hauled on divisions where eighteen was 
the limit before, This is an interesting evidence of the fact that in 
some cases locomotives have been built with too small cylinders. 
Evidence has been coming in during the past two years that when 
the reduction in cylinder volume was made in locomotives in this 
country about five years ago, it was carried too far by some, and it 
has been found that the single-expansion locomotives which have 
the largest cylinders make the best showing in competition with 
compounds. Probably this results from the greater expansion 
obtained with the larger cylinders. It has become quite evident, 
from certain notable cases, that the size of the cylinders is not 
entirely independent of the work to be done, and locomotives work- 
ing on heavy grades should have considerably larger cylinders than 
engines of the same weight used on eomparatively level track.” 


A REPORT by Major-General Hutchinson to the Board 
of T:ade on the Shakespeare Tunnel accident on the 4th ult. has 
been —< A passenger by the 5.20 p.m. up boat train, 
when leaning his head out of the carriage window, was struck on 
the left temple by the corner of the brick-faced pier at the mouth 
of Shakespeare Tunnel, at Dover, and severely injured. The pier 
divides the up and down tunnels, and the corner against which the 
passenger's head struck was only about 174in. from the side of the 
carriage, Major-General Hutchinson attributes the accident to 
the fact of the off rail being dangerously near to the corner of 
the face of the pier, and proceeds: — ‘‘Each of the tunnels 
—which were constructed about fifty years ago—is only 12ft. 
wide, and is too narrow to afford proper clearance for the 
rolling stock. now in use. Though it would now involve an 
almost entire reconstruction of the tunnels to obtain the 
necessary width for modern rolling stock, there is no reason why 
the clearance should be unnecessarily reduced on either line, as 
has been done at each of the tunnel mouths in connection with the 
curves requisite for widening out the 6ft. space by the extra 11ft. 
necessitated by the thick central pier. I would therefore strongly 
recommend either carrying back the commencement of these 
curves so that they may terminate before the tunnels are entered 
or cutting away the faces of the pier, for the height in which want 
of clearance is especially dangerous, until the lines have gained 
their normal position in each tunnel. The additional 5in. which 
would be thus obtained would have been sufficient to prevent the 
— accident, and even an additional inch would probably have 
saved it.” 


THE rapidity with which the electric motor is displacing 
other methods of traction on street railways is not fully realised, 
even by engineers. Five years ago the electric railway was an 
experiment, and in the ae United States but fifty miles of 
street railway was operated by electricity. ‘‘ At the present time, 
(Engineering News says), trolley cars are running on street railways 
aggregating about 6000 miles in length, a greater mileage than 
that of the street railways opera with every other kind of 
motive power, including animal power. This progress has been 
made by an acceleration somewhat comparable to that of a falling 
body : and of the total mileage in operation, nearly one-third was 
built during 1892. Of course, a large part of the electric railway 
rye a consists of lines formerly operated by other motive power ; 
but the impetus to the building of new lines for city passenger 
traffic, and perhaps still more for suburban lines, which has 
been due to electric traction, has been enormous. In July, 
1890, the street railway mileage of the country was 8650 miles. 
At present the total mileage is 11,655 miles, an increase of 
‘ miles in two and a-half years. The increase during 1892, 
according to the table published on page 31 of our last issue, was 
1066 miles, a figure which represents an enormous gain in the transit 
facilities of American cities. From these fi s the evidence 
appears to be strong that the electric motor is destined to supplant 
animal power ona very large proportion of our railways—tramways 
—which are still operated by horses or mules. Whether it will 
able to obtain sole possession of the field is less certain. On many 
lines of very thin traffic, cars run by animal traction or by some 
form of independent motor may prove, on the whole, cheaper than 
the trolley or conduit system, and some form of gas, steam, or 
compressed air motor may yet be able to compete with the trolley 
on its own ground. On roads with undulating or very steep grades 
and few curves, as well as on roads of the heaviest traffic, the cable 
system still holds its own.” 








NOTES AND MEMORANDA. 
In London 2768 births and 1673 deaths were registered 


last week. Allowing for increase of population, the births were 
129, and the deaths 179, below the average. The annual death- 
rate per 1000 from all causes fell to 20°3. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 20°2 
r 1000 of their aggregate population. Leicester rate was lowest, 
3:1. _ has regained its unenviable position, and was highest 
with 26°5. 


At a conversazione of the Newcastle Literary and 
Philosophical Society on Tuesday night, Lord Armstrong gave a 
lecture relating to his researches in electrical phenomena, and 
mentioned experiments that indicated that the negative of an 
electric current flowed inside the positive. 


In a recent paper on the dilation and compressibility 
of water, M. E. H. Amagat gives tables showing the relative 
volumes of a quantity of water at pressures varying from 1 to 
3000 atmospheres, and temperatures ranging from 0 deg. to 
198 deg.; and others showing the compressibility of water under 
the same conditions, This is seen to vary inversely as the pres- 
sure, and also inversely as the temperature up to very high pres- 
sures, when it begins to increase with the temperature. 


AccorpING to official returns, Belgium exported last 
year 4,538,118 tons of coal, 991,028 tons of coke, and 351,594 tons 
of briquettes ; against 4,750,252 tons of coal, 933,668 tons of coke, 
and 358,691 tons of briquettes during 1891; together with 
225,029 tons, against 192,127 tons of iron ore ; 54,522 tons against 
47,848 tons of iron plates, and 203,171 tons against 213,641 tons of 
merchant iron: the quantity of steel rails, viz., 89,000 tons, 
remaining the same. On the other hand, the imports of 1892 
include 1,486,667 tons of coal, 191,173 tons of coke, and 1,681,074 
tons of iron ore; against 1,621,065 tons of coal, 140,576 tons of 
coke, and 1,534,276 tons of iron ore in 1891. Last year began 
rather well, but finished very badly, so that it was on the whole 
worse than 1891. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ Magnetic Properties of Bodies at Different 
Temperatures,” by M. P. Curie. The magnetic permeabilities of 
a series of diamagnetic bodies, including, amongst others, bismuth, 
antimony, phosphorus, sulphur, and some potassium salts, were 
determined by enclosing them in an exhausted glass vessel ex- 
posed to a magnetic field, and subsequently repeating the experi- 
ment with the glass alone. Most of the substances showed a 
remarkably constant coefficient. Water and quartz did not show 
a perceptible variation with temperature, and potassium nitrate 
had the same coefficient when solid and when fused. That of 
bismuth, on the other hand, fell steadily up to the point of fusion, 
and then—at 273deg. C.—abruptly from 0°957 to 0-038, after 
which it remained constant. Electrolytic antimony had a much 
feebler coefficient than the ordinary variety. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ The Minimum Perceptible Amount of Light,” 
by M. Charles Henry. This was estimated by Aubert at g4,th of 
the light of the full moon. This is about a thousand times too 
great, as proved by some measurements made with the zinc-sulphide 
—phosphorescence—photometer previously described. The cor- 
rected formula for the rate of loss of luminosity of the sulphide is 
é95 (t - 18°5)=1777°8, which agrees even with the longest observa- 
tions, and is theoretically justified by M. Henri Becquerel. The 
minimum perceptible amount of light was determined by noticing 
the time at which the eye, previously kept in the dark for one hour, 
could only just distinguish the light emitted by the phosphorescent 
substance, taking care to test for illusions by the successive inter- 
osition of ground-glass screens. The time thus found was four 
oan, giving an amount of light of 29 x 10-9 standard candles at 
lm. If the eye is previously kept in the dark during varying 
periods, the minimum varies inversely as the square of the time 
during which it is kept dark. 


AN important paper entitled ‘‘ Experiments on the 
Action of Light on Bacillus Anthracis” was recently read before 
the Royal Society by Professor Marshall Ward, F.R.S. ‘‘It is 
abundantly evidenced by experiments that direct insolation in 
some way leads to the destruction of spores of Bacillus anthracis, 
and in so far the results merely confirm what had already been 
discovered by Downes and Blunt in 1877 and 1878. From the fact 
that an apparent retardation of the development of the colonies 
on plates exposed to light was observed several times under 
circumstances which suggested a direct inhibitory action of even 
ordinary daylight, the author went further into this particular 
question, with results as startling as they are important, for if the 
explanation given of the phenomena observed in the following 
experiments turns out to be the correct one, we stand face to face 
with the fact that by far the most potent factor in the purification 
of the air and rivers of bacteria is the sunlight. The fact that 
direct sunlight is efficacious as a bactericide has been long sus- 
pected, but put forth very vaguely in most cases.” 


At the Comédie-Francaise, the French National 
Theatre, in Paris, a new drop-curtain, raised and lowered by 
electricity, has been installed by the Edison Company, with the 
help of M. Anton, chief machinist to the theatre. The curtain is 
suspended by five parallel ropes, which run over an equal number 
of pulleys fixed above the scene, and are then wound together on 
a wooden drum, capable of turning in one direction or the other 
in order to make the curtain ascend or descend. This movement 
is produced by means of a belt connecting the drum with an 
electric motor and a counter-weight attached to the drum by a 
cord. The curtain weighs 400 kilos., and is entirely balanced by 
the counterpoise, so that the motor has only to overcome the 
friction of the apparatus, which amounts to about 2-horse power. 
Forbes’ carbon brushes are used to avoid sparks. There are three 
speeds of descent, and two of ascent. The maximum speed of 
descent is 1°50 metres a second, the mean is 1°10 metres a second, 
and the minimum 0°75 metres a second. In rising the speeds are 
0:75 and 1:10 metres a second. The range of the curtain is 
9°60 metres. A current of from 10 to 60 amperes is employed. 
A system of electric bells to direct the machinist in working the 
curtain is also provided. 


Berore the Berlin Physical Society Professor Raoul 
Pictet recently gave an account of experiments made by Messrs. 
Sarasin and De la Rive, by which the rate of the electric waves 
discovered by Hertz had been measured, and their identity with 
waves of light in the ether determined. By using large metallic 
surfaces 16m. in diameter as reflectors, and by allowing the 
discharge of the primary spark to take place under oil instead of 
in the air, it was found possible to obtain stationary electric waves 
in a long gallery and to determine their nodal points. In the dis- 
cussion which ensued Professor Kundt stated that Dr. Zenker was 
the first person who had explained the photographing of colours 
by means of stationary waves; that stationary light waves were 
first experimentally determined by Dr. Wiener, and that Seebeck 
was the first to take photographs of coloured objects. After Pro- 
fessor H. W. Vogel, pictures due to the action of light were first 
taken by a doctor named Schulz, in Halle. In 1727, Nature says, 
this observer treated a solution of nitrate of silver in a small box 
with calcium chloride and obtained a greyish precipitate. He 
then covered the box with a lid in which was a hole the shape of 
some letter, and on subsequently examining the precipitate he saw 
a dark image of the letter on it. The experiment was found to 
fail in the dark. Schulz hence concluded that the image of the 
letter was due to the action of light. 





MISCELLANEA. 


THE Saleombe—Devon—Local Board having decided 
to carry out a water supply for the town, have engaged Mr. 
Frederick Beesley, M.i.C.£., of Westminster, to advise them on 
the subject. 

WE are informed that Mr. Jas. Abernethy, M. Inst. C.E., 
has taken into partnership his sons, Messrs. James and George 
Neill Abernethy, and that from this date the busipess will 
carried on under the title of James Abernethy and Sons. 


Ar the half-yearly meeting of the Manchester Ship 
Canal Company yesterday, it was stated that a million and a-half 
would be needed to open the canal for traffic to Manchester. Less 
than one mile of the whole length of the canal now remains to be 
excavated, 

At the water supply works, Melton, Suffolk, Messrs. 
Jennings and Brewer's electro-mechanical apparatus to indicate 
and record in the engine-house of pumping stations the variations 
at every inch in level of the water in the tower tank at the Suffolk 
County Asylum has been adopted. 


THE summer meeting of the Institution of Mechanical 
Engineers this year will be held in Middlesbrough, under the 
auspices of the Mayor, Mr. Charles Lowthian Bell. For making 
the ry arrang ts a local committee has been formed, of 
which Mr. Jeremiah Head, past-president, is acting as the 
honorary secretary pro tem. The meeting will commence on Tues- 
day, the Ist of August, and will last four days. 


Messrs. Wm. Smmons AnD Co., Renfrew, have received 
orders from the Clyde Navigation Trustees to construct for them 
two powerful twin-screw steel hopper barges, each to have a hopper 
capacity for 1250 tons of dredgings. The dimensions of the 
vessels are as follows:—205ft. by 35ft. by 15ft. 6in., and they are 
to be fitted with two sets of triple-expansion engines, capable of 
propelling vessels at a speed of 104 knots when loaded. 


Tue death is announced of M. Van Rysselberghe, the 
celebrated electrician. The deceased was originally a Professor at 
the School of Navigation at Ostend, and in 1836 was appointed 
electro-technical adviser to the Belgian Government. M. Ryssel- 
berghe is known by his invention of the meteorograph, and by his 
discovery of the system of employing telegraph lines for telephonic 
communication as well as for the transmission of telegraphic 
despatches. 





Ir has been decided to extend the operations in con- 
nection with the coal boring at the Channel Tunnel works near 
Dover. The preparations for sinking a working shaft are already 
well advanced, and additional sheds, &c., have been erected. The 
shaft is about fifty yards west of the boring. It is stated that the 
boring during the last few weeks has confirmed the antici- 
pations of the promoters of the existence of workable coal seams 
similar to those on the other side of the Channel. 


A LARGE area of coalfield is to be opened out in the Kids- 
grove district of North Staffordshire by the firm of Robert Heath and 
Sons, who have acquired all the plant and machinery of the Kids- 
grove Coal, Steel, and Iron Company. The firm are also taking 
over the lease of the mines under the Lawton estate. The firm 
will control a mineral area of considerably over 1000 acres ; and 
expect, when in ful] working order, to raise at least 9000 to 10,000 
tons of coal per week. The Cheadle Park Colliery Company 
intend shortly to commence sinking operations on Sir William 
Vavvasour’s Draycott estate. 


Tue directors of the Brush Electrical Engineering 
Company have declared an interim dividend at the rate of 6 per 
cent. per annum on the preference shares, and at the rate of 5 per 
cent.—the maximum which, according to the articles of association, 
can be paid as an interim dividend—on the ordinary shares of the 
company, for the six months ended December 31st, 1892, payable 
February 27th, 1893. In view of the interest payable March Ist, 
1893, on the debenture stock of the Brush Electrical Engineering 
Company, the debenture stock transfer-books will be closed from 
February 20th to March 2nd, 1893. 


Tue Cunard steamship Umbria, which left New York 
on January 26th, arrived in the Mersey on the 7th inst. off the 
landing-stage about noon, and was shortly afterwards towed into 
the Alfred Dock, Birkenhead. The vessel had on board a full cargo. 
but she brought no passengers. This course was adopted because 
the company did not wish to hurry the steamship or undertake the 
risk which they would otherwise have done, had a large number of 
passengers been on board. During the trip home the weather was 
fairly fine, and a speed of 13 knots was maintained. The Umbria, 
after discharging her cargo, will enter the graving dock. A new 
shaft section 20ft. in length, to replace the broken part, has already 
been cast. 


Some important new colliery sinkings are just now being 
conducted in the Cannock Chase district. When completed they will 
make large additions to the output from the Cannock Chase mines. 
At the Brownhills Colliery, near Wyrley, a pair of shafts of 15ft. 
diameter are being put down to develope an area of maiden mine 
of from 500 to 1000 acres. At the Coppice Colliery of Mr. Hon- 
bury, near Hednesford, a pair of shafts are being sunk to open up 
a similar area of new mineral. In this case the upcast shaft is 15ft. 
diameter, and the downcast shaft 19ft. As regards both the new 
sinkings, it is estimated that 300 to 350 yards will have to be sunk. 


THERE is much water power in this country, Mr. Preece 
remarked in his recent address to the Institution of Electrical 
Engineers, that might be usefully employed. At Worcester it is 
proposed to use the water of the Teme, a tributary of the Severn, 
to supply electrical energy to the city—an experiment that will be 
watched with considerable interest, for the use of water-power will 
solve the difficulty occasioned by light loads during the small hours 
and daylight. Keswick and Lynton have already been so served, 
but on a small scale only. There are many towns whose public 
streets could be brilliantly illuminated by the streams runnirg past 
them, but there is much fear and distrust to be removed from the 
minds of our local magnates, and a considerable amount of educa- 
tion necessary before the ratiic will receive the full vaiue of the 
gifts that nature so freely places at its disposal, and the engineer 
so thoroughly converts into a utilitarian form. 


ConsIDERING the exceptionally solid foundations that are 
required for steam hammers, this class of tool would seem to be alto- 
_— out of place on shipboard ; but Messrs. B. and 8. Massey, of 

penshaw, have recently supplied to H.M. Dockyard, Devonport, 
one of their steam hammers, which is to be fixed on board H.M.S 
Defence, which has been converted into a floating factory. To 
meet the requirements of the peculiar position in which the hammer 
is to be placed, special construction has of course been neces- 
sary. The hammer is of the overhanging form, with two 
standards, in which are planed guides, and between these the 
tup has a falling weight of 3 ewt.—without taking into consideration 
the pressure of the top steam—and the maximum stroke is 17in.; 
the diameter of the cylinder being 74in. The hammer is fitted 
with combined self-acting and hand-worked valve gear, and will 
work very quickly or slowly, as desired, the change either as to 
speed or force of blow being effected instantly. In the special 
arrangement of the hammer, the separate anvil block and base are 
made in one massive casting of great weight, so as to cause as 
little vibration as possible in the surrounding parts of the ship, 
and a 6in. armour-plate is fixed underneath in a vertical position, 
as a foundation for the anvil block. This is perhaps the first time 
that it has ever been attempted to erect a steam hammer except 
on land, and no doubt the one supplied by Messrs. Massey will 
prove a very useful tool for repairs on board the floating factory at 

evonport, 
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In ovder to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination, No notice can be taken of communications which do not 
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«" We cannot undertake to return drawings or manuscripts ; we must there- 

fore request correspondents to keep copics. 

*," All letters intended for insertion in THE ENGINEER, or containing 
questions, ahould be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

INQUIRER.— The “‘ tonnage” of a vessel must not be confounded with her 
displacement. It includes all covered-in space in which cargo could be 
carried, as, for example, saloons, in which, of course, grain, for instance, 
could be stowed. The space occupied by boilers, engines, and coal bunkers 
is deducted, so that in the Atlantic liners the “ tonnage” may be compara- 
tively small, The “displacement” means the total weight of the ship, 
which ia that of the body of water which it displaces, and is got at by 
assuming the ship to be under water a rectangular solid as long as the ship, 
and as deep as the ship at and from the water-line, and as wide as the ship 
at the widest part. The weight of a body of water this size is first aacer- 
tained, and is then multiplied by the cocficient of fineness of the ship, which 
may be, for fast steamers, anything betieen *45 and *60. The former would 
be an extremely sharp ship. The coepicient of the Majestic is, we beliece, 
ablout "65° 
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MEETINGS NEXT WEEK. 

InstiTUTION oF CrviL Enarneers.—Tuesday, February 14th, at 8 p.m. 
Ordinary meeting. Paper, ‘‘ Electrical Railways,” by Dr. Edward 
Hopkinson, M.A., M. Inst. C.E.— Thursday, February 16th, at 2.45 p.m. 
Students’ visit to the sewage purification works of the Hendon Local 
Board, at Hendon. 

HULL anv District INsTITUTION OF ENGINEERS AND NAVAL ARCHITECTS. 
—Monday, February 13th, at the Parochial Offices, Bond-street, Hull, at 
8 p.m. Ordinary meeting. Paper, ‘‘ A Few Practical Notes on Electrical 
Distribution for Marine Purposes,” by Mr. W. H. Willatt. 
,, Boctety or ArTs.—Monday, February 13th, at 8 p.m. Cantor lectures : 
; The Practical Measurement of Alternating Electrical Currents,” by 
Professor J. A. Fleming, M.A., D.Sc., F.R.S. — Wednesday, February 
15th, at 8 p.m. Ordinary meeting: “The Detection and Estimation of 
Small Proportions of Inflammable Gas or Vapour in Air,” by Professor 
Frank Clowes, D.Sc. — Thursday, Feb 16th, at 3 p.m. Indian 
section ; “The Progress of India under the Crown,” by Sir William 
Wilson Hunter, K.C.8.1., C.LE., LL. D.— Friday, February 17th, at 8 p.m. 
Howard lectures: ‘The Development and Transmission of Power 
Central Stations,” by Professor W. Cawthorne Unwin, F.R.S. 

Royal METEOROLOGICAL Socrrty.— Wednesday, February 15th, at the 





Institution of Civil Engineers, Great George-street, Westminster, at 
7 pm. Ordinary meeting. Papers: ‘ Report on the Phenological 
Observations for 1892,” by Mr. Edward Mawley; “ Relation between the 
Duration of Sunshine, the Amount of Cloud, and the Height of the 
Barometer,” by Mr. William Ellis, F.R.A.S.; “Winter Temperatures on 
Mountain Summits,” by Mr. W. Piffe Brown. 
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TELEPHONE VU. ELECTRICAL TRAMWAY. 


By Mr. Justice Kekewich’s decision, given on Satur- 
day last in the case of the National Telephone Company 
v. Baker, the Leeds Electric Tramway Company escapes 
further interference by the telephone company. The 
judgment is not, however, at all gratefully received by 
those to whom the progress of electrical traction is either 
important or interesting. It leaves the tramway company, 
which desires to substitute electrical traction for the exist- 
ing horse traction, in a worse position than before—worse 
in almost every respect. At the present time, the tele- 
phone company works the bulk of its service by a 
single wire, the return current being sent through the 
earth. This system of working is cheap, and mode- 
rately successful where there are none of the hundreds 
of great disturbing influences of a great city. It is not 
adapted for the trunk lines, and has to be departed 
from in innumerable instances where disturbances, the 
causes of which are often uncertain, have to be and 
are avoided by the use of a metallic or wire return. 
In general, however, the telephone service connections 
are made with the earth as a return instead of a second 
wire. The current employed is exceedingly small, and 
| hence the employment of the large electric currents now 
/ common for electric lighting and for electric railways or 
| tramways, cannot be generated and used without some 
| influence on a single wire telephonic circuit. Hence the 
| sole use of the earth for electrical purposes is claimed 
by the telephonic company, to the exclusion of all others 
who would use electricity on a larger scale. 

In the case under consideration, Mr. Justice Kekewich 
has decided that the tramway company must be allowed 
to continue to operate its tramway, although this may 
interfere with the telephones, because this tramway is 
worked under statutory powers, and because the Legisla- 
ture, when it conferred these powers, must be assumed to 
have taken into consideration the possibility of nuisance. 
Further, he says this power would not avail the defen- 
dants if it could be shown that they had not acted 
reasonably in the exercise of their power, and done their 
best to avoid injury to their neighbours. On this point 
he concluded that the single trolley system was at least 
as good as any in use, that the United States experience 
showed this, and that there was nothing to prove that 
adoption of more recent systems would afford any 
improvement or lessen the disturbance complained of. It 
is then simply on the question of statutory powers that 
this case has been decided, and hence it is virtually a 
victory for the telephone company, because in a large 
proportion of all the recent tramway and some other 
Acts, a clause has been inserted in favour of the telephone 
company, depriving the tramway of the enjoyment of 
this statutory power so far as it relates to the use of 
electricity. Many of those who sought powers and 
admitted the telephone clause were unaware of its 
full meaning, and in one case at least it was inserted 
with the full consent of the solicitors or agents to the 
Bill, these agents being also agents to the telephone 
company, as was afterwards learned by those for whom 
the Act was required. Under the judgment of Saturday, 
the whole of the tramway companies into whose Acts 
the telephone clause was inserted will remain in the 
position of being unable to use electricity, because the 
telephone circuits are put to earth. It will also make it 
more difficult to get powers for working tramways by 
electricity in the future, inasmuch as this ruling by Mr. 
Justice Kekewich will afford, as far as it goes, further 
ground for the insertion of the telephone clause. 

It is to be regretted that the decision did not rest 
on the broader basis which has in almost all cases been 
adopted in the United States, namely, that the roads 
and streets are primarily for the transport and inter- 
communication, and that as the telephone circuit 
impeded progress in the legitimate use of the thorough- 
fares, the telephone must fail. The question is one 
which must be decided with due reference to the novelty 
of the circumstances involved, and to the novelty of the 
causation. A decision ought not to be based upon what was 
many years ago ruled with regard to wells and cesspools. 
It is not the case of the owner of a well or of a house, 
but of public advantage, a case involving the service of 
a community. From an equitable point of view the 
contention for the telephones is little less than absurd, 
for it is very well known that no satisfactory telephone 
service can be obtained except by using two wires or 
metallic returns. This use of two wires perfects the 
telephone, and at the same time makes it independent 
of the tramway or other big electric current disturbance. 
Moreover, the telephone company does now offer sub- 
scribers who find the telephone troublesome to put in the 
second wire. The National Telephone and the New 
Telephone companies amalgamated some time ago. The 
latter company was formed to give a good service on the 
metallic return system. Have all those who talked so 
eloquently on the utter failure of the single wire, and of 
the absolute necessity of the two wires for a clear talking 
telephone, been completely absorbed, and have all joined 
in the attempt to make electric traction pay toll by 
erecting for the telephone companies the wires the latter 
must have sooner or later by hook or by crook ? 





FLEETS AND BREAD. 


In the course of the interesting discussion on ‘ Free 
Trade, Fair Trade, and .No Trade”’ which has taken 











been said concerning the price of bread; in fact, many of 
our correspondents have written as though the whole 
question turned on this single point. It is easy to see 
that not a few would be quite willing to adopt a pro- 
tective policy if only the price of bread could be left 
untouched. As a rule it has been tacitly assumed that 
anything like a dear loaf would be an unmitigated 
calamity ; and we need scarcely remind our readers that 
“the dear loaf’? has been made use of as a political 
weapon of considerable potency. It strikes us, however, 
as somewhat remarkable that little or nothing has been 
said on the certain effect of a great war on the price, not 
of bread alone, but of all food. A quiet satisfaction 
seems to be felt concerning food questions so long as corn 
can be got for little money. As a nation we seem to be 
quite content to let the morrow take thought for itself. 
This crass satisfaction has its origin, we believe, in pure 
ignorance, and this ignorance is very largely due to 
the circumstance that neither those who speak in public, 
nor those who write for and control the Press of this 
country, pay one-tenth of the attention to the subject 
that it really deserves. It has recently been stated that 
the value of agricultural land in East Yorkshire, calcu- 
lated at £37,500,000 in 1878, has depreciated by 
£15,000,000, while the value of the capital of the tenant 
farmers has fallen from £4,500,000 in 1878 to £2,500,000 
in 1898. To the great mass of the population these 
figures mean nothing. The fall in the value of English 
food-producing land is to them a matter of no conse- 
quence so long as they can get all the wheat and meat 
wanted from abroad. The agricultural party are pressing 
the Government ‘‘ to do something for the farmer,” and 
the Government has graciously suggested a Commission, 
on the same principle that Digby Grant assumed that “a 
little cheque” would settle every doubtful or troublesome 
case that could possibly arise. It is quite outside our 
province to attempt to deal with the problem, but it is 
not beyond our province to call the attention of our 
readers to certain truths which very nearly concern engi- 
neers and manufacturers. The most important of these 
truths is that if a war broke out between this country 
and France or the United States, the price of food of all 
kinds would rise to a point which has probably never 
before been touched, save in periods of absolute famine. 
It remains now to be shown why. 

The confidence which fills the minds of men concerning 
the future is based apparently on three principal factors. 
The first is, that the British public as a whole knows 
nothing at all about the subject, and cares very little for 
it. The second is, the assumption that in former wars— 
such as that with France in the beginning of the century, 
or with Russia in the “ fifties’—there was no very con- 
siderable rise in price. This is a most remarkable error. 
It is true that in 1851 the price of wheat was only 38s. 7d. 
a-quarter; but in 1855 it rose to 74s. 9d. Again, during 
the early stages of the great war with France—which 
culminated at Waterloo in 1812—wheat was moderately 
cheap. But it rapidly rose in price, and in 1812 it reached 
£6 5s. 5d. a-quarter. During that period the population 
of Great Britain was not more than 20,000,000, and every 
acre of land that could grow wheat was brought into 
cultivation. The quantity of grain imported was a mere 
fraction of that imported now; and there was practi- 
cally no importation at all of meat; while sugar, a most 
important food-stuff, was very expensive and com- 
paratively little used. To a considerable extent the 
nation was self-sufficing. At the present time the 
conditions are entirely different. We depend for the 
greater portion of our food on the services of an unrivalled 
fleet of cargo steamers and sailing ships, which pour into 
our ports food from every quarter of the globe. Let us 
suppose that by some cataclysm of nature, the whole of 
this fleet was suddenly destroyed, what would be the 
consequence? We have not the smallest hesitation in 
saying that ina month famine would walk through the 
land, and that in three we should, as a nation, be on the 
brink of utter starvation. We sometimes hear it fluently 
stated that we have always three months’ provisions of 
all kinds within our shores. The words have no satisfac- 
tory meaning, and they convey an erroneous impression. 
There is not sufficient food in this country to prevent the 
price of it rising to an incredible point if our supplies 
from abroad were wholly stopped for amonth. We need 
not insist on the importance of a fact like this, that 
should be self-evident. 

The final argument of the optimist is that the impor- 
tation of food could not by any possibility be stopped by 
an enemy. He could not blockade our ports, and we 
have sufficient war ships to protect our merchant fleets. 
We do not attempt to assert that this assumption is 
wholly unfounded, but we do assert emphatically that far 
too much is based upon it. Let us suppose, for instance, 
that war broke out between this country and France. 
The result would be to all intents and purposes to cut off 
the whole of the supplies which now reach us through 
the Mediterranean. We should get no more wheat or 
rice from India through the Suez Canal. Neither Italy 
nor South Russia could be drawn on for grain, until the 
English fleet had apparently cleared the sea from one end to 
the other of French ships, and even if this were done, the 
trade would be carried on with extreme risk, because the 
French could maintain in dozens of small ports small 
fast ships, which, by pouncing suddenly on grain fleets or 
single ships, would vex and harass us to the last degree. 
Nor is it to be supposed that the mere transfer of 
British bottoms to neutral flags would suffice to 
get us out of our trouble, even if such an opera- 
tion were uniformly feasible. Again, in the Atlantic and 
all round our coasts would be a swarm of wasps, ready to 
sink, burn, and destroy. The very name of them would 
operate to drive our shipowners to lay up their vessels. 
Nor is it easy to see how the British Navy could deal with 
a guerilla warfare of this kind. The area to be protected 
is so enormous; our colonies would so clamour for help; 
the gates of every country from which we get food—and 
where is the country from which we do not get some- 
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find it impossible to be everywhere at once. What 
Captain Semmes did with one ship would be done by a 
hundred. There could be but one result, namely, an 
enormous rise in the cost of provisions. We should not 
starve, but we should assuredly have the loaf raised to 
prices which it has not attained since Waterloo year. 

We think it improbable that the most determined Free 
Trader will dispute the substantial accuracy of the state- 
ment which we have just made. To be consistent, then, 
he ought to have in his mind, if not on paper, some 
theory of the method to be adopted when war breaks out 
for keeping down the price of the loaf. He is the first to 
maintain that cheap food is the be all and end all of 
national existence. That being so, it follows that some 
sacrifices must be made to prevent its price from rising. 
One scheme contemplates the payment by the nation of 
large sums to shipowners by way of bounty for risking their 
vessels in the attempt to import corn or other food-stuffs. 
Another suggests the multiplication of fast cruisers to 
maintain a clear waterway between this country and the 
United States. Whatever plan is adopted, however, 
involves the expenditure of very large sums of money, 
and none of them appear to be thoroughly satisfactory. 
There is one sufficiently simple which is, however, scarcely 
ever mooted, and yet for which much may be said. It is 
very, very old, but none the worse for that. There does 
not appear to be any insurmountable obstacle to the 
storing in this country of as much grain and flour as 
would give us time to look round us, in case war broke 
out—say, sufficient for a couple of months’ demand. 
“These stocks would, of course, be in addition to those 
normally in the country, and would represent so much 
capital lying idle. The whole operation might be car- 
ried out in a way that would scarcely disturb the markets 
in any way. 

From one point of view, however, it is infinitely better 
—since it seems to be generally agreed that wheat growing 
in England is to be abandoned as utterly unprofitable, 
and the trade of the agriculturist is to suffer ruin like 
several other British trades—that we should place our- 
selves in such a position that it is to the last degree im- 
probable that any other country of importance should 
declare war against us, and that can only be done by 
constructing and maintaining a fleet of overwhelming 
power. We have not got such a fleet now; but there 
assuredly could not be a better time to proceed with the 
construction of warships, because steel is about as cheap 
as it well can be, and thousands of shipbuilders are out 
of employment. The programme of the last Government 
has been nearly exhausted; we await with interest and 
curiosity that of the present Government. It will, no 
doubt, be argued that to build warships is to waste 
money ; but, in truth, it is nothing of the kind. Money 
expended on the British Navy is neither more nor less 
than a sacrifice to the cheap loaf. It is evident that we 
cannot have that for nothing; something must be given 
up for it. The agriculturists say that they are sacrificed. 
Possibly. Perhaps the sacrifice is expedient; but in any 
case let us make certain that it is effectual, and that it 
certainly cannot be unless we are in a position to keep 
the ocean highways open. Our readers may rest 
assured that the cheap loaf means a very big fleet indeed. 


THE TEACHING OF THERMODYNAMICS. 


THE questions which we are asked, the discussions which 
take place in the correspondence columns of this and other 
journals, the curious statements that are made and the 
odd arguments advanced concerning heat and its dynamic 
application, go to prove, we think, that there is much yet 
lacking in the methods of teaching thermodynamics in 
vogue. It ought to be possible for anyone with a moderate 
working knowledge of mathematics to handle at least 
the simpler problems connected with heat engines on 
the one hand, or refrigerating apparatus on the other. 
But asa matter of fact, engineers as a body either do 
not concern themselves at all about thermodynamics, or 
else avail themselves of certain empirical formule with- 
out giving a thought to the methods and reasoning of those 
who have drawn up the formule in question. If we turn 
to treatises on heat, we shall find that they are mainly 
divided into two classes, one purely elementary, super- 
ficial, and frequently erroneous; while the otheris filled from 
end to end with what has been irreverently styled “alge- 
braical fireworks ;” next to nothing of the fundamental 
basis of the whole science being explained. The student 
who lays his mind down to the task of grappling with the 
difficulties conjured up by the writer of such a treatise, 
will probably find that he has scarcely mastered the 
intricacies of the subject, before another book is placed in 
his hands in which a totally different method of treatment 
is adopted; while mathematicians seem to take a 
malicious pleasure in asserting that all those who have 
preceded them have made mistakes. The elementary 
books leave everything to be desired. The advanced 
works are little more than elaborate mathematical exer- 
cises. It ought, we think, to be possible to produce a 
treatise which would avoid the defects of both, and really 
enable the student to understand what it is that he is 
dealing with ; not only the comparatively simple laws of 
thermodynamics, but the principles on which these laws 
are based. 

One of the prominent defects in existing methods of 
teaching this branch of science is that no proper or 
sufficient explanation of the difference between ‘“ tem- 
perature ” and “ quantity of heat” is given in text books. 
Of course every schoolboy is supposed to be aware of the 
fact that there is twice as much heat in two pints of hot 
water as there is in one pint, although the thermometer 
shows the temperature to be the same in both. But if 
we turn to a steam table we shall find that the “latent ” 
heat of steam is expressed in degrees Fahrenheit, just as 
though it admitted of being measured by a thermometer. 
A newspaper stated the other day that during the 
eruption of a volcano a portion of the top, “‘ about a 
square mile in circumference,” was blown away. The 
confusion of ideas and language in the sentence we have 
quoted is not a whit more remarkable than that involved 





in the use of thermometric degrees as an expression for 
the quantity of latent heat. Again, if we take up any 
treatise on physics, we find it stated that ice at 32 deg. 
requires the addition of 143 deg. to convert it into water. 
Again, specific heat is always expressed in terms of 
degrees Fahrenheit or Centigrade. It is tacitly assumed 
that no mistake can ever be made between quantity and 
temperature; and yet this is of all others perhaps the 
mistake most often made. Nor is it only to the 
unscientific that trouble is given. In certain opera- 
tions we have to deal not only with quantity of heat 
but with temperature, and we find them both expressed 
by the same letter, T, or 7, or ¢; sometimes with a minute 
index, as fi, in a way to perplex the very elect. All this 
and much more might either be avoided altogether, or ren- 
dered quite clear by first enabling the student thoroughly 
to understand the nature of the processes which his 
arithmetic and algebra are intended to put into definite 
pumerical and quantitative shape. It should, for example, 
be made quite clear to the reader of a treatise on heat, 
that when ice is melted work is done onit. No perform- 
ance of work is apparent; the melting of ice seems to 
involve no effort of any kind; we cannot see the exertion 
of force. It is necessary therefore for the teacher to 
insist on the fact, and drive it home into the pupil’s 
mind. Nor is this enough. Ifthe student is possessed of 
any intelligence, and has already learned something about 
the conservation of energy, he will very naturally ask 
some such question as this, ‘ You tell me that to melt a 
pound of ice involves the expenditure of as much energy 
as would suftice, differently used, to lift that pound of ice 
to a vertical height of about twenty miles. What 
has become of it? Is it in the water? How, on the 
principle of the conservation of energy, do you account 
for its storage?’ What treatise on heat contains even a 
moderately satisfactory treatment of this question ? 

If the engineer takes up any treatise on heat or paper 
on fuels, he will find that a pound of coal, let us say, 
represents sO many thousand units; to be consistent, 
the books should say so many degrees Fah. The reader 
also learns that the quantity of heat which can be set 
free by combustion will always be the same. But he 
knows for himself that time occupied in combustion has 
a very important effect on the temperature at which that 
combustion takes place. He sees that the furnace of a 
locomotive, for instance, is many times hotter than a 
drawing-room fire. Is there to be found in any 
treatise on heat a really satisfactory explanation of this 
fact? Ifthe theory is handled at all, we shall find that 
because the same total quantity of heat is liberated in a 
shorter time, therefore the temperature is exalted. 
Here we have again confusion between quantity and 
thermometer ; and the reader will very naturally ask, in 
the first place, why shortening the period of combustion 
augments the temperature, as it apparently does; and 
secondly, how much? If a pound of coal be burned in 
fifteen minutes, and gives a temperature of 2000 deg., will 
it give a temperature of 30,000 deg. if it is burned in one 
minute, and if not how much? On such questions text 
books are practically silent. Rankine, for example, gives 
the temperature as in no way depending on the rapidity 
of combustion, but wholly on the quantity of air admitted. 
Thus, carbon burned with twelve times its own weight of 
air, gives a temperature of 4640 deg., Fah.; while with 
twenty-four times its volume, the temperature is 2500 
deg., Fah., and so on. No doubt he is perfectly correct ; 
but seeing that he was dealing with chimney draught, 
efficiency of boilers, qualities of fuels, &c., at the time, 
it appears strange that not a word of explanation is 
offered of phenomena that take place daily before 
our eyes. 

Another endless source of confusion to many persons 
lies in the use of the words “ isothermal” and “ adia- 
batic.” They know what the words mean, but they fail 
to see how they apply to particular cases. Thus, for 
example, not nearly enough care is taken to explain how 
it is that air or any other gas can be made the mere in- 
strument for producing mechanical power, without itself 
either gaining or losing heat. The utmost precaution is 
taken to convince the student that if air does work it must 
lose heat ; for does not the first law of thermodynamics 
run, “* Heat and mechanical energy are mutually con- 
vertible ; and heat requires for its production, and pro- 
duces by its disappearance mechanical energy in the 
proportion of 772 foot-pounds for each British unit of 
heat.” If this be the case, how is it possible for air, for 
example, to do work without losing heat? It forms no 
part of our purpose to teach thermodynamics here, but 
we may explain that it would be quite practicable to 
construct, let us say, an air engine, the expanding 
fluid in which would receive from a jacket heat equi- 
valent to the work done on the piston, and in that case 
the air would be just as hot at the end of the stroke as 
it was at the beginning. We give the illustration because 
it so happens that it is a vexed question whether, in this 
case, the work would or would not be done more 
economically than by letting the conversion of heat 
into work take place in the air in the cylinder in the 
usual way. 

The fundamental weakness of the whole system of teach- 
ing, and indeed, of thinking thermodynamics, lies in the 
absence of a clear understanding of what really takes 
place. Heat cannot be seen. How it is converted into 
work no one has the smallest conception. If once it is 
realised that quantity of heat is all important, and that 
temperature is of no consequence whatever except in so 
far as it measures quantity, much would be made clear 
that is now wholly perplexing. Thus, for example, the 


expression LJ —_ has proved intolerably confusing, be- 


cause to take it literally, it would appear that tempera- 
ture is converted into work. Dozens of individuals think 
that it means this and nothing else. Of course tempera- 
ture here is supposed to hold a perfectly definite 
relation to the quantity of heat in the working sub- 
stance. T — ¢ simply means that the working substance 
will cofttain less heat after it did work than before. But 














as we happen to know, this fact is constantly missed 
and it is assumed that in some mysterious way tem. 
perature has been employed in driving a piston. In one 
sense it was far more easy to teach thermodynamics on the 
assumption that ‘“ caloric” was a substance, than it is 
to teach it on the assumption that heat is a mode of 
motion. It would be easy enough to show this, if any 
good could be done by the showing. Our purpose will have 
been served if we can convince any competent authority 
that there is yet room for a treatise on heat which will] 
be neither so crude, and futile, and rudimentary as some 
which we refrain from naming, nor so abstruse and 
mathematical as Rankine, Clausius, or Cotterill. The 
treatise by Clerk-Maxwell is perhaps nearer what is 
wanted than any other. But even Maxwell fails to make 
the nature of the part played by a gas in doing work as 
simple and clear, and obvious as it might be made. He 
has said at once too much and too little. The advanced 
mathematician has an abundance of excellent literature 
at his disposal; a satisfactory treatise for engineers who 
are not over-burdened with mathematical lore remains to 
be written. 


CORDITE. 


Captain Nosue’s letter in our last issue brings 
prominently to our notice a subject on which we must 
hear a great deal sooner or later, namely, cordite. Like 
other smokeless powders, cordite has hitherto been kept 
dark by the authorities, but the time is coming when it 
must be well known. It has for a considerable time been 
manufactured in large quantities at Waltham Abbey, and 
has been under experimental trial in our remote colonies. 
At the present moment if war were to break out, we do 
not doubt that it would be largely issued with quick-fire 
guns, whose efficiency practically depends on it. How 
long the issue is delayed depends probably on the solving 
of difficulties as to details in arranging for storage and 
supply. Captain Noble has now called public attention 
to the remarkable powers of cordite, and it is high time 
to give our readers a short account of it. Although still 
reticent on the subject, our authorities recently sanctioned 
the reading of a paper at the Royal Artillery Institution, 
Woolwich, on cordite, by Colonel Barker, R.A., late 
superintendent of Waltham Abbey, and the last number 
of the United States Annual of the office of Naval 
Intelligence calls special attention to this substance. 

Before dealing in detail with cordite in any sense, we 
would point out in the most general terms the properties 
which render it specially valuable. (1) It is smokeless, 
and hence enables quick fire to be kept up without losing 
sight of the mark, and therefore to be aimed without 
interruption. (2) It has remarkable ballistic powers, 
enabling a projectile to be discharged with any given 
amount of energy with much less pressure on the gun 
than would take place with black or brown powder. 
(3) It is much stronger than powder, and is, therefore, 
used in much smaller bulk, which gives advantages which 
would not at first, perhaps, occur to the mind, such as 
the decrease of powder-chambers, and in certain cases 
the decrease of bulk in breech fittings, which become 
lighter and more easily manipulated, while the breech of 
the gun is strengthened., (4) Cordite is very safe and 
convenient to handle and use generally. On thé advan- 
tage of absence of smoke it is needless to say much. 
Quick-fire guns we all know first came in as a reply to 
torpedo attack, and good aim is required in repelling 
torpedo boats, seeing that the mark is very small and 
moves very rapidly. The cutting about of the upper struc- 
ture of ships is only effectually done by well-aimed shots. 
The conning towers and their communication, the bases 
of large military masts, and other objects on which quick- 
fire guns would be directed are small targets, and in 
many cases ‘‘ a miss would be as good asa mile.” It is 
a great matter, then, to secure the power of the marks- 
man keeping his eyes on the sights almost without inter- 
ruption while keeping up a stream of fire from his gun. 
The statement that a projectile can be discharged with 
energy disproportionate to the pressure on the bore, as it 
appears to be, when compared with the case of powder, at 
first provokessuspicion. ‘* Action and reaction are equal,” 
we may find ourselves saying. Any work done on the 
shot in one direction must be performed on the gun in 
the opposite direction. This lower pressure means a 
lower maximum, but the energy is got by prolong- 
ing this pressure towards the muzzle. Such pressure, 
no doubt, is little for the breech to bear, nevertheless the 
forward part of the gun may not be able to sustain it, so that 
we may have our guns again yielding at the muzzle. It 
must be explained, then, that there is absolutely much 
less work to be done in the case of cordite than with 
powder. A considerable part of the products of com- 
bustion of powder are liquids and solids possessing inertia ; 
consequently, it is necessary not only to project the shot, 
but also a mass of heavy products of combustion. The 
products of the explosion of cordite are, on the other 
hand, all gaseous and possess little inertia, so that it is 
only necessary to overcome the inertia of the projectile 
itself, and thus, other things being equal, the gun 
performs much less work in projecting a shot when 
fired with cordite than when fired with powder. 
There is a curious fact connected with cordite which 
we suggest may be the result of this, namely, that 
the firing of blank ammunition causes no report. May 
it not be that the report is due to the projection of 
some mass possessing inertia? Thus in the case 
of powder, either a projectile and also a mass of 
products of combustion, or in the case of a blank charge, 
a mass of products of combustion is driven forward. In 
the case of cordite, when a shot is fired the same report 
is caused, but with blank cordite there is nothing heavy 
projected, and there is no report. The advantage in 
decrease of bulk may be realised when it is remembered 
how very large our charges of powder had become, hence 
it happens that in one case where a piece had an enlarged 
chamber, the adoption of cordite enables the chamber to 
be brought to the size of the bore, and the breech fittings 
reduced in weight by one-half, while, as already said, 
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the gun is greatly strengthened. Lastly, to come to 
the handling and use of cordite. It is well to explain 
what cordite consists of. The composition of cordite is 
described as follows in the application of Sir F. A. Abel 
and J. Dewar, dated April 2nd, 1889, for a patent 
relating to the manufacture of explosives for ammunition 
from blasting gelatine or its compounds: — “ This 
material, made in the usual way, but with a greater 
percentage of nitro-cellulose, and with sufticient solvent, 
such as acetone or acetic ether, to produce a moderately 
thick jelly, or ordinary blasting gelatine, to which 
soluble nitro-cellulose and solvent have been added, is 
pressed through livles of various sizes so as to form a 
number of wires. When the latter have become 
toughened by evaporation of the solvent, they are cut 
into lengths, which are packed side by side in the shells 
or cartridge cases. The rapidity of combustion increases 
as the diameter of the wires is diminished.” 

The mixture of a solution of gun-cotton with nitro- 
glycerine presents the strange phenomenon occasionally 
met with of ingredients becoming much safer to deal 
with when combined together. So safe to handle, indeed, 
is cordite, that it is held in the hand and lit like a wax 
taper to show how it burns when unconfined, and all 
sorts of tricks are played with it. The keeping quali- 
ties are the next consideration. On this the United 
States Intelligence report states that in Canada and in 
tropical climates the keeping qualities of cordite have 
been severely tested. Under some extreme conditions of 
heat we are informed by the United States report that its 
explosive force increased largely, and in extreme cold a 
slight liquefying of glycerine took place, although it was 
not considered by some as affecting its serviceability. 
Exposure to sun does not affect it. With our tropical 
colonies this investigation will doubtless be pushed to 
exhaustive lengths, but we imagine that the issue of 
cordite to small arms and our most important quick-fire 
guns cannot be long delayed. Before it is applied to 
full advantage to our heavy ordnance, Captain Noble 
appears to anticipate almost ‘a reconstruction of 
artillery.” 

a 0 


GREAT WESTERN RAILWAY WORKS. 

Ture Great Western Railway shows some signs of lessening 
the rate of its capital expenditure in an early future. It has 
introduced no Bill of its own in the present session of Parlia- 
ment, though it is interested in some joint measures. In the 
past half-year it expended £243,055; and as its estimated 
expenditure in the half-year now entered on is £500,000, it is 
to be seen that the reduction of capital expenditure will be 
one of the works of the future rather than of the present. 
There was in the past half-year some £17,000 only expended 
on the lines and works open for traffic; on the lines and 
works in course of construction some £45,000 was spent, the 
Kingsbridge and Salcombe Railway taking £30,829 of that 
sum; and £98,000, the bulk of the remainder of the capital 
expenditure, was spent on additional working stock. In the 
current half-year, the expenditure will be much larger on the 
lines and works open for traffic. It will include sums for 
doubling parts of the Cornwall and Monmouthshire Rail- 
ways, the widening of the line between Taplow and Didcot, 
as well as loops at Brynmenin and works at Tondu; whilst 
other works on the line open for traffic will bring the total 
to be spent thereon, in the current half-year, as estimated, 
up to £200,000. The amount to be spent on the lines and 
works in course of construction is only a little more than 
that spent in the past half-year. But there are a series of 
works effected under votes of the proprietors at the half- 
yearly meeting, and these are in all expected to cost some 
£370,000, of which £193,650 will, it is anticipated, be ex- 
pended in the current half-year. In these works there is 
included the doubling of part of the South Devon Railway, 
the Newcastle Emlyn Extension, and widening of line at 
Cardiff, whilst some passenger carriages and coal wagons 
are alsoincluded. It is thus evident that the Great Western 
Railway has in view a series of works that, if not of vast 
extent individually, are in the aggregate important, and 
may be looked on as likely to add to the power of working 
the line with ease, and possibly also with economy. The fact 
that it has no Bill before Parliament now must be taken in 
conjunction with the remembrance that recent Acts have 
given it constructive powers that have yet to be carried out. 
But the capital expenditure of the Great Western js still 
limited when contrasted with that before other railways; so 
that it may be believed that a period of comparative rest in 
the early future may allow its traffic to continue to grow, 
and thus to prepare it to enter at some distant period on 
other works of magnitude that will enable it the better to 
serve its vast and important district. 


LAUNCH OF THE LUCANIA, 


On Thursday, the 2nd instant, the Cunard Company’s ship 
Lucania was launched at Govan with perfect success. She 
is the Campania’s sister ship. She lay in a rather more 
favourable position for launching than did the latter ship. 
All the details of the operation were precisely the same as 
those adopted in launching the Campania, and fully described 
in our issue for September 9th, 1892. The ship was named 
by Lady Eglinton. There was present an enormous con- 
course of spectators. The Campania was towed up to the 
Queen’s Dock to complete her outfit a day or two before the 
launch of her sister. The latter now occupies the pier berth 
at Fairfield which the Campania has held for some months, 
and there she will take on board her machinery, which is now 
all ready for her. 
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United States Annual of the Office of Naval Intelligence. 
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TuRovGH the courtesy of the American Legation we have 
received an early copy of their ‘‘Annual Report of Naval 
and Artillery Matters,” extending up to July, 1892. As 
many of our readers must know these reports well, it is 
unnecessary to dwell on the general character and shape, 
further than to say that we think that the one now 
furnished is even better than its predecessors. Dealing 
as it does with a very large field of work, it is only 
possible here to take a glance at it, selecting any points 
that seem to deserve special attention. As the introduc- 





tion says, “The notes on ships, torpedo boats, machinery, 
and ordnance, form the principal feature.” As a 
matter of fact, armour receives more attention in detail 
than any other single subject ; but we do not propose to 
notice that question here, seeing that we have dealt with 
the principal experiments referred to as they took place, 
and there is very little room for difference in the view 
taken of most of them. With regard to warships, after 
mentioning very briefly the vessels proposed or laid 
down and launched in the United States, England is 
dealt with more fully; statements as to her naval policy, 
accounts of trials of speed, and drawings of vessels being 
given. But with these we are already well acquainted, and 
we nay therefore pass on to France. Here the figures 
of the Jaureguiberry, taken from the ‘ Yacht,’ deserve 
notice, especially as the bow view shows the peculiar 
form assumed by new French heavily-clad ships. The 
combination of the very pronounced ‘‘tumblehome” of 
the sides, with the enormous hollow military mast now 
adopted, gives a contour which has been likened to that of 
a water decanter such as is used on a domestic dinner 
table. The Brennus presents the same peculiar form. 
She was launched in 1891, and will probably be the first 
ship which will make this appearance familiar on the sea; 
for the Charles Martel, Lazare Carnot, and Massena, are 
far behind in date. This great’ military mast is used as 
an ammunition hoist to the tops, which constitute so 
prominent a feature in French warships. A cynical 
critic says that this has been retained because the 
French shot Nelson from the top of the Redoubtable, 
and have never been able to forget that achievement. 
Seriously, the fire from a top might be formidable, and 
a top is very difficult to hit ; but, on the other hand, it is 
liable to be stopped by a well-directed shell bursting with 
a percussion fuze in the hollow mast near the deck. This 
ought not to be a difficult matter with the ship end on 
and stationary, and there is a large margin for error in 
elevation. 

In the ordnance section the total number of British 
Naval guns, exclusive of quick-fire guns and small pieces, 
is given as 1623. The exclusion of quick-fire guns, how- 
ever, can now hardly be maintained, seeing that our 
quick-fire 6in. guns have about three times the muzzle 
energy of the old 68-pounder, and are probably actually 
more powerful than some guns that would be included in 
the above estimate. The fact is, that quick-fire guns have 
so far entered the field of artillery fire, that the line must 
be drawn at the really heavy pieces for the attack of thick 
armour, if we mean to exclude them all. The 111-ton 
guns are severely criticised. We have long ago said that 
they were a political rather than a professional necessity, 
and were to be regarded as an expense incidental to our 
Parliamentary system. When Italy armed vessel after 
vessel with 100-ton guns, the question could not fail to be 
raised in the House as to why England—the first Naval 
Power in the world—allowed herself to be outmatched 
by the artillery carried in over half a dozen Italian ships, 
and the only answer that would be accepted as satis- 
factory was to try this class of armament to a certain 
extent. It has probably never been defended in an 
unqualified way; but there may be something to be said 
for carrying the six most powerful guns afloat which we 
have in the Benbow, Victoria, and Sans Pareil. They 
are not guns of great endurance as to the number of 
rounds that form their lifetime; but the effect of their 
projectiles would be tremendous, and we do not beheve 
that one of them has at any time been unable to be used 
on service. 

We are told that out of three long 42 calibre 34 cm. 
(13in.) guns finished in France ‘* one drooped and required 
reconstruction.” These guns are to have 2460 foot- 
seconds muzzle velocity, with smokeless powder. Of 
Germany the principal fact mentioned is that a range of 
12°56 miles was attained by a 24 em. (9°45in.) Krupp gun 
in experimental firing at Essen (query Meppin). As to 
quick-firing guns, it is stated that the Krupp type is adopted 
in Germany, Canet in Russia and France, and Dashiell in 
the United States Navy. On January 13th, 1892, it is 
mentioned that a 6in. Elswick quick-fire gun, fired with 
Cordite smokeless powder, discharged a 100 lb. projectile 
with a muzzle velocity of 2660 foot-seconds. By the end 
of 1892, it was estimated that France would have 250 
quick-firing guns of large calibre afloat. On December 
16th, 1892 (query 1891) a Canet 15 cm. (5°9in.) gun is 
reported to have given a muzzle velocity of 2854 foot- 
seconds, with a pressure of 19 tons per square inch. 
Coming to small arms with very small bores, the follow- 
ing statement is made, based on the fighting in Chili:— 
** It seems to be acknowledged that wounds inflicted by 
these rifles either killed at once, or were so clean and 
small that a rapid recovery followed.” Mortal wounds 
were comparatively few. Cordite is described, quoting 
from the patent of Sir F. Abel and J. Dewar, and the 
possible action of nitro-glycerine is especially discussed, 
both as to erosion and keeping qualities. To deal with 
the sections on the application of electricity on board 
ship, or naval administration and personnel, and the 
naval manceuvres of various Powers, would occupy too 
much space here. We only mention the headings as a 
guide to those who may wish to obtain the work. 








PRIVATE BILLS IN PARLIAMENT. 





THE Examiner of Petitions for Private Bills having 
reported to the House that the Standing Orders in regard to 
the following Bills had not been complied with, it was 
ordered that the report be referred to the Select Committee 
on Standing Orders. The Bills comprised: London Im- 
provements, Oldham Corporation (Manchester Ship Canal), 
South-Eastern Railway, Stalybridge and Dukinfield Sewer- 
age, Waterford and Limerick Railway, and West Metropo- 
litan Tramways. It was pointed out in our number of 27th 
ult. that in the case of the South-Eastern Railway the objec- 
tion only affected a very small portion of the Bill. Last 
week the Chairman of Committees of the House of Lords 
conferred with the representative of the Chairman of the 
Committee of Ways and Means for the purpose of determin- 





ing in which House of Parliament the respective Private 
Bills should be first considered. They were allotted in nearly 
equal divisions, a few of the more important of which we may 
briefly particularise. 

The London, Chatham and Dover and South - Eastern 
Railway Companies, the Manchester Corporation (Ship 
Canal) the Manchester Ship Canal (additional powers), and 
the Mersey Docks and Harbour Board (various powers), will 
be first introduced in the Upper House. So also will the 
two other Bills relating to the English Canal, viz., the 
Oldham Corporation (Manchester Ship Canal), and the 
Salford Corporation, who petition likewise for leave to assist the 
completion of that important undertaking. Among the Bills 
which will be first considered in the House of Commons, are 
the Barry Railway, the Bexley Heath Railway, the Chipstead 
Valley Railway, the Clapham Junction and Paddington 
Railway, and the Edgware-road and Victoria Railway. The 
Brighton Electric Lighting, the Kensington and Knights- 
bridge Electric Lighting Company, and the five Bills in 
which the London County Council are more or less intimately 
concerned, are relegated to the same tribunal. Notwith- 
standing the official character of the Post Office (Acquisition 
of Sites) Bill, it was ordered that the Examiners of Petitions 
for Private Bills do examine it, with respect to compliance 
with the Standing Orders relative to Private Bills. This Bill 
is for the purpose of enabling the Postmaster-General to 
acquire certain lands in London, Leeds, and Liverpool for 
the public service. The limit of time fixed for compulsory 
purchase is three years. ; 

The Bills suspended at the close of lastsession were 
advanced last Monday to different stages. Those which were 
ordered to be read a third time on Thursday, the 9th instant, 
were the Baker-street and Waterloo Railway, the Cork, 
Fermoy, and Waterford, and Wexford Railway, the Ikley 
Local Board, the London County Council (subways), the 
Manchester, Sheffield, and Lincolnshire Railway (extension 
to London), and the South Leeds Junction Railway. 
Petitions and Bills to the number of seventy-eight of the 
character we have had under review were ordered to be 
brought in. The House of Lords passed a Bill, intituled 
“ An Act to confirm certain Provisional Orders made by the 
Board of Trade under the Tramways Act, 1870, relating 
to Bedford and Kempston Tramways, Perth and District 
Tramways, and Somerton, Keinton-Mandeville and Castle 
Cary Tramways” (Tramway Orders Confirmation (No. 2) 
Bill (Lords).” This Bill was on Wednesday last read the first 
andsecond time and committeed. Also a Bill intituled ‘An Ac 
to confer further powers upon the Manchester Ship Canal 
Company (Manchester Ship Canal Company Bill) (Lords). 
The Buenos Ayres and Pacific Railway Company Bill (Lords), 
one of those suspended at the termination of last session, 
also was passed through the Upper House. The Manchester 
Ship Canal Bill was read the first and second time on Monday 
and committed. With a few exceptions the Private Bills 
ordered to be brought on on Monday were advanced a stage on 
the succeeding day. The exceptions were the Clapham 
Junction and Paddington Railway, the Lancashire and York- 
shire and London and North-Western Railways (Steam 
Vessels), the Harrogate Corporation, the St. Helen’s Corpora- 
tion, and the York Corporation Bills, all of which were 
brought in and advanced through various stages on Wednes- 
day. Many of the former were read a first time and referred to 
the Examiners of Petitions of Private Bills, and others were 
read the first time; to be readasecond time. With regard to 
the London County Council (General Powers) Bill, the further 
proceeding on the first reading was deferred till Thursday. 
This Bill seeks to provide for the representation of the London 
County Council on the Thames and Lee Conservancy Boards; 
to empower the Council to prohibit or regulate the erection of 
dwelling-houses on low lands subject to floods; to confer 
powers on the Council with respect to their procedure, invest- 
gations and negotiations on various subjects, prevention of 
epidemic diseases, the requiring of returns, the re-arrange- 
ment of wards, compensation to workmen, electric lighting, 
and leasing of lands. Also to provide against the giving of 
false alarms of fire; to extend and explain the powers of the 
Council with respect to sky signs, and with respect to bands; 
and to confer certain powers on vestries and district boards. - 
The promoters of the Leeds Corporation (Consolidation and 
Improvement) petitioned for additional Provision, and the 
Bill was referred to the Examiners of Petitions for Private 
Bills in accordance with Standing Order No. 72. A petition 
has been lodged at the Private Bill-office, in which the 
petitioner prays to be heard against clauses proposed to be 
inserted on petition for additional provision. The Buenos 
Ayres and Pacific Railway Company’s Bill was read the first 
and second time and committed. A Requisition has been 
deposited at the Private Bill Office, withdrawing a Petition 
against the Manchester Ship Canal (Lords.) 

Notices of motion stand for Thursday, 9th February, that 
the Select Committee on Standing Orders do consist of thir- 
teen members, and that the Committee of Selection do consist 
of ten members, inclusive of the Chairman of the Select 
Committee of Standing Orders. It will also be moved that 
on second reading of the following Bills, they be read a 
second time upon this day six months, viz., the Caledonian 
Railway, Glasgow and South-Western Railway, Great Eastern 
Railway (Cambridge New Line, &c.) Great Eastern Railway 
(General Powers) Great Northern Railway, Lancashire and 
Yorkshire and London and North-Western Railway (Steam 
Vessels) Lancashire and Yorkshire Railway, London and 
North-Western, and Great Western Railway Companies, 
London and North-Western Railway, Manchester, Sheffield, 
and Lincolnshire Railway, North British Railway, North- 
Eastern Railway, the South-Eastern Railway, and the West 
Lancashire Railway. On Monday, the 13th inst., the second 
readings will come on of the following Bills:—Aberdeen 
Corporation, Barnoldswick Local Board, Bolton Corporation 
Tramways, Chipstead Valley Railway, East Stonehouse 
Water, Greenock Corporation, London Open Spaces, London 
Streets (Removal of Gates, &c.), Paddington Recreation 
Grounds, Stirling Water, and Thames Watermen and 
Lightermen. The second reading of the Weston-super-Mare 
Grand Pier Bill is fixed for Tuesday, the 14th inst. ; 

From the Chairman’s speech on Wednesday, the London, 
Chatham, and Dover Railway Company have withdrawn 
their Amalgamation Bill with the South-Eastern. The City 
Commission of Sewers intend to oppose two of the London 
County Council Bills. 








FrrtH COLLEGE, SHEFFIELD.—A conversazione has just been 
held at the Firth College to celebrate the completion of the 
additional building. The addition comprises new physical and 
biological laboratories, workshops, and class-rooms, and con- 
siderably increases the accommodation available for teaching 
purposes. The cost, £5500, has been wholly raised from local sub- 
scriptions, 








Fes. 10, 1893, 


THE -ENGINEER. 


128 











sod say £,u0M4 Jo poods uusosiun v yv—ZF UL St YM jo Bsour a3 
oul] BLIVAUIIT “YUVq puvpweyyng e432 dn uoyxe}, s¥m ‘sopuo}? puv ousue 
ay} Sutpnypout ‘suo, ETE Jo peol Aavay oy} ‘souLdue osey} Jo oUO Jo FuIyZ0s 

ealva Burys0} Jo asodand 0y3 Joy podsuvsze sem Yoram ‘vty [eloeds v yy 
* QUom sed separ Q9OE PUP OZZ WeEMIOq 

poynoexe Yous savy ysorprve YI0M 07 4nd oom YOM soutsue 04} jo ua, 
‘saps o19a0s Apenbo 03 yoolqns osye ore Yyorys ‘soul] 

U103S0 A PUY UI943.10N 9G} UO powsojied Futeq osye st yom poos Ajpenbg 
“AjNoIp JNoyILM A[rep YOM sty} Suiop ose soutsue egy, “dn oy} uo cot 
pue Soumof umop oy} uo suo} OST ore ‘pouOTUOW sopwss oY} 19A0 puv 


990 -/ Hl JPI9L 








urbs sed $60) d IW 
oz/ SUOLjNjJOADY 
$9/ eunsseud wajiog 






yw? 


Lid IW €&L0id IW 





Ebiz snoy sad selipn 
Ze ul | epeug 





‘uoatd poods ofvisau 94} ye Jopuez- oy} pUlyoq peTney suv YoryM sf 
O"UL ‘09 UE T wey soisvo Ayoryo st counystp Suturemes oy} pooyssopun 
oq [[EM JL pozRys OAoge Use Sey yeYyM Woy ynq ‘Buoy sori ZF ore Jo4oVAvYO 
AVIS jo sjuorpess Burst oy} Aousnof dn oy uo puv ‘og Ul [ pur OF Ut [| 
usemjzoq Ava Yor ‘YZIM OUI O1v sZUOIpeAZ ZuIsiA Jo sojiul usacs-AQUOMy 
ousnof umop 042 uQ ‘poureu syuiod 043 useMgoq [ead] 91931 Azo 
A[oaresreduioo st 0104}—s}USIpess Jo posoduloo st souvZSIP STyy Jo ofoyM 
oy} ysoupy ‘inoy sod setot Om4-A71143 SI [9ARI} 07 SBY UIeIy O43 YIU 4B 
‘safuddo4s jo oatsnjoxe ‘poods oBesoav oy, ‘10472 oye} Loy} YOM Jo Om 
ye ‘soBvddoys oyerpours0zut 90143 YQIM suresy ssordxo oy} Airvo soutsuo 
IU EG I eung puB UAINqmMor) useMyoq 
I pun 944 40A0 4eyy st ‘ojoyM vB se popavZor uoyM ‘sfemyred 
SOTA YQNOG MAN OY} UO YOM 0% UOTZDOS 4IMOWYIp ysour 943 sdvyseg 






SAVMTIVY 





| 
| 
| 


| Lavoy AIVA v OUT] UOqZNOS 943 41040 











*A[OAL {soa an 
eyy 419A0 poaouwl st pvol SIq} Yol % 
8} 4JIOM JOpUud} puv SULJUS YZLM PUL 4ou SUO} COT SI saport 
JO ZGBIom [v}0}, OY, “Fuol “3479 Avo Suidoojs uvur[Ng oy} puv ‘Buoy “339F 
‘saZuLiivo oLtoq OAy JO 901A19S ssaidx9 04} 40J 8}sISU00 ‘ouLtUE soyjo AuB Aq 
poysissvun puv ‘aul jo ssor Jo Ayjnowrp 4s0z4qFys 943 ynoyyiM saps 
9804} 10A0 AlsulnJe1 oY} SOULTUO OY} YOIYM pvoT poslionzne oy, “OE Ul L 
jo Buoy sopra very} yusosv dooys v Aq spavmsozye A[JIOYS POMOT[OJ St 9VqZ 
pue ‘op ut [ jo opwad Aavoy v YIM ‘Suo] sapim jyvq-e pue omy pequitjo 
oq OF sey yurq y ‘SuosvyAIyy puv Aq uUseMjoq ‘pesojous UOTzZ00s 
ey} Aq umoys ‘foupdg wos soptur anoj-A4yy ye ‘yQtm gout st pvor jo aoord 
SeuINOg[OY spavao} Surauns uy 








610-1 Hl /2/9L 





urbs sad 1.24) -d TW 
Zi SUOINJOADY 
€9/ eunsseud uajiog 





Zod IW VN 





2oN 


Og unoy uad sayy 
£/G ul | apeug 


*qoalqo 
Aavutpso 4 
Sue soul 
) Sumprey ony 
Ajzvou sy 

“YQIM Jour 
Ayjuvysuoo ose sopuid oF ut [ so#uvs oy} ut Aaqunoo Suyvyupun oy 
ysnoig} puv ‘pesojyunoous oav EE UL [ PUY OE UL [ Jo spuoIpuss ‘suotyvaolo 
os0y} 03 dn Suipvoyy ‘snosoumnu odv soduvi ulejunoul oy4 UL snIpVa 


SIq} soyst{duodoR paquiosap MOU SATOUIODO[ 943 puL ‘souITy 
OOULPSISSY FNOYZIM SUILIY 9Y4 YIOM 04 [NJAomod AjQuoLYNs s 
ey} uo sovjd 04 ‘odv omy 4404s v ‘poulUojop saoUOIsstUIUO 
‘soutdue omy Aq porney 






oq 0} pvy sures} yuRzzoduIt 943 [|v 










suIvYyo QO puv g JO SOAINO oSAoAOI puB “UIfg “4p AavUIpsO OY4 SI at 
ey} jo odnvs ous, OS OY} OAOGY SPAUMysOM “9jINQOF puV ‘sprvMmyqac 
‘WOLPP ‘Spavmyynos 4jQCEZ Jo soul] UML oY UO sUOTQVAD|O FuruIEyye 





‘AD AISNI CW CMOHL (M UN AO SNYDISAC GAL 


INGWANUAAOD SHIVA 





WOU “UALSHHON VW 


HLOAOS MUN 


‘saduvs urequ 


“25FQ ye Aor wou 4avys “Aajzovrvyo ur Aavoy A[TeuONdeoxe ore Yoru 
‘SOTRAA YQNOG MON jo sfemyres 043 yey} 4suy Avs Of [Tom oq AvUI 4] 


B06 HA / /819L 








ero 


———— 


webs sad} 90/'4d TW 











¢$o/ SUOI{N{OADY 
O9/ eunsseud wajiog 
et ; 
2) Mg TUOd f 
8:80) d IW & EU A IW 


$9/ snoy wad sajiy 
bb U/l / apedl9 


*souLsuo 
asoy} JO YAOM [BUZOV OY} Jo SavfMoNavd nok Surard ut oansvojd oavy | ‘way 
Y Aq g[mnq seuLsue ssoidxa porsoym-u0, 943 jo 
04 “YIQ 19q040Q JO 40330, NOL 04 oOUDIOJOI 

‘Z68L ‘Aaquieseq yy¢ ‘Aoupg 
‘sovtAA YQNOG MON JO SoUOISstUION AEMIeYy 
oyd JO WO 





1M — ‘ueme[}Uer) 


[*Aadoo] 

—? }[98}1 sureldxe 10939] 

SUIMOT[O} OYJ, ‘“SAoUOISSTUIMIOD ABMTIBY SeTBA, YNOG MON 
ay} JO YSIM ssoidxe ay} ye ‘yoooveg pus szofog ‘sassoyy Aq sn 
0} poyddns useq easy ‘peor ayy Jo oTyoud oy} Jo sSurowsy oyy 
pus ‘poredoid useq sey SUIAvASUe mo YyoryM UO’, sydvasogoyd 
ayy, ‘epuloz oy} puTYyeq SUo} GFT JO pBoT B YQ ‘ZERT ‘UITT 
JOGUIBAON UO TIVU FYStU UMOp oy} Jo poeds oy} Sutras ‘Auojog 
ay} JO Siapsog oy} 0} AoupAG uUlOJy ‘ou, UTeUT UI9zSeA\ BOLD 
ay} UO ‘BQUIOOWY OF SULe_T NUIGE WOIy UOTYDes oY} St eTyoud 
48B[ OWT, ‘Lapusz oy} pUITAg SUO} EQT JO PROT B YIM ‘ZEQT 


JequIeAON uo sseridxo uMOop oy3 jo spoads oy} Sutras ‘sounr 





“OO GNV ‘MOOOVdd ‘UMAGH ‘SUSSUW AW CALOOWLSNOO 


‘TAILOWOOOT 


| 


eouruLojiod oy} 0} | 


‘UIST | 


MH SSO19V SUOIPIOIIP SHOLIVA UT Und puv ‘[aad[-vas aaoqu PUR UINgTNOD pre ‘aumoqeyy pues AaupXg useayoq ‘out, ureur 


UIBYINOG yVoIy) oY} UO ‘SuoseyIY pus upg useajzoq uors0d 
ay} JO UOTJOeS ayy SMOYS OUT, HOVTq Aavoy oy} dAOGe UTeIsBIp 
ey], ‘sud 4xou 04} pUv SIG} UO DALS OAL SUTBASBIP OST] Jo Serdo;) 


'"Z6ST ‘UIOT JSNINY UO UdxVy 910M SUTBISIP 10ZBOIPUI 94 YOTYA\ UO 


« JUV PUBLIOYING ,, 9} SMOYS JUS oY} 0} UOTzZOaS [[VUIS OIL, 
0 OL TE [angsuoy it pue suo][ed OgOe UF ‘ropuay, 


0 cl 9g ouLdug 
sab yo suo y, —dAO ps0 FuryAOM Ul FYSIO Ay 
“HEL “08Bq [OOUM 


"alts “WE 
"yy "RO O9T 
SUOT[eS OEOE 
&-2C6 1 
"ay ‘bs FE. 12, 

‘ut ‘bs sod “q] QOL 
uoqsid jo ‘ut *bs &. E/T 


dezouvip ‘sjooy AA 
Aywedvo joug 
~ &provdvo 103044 —J0puay, 
([e304) sovpMs Zuyvoy 
sre eee 898 BORE OAEIL) 
arnssoid J9[log 
demod oarovdy, 





vale 


“ULG “359% ieee ee 
“UIOL “VEL pLSit ‘osvq [OOUM 
{ Saurea yy 
“vip "yye padnop, Sumaug 
\ supvo7] 
“SIP “UIE “WE ee: odog—s[eey, 
eYOrys *"UIgz Aq “VIP “UIQZ “*  saepurdy 


“ KVMptws Jo oBnvxy 
—: SAMOJ][O} 8B 1B SAULSUS asoyy Jo 
SUOISUOUTIp OY, ‘SeTBA\ YINOG MeN JO JUSTAUIOAOH 94} 07 J90u 
“Hug [woruVyoo WY Joly “AO “4SUT “WN ‘MOU, “UTA “ayy Aq pousisep 
uveq avy Aoyy, ‘eAoge Sutavasue oy} Aq poyeaysnyt edd, oy 
jo soutsue Aqjy 10y Jepso uv pojorduioo ysnf oavy ‘1oysoqouRyy 
‘Kapuno,y uoyzox yo ‘Auvdmog pues yoooveg ‘1oAeg ‘sissaypy 
“YIN.IZ oY} WOIy AOYQANy oq 
uv ‘1aAaMoy ‘SuryjON *LUOTOD 9} Wosay SoAtyouTODOT YsTPsugy 
poysno Ajojetduroo savy souLsue uvoLeUTy yey} UOIssordumt 
ey} Jepun ore suosiod Aueur ‘pespuy ‘soulsue uvoloUy 
JOJ OpBUI UVEq OABY OPNIUSvUI [[VUIS OU JO SUTBTO yey} poreq 
“MITA 9q [TIM 4L pus ‘seTeA\ YJNOg MeN ur uoNsenb sayour 
-Od0[ 9} Surmasouo0d Ajyue0a1 sased ano ul pres useq svy HOATY 


“UIT “WE 


‘SSHTIVM HLOAOS MAN NI SHAILLONOOOT HSITONG 





SsSadudxa 

















10, 1893. 


THE ENGINEER. 


129 











PROFILES—NEW SOUTH WALES GOVERNMENT RAILWAYS 
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hour. The horse-power developed on that occasion calculated 
from the indicator diagrams averaged 1019, with a maximum of 
1080-horse power. 


| 
| 


The following table will illustrate the difficult class of lines | 


which have to be worked in New South Wales :— 








+s As improved 
Gradient. sa Total. by deviations Total. 
ag since 1888. 
1 in 30 to 1 in 83 24-54 — 
1 in 34 to 1 in 40 190-45 165-25 189-7) 
lin4ltolin50 .. 874-25 183-0 373-8 
lin5ltolin6o .. 486-37 109-6 482-14 
lin 61 to lin 75 631-16 148-60 628-74 
Totals 631-16 628-74 


| have the honour to be, Gentlemen, 
‘our obedient Servant, 
H. McLAcHLan, Secretary. 

Messrs. Beyer, Peacock and Co., Ld., 

Gorton Foundry, Manchester, England. 

We may state that the duty specified for the engines 
was to take a load of 170 tons, exclusive of engine and 
tender, up a continuous gradient of 1 in 40, at twenty 
miles an hour; and, as will be seen by the Commissioners’ 
report, the performance of the engines shows that they 
are more than equal to the work. The weights per axle 
were limited to suit a 70lb. rail. The tenders are 
somewhat short in appearance for the size of the engines, 
but they were limited in length by the diameter of the 
turntables. Besides, it is preferable to fill the tender as 
often as convenient on lines with such steep inclines as 
1 in 80 and 1 in 40, rather than to haul up them a 
heavily-laden tender. The engines are fitted with the 
Westinghouse automatic air brake, acting on the coupled 
wheels of the engine, as well as on the wheels of the 
tender. 

The report of the Commissioners clearly demonstrates 
the truth of our contention, that American engines are in 
n> sense or way better for colonial service than English 
engines. All that is needed is to give English builders 
complete data concerning the roads, and the loads and 
the required speeds, and a free hand in the preparation 
of designs, and the results are certain to be satisfactory. 
The success attained by Mr. Thow and Messrs. Beyer 
and Peacock is just that which was to be expected, con- 
sidering how large is the experience of the first-mentioned 
gentleman, and how high the standing of the firm, 
and it may perhaps tend to moderate the tone of those 
who hold that only Americans know how to build loco- 
Inotives. 








THE INSTITUTION OF CIVIL ENGINEERS. 


EXTRACTION OF THE PRECIOUS METALS FROM THEIR 
ORES BY SMELTING. 

Ar the ordinary meeting on Tuesday, the 3lst January, Mr. 
Harrison Hayter, President, in the chair, two papers were read, 
dealing with the extraction of the precious metals from their ores 
by smelting. 

The first paper was on ‘‘Smelting Processes for the Extraction 
of Silver and Gold from their Ores,” by Mr. Henry F. Collins, 
A.R.S.M., Assoc. M. Inst. C.E, This paper contained a descrip- 
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tion of modern American smelting practice, the principles of 
which, derived originally from the Freiberg and the Harz districts 
of Germany, had been modified in detail in America, on account 
of the abundance and richness of the ore deposits there and the 
high price of labour. The opening up of the Leadville carbonate 
deposits was the immediate cause of improvements being made in 
water-jacketted furnaces. The European specialised processes for 
different kinds of ore were contrasted with the uniform treatment 
of all ores in America. 

Methods of extracting the precious metals were classified broadly, 
according to the agent by which the extraction was effected. In 
lead smelting, great economy and regularity in working had been 
secured by an increase in dimensions of the furnaces employed, 
from 7 square feet to 35 square feet in sectional area at the tuyeres. 
Cast iron jackets in small sections had proved more convenient 
and economical in maintenance than wrought iron jackets in large 
Consideration was given to the different modes of 
charging the furnaces, whether at the side or top, the latter 
being the almost universal practice. The details of the con- 
struction of a water-jacketted furnace were next discussed. 
The escape of lead fumes at the throat had been much diminished 
by telescoping hoods and cover plates, and had been prevented 
altogether by the adoption of charging thimbles. The ques- 
tion of fuel was next dealt with ; charcoal being almost invariably 
used along with coke in order to increase the furnace capacity. 
Outside wells for furnaces had been abandoned ; though outside 
‘*fore-hearths” or ‘‘ settlers ” had proved successful in separating 
slag from matt, and were coming into general use. The method 
of separating slag and matt without ‘‘settlers” was described ; 
also the condensation of fumes, and the treatment of flue dust to 
prepare it for re-smelting. 

e chief difficulties which had to be met by smelters at the 
present time were :—(1) The fineness of the ores offered, resulting 


in a decrease of furnace capacity and increased loss in slags. | 


(2) The replacement of fusible carbonates by refractory sulphides, 
which had to be calcined. The form of furnace usually adopted 
for this purpose was the long reverberatory calciner, often with a 
fusing hearth attached to it. (3) The large amount of siliceous 
and other refractory ores offered for treatment, and the scarcity of 
lead ores. Owing to this latter feature great attention had been 


paid to the composition of both the charges and the slags, in order | 


| pipe. 
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employed by the author for smelting ores poorer in copper than 
any hitherto smelted to metal at one operation. The ores mined 
yielded the copper base, in addition to a small quantity of silver 
and gold, while custom ores were bought only to raise the precious 
metal contents of the bullion. The details of working and the 
results obtained were stated, and experiments on the production 
of rich bullion with a high rate of concentration was described. 

A comparison of the cost of smelting at Torreon with the costs 
at El Paso and at Las Trojes showed that the work at the first- 
mentioned place was economically conducted, in spite of its small 
scale. The right principle to adopt in treating such ores would 
appear to be to use matt, and not lead, as the agent of extraction 
in the first instance. 

The second paper gave an account of ‘‘The Erection of Silver- 
Lead Smelting-Works in Mexico,” by Mr. J. W. Malcolmson, 
A.R.S.M., Wh. Se., Assoc. M. Inst. C.E., describing the design 
and erection of a large plant, capable of treating 100 tons of ore 

ver day, at Las Trojes, in the State of Michoacan, Mexico, for the 
Michoacan Railway and Mining Company of London. A slag- 
dump from the existing works was utilised as a charging-floor, and 
the furnaces were erected at a lower level, upon which were also 
placed the machinery, engines, &c. The furnaces, which were 
water jacketted, were 36in. by 84in. at the tuyeres, and 12ft. 6in. 
from the tuyeres to the charging floor. They had each ten 3in. 
tuyeres, five a side, facing each other; the water jackets were of 
wrought iron, with a 6in. water space between the fore and back 
plates. Air was supplied to the furnaces at a pressure of 10 oz. 
per square inch from the blowers in the machinery building. The 
furnace was built of tire-brick to the charging floor, and above that 
level of common red brick. <A 3ft. wrought iron down-take, lead- 
ing to a main flue, was previded to carry off the dust and fume. 
In the machine shed, a 6ft. Pelton wheel was attached directly to 
the centre of the din. main shaft, and supplied with water from a 
tank situated 487ft. above the works, through a 12in. wrought iron 
The wheel made 270 revolutions per minute. The blowers 


| were of the Baker type, discharging 30 cubic feet of air per 


revolution. All air mains were above ground. Ventilation of 


| smelting works seldom received much attention in Mexico, but if 


to effect economical extraction of the ore.’ The old German litharge | 


process had been abandoned as wasteful, and was scarcely to be 
recommended under any circumstances. (4) The great quantity of 
zinc in most sulphide ores, and the attendant difficulties in furnace 
manipulation. ‘‘ Pastiness” of slag and matt, due to the presence 
of zine, caused slags to be ‘‘foul.” The proper composition for 
slag ; the classification and mixture of different kinds of ore ; the 
fundamental combinations of slag constituents, and the calculation 
of charges, were then elaborately treated. 

The paper proceeded to give a description of a typical “custom” 


| proper regard were paid to it, much sickness and discomfort might 


be prevented. 








THE CLEVELAND BRIDGE AND ENGINEERING Co., DARLINGTON.— 
We are requested to state that Mr. C. E. Hawley has retired from 
the Cleveland Bridge and Engineering Co., the partnership 
between him and Mr. C, F. Dixon having been dissolved by mutual 
consent. We understand that owing to the continued depression 
in trade the question arose as to the advisability of closing the 
works for the present. It was ultimately arranged, however, that 
Mr. C. E. Hawley should retire, and Mr. C. F. Dixon will now 


| carry on the business alone under the same name and style as 


smelting works on the lead basis, situated at El Paso, Texas, | 


including the modes of weighing and sampling ore, the arrange- 
ments of the mixture bins, the cost of fuel, fluxes, &c. Particulars 
were afforded of the calcining furnaces for matt and concentrates, 
and of the engines, blowers, pumps, and other plant ; and attention 
was drawn to the special advantages enjoyed by these works over 
others, owing to the large tonnage of Mexican carbonate ores 
received there. 

Allusion was made to the smelting works at Las Trojes, 
Michoacan, Mexico, described fully in the second paper; and a 
comparison was instituted between these works, which deal with 
ore from the company’s own mines, and the former; and the cost 
of smelting at both places was contrasted. The process of con- 
centration through the agency of metallic copper, its advantages 
and disadvantages, and the limitation of its applicability to 
certain classes of ore, were next dealt with; followed by a descrip- 
tion of a smelting plant at Torreon, Mexico, which had been 


before. 
THE BIRMINGHAM ASSOCIATION of MECHANICAL ENGINEERS.— 


| The ordinary monthly meeting of this Association was held on 


Saturday last at the Grand Hotel, Birmingham. The chair was 
occupied by the president, Mr. A. Driver, and about sixty-five 
members were present. After the ordinary business had been 
transacted, it was unanimously resolved upon the motion of Mr. J. 
Neville, seconded by Mr. J. Mills, and supported by Messrs. J. 
Floye, H. Winwood, and G. Birkbeck, that a sum of £5 5s. be 
presented annually to the Birmingham Municipal Technical School 
for the — of establishing a scholarship or exhibition in con- 
nection with the practical engineering classes. A paper was then 
read on ‘‘ Korting’s Condenser” by Mr. E. Flint, C.E., at the conclu- - 
sion of which an animated and interesting discussion ensued, 
which was taken part in by Messrs. T. Meacock, H. Winwood, J. 
Smith, and E. Hazel. The questions asked were satisfactorily 
answered by Mr. Flint, and a vote of thanks was passed. 
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JOY’S VALVE GEAR, FRENCH CRUISER 
LE TAGE. 


In our impression for May 15th, 1891, we illustrated and 
described the first-class French cruiser Le Tage. She 
is fitted with horizontal engines, the cylinders of which are 
43in. + 68in. + 100in. x 47}in. The low-pressure cylinders 
lie forward, and the crank shafts are fitted with coupling- 
boxes, so that when low powers suffice the low-pressure 
cylinders are put out of use, and the engines then work 
compound, and develope 1970-horse power, making fifty-two 
revolutions per minute. With natural draught, and all the 


cylinders in use, the power is 8950, the revolutions being | 


eighty-nine per minute; and with forced draught the power 


is 11,370-horses, and the revolutions ninety-seven per minute. | 
The safety valves are loaded to 150 1b. The valve gear is so | 


arranged that the cut-off in the high-pressure cylinder is 
variable between 25 and 74 per cent., intermediate cylinder 


between 25 and 70 per cent., and in the low-pressure between | 


37 and 79 per cent. 

The valve gear is Joy’s, worked out by the builders of the 
engines, and differing in several respects from the arrange- 
ments used by English engineers with vertical engines. 
The engraving which we give above very clearly illustrates it. 
The valve gear is so well known that no description is 
necessary to make that of Le Tage perfectly intelligible. 








HARBOURS AND WATERWAYS. 





Tue Board of Trade and the Clyde Trustees have come to | 
an arrangement as to the disposal of the dredgings from the | 


river. At the end of three months no more dredgings from 
the channel of the river are to be deposited in Loch Long, 
but in some other place hereafter to be agreed on by the 
Clyde Trustees and the officials of the Board. For five years 


no change is to be made in the depositing in Loch Long of | 


sand and other material dredged up in connection with the 
Cessnock Dock and its approaches. From the last report 
made by Mr. Deas, it appears that the quantity of material 
dredged up last year was the greatest ever raised in one year, 


amounting to over 14 million cubic yards. Of this total | 


about one-third was taken from the new docks. The largest 
quantity raised by one dredger was 646,080 cubic yards, the 
engines working 3417 hours, making the quantity raised per 
hour 189 cubic yards. The average number of hours worked 
per day was 10-9 hours, so that a day’s work represents 2060 
cubic yards. Considerable progress is being made with the 
new dock. At the date of the report 4244 lineal yards of 


quay wall were completed, a two-storey shed is in course of | 


construction along one of the wharves, and a large amount 
of the excavation for the graving dock is completed. 

A new harbour is being made at Inchkeith to afford shelter 
for the smaller class of Government vessels. The contract has 
been placed in the hands of Mr. Hill, of Portsmouth. The old 


breakwater is to form the eastern wall of the new harbour, | 


and a new pier is to be run out at a right angle with it to a 
distance of 300 yards, with an elbow branching off 300ft. 
across the harbour. The depth will be 14ft. at low water. 

The number of steamships laid up idle appears to be 
unusually large, the quantity being estimated at over a 
million tons. The largest number is on the Tyne, where 
a short time ago 150 vessels, of a total tonnage of 350,000, 
were laid up. A larger number was laid up at Liverpool, 
but the tonnage was considerably less. At Hull the quantity 
was nearly 100,000 tons, and on several occasions the Hull 
and Barnsley Dock has had scarcely any vessels discharging 
or loading. A report was recently made by the Super- 
intendent of Leith Docks, saying forty vessels were laid up 
in the docks, some of which had been there more than six 
months, but that the greater part had come within the last 
three months. 


During the inquiry into the wreck of the Howe, much 
| attention was directed to the charts in use and the way in 
which these are procured and supplied for use. The follow- 
ing particulars as to this department of the Government 
may, therefore, be of interest. 
partment of the Admiralty was established in 1795, the 
founder, Dalrymple, being appointed the first hydrographer. 
His successor, Capt. Hurd, originated the system of charts 
| of the coasts and harbours, which are now issued by the 





° ‘ 
eenen nents Dy 7) Dennen See eens 


Babe Stoain Fry. 


; that in the telegrams of figures received from the Continent 
| the errors were 24 per 1000 of the figures telegraphed. 


The Hydrographical De- | 


department for nearly every part of the world. Those for | 
| the tissue paper was a circle, with some alphabetical letters 
| placed round equidistantly in the positions of sixteen of the 


coasts under the dominion of the British Government are 
from surveys made by the officers of the Navy, while those 
of foreign coasts are from the charts supplied by the 
respective Governments which have control over them. The 
present head of the department is Capt. Wharton, and he is 
assisted by Capt. Tizard and a staff of thirty-four draughts- 
men and other assistants. There are seven ships generally 
| engaged in surveying on stations abroad, and two per- 
| manently on the home stations. In addition to the charts, 
| of which there are about 3000, fifty volumes of sailing 
| directions for all parts of the world are also prepared and 
issued by the department, these continually being revised 
and brought up to date. The number of charts issued in a 
year amounts to over 160,000, realising £9631; the cost of 
engraving and printing amounts to £7600. Printing the 
sailing directions and other books amounts to £8200. The 
total cost of the department is about £48,000. 








THE ROYAL INSTITUTION. 


SENDING PLANS AND DRAWINGS BY TELEGRAPH. 

| AMonG the recent lectures at the Royal Institution, Mr. 
| Francis Galton delivered one, in the course of which he dealt 
| with the subject of sending plans and drawings by telegraph. 





Fig. 1 





The principle he adopted was to reduce outline drawings to 
an alphabetical formula, so that anyone receiving the tele- 
graphed letters of the alphabet could therefrom reproduce 
the outline drawings. He also entered into the question of 
expense in sodoing. He said that the risk of error in tele- 
graphing was small, for the Meteorological-office had found 








Mr. Galton effected this by making a series of dots of a line 
drawing at such a distance apart as to seem to the eye at a 
distance a continuous line, approximately or completely. 
Starting with one dot, the letters in the telegram¥showed 
where to place the other dots in succession in relation thereto. 
This was done by means of a “ protractor,” consisting of a 
rectangular piece of pasteboard, as in Fig. 1, with a rect- 
angular orifice, in which was a piece of tissue paper. On 


thirty-two points of the compass. This tissue paper had a 
large hole in the centre, and sixteen smaller holes in the 
positions of sixteen of the points of the compass, as 
represented in the cut. The pasteboard itself had three 
large holes in it, which facilitated handling. 

On receiving a telegram, consisting of a medley of alpha- 
betical letters, the first step is to make a dot, and to bring it 
into the centre of the central hole in the tissue paper. A 
second dot is then made in one of the little holes in the 
circle, corresponding to the next letter in the telegram, and 
so on in succession. The protractor is always moved parallel 
to itself and to the edge of the sheet of paper. This is done 
by the aid of a T-rule, or by using a sheet of paper already 
ruled by faint lines, as in children’s copy-books. The upshot 
is, that a fairly accurate representation of the original draw- 
ing is reproduced. As drawings are not all in one continuous 
line, he employs “ reference letters” to indicate where other 
lines branch off, or independent sections of the drawing to 
which each particular reference letter is adjacent. 

Fig. 2 represents a Grecian head, the original of which 
was upon a large scale, and Fig. 3 represents the same head 


F/2.2 





as reproduced by the alphabetical system. Both of them, in 
the cuts, are represented as photographically reduced from 
the original drawings. In the reproduced drawing, Mr. 
Galton drew a ring round each dot, then inked it in for 
photographic purposes, so as to make each dot conspicuous, 
yet without effecting its obliteration. Thus, in the original 
photographic reductions—Fig. 3—each dot is made of rings 
as seen through a lens, but owing to the exigencies of news- 
paper printing, these rings as well as the dots are lost, the 
whole appearing in the engraving as continuous lines. Still, 
the little cuts are faithful examples from photographs of what 
can be done in the way of telegraphing outline drawings. _ 

Mr. Galton argued that with progress of time telegraphic 
communication will increase, and that in distant places 
events will occur which cannot be described but by pictorial 
illustration. Taking the case of this Grecian head, it was 
reproduced by means of 248 dots or letters, which, at 5s. per 
five letters—as charged by Atlantic telegraph for five figures 
—means £2 per hundred dots, or £5 for telegraphing the 
Grecian head. This, relatively to the large amounts now 
spent by newspapers in obtaining information, he did not 
consider to be excessive in telegraphing such a drawing to 
England from America. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





THE MYSTERY OF STEAM. 


Sir,—In reference to Mr. Donaldson’s assertion in your last issue 
of his ability to prove Carnot’s function of the temperature, ‘an 
absurdity ; if the principle of convertibility of heat and work is 
true,” may I remark that Mr. Donaldson 8 objection seems to 
refer to applications of Carnot’s reasoning to cases, in short, where 
there is in the first instance, a direct violation of an important 
condition implied in that reasoning. A condition, which long 
previously had been evident to James Watt, and clearly stated by 
him in the specification of his first patent. ‘‘ My method of lessen- 
ing the consumption of fuel consisting of the following principles : 
First, that the cylinder must, during the whole time that the engine 
is at work, be kept as hot as the steam that enters it—first by 
enclosing it in a case, &c.; secondly, by surrounding it with steam 
or other heated bodies.” Carnot has distinctly stated: ‘‘ There is 
a loss of power whenever direct communication of heat takes place 
between bodies of different temperatures ; and the maximum of 
etfect cannot be obtained but by means of a machine in which 
only bodies of equal temperature are brought into contact.” In 
the usual conditions of steam engine practice, this condition is 
violated by the working body, the steam being at a higher tempera- 
ture than its receptacle, the cylinder. The steam temperature 
falls by heating the cylinder, not by doing work, it next falls ina 
definite ratio to the work it does in driving the piston before 
it, but this is not carried out till the temperature has fallen to the 
temperature of the condenser, so that we have a second violation 
of the condition, when the steam escapes to the condenser. There 
is a necessity, however, for a common understanding as to the 
meaning of the term ‘ Carnot’s function” previous to discussing 
it. 1, therefore, quote some explanations thereon from a ulitined 
lecture—one of a course on Naval Architecture and Engineering, 
by various authors, in connection with the 1881 Exhibition at 
Glasgow. Thus, having stated six propositions implied in Carnot’s 
reasoning, I proceeded: ‘‘To the question what power E is developed 
and given out, when a given quantity Q of heat passes from a body 
at the temperature ¢, into another at a lower temperature t,— 
subject also to the condition of the second paragraph, that in this 
action bodies at unequal temperatures are not brought into contact.” 
Stated in the form of an equation, Carnot’s answer, as given in our 
first paragraph, or in a converse form involved in the fourth, 


was :— 
Bu Q(j=te) «© « «© 2 « » (I) 

In words, the power E is equal to the continued product of a 
quantity C into the quantity of heat Q, into the difference of 
temperatures. ‘To fix ideas, it is assumed that the unit of E is a 
foot-pound, that of Q the quantity of heat which would raise the 
temperature of a standard pound of water, by one degree, on the 
Fahrenheit scale, in which the temperatures /, and f, are also stated. 

The quantity C, however, is still undefined ; it has been named 
“Carnot’s function,” although Carnot did not live to determine its 
true meaning, but from such experimental data as he could com- 
mand he deduced it. It was not a constant coefficient, but a 
quantity diminishing slowly, with a rise of the higher temperature. 
M. Clapeyron, a few years later, arrived at a like result from a 
greater range of data, and between 1847 and 1848, the very exten- 
sive and valuable researches on steam, conducted for the French 
Government by M. Regnault, enabled Professor William Thomson 
to calculate its numerical value through a range of temperature 
from Odeg. to 230 deg. on the Centigrade scale. 

Dr. Joule, for some time previous to this, had been conducting a 
series of most valuable researches on a kindred but a different 
problem, briefly sketched as follows :—When power is expended in 
doing work on the friction of a solid—for example, in boring a 
cannon—an experiment which long before had been keenly investi- 
gated by Count Rumford ; in the friction of two pieces of ice, 
experimented upon by Sir H. Davy ; in the friction of a fluid, or 
when power is expended in compressing a practically perfect gas ; 
in each case the effect is the same as if we had communicated heat 
to the body experimented on, and the relation between the heating 
effect, thus obtained, and the power expended in producing it, 
which we may name the heat equivalent of the power, by some of the 
foregoing, and many special lines of inquiry, was determined to 

our ly 
have the definite value, Heat Equivalent = Power Lam ended or, 
772 
the expended power E, in foot-pounds divided by the coefficient 
772—denoted by the symbol J—is the number of Q units of 
heat developed. That is to say, 


> Se 


Dr. Joule being in friendly communication with Professor 
Thomson—now Lord Kelvin—and, knowing him to be engaged in 
the investigation of the quantity C—Carnot’s function—it is on 
record in a letter from Dr. Joule, dated 9th December, 1848—the 
important suggestion was made that the general value of this 


quantity is given by the simple relation C = — = 33 
t + 461° 
say, directly as the value of the coefficient J, and inversely as 
the absolute temperature, a view which has been confirmed by all 
experience, and Dr. Joule was entitled to the honour of having his 
name associated with that of Carnot, in the definite solution of the 
important problem, namely, the true practical value of the 
mechanical equivalent of heat. Thus, recurring to a foregoing value 
of E, and in it, writing for C, the foregoing value, we obtain 

E=J3Q (4-%) 
t, + 461° 

This expresses the maximum power which it is possible to obtain 
from a given quantity Q units of heat, and as will be seen ata 
glance, depends upon the fall of temperature—in doing work, 
observe—as much as on the quantity of heat. Again, let us add 
the quantity 461 deg. to each of the terms 4, and ¢, of the 
numerator. Obviously, since the one is positive, and the other 
negative, this will not alter the value of the numerator, but assists 
to reasoning out the following theorem :— 

If from (t+ 46ldeg.) a definite quantity of any kind 
(to + 461 deg.).a smaller quantity of the same kind be subtracted, 
their difference divided by the greater can be nothing but a mere 
numerical ratio whose value must be less than unity, which ratio 
being denoted by f, we have 

E = J Q (4, + 461) — (tg +461), 

(4 + 461) er EEGs « 3. 

in which f is the ratio of the difference of temperature to the 
absolute temperature, the higher being the temperature at which 
the working body stands at the beginning of the process, and the 
lower the temperature to which it sinks by doing work alone, 
quite irrespective of any losses from other causes. By absolute 
temperature is meant the temperature in present case, by 
Fahrenheit’s scale, with 461 deg. added. The precise meaning 
of this latter number is by induction from experience within 
attainable limits of temperature, it would seem absolute zero, or 
the point at which matter would contain no heat, and for practical 
purposes may be taken about 461 deg. below the point at which, 
from the state of knowledge at the time, Fahrenheit’ supposed 
heating of matter to commence, and hence marked zero on his 
scale. Temperatures measured in this way from the examined 
true zero, are 461 deg. higher than the ordinary scale figures, and 
are then named absolute temperatures. 

Carnot’s function C as implicated in the formula E = CQ 
(t1~tg)), or involved in the form E = f J Q, may bean absurdity. 
Only, in the first place, it is obviously ‘still more -absurd to apply it 
when we ignore the conditions under which it has been advanced. 


that is to 





Mr. Donaldson’s opinion is in contrast to that of Professor Tait as 
follows :—‘‘ Every reasoner who has applied himself to the sub- 
ject of heat since Carnot has gone right so far as he has attended 
to Carnot’s principle, but has inevitably gone wrong when he for- 
got or did not attend to it.” 

Of course, this is not a question to be settled by authority, and 
I again refer to Lord Kelvin’s statement as to certain experimental 
facts. Dr. Joule, experimenting on the compression of a gas, 
arrived at three values for the mechanical equivalent of heat, viz., 
820, 814, and 760 foot-pounds respectively. ‘‘ The largest of these 
numbers is most nearly pens aoe with Mr. Joule’s views of the 
relation between such experimental equivalents and others which 
he obtained in his electro-magnetical researches ; but the smallest 
agrees almost perfectly with the indications of Carnot’s theory.” 

As stated in the foregoing, the ultimately derived value has been 
772, which certainly is much nearer 760 than 820 or 814, which to 
Dr. Joule’s keen, practised judgment seemed the more probable 
value, by some of his very varied experiments. Finally, the late 
Dr. James Thomson, as a consequence of Carnot’s theory, con- 
cluded it to be a necessity that the temperature at which water is 
turned into ice must be conditioned by the pressure under which 
this congelation takes place. This difference was very small, and 
calculated at only 0132 of a Fahrenheit degree for every additional 
atmosphere of pressure, yet upon careful experimenting this 
hypothesis was exactly verified. jas a remarking that such 
coincidences are not characteristic of random, and much less likely 
of “absurd” theories. ROBERT MANSEL. 

Glasgow, February 6th. 


S1r,—I am not surprised to find that Mr. Bower authoritatively 
confirms your statement that the specific heat of dry steam is 
‘475 at constant pressure, and of saturated steam ‘305. It is not 
stated clearly whether the last is the specific heat of saturated 
steam at constant pressure or constant volume, but it is immaterial 
which it is, since the corresponding value of the specific heat of 
dry steam at constant volume is *363, if J = 772 foot-pounds. 
‘*X.” is certainly justified in his opinion that the steam philosophers 
have followed Regnault’s lead, as an unreasoning flock of sheep 
follows the first leader through a gap. If the specific heat of dry 
steam is greater than the specific heat of saturated steam, it 
follows that the specific heat of dry steam must be greater than 
the specific heat of water. The results of the steam and oil experi- 
ments are therefore toto cela wrong. If all the experiments made 
to ascertain the effect of heating water by injecting steam have 
been conducted in the way described by Maxwell in his ‘‘ Treatise 
on Heat,” the results obtained must be equally unreliable. 

Mr. Bower's statement that the value of y for dry steam is 1°3 
with Zeuner’s experimental value, viz., 1°135 before his eyes, is on a 
par with his statement that Regnault determined the value of the 
dynamic specific heat of air, and the statement made last year that 
we know that the dynamic specific heat of air is so and so—I forget 
the exact figures. 

Mr. Bower has, however, at last succeeded in correcting me of a 
genuine error, inexcusable in any case, but especially so in mine, 
because the error was pointed out to me by a friend before I sent 
you my letter. If it requires 1091°8 thermal units to convert 1 Ib. 
of water into steam of the same temperature, the mechanical 
equivalent of 1 lb. of coke must be equal to about 230-horse power, 
if 1 lb. of coke can convert 9 lb. of water into steam of the same 
temperature ; but we have to compare this with the whole work 
done by an engine giving out 4-horse power indicated per lb. of 
coke per hour, or with 30 indicated horse-power. 

If ‘‘X.” had confined himself to stating that the conclusion at 
which I had arrived, that the thermodynamic power expended in 
converting water into steam was equal to the instantaneous 
external work done by the steam, was erroneous, he would have 
been quite right, but he is altogether wrong in maintaining the 
existence of latent heat. If the principle of the convertibility of 
heat and work is true, latent heat is simply a meaningless and mis- 
leading phrase of speech. The writer of the recent article in the 
Times, in which the result of Dewar’s discoveries was described, 
was no doubt misled by this inexact and unscientific phrase to 
describe heat as motion, or motion as heat. It is immaterial 
which way it was put, since both statements are untrue. The one 
is simply the cause of the other. The writer went on further to 
state that molecular motion could not cease until the substance 
was entirely deprived of heat. As a matter of fact, molecular 
quiescence has nothing to do with the absolute temperature of the 
substance. If a quantity of heated gas in a state of molecular 
agitation, is confined in a vessel whose sides are perfectly adiabatic 
—say with sides surmounted by Dewar’s vacuum jacket—the 
process of converting the molecular eis viva by molecular friction 
into heat will at once commence and will be continued until the 
whole of the molecular vis viva has been converted into heat. 

Since the 8 indicated horse-power given out by the conversion of 
5 lb, of water at 212 deg. into steam of the same temperature, 
which is also equivalent to the work done in the conversion of less 
than 3lb. of water, subject to an absolute pressure of 2001b. per 
square inch, is only equivalent to about 4 indicated horse-power 
ver hour, we have to account for the difference between this and 
4 indicated horse-power per hour obtained in the best installations 
of steam power. Since the actual curve of expansion is admitted 
to be identical practically with the isothermal curve, it is clear that 
none of the initial thermodynamic power imparted to the steam, 
which is simply equal to the power expended in raising the tem- 
perature of the feed-water up to the boiling point, is utilised. 
This difference must therefore be realised in some way from the 
excess of the thermodynamic power required to convert water into 
steam of the same temperature over and above the value of the 
instantaneous external work done bythe steam. The equivalent of 
this can only be represented by molecular ¢is viva. 

Now this molecular ¢/s viva cannot be realised until it has been 
converted into heat, and in this probably we have the true explana- 
tion of the greater efficiency obtained by compounding, which may 
be simply due to the increase of the interval between the times at 
which the steam leaves the boiler and the cylinder obtained by 
compounding. But if this explanation is the right one, clearly the 
best way to effect the conversion of the vis viva into heat would be 
to pass the steam through a receiver of sufficient capacity to admit 
of the whole of the vis viia being converted into heat before the 
steam is admitted into the cylinder. Dewar’s discovery of the 
vacuum jacket enables us to do this without the loss of heat. 
Clearly not only the steam pipes, cylinders, and end covers to 
cylinders, but all boilers also in which the heat is imparted to the 
water by means of internal flues, ought to be provided with 
Dewar’s vacuum jacket. The marine engineer who first does this 
will receive the heartfelt prayers of all ships’ stokers for his 
prosperity in this world, and everlasting happiness in the next. 

February 7th. WILLIAM DONALDSON. 


THE INVENTOR OF GUTTA-PERCHA COVERED WIRE. 


Sir,—Mr. A. Siemens, in his letter of the 16th of January, pro- 
tests against my having said that Dr. Siemens appeared to have 
accompanied the Royal Commissioners as a friend, and thus 
insinuating that he did so without authority, and for purposes of 
his own ; but that at the time I mention in my letter he had held 
the rank of lieutenant for twelve years, and was himself a member 
of the Royal Commission in question, and had been appointed a 
year before with the object of developing his invention of covering 
wire with gutta-percha. I beg in reply to say as follows :— 

That he held the rank of lieutenant in the Prussian service for 
twelve years I do not question, nor that he had been appointed one 
of the Commissioners to investigate my invention. That it could 
not be to develope an invention of his own was obvious, because he 
had made no invention himself to cover wire with gutta-percha at 
the time, inasmuch as when I applied for the patent gutta percha 
was unknown in Berlin. For why did the Commissioners then ask 
me, ‘‘ What is gutta percha?” and why did they want me to show 
them my process of covering the wire if one of them, Lieutenant 





Siemens—according to Mr. A. Siemens’ assertion—had already 
made the invention for which I applied for a patent? It must be 
borne in mind that I was not refused the patent on account of 
—_ of claim by someone else, but because it was considered 
»y the Commissioners too important a matter to give a monopoly 
therefor to one person—a very shallow excuse for robbing a man 
of the work of his brains. It is probable that no notice of the 
refusal to grant me a patent would be found in the Prussian 
Government records, when the American Commissioners were said 
to have investigated them ; but that does not prove that Dr. Siemens 
was the inventor. 

Mr. A. Siemens thinks it particularly ungracious to raise the 
question of priority of invention after Dr. Siemens has passed 
away, and unable to repel the attack himself. I know that Dr. 
Siemens used the invention, but I never heard he claimed it for 
his own, and it is only when his friends claim it for him that I am 
able to protest against the injustice. I leave it to your readers 
to judge whose conduct has been the most ungracious and un- 
generous. According to his friends, it would appear that Dr. 
Siemens assisted as one of the Commissioners in frustrating 
my attempts to obtain a patent in Prussia, and then makes use 
of the invention because it is unprotected, and reaps all the 
benefit from it, and ultimately it appears claims it as his own 
invention, without ever having given the slightest proof of its 
being his, whilst I, who spent time and money on the invention, 
without having reaped any benefit from it, only claim my 
just right of being the first inventor of covering wire with gutta- 

rcha. F. H. DaNcCHELL. 

February 7th. 





BATTERSEA BRIDGE. 

Srr,—In your issue of January 27th you have an article on the 
Liverpool Overhead Railway, in which the following statement 
occurs :—‘‘ Mr. Willans entered into a contract with Messrs. 
Ives and Barker, of Westminster, who were at that time building 
the handsome iron bridge over the Thames at Battersea, on behalf 
of the Phoenix Foundry Company, of Derby, by which Messrs. 
Ives and Barker contracted to take the whole of the ironwork 
delivered by the makers, set it out, erect, rivet, and paint the 
structure complete,” which has a tendency to create an erroneous 
impression that the Battersea Bridge was set out and built com- 
plete by Messrs. Ives and Barker on behalf of the Phoenix Foundry 
Company, whereas the bridge was set out by the writer, who was 
assisted by Mr. E. W. Ives, months prior to the formation of the 
firm of Ives and Barker. The whole of the bridge was built by the 
Pheenix Foundry Company, and every piece of same—with the 
exception of the rolling of the malleable iron and steel—manufac- 
tured, and every operation connected therewith, performed by 
them, and the greater portion of same put together and erected at 
their Derby works. The portion of the work performed and carried 
out by Messrs. Ives and Barker consisted of part of the erection 
on site and painting. JNO. JONES, 

Manager of the Phcenix Foundry Company’s 
Liverpool Works. 
Liverpool, 4th February. 


SHIPBUILDING ON THE MERSEY. 

Srr,—In his notes on shipbuilding on the Mersey your corre- 
spondent fails to give an accurate list of the work we have on 
hand. At this moment we have in course of construction new 
boilers of 2000 indicated horse-power for the Leitrim, belonging to 
the City of Dublin Steam Packet Company; we are also fitting up 
Howden’s system of forced draught in Messrs. Johnston’s steamer 
Culmore, prior to her departure to the West Indies ; and building 
a pair of engines and boiler for the Cork Harbour Commissioners ; 
in addition to the work you name, and the usual heavy repairs to 
steamers. JOHN JONES AND SONs. 

Liverpool, February 7th. 


IMPROVEMENTS IN WHEEL-MOULDING MACHINES. 
Smr,—We have read the description in THE ENGINEER of 
February 3rd of a patented apparatus for splitting machine- 
moulded wheels for planing together. This is not new to us, as 
we have split wheels in this manner for the last fourteen years. 
The wheels are moulded oval without removing the moulding 
machine. BoDLEY BROTHERS AND Co. 
Commercial-road, Exeter, February 6th. 








J. E. H. GORDON. 


WE regret to have to announce the death of Mr. J. E. H. 
Gordon, of Queen’s Gate-gardens, London, who was killed by a 
fall from his horse on Friday last. He was only 41 years of age, 
and yet was known throughout the scientific world through 
his original work, his active theoretical and practical pursuit 
of electrical subjects, and through his books. Throughout 
his life, electricity, both in its scientific and practical develop- 
ments, was to him an absorbing passion. In his early days 
he contributed papers on electrical subjects to the ‘“ Philo- 
sophical Transactions,” and was engaged in connection with 
the University extension scheme in lecturing on electricity 
and other branches of physical science. In 1878, the year of 
Mr. Spottiswoode’s presidency, he became assistant secretary 
of the British Association. In 1880 he brought out “A 
Physical Treatise on Electricity and Magnetism,” an im- 
portant work, now in its third edition, which has commanded 
considerable attention in this country, and also in France and 
America. Later on he engaged in the more active work of an 
electrical engineer, into which he threw himself with all the 
energy of an enthusiastic nature, and he designed and carried 
out several important electric lighting stations. About eleven 
years ago, Mr. Gordon surprised the world by the design and 
construction of the large dynamos for supplying 6000 Swan 
lamps. One of these machines, as made by the Telegraph 
Construction and Maintenance Company, Greenwich, was 
illustrated in our pages in October, 1882, and several similar 
machines were erected at the Paddington Station of the 
Great Western Railway, for supplying that station. From 
that date, Gordon became actively interested in electric light- 
ing projects, and it is to be feared that his numerous engage- 
ments and his literary labours originated a feverishly active 
life, although this did not cause his death, but with a too 
active life, an escape from usual occupation is likely to take 
the form of violently active excitement, too often of a 
dangerous character. 

Gordon was a capital horseman, having been used to riding 
all his life. At the inquest on his death, it was stated that 
the deceased went to Mr. Barnes’ stables, Thornton Heath, 
on Friday morning, and ‘asked Mr. Barnes to let him 
have a dangerous horse, but he had not one. At first he 
walked the horse, then trotted, then cantered, and finally 
galloped it at a very fast pace round the paddock. He was 
sitting at ease in the saddle when the horse ran away with 
him. A police-constable, who was on duty in London-road, 
said that the horse came towards him at the rate of twenty 
miles an hour. In attempting to turn too sharply, 
the animal threw its rider, and both fell on the asphalte 
pavement. Witness placed the deceased in a van, and con- 
veyed him to the hospital, where he died an hour after his 
admission. The horse got up and ran away, and was after- 
wards found in a gravel pit. Death was due to an extensive 
fracture of the skull. Gordon was an able man, and will be 
mourned by many. He leaves a wife and three children. 
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LOCOMOTIVES IN NEW SOUTH WALES. 


We have been requested to publish the following 
correspondence. ‘The first letter appeared in the Sydney 
Daily Telegraph, and is addressed to the Minister for 
Railways. The second explains itself :— 

Office of the Railway Commissioners of New South Wales, Sydney. 
November 24th, 1892. 

Sir,—We have the honour to acknowledge the receipt of your 
letter enclosing a cutting of a leading article from the .Vercast/e 
Morning Herald of the 22nd inst., commenting on complaints said 
to have been made by Messrs. Neilson Brothers in a letter pub- 
lished in THE ENGINEER, of London, of October 14th. 

In reply, we beg to state that the whole matter referred to in 
Messrs. Neilson’s letter was fully and elaborately inquired into by 
the Royal Commission which lately sat on the charges preferred by 
Mr. W. F. Schey, M.P., and forms the subject of the report of 
that Commission under the heading ‘‘ Charge 2.” 

A reference to the report and appendices will show that the 
whole of the orders were only entered into after very careful con- 
sideration, and in the best interests of the department. 

We can only regret that a firm of such high standing as Messrs. 
Neilson should commit themselves to so garbled and distorted a 
statement as they would appear to have done from extracts given 
in the leading article in question. 

We quote at random the following :—‘* In December, 1888, ten 
engines and tenders were offered for, and Dubs and Co. secured 
the work. The price was not disclosed. The offer of Messrs. 
Neilson was £3000 each.” So far from the price not being dis- 
closed, it was fully shown before the Commission—see Appendix A 
—that Messrs. Dubs and Co.’s price was £2430 each, or £570 less 
than Neilson’s, which was nearly the highest of the tenders. 

Again, Messrs. Neilson say:—‘‘In August, 1889, offers were 
opened for twenty-six engines. The tender of Messrs. Neilson was 
£2865, but the work was given to Dubs at the price of £2916.” 
The evidence shows that Dubs and Co.’s tender, which was accepted, 
was for £2860, which was less than Neilson’s. 

The reasons for not accepting the other tenders of Messrs. 
Neilson are fully explained in the evidence taken before the Com- 
mission, and are also referred to with approval by the Royal 
Commission. 

If the Government do not consider that the report of the Royal 
Commission has sufficiently exonerated the Railway Commissioners 
from the charges brought against their administration in connec- 
tion with these engines, we would suggest that Messrs. Neilson 
and Co.'s charges be again submitted to the Chief Judge in Equity, 
president of the recent Royal Commission, for his further inquiry 
and report ; and failing doing so, we would ask to be relieved in 
future from the official necessity of continually defending our 
administration against every scandalous and libellous statement 
which may be made agairst us.—We have, &c., 

E. M. G. Eppy, Chief Commissioner. 
W. M. Fenoy, Commissioner. 
CHARLES OLIVER, Commissioner. 





19th January, 1893. 
Messrs. The Railway Commissioners of New South Wales, Sydney. 

Dear Sirs,—We have been favoured with an Australian news- 
paper, of date 28th November last, containing copy of a letter 
from you relative to our letter which appeared in THE ENGINEER 
of 14th October last. From the tenour of your note, we fear you 
have quite misunderstood us, and we write you now in the hope of 
being able to remove a false impression from your mind. 

In the first place we made no charges against you, and it was 
never our intention to do so. In order to obviate the possibility of 
our letter being read in the light of an accusation against you, we 
expressly stated :— 

‘* We have no sympathy whatever with Mr. Schey’s action.” 

“If the desire of Mr. Eddy and his fellow Commissioners is. as 
we believe it is, to do the best for their charges.” 

“* They are above suspicion.” 

We confirm these expressions of our confidence in your upright- 
ness, and can only assume that when you styled our letter 
“Scandalous and Libellous,” you were not conversant with its 
terms, and that you had got your ideas of its contents from some 
extracts in the public press. We sent our letter direct to the 
editor of the Syduey Morning Herald, in July last, and if that 
gentleman had seen fit to publish it, a grave misunderstanding 
might have been avoided. We waited a reasonable time before 
sending a copy of it to THE ENGINEER in October. 

Your honesty and perfect bond fides we do not, and never did 
impugn. What we intended to convey by our letter was that the 
method of giving out your locomotive contracts called for remon- 
strance from us, and if, in defending our commercial reputation, 
which was being publicly assailed, we had to severely animadvert 
on some details of your administration, the blame, we think, was 
not ours, but yours as the cause of our action. Your honesty and 
your policy are not necessarily the same question, and we consider 
we have a perfect right to criticise the latter so far as it regards 
ourselves. We do not, therefore, see that we can withdraw any- 
thing we have written. 

We are sorry if we give you offence in doing so, but we feel 
bound to assert our opinion that the state of matters we have 
shown is not likely to establish confidence in the minds of the 
locomotive makers in this country, and for our part, we may 
honestly state that, when tendering for your work, we have never 
felt we were likely to get that consideration which we believed we 
were entitled to receive. 

And now as to the two small matters to which you take exception. 

‘Contract No. 3.—ten engines and tenders offered for in 
December, 1888. Let to Dubs and Co. (Price not disclosed, ours 
was £3000 each).” The words which seem to have irritated you 
are ‘‘ Price not disclosed.” These words were written by us in all 
innocence, and without even a remote suspicion of possible offence. 
As we explained in our letter, our knowledge of the proceedings of 
the Commission was obtained from various issues of the Sydney 
Morning Herald in May last, and in such copies as we received 
the price of these ten engines was not mentioned so far as we 
could discover. Being without this information, we should have 
preferred to have left this contract out, but reference to it was 
necessary to make our tale complete, and on the assumption that, 
although we had not the information, the price would be known to 
the public in the Colony, we inserted our price so that those 
interested might be able to compare for themselves. We were 
quite aware that a comparison of prices would tell against us in 
this contract, and had our desire been to make an er parte 
statement, it would have been to our interest to have suppressed 
mention of this contract altogether. 

Your second point is the one referring to the contract for 
twenty-five engines in August, 1889. We quoted £2865 each. 
You state the evidence shows that Dubs and Co.’s tender, which 
was accepted, was for £2860, which was less than Neilson’s. That 
may be. We had mentioned Dubs’ price as £2916, and you ap- 
parently feel aggrieved at this. In answer, we would refer you 
to the Sydney Morning Herald of 12th May last, where, if we 
mistake not, the following will be found :— 

“Mr. Schey: What price per engine was paid for the twenty- 
tive goods engines imported since you took office ¢ 

**Mr. Thow: £2916 1s. 5d. after delivery and having run 1000 
miles in steam.” 

As we now find the same answer given to Q. 1384 in the official 
report, we do not quite know what you complain of. 

These two small matters being settled, we enclose a copy of the 
letter to the Sydney Morning Herald, and we ask you — to 
jeruse it. After you have done this, we think you will be 
impelled to agree with us that we have very good grounds of 
complaint indeed, and that, however unwittingly it may have been 
done, the method adopted in arranging your yast contracts is not 





likely to inspire confidence in makers outside of the two firms of 

essrs. Dubs and Co, and Messrs. Beyer, Peacock, and Co. We 
stated in our letter that we assumed it is your wish to buy from 
the best makers at the cheapest rates, and that we had no hesita 
tion in asserting that hitherto you have not done so, either in the 
result or in the method of securing the result. We repeat this. 
We do not know the feelings of the other first-class makers in this 
country in regard to New South Wales contracts, but we know our 
own, and the best market in this country cannot be obtained 
unless our serious competition is a principal element in it. This 
elersent will be awanting until we are assured that no invidious 
distinction will be drawn between ourselves and others to our dis- 
advantage. 

We commend our letter to your study, and under the firm 
persuasion that it is your earnest’ desire to do the best possible for 
your charge, we would recommend you to seriously consider 
whether the system which has hitherto prevailed might not with 
great advantage be aitered to some her in which all possible 
sense of invidiousness might be eliminated.—We are, dear Sirs, 
yours very truly, NEILSON AND Co, 





SOCIETY OF ENGINEERS. 





THE first ordinary meeting of the Society of Engineers for the 
— year was held on Monday evening, February 6th, at the 

‘own Hall, Westminster. Mr. J. W. Wilson, jun., the President 
for 1892, first occupied the chair, and presented the premiums of 
books awarded for papers read during his year of office, viz.:— 
The President's premium to Mr. W. H. Holttum, for his paper on 
“The Use of Steel Needles in Driving a Tunnel at King’s Cross ;” 
the Bessemer premium to Mr. A. G. Drury, for his paper on ‘‘ The 
Shortlands and Nunhead Railway ;” a Society's premium to Mr. 
B. A. Miller, for his paper on ‘“‘ The Cleansing and Ventilation of 
Pipe Sewers;” and a Society’s premium to Mr, 8. Sellon, for his 
paper on ‘ Electrical Traction and its Financial Aspect.” 

Mr. Wilson introduced the President for the present year—Mr. 
William Andrew McIntosh Valon, J.P.—to the meeting, and 
retired from the chair, receiving a hearty and unanimous vote of 
thanks for his services during the past year. 

The President having taken the chair, commenced his address by 
remarking that the rapid development of the principles of engi- 
neering science conducing as it did to the health, wealth, and 
longevity of the human race, could but be gratifying to all, and 
although the colossal achievements of eminent men for the time 
astonish the world, the every-day questions of water supply, 
sanitation, gas supply, the application of electricity, general 
municipal work, and the education of our young engineers must 
hold the field in interest with the general public as with them- 
selves. He then proceeded to enter into the question of the water 
supply of London, remarking that it was not his intention to 
decide whether this could be. better done by a company or 
municipal authority. Until recently no practical result could 
possibly be the outcome of a discussion on this point. It was only 
the advent of the County Council made it possible, and then 
only by an extension of their present powers. He then went on 
to say that the entire metropolis was at present supplied by 
companies, one half the water being taken from the river Thames, 
the other from the Lea, New River, and from underground. From 
this point he argued that the underground water in and 
about the metropolis was at present a neglected means of 
providing an efficient supply for the future. Knowledge, he said, 
had rapidly advanced on this subject during the last twenty or 
thirty years, due more than anything to the development of rail- 
way communication, and the construction of the various lines in 
and around the metropolis. The supply from the Kent wells was 
next discussed, and the geological formation of the country south 
of London described, his remarks being illustrated by diagrams. 
After thoroughly reviewing the whole question and judging from 
experience in the supply of water to sea coast towns from the same 
source, he came to the conclusion that the chalk was the best, 
— and cheapest source of increase for the future supply of 

mdon. At the same time he called attention to the alarming 
amount of the waste of the present supply, not one-half the quan- 
tity delivered being properly used ; and he recommended a plan by 
which he thought this waste might be checked, viz., by an efficient 
-system of meterage which he described, and proceeded to say it 
could be used without altering the present mode of charging for 
water by the rating of property, as this he thought would be 
resisted by Parliament for the very sufficient reason that it would 
check its free use by the poor population. 

He then passed on to the question of sanitation, glancing at the 
system employed in London, and said that the present method of 
disposal was crude and faulty. All must sincerely desire that the 
time might soon arrive when some practical if not strictly 
economical system might be devised by which this daily waste 
should be recovered and returned in an innoxious and useful form, 
for most surely no such guilty extravagance as is at aa na 
practised, could be indulged in for any very considerable time 
without retaliation from natural causes of a kind not at present 
realisable. 

His remarks were further directed to the system of house drain 
ventilation, which he recommended should be the subject of com- 
pulsory legislation, so that the drains conveying the sewage as well 
as those immediately attached to the house should be properly 
aérated. His other observations were directed to the municipal 
work of drainage of coast towns, those of Ramsgate and Margate 
being specially mentioned, also of other municipal works of interest 
under construction at Dover and Ramsgate. At the latter town 
he was constructing a rising road on arches, for which purpose part 
of the inner basin had been handed over to the local authorities by 
the Board of Trade, who had just completed under his supervision 
a newsea wall, which would considerably increase the accommodation 
of sea-going vessels. The improvement when complete would 
form a roadway of 2500ft. long, clearing all the buildings away 
from the pier-yard, at present hiding the view, and giving an 
uninterrupted one to the mouth of the harbour and the Downs 
beyond. He then gave a description of the works now being com- 
menced at Dover, which had been handed to him by the courtesy 
of the engineers, Messrs. Coode, Son, and Matthews. 

In concluding his remarks, he referred to the education of young 
engineers, which he said the Society of Engineers was specially 
designed to assist. All classes of members of this Society had 
frequent opportunities of visiting works such as harbours, dock- 
yards, bridges in course of construction, also locomotive and other 
works, giving the members a most valuable chance of acquiring 
practical information, and brought his remarks to a final close by 
saying it was not required that the generation which came to the 
task to-day should possess larger or better brain power than the 
past generation—the advantage was in the inheritance of the expe- 
rience acquired from those who had gone before. 

At the close of the address a vote of thanks was heartily accorded 
to the President. 








Sir Epwarp REep.—The Western Mail states that Sir Edward 
Reed, member for Cardiff, has received a Government appointment 
which will necessitate his resignation of his seat. 

Map oF Lonpon IMPROVEMENTS, 1893.—We have received from 
Mr. Edward Stanford a copy of the new map of London and 
Environs, showing metropolitan railways, tramways, and miscel- 
laneous improvements, plans of which were deposited at the 
Private Bill Office, November 30th, 1892, for Session 1893. The 
map shows, in addition to the usual to phy, the railways and 
tramways in operation, sanctioned, and proposed, and the boundary 
of the Administrative County of London. The proposed improve- 
ment schemes are given in red. The size is as hitherto, 40in. by 
27in. Scale 2in. to one mile. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE chief event in trade since last report has been the declaration 
of the accountants to the Iron Trade Wages Board stating that 
the net average selling price obtained for manufactured iron during 
November and December last was £6 5s. 6°37d. per ton. ‘This 
tigure compares with £6 7s. 2°43d., the declare average for 
September and October, and with £6 10s. 94d., the figure for 
November and December, 1891. Thus there is a fall on the returp 
of two months ago of 1s, 8d. per ton, and on twelve months ago of 
5s. 3d. per ton, It has been decided to make no alteration jy 
wages, so as to secure uniform action with the Cleveland Board 
Puddlers’ remuneration will, therefore, remain at 7s. 9d. per ton, 
and millmen’s wages in proportion. ‘ 

The return was received at the annual meeting of the Wages 
Board in Birmingham last week, when the chairman, Mr, B 
Hingley, M.P., said that during the past two years wages had 
been very steady. Eight shillings per ton for puddling was paid 
from December, 1890, to October, 1892, and since that time there 
had only been a reduction of 3d. per ton. Mr. Hingley regretted 
that the proposed ane, of the Staffordshire and Midland 
sliding scale with the North of England had not been carried out, 
He stated that the facts contained in the annual report of the 
committee showed that the amalgamation might have taken place 
with perfect safety, as it would not have caused any reduction jn 
wages. The committee considered that a joint sliding scale might 
result in giving greater contidence to the operatives, and that later 
on it might be desirable to again re-open negotiations. The Wages 
Board has now been in operation for nearly eighteen years, and 
in addition to declaring wages every two months upon receipt of 
the accountants’ returns, there have during the past year been 
eight settlements of private wages disputes by the Standing 
Committee at various works in Staffordshire and Shropshire. 

The total quantity of iron and steel exported during last month, 
was 197,616 tons, a slight increase of 938 tons as compared with 
January in last year. ‘lhe total value was £1,632,738, a decline of 
£103,606. Pig iron last month, as compared with January, 189, 
registers the substantial increase of 5620 tons in quantity, and 
£5932 in value. The advance is mainly accounted for by a sudden 
enlargement of trade with Italy, the exports to which country 
rose from 2164 tons in January of last year to 13,579 tons last 
month, an increase of 550 per cent. The January exports of 
telegraphic wire, contrasted with the corresponding period of 189, 
exhibit the enormous rise of £225,256, or 49 percent. In cast and 
wrought iron the increase in the quantity exported was 1244 tons, 
but the value was less by £20,102, or 7 per cent. In hoops and 
sheets, with which are included boiler and armour plates, th: 
increase in the quantity exported was 1537 tons, and in valu 
£44,539, or nearly 60 per cent. In unwrought steel there was « 
decline of 2540 tons, or 16 per cent. in quantity, and £34,974, 
24 per cent. in value. be cae show an increase of £13,219 or 
3 per cent. in the value of the month's exports. During last month 
the export value of unwrought copper in comparison with that of 
January, 1892, increased by over £21,000, or nearly 19 per cent.; 
while the value of the brass exported increased by nearly £5000, or 
some 16 per cent. 

The figures for machinery are £952,234 last month, as against 
£906,936 in December, showing an increase of £45,298. The total 
for January last year was £1,089,055, but the decrease is partly 
caused by the transfer of cycles to the carriage class. The steam 
engine exports last month were of the value of £201,693, as against 
£258,430 in December, and £217,000 a year ago. Railway 
passenger rolling stock shows an increase of as much as 52 per cent. 
on last year, and much more than this on the month of December. 
The figures are for January, £41,631, compared with £27,895 « 
year ago, and £25,958 in December last. 

The local iron trade exhibits little change on the week, but the 
most satisfactory feature is the improvement in some of the export 
markets, notably, South America and South Africa. When the 
Australian colonies are in a position to resume buying, a con- 
siderable revival may be experienced in the shipping trade. Th 
recovery in prices, however, may be delayed yet for some tim 
longer. Galvanised sheets were again quoted to-day—Thursday 
in Birmingham by some merchants at as low as £11 delivered 
Liverpool. Such a price means about £10 10s. to the maker at 
works in this district. 

With black sheets, doubles, at £7 to £7 5s. per ton, a margin of 
only £3 5s. to £3 10s. per ton is left for the expenses of the 
galvanising process. This figure is very little, and it is surprising 
how the works can be kept going at it. Still, the machinery 
which is now available to the galvanisers for carrying on their 
process effects a great saving to those who have adopted it over 
the old hand method, and this factor of course enters largely into 
the question of what selling prices can be accepted at a profit. | 
hear of the machinery being laid down, not only in this country 
but also on the Continent and in America. So it is evident that 
the inventors have supplied a long felt want, and are likely to do 
well out of the royalties charged on the use of the machine plant. 

Galvanised sheets for Australia delivered London in skeleton 
cases are £11 15s. to £11 17s. 6d. as the minimum for doubles, and 
£12 15s. to £13 5s, as the minimum for lattens. Many makers 
demand considerably more than these prices. It is somewhat 
singular that, as regards the Australian trade, the question whether 
£1 or £1 10s. per ton is charged as an extra for lattens over 
doubles, depends upon the particular Antipodean market the sale 
may be effected in, and also upon the state of stocks in the leading 
Australian cities from time to time. The exports of galvanised 
sheets show up hardly so well for January as they did for December, 
and they continue below the average of this time last year. The 
total value last month is returned as £157,756 against £192,000 for 
December, and £194,845 for January, 1892. Our best customers 
were India, who took goods valued at £39,411; Australia, £35,036 
against £74,910 this time a year ago ; South Africa, £20,716 ; the 
Argentine, £13,834 ; Chili, £8318 ; and ‘‘ other countries,” £14,04". 

The bar, hoop, and strip iron branches are without much altera- 
tion. One of the best signs is the urgency with which consumer: 
require delivery upon the placing of orders, whether on home or 
foreign account. The shortness of stocks which this circumstance 
indicates is full of hope for any revival that may take place. 
There is, however, an absence ob forward buying to any great 
extent, and the works are only making from a half to two-thirds 
time. Bar prices continue at £7 10s. for best, £6 to £6 10s. for 
merchant qualities, and £5 12s. 6d.—and in some cases £5 10s. 
for common. Hoops are £6 to £6 5s. at works for export qualitics, 
and £6 7s. 6d. to £6 10s. for home consumption. Gas tube strip is 
£5 15s., and bedstead strip £6 to £8 per ton. 

The pig iron trade is marked by rather more sales this week, 
buyers seeming somewhat less reluctant tooperate. The improved 
supplies from the Lincolnshire district that are now coming into 
this district, as the result of the additional furnaces which are now 
— to work in North Lincolnshire, are very welcome. Prices 

eep at 45s. 6d. to 46s. 6d. for Lincolns, 42s. 6d. to 44s. for some 
brands, 45s. for Derbyshires, and 41s. to 43s. for Northamptons. 
Staffordshires remain at 57s. 6d. to 60s. for all-mines, hot-air, 42+. 
to 45s. for part-mines, according to mixture, and 35s. 6d. to Jls., 
and on to 3/s., for common, according to maker. ; 

A strike has occurred at one of the sheet ironworks in the West 
Bromwich district, owing, it is said, to the masters desiring to 
reduce wages below the standard list generally observed throug) 
out South Staffordshire and Shropshire in this branch. The 
matter has been brought before the Wages Board, but it has been 
explained that as the firm are not members of the Board there is no 
authority to interfere. A strong expression of opinion has gone forth, 
however, against the action that is being taken, and the following 
resolution has been unanimously passed :—‘‘ That this Board protests 








‘ against any departure by any firm in the sheet iron trade from the 








oo em . ahem 


a 


ae a ae ee ee Pe 








Fes. 10, 1893. 


THE ENGINEER. 


133 








agreed and accepted list of sheet iron wages, and calls upon the em- 
loyers’ section of the Board individua ly to encourage and assist 
the operatives in resisting any infraction, direct or indirect, of the 
ist prices.” It is feared that if, once a departure is commen 
from the list of sheet ironworkers wages, which some time ago was 
arranged at great trouble by the Committee of the Wages’ Board, 
the door will be flung open again to a renewal of the severe com- 
etition which previously existed amongst the sheet iron firms. 

his competition was largely rendered possible by the great variety 
which prevailed at different works in the payment of wages for 
special sizes and gauges. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —The very general anticipations of improvement 
with which the year opened have, so far, not been realised, and 
business would seem, as a consequence, to have almost collapsed 
for the time being. In the iron market there is almost an entire 
absence of buying of any weight, consumers just covering the 
merest hand-to-mouth requirements. In the iron-using industries 
the general report continues to be that new work still comes 
forward very slowly, and the outlook, taking it all through, 
continues altogether discouraging. The position of both producers 
and users of iron is also extremely unsatisfactory. Neither in pig 
or finished iron is business at present possible, except at what are 
really unremunerative rates, whilst amongst engineers and the 
other allied branches of industry the competition to secure the 
small quantity of new work which is just now to be got results in 
orders in many cases being taken at prices that do not cover the 
actual cost of production. 

Business on the Manchester Iron Exchange continues extremely 
dull, and although the Tuesday’s meeting brought together a full 
average attendance, the transactions which were being put 
through were for the most part only for small quantities, and in 
the aggregate represented no great weight. Lancashire makers 
are only effecting occasional sales with regular customers in the 
more immediate neighbourhood of their own works, where they 
are in a favourable position as regards competition from other 
districts, but they make no change in their quotations, which 
remain on the basis of 44s. for forge, to 45s. 6d. for foundry, less 
24, delivered Manchester. In district brands only a hand-to- 
mouth sort of business is still reported, and although one or two 
makers, owing to the recent strike, are so fully sold for their 
present production, that they are just now indifferent about 
hooking further orders, where actual business is done, it is only 
at low figures ; for forge qualities especially the inquiry is only of 
a most limited character, and Lincolnshire brands do not average 
more than 42s. to 42s. 6d., with foundry qualities quoted at about 
43s. 6d., less 24, delivered Manchester. Derbyshire makers, in 
most cases, are more anxious to sell, and forge qualities, which 
scarcely meet with any market here, are quoted nominally at 44s., 
with foundry numbers not averaging more than 47s. 6d. to 48s., 
less 24, delivered Manchester. The continued upward movement 
in Scotch warrants practically has no effect — outside brands 
offering here, and prices remain without quotable change from last 
week. Good foundry Middlesbrough does not average more than 
44s. 4d, to 44s, 10d., net cash, delivered Manchester, with Eglinton 
not averaging more than 47s. 6d., and Glengarnock 48s. 6d., net, 
prompt cash, delivered at the Lancashire ports. 

Manufactured iron makers, with few exceptions report only a 
very limited business coming forward, and some of the forges are 
barely being kept going from hand to mouth more than three to 
four days per week. Prices, however, seem to have got to the 
bottom, and it is only in exceptional cases where Lancashire bars 
could be bought at under £5 10s, to £5 12s. 6d., or North Stafford- 
shire qualities under £5 12s, 6d. to £5 15s, Lancashire sheets 
remain nominally at £7 2s. 6d. to £7 5s., and hoops at £6 2s. 6d. 
for random, and £6 7s. 6d. for special cut lengths delivered in this 
district, but the business doing at these figures is extremly small. 

Nut and bolt makers still report very few orders giving out for 
engineers’ requirements, and to secure these excessively low prices 
have to be quoted. 

The steel trade remains in much the same depressed condition as 
reported for some time past. As regards raw material, prices 
continue in a weakening direction, ordinary foundry hematites not 
averaging more than 53s. 6d. to 54s., less 24, delivered in this 
district. Local and district makers of steel billets do not quote 
under £4 6s, 6d., net cash, delivered Manchester, but they are 
practically out of the market at this figure, as cheap qualities from 
outside districts are offering much lower. For steel-plates, only a 
limited inquiry comes forward, and £6 10s. represents the full 
average tigure for best boilermaking qualities, delivered in the 
Manchester district, with only small lots being booked at this 
price. 

In the metal market business continues very quiet, especially as 
regards the demand for all descriptions of steam fittings, but 
quoted list rates for manufactured goods remain without altera- 
tion. 

The reports which I gather from various sources show no material 
change in the condition of the engineering industries, and for the 
most part they continue very unsatisfactory as regards the pros- 
pects of new work. In nearly all departments, except, perhaps, 
where some special work is keeping establishments fully engaged, 
engineers are but very indifferently supplied with orders, and, as 
far as the general run of work is concerned, they all complain of 
the excessive competition and extreme cutting-down in prices, to 
secure it. 

From the statements made at a special meeting of the share- 
holders of the Manchester Ship Canal, held during the past week, 
satisfactory progress has been made with the completion of the 
undertaking, which, as I anticipated some time back, it is expected 
will be completed by the end of the present year. The develop- 
ment of important industries along the banks of the canal is also 
making steady progress, and already the building and launching 
of vessels in the neighbourhood of Manchester has cc d, 
Messrs. Gilchrist and Co., of the Queen’s Dock, Liverpool, having 
recently launched at the Salford Docks two large steel barges, 
106ft. long by 18ft. beam, for ship canal work, these being the 
first of twelve which the above-named firm are building. In 
addition to oe pe me te heavy marine engineering work, it is 
anticipated, will also be carried on very largely on the banks of 
the canal, and I understand several of the leading local firms have 
in contemplation the erection of works for this purpose. 

Generally, only a very slow business continues to be reported 
throughout the coal trade of this district, supplies of all descrip- 
tions of fuel being plentiful in the market, whilst many of the 
collieries are not working more than three to four days per week, 
The better qualities, suitable for house fire purposes, are moving 
off but very indifferently for the time of the year, and for these 
lower prices are, in a good many cases, being quoted. Common 
round coal for steam and forge purposes continues, however, the 
chief difficulty, the demand for these being excessively dull, and 
supplies are so largely in excess of requirements that almost any 
price is, in many cases, taken to clear away quantities promptly. 
At the pit mouth 7s. remains about the average quoted figure for 
steam and forge coals, but where business of any weight is put 
through prices are subject to special arrangement, and in many 
cases are considerably under above figure. The protracted dispute 
in the cotton trade is gradually making itself more seriously felt as 
regards all descriptions of engine fuel, and these are hanging upon 
the market, with prices easier, although a good many colliery pro- 
poe prefer to put down into stock rather than push sales at 
ower figures. At the pit mouth burgy averages 6s. to 6s. 6d.; 
best. slack, 4s. 9d. to 5s.; medium, 4s. to 4s, 3d.; with common 
obtainable at from 3s. to 3s. 6d, per ton. 

The shipping trade continues very quiet, with extremely low 
prices ruling, ordinary steam coal not averaging more than 8s. to 








8s. 3d. per ton, delivered at the Garston Docks, or the High Level, 
Liverpool. 

Barrow.—The depression in the hematite pig iron trade is more 
seriously felt at present than it has been at any previous time. 
There is a very quiet demand from all quarters, and makers find 
they are compelled to blow out some additional furnaces, The 
Distington Company has blown out a furnace this week, and 
another company in West Cumberland has also blown out a 
furnace. There are now only 35 furnaces blowing on the West 
Coast, and 42 are standing idle. But the production of the 35 
furnaces is in excess of the demand, as shown by the fact that 
warrant stocks have increased during the week 890 tons, making 
the increase since the end of last year 10,024 tons, and making 
stocks now held at 52,877 tons. Prices are nominally unchanged. 
Warrant iron is still quoted at 46s, 14d., sellers, net cash, and 
45s. 9d. buyers. Makers are quoting 46s. 6d. to 47s. 6d. per ton 
net, f.o.b., for Bessemer par numbers, but they are selling no 
iron at this price, and very little at any price. 

In the iron ore trade there is a very marked depression, con- 
sequent on the small consumption of raw material by smelters. At 
none of the pits, except those at Hodbarrow in Cumberland, is 
there any business doing worth recording, and this isolated instance 
arises from the fact that it is the best ore and always commands 
the best markets. Ordinary qualities of iron ore are now quoted 
at 8s, 6s, per ton net at mines, screened samples at 11s., and 


pen ore delivered at West Coast furnaces 9s. per ton. A cargo 
of Spanish ore is being discharged at Barrow this week. 
Steel makers complain of a scarcity of orders in all departments. 


The only branch which is at work is that of heavy rails, and the orders 
held for these by makers are small. No large consignments are at 
present being inquired for. Steel shipbuilding material is still very 
quiet, and local makers cannot get orders at prices which will pay 
them. In the minor branches of the steel trade nothing is being 
done, and the outlook is not hopeful. 

Shipbuilders are fairly well employed at present, but in a month 
or two new orders will be required if the present activity at works 
is to be maintained. There is, however, very little inquiry. 

Coal and coke is steady though quiet, but prices show no disposi- 
tion to get — 

Shipping is depressed, although at the moment some large 
exports of rails are being made at Barrow to Western Australia 
and the Cape. The exports of pig iron and steel from West Coast 
ports during the week amounted to 21,256 tons, compared with 
12,423 tons in the corresponding week of the previous year. There 
is, however, a decrease in shipments on the year of 3513 tons com- 
pared with the same period in 1892, the shipments this year being 
79,022 tons, compared with 82,535 tons last year. 

Her Majesty’s torpedo cruiser Jason, which has been built by 
the Naval Construction and Armaments Company at Barrow, is 
now nearly ready for delivery and for trials. The navigating party 
has arrived, and the cruiser in a day or two will proceed to 
Spithead. The third cruiser building at Barrow for the Admiralty, 
the Niger, is being engined and equipped, but will not be ready 
for delivery for two or three months. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Yorkshire collieries have not done anything like so good a 
trade with Hull during last month as in January of 1892. The 
total weight taken to that port from Yorkshire pits was 133,672 
tons, as compared with 167,808 tons in January of last year. This 
exhibits a serious falling off—no less than 34,136 tons. Wharn- 
cliffe Silkstone heads the list of collieries for January with 
10,984 tons, as compared with 3840 tons for January of 1892. 
Denaby Main, which is usually first, is now second with 9904 tons, 
against 15,768 tons in the corresponding month of last year. The 
exports for January amount to 44,036, as compared with 54,420 
tons for the opening month of 1892. 

The Board of Trade returns for January show that the foreign 
trade in hardware and cutlery is still diminishing. The value sent 
away last month amounted to £168,272, as compared with £179,892 
and £214,242 for the corresponding months of 1892 and 1891. The 
principal increasing market has been the United States, which now 
shows signs of recovery from the McKinley Tariff Act. The value 
sent to that market was £25,205, an increase of £6,500 on January 
of 1892, Australasia continues in a bad way, but there are signs of 
improvement in the Argentine Republic, British Possessions in South 
Africa, British North America, and the East Indies. In steel the 
value exported last month was £187,758, — £142,732 and 
£115,092 for the corresponding months of 1892 and 1891. Every 
market shows a decrease except Sweden and Norway—where the 
improvement is not quite £200—and British North America, where 
increased business has been done by about £3000. 

Inquiries made to-day—Wednesday—in the East End districts 
show that business is yet very poor. Prices of finished material 
are unchanged because they cannot very well go any lower. A 
few marine tenders are in the market, but they are unequal to the 
requirements of the houses engaged in that work. The Govern- 
ment are not expected to give out anything until after the Budget. 

The Manners Colliery Company at Ilkeston has decided to 
abandon working its furnace coal seam, which it has been doing at 
a loss of 6d. per ton, in consequence of the low prices prevailing in 
the coal po About one hundred men will be thrown idle by 
this decision. Some of the men are in the Derbyshire Miners’ 
Union, and others in the Ilkeston Conservative Miners’ Association, 
and both bodies are endeavouring to get the company to reconsider 
its decision. 

Mr. Emerson Bainbridge, who is largely interested in the new 
coalfields of Derbyshire, which are now being rapidly developed at 
Bolsover, addressed the employés of the New Hucknall Colliery 
on Monday. He told them that there had been a gradual down- 
fall in selling prices for the last eighteen months. He fully 
believed in the workmen realising a fair share in advancing prices ; 
but the tendency was now the other way, and possibly before long 
employers would have to ask for a reduction, because the prices 
could not be maintained in face of a falling market. It was but 
reasonable, when miners shared in advances during prosperous 
times, that they should also take their part in the loss when 
adversity came round. 

It has already been mentioned in THE ENGINEER that coal had 
been won at Cadeby—the Barnsley bed—after sinking operations 
extending over a period of nearly four years. On Saturday the 
workmen and officials commemorated the event by a dinner on the 
colliery premises. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a continuance in the Glasgow pig iron market 
this week of the scarcity of warrants, which has sent up prices 
further. The advance in Scotch warrants since the ‘‘ squeeze” 
began several weeks ago has been about 5s. per ton. Consumers 
have been holding off, deferring their purchases as long as possible 
in anticipation of a break in the market. The transactions taking 
place are confined to the calling up of iron which was bought from 
speculators some time ago. is week one or two operators are 
reported to have found it all but impossible to meet their engage- 
ments. Scotch warrants have sold from 45s. 9d. to 46s. 44d., 
cash. Cleveland iron has been a little easier, owing to the increase 
in stocks at Middlesbrough, and prices have declined several pence 
to 35s. ld. Hematite warrants are nominally 45s. 9d., cash. The 
shipments of pig iron from Scotch ports amounted in the past week 
to 4821 tons, compared with 5782 tons in the corresponding week 
of last year. There was dispatched to Italy 1000 tons, Australia 
120, United States 110, India 100, France 70, Holland 60, Belgium 
40, Germany 30, South America 20, Spain and Portugal 65, other 
countries 320 ; the coastwise shipments being 2881 tons, compared 





with 3776 tons in the corresponding week. The total shipments 
since the beginning of the year are 25,890 tons, against 24,161 tons 
in the same period of last year. 

The prices of makers’ iron are as follow:—G.M.B., Govan, 
Monkland, and Carnbroe, f.o.b. at Glasgow, No. 1, 47s. per ton; 
No. 3, 46s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie, No. 1, 
50s. 6d.; No. 3, 47s. 6d.; Calder, No. 1, 51s.; No. 3, 47s. 6d.; 
Summerlee, No. 1, 52s.; No. 3, 47s.; Langloan, No. 1, 54s. 6d.; 
No. 3, 46s. 6d.; Coltness, No. 1, 55s.: No. 3, 49s.; Glengarnock, 
at Ardrossan, No. 1, 48s. 6d.; No. 3, 46s. 6d.; ag Ey a 
No. 1, 48s. 6d.: No. 3, 46s, 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 
45s. 6d.; Shotts, at Leith, No. 1, 53s.; No. 3, 49s.; Carron, at 
Grangemouth, No. 1, 53s.; No. 3, 47s. 

The furnaces in blast number 69, the same as last week, com- 
»ared with 77 in the corresponding week of last year. One furnace 
a however, been taken off hematite and an additional placed on 
ordinary iron. 

The market for hematite is quiet, although it is expected that 
the consumption of Scotch made pigs of the class will now gradually 
increase. e import trade in hematite ore is large, the quantity 
brought into the Clyde during January amounting to 50,000 tons, 
compared with 48,900 in the same month last year. The current 
rate of freight from Bilbao to Glasgow is 5s. 6d. per ton. 

There is rather more being done at the steel works. The Steel 
Company of Scotland has now pot fairly under way at its large 
Newton Works, which are in full operation for the first time for 
many months, Several of the other steelworks have also been 
extending their output, but in other cases little progress has been 
made in this direction. The demand for steel on the part of ship- 
builders is limited. A great part of the work now proceeding in 
the shipyards is in its initial stages, and the pressure for material 
will come on later. There is a somewhat easier feeling in the steel 
market, and prices are now pretty generally admitted to be on the 
basis of £5 12s, 6d. for ship-plates, less 5 per cent. for delivery in 
Glasgow district. 

At a meeting of sheet makers held in Glasgow a few days ago it 
was resolved to maintain prices on the basis of £7 7s. 6d. for singles. 
There is a fair demand, and some makers are quite busy. 

The bar iron trade continues quiet, with very little fresh inquiry 
of a kind likely to end in immediate business. Makers are anxious, 
if possible, to maintain prices, all the more so that it is now fixed 
that wages cannot be reduced for at least another two months. 
Common bars are quoted £5 10s. to £5 17s, 6d., and best bars up 
to £6 7s. 6d., less the usual 5 per cent. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced sewing machines, worth £9863; other 
machinery, £2420; steel goods, £9090; and general iron goods, 
£23,690. 

The coal trade is very quiet, showing no improvement from last 
week. In some respects, indeed, business has been getting less 
satisfactory. Scotch prices have been relatively higher than those 
in the North of England, and this has been telling against our 
export trade. The falling off in the demand has been so serious 
that pits here and there are being closed. Of course, in a few 
weeks the export demand is likely to be greater. In the mean- 
time the requirements of the home trade have not improved very 
much, and prices have been gradually receding. Nothing better 
than 6s, 9d. can be obtained for main coal, f.o.b. at Glasgow, and 
2d. under that rate has been quoted. Splint is at 7s. 3d. to 7s. 6d., 
ell 7s. 6d., and steam 8s. 9d. per ton. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ir anything, the iron and allied industries in this district are 
showing rather better features, and some are inclined to look upon 
the position as more encouraging, Itis true that the fall in pig 
iron prices appears to have been checked, and that inquiries are 
more numerous, but to set against that we have further reductions 
in the prices of finished iron and steel, and an even quieter demand. 
Any improvement, therefore, in the pig iron trade can scarcely be 
maintained when the depression is increasing in the consuming 
industries. It is satisfactory to observe that the statistics for the 
current month are not likely to be anything like so bad as they 
were for January, for though the local consumption of pig iron 
may be as poor, seeing that so many of the finished iron and steel 
works continue to run very irregularly, and two of the principal 
are entirely idle, yet more is already being required on export 
account, and a better business is likely to be done with Scotland, 
besides which it is expected that the make will be further 
reduced. 

The shipments of pig iron from the Tees this month so far are 
ise: more than twice as heavy as those reported in January, 
and are quite up to the February average of recent years. Thus 
up to Wednesday evening 14,775 tons had been exported, as com- 
pared with 5045 tons in January, and 15,457 tonsin February, 1892, 
all to 8th. Very little iron has been sent to the Continent during 
the last two months, and consumers are getting short of supplies, 
and desire to replenish their stocks. The portsin Belgium, Holland, 
and North West Germany are again open, and traffic can be carried 
on on the rivers and canals, so that shippers are sending iron 
away pretty freely, the low prices of Cleveland iron giving 
it a greater advantage than it had in the autumn. For 
some time past the Cleveland ironmasters have been expect- 
ing a larger trade with Scotland, as their prices have 
been relatively considerably lower than Scotch prices, 
but for some reason or other which cannot readily be 
detined, the increase in business did not come. During and after 
the Durham miners’ strike, when it was necessary to put up 
Cleveland prices considerably, until there was only a difference of 
3s. per ton between Scotch and Middlesbrough warrants, the 
Cleveland makers lost a good part of their trade with the Scotch 
founders—a trade which took one-seventh of all the iron made 
by Cleveland furnaces—because it was cheaper for them to buy 
native iron. This week there has been a difference of lls. per ton 
between the two, and the Scotch consumers are able to buy Cleve- 
land iron to much greater advantage than their local brands. Thus 
the Cleveland makers are regaining the trade which they lost 
last year, and are called upon to send to the other side of the 
border double the quantity of iron that was required in January. 
They certainly cannot do without Scotch custom unless they 
reduce the output much more than they seem inclined to do. 

As far as the export trade is concerned it may be considered 
that the quietest time of the year is almost at an end, and that 
shipments will continue to increase, but as to local uirements 
these are most disappointing, and unfortunately there is no sign 
of their improving, so that the necessity for blowing out furnaces 
is as great as ever. It is evident that last month the ironmasters 
could have met all the demands made upon them if they had had 
fewer furnaces in operation by a score, and probably more, because 
no account is taken, or at least published, of the stocks of hematite 
and basic iron. Fully one-third of all the Cleveland iron made 
last month went into stock, and a like state of affairs was reported 
in December. Thus the stocks were augmented to the extent of 
81,000 tons, and if it had not been that this month was showing 
better features as regards deliveries, prices would undoubtedly 
have become weaker this week. 

The returns of the Cleveland Ironmasters’ Association to which 
we have referred show a decrease of 14,092 tons in the output of 
hematite and basic iron, but an increase of 6008 tons in the pro- 
duction of Cleveland iron. No fewer than four furnaces ceased to 
make hematite, but they were not blown out, one was damped down 
at the Normanby Ironworks, and three were set to make Cleveland 
iron, increasing the number of furnaces on this to fifty-two. It 
would have been much better for the trade if they had been blown 
out altogether. One furnace producing Cleveland iron was blown 
out at the Newport Ironworks. During the last two months seven 
furnaces have been stopped, but this was far less than the state 
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of trade warranted, when so much as 81,000 tons were added to 
the stocks. 

The ironmasters give particulars as to the stocks of Cleveland 
pig iron, and the production of hematite and basic iron, but make 
no statement as regards the stocks of the latter. 

Business in pig iron has been a trifle better this week, inquiries 
have been more numerous, and orders have been booked 
more freely than during the past two months. For No. 1 
the price quoted has been 37s. 9d., and for prompt f.o.b. 
deliveries of No. 3 Cleveland g.m.b., 35s. 3d. There are plenty of 
buyers for forward delivery at 35s., but makers were not prepared 
to accept the orders, when the price must be such as will I d to 
considerable loss. An attempt is being made to bring down the 
cost of ironstone, for the Cleveland Mineowners’ Association ata 
conference a few days ago with the representatives of the men 
gave notice of a 10 per cent. reduction of wages, and the men 
will give their answer next Tuesday. The loss is so great 
that some strenuous endeavour must be made to bring down the 
cost of production, as higher selling prices cannot brought 
about. Blast furnacemen’s wages cannot be touched as they are 
regulated by sliding scale. Coke is very little reduced, but the 
ironmasters have only themselves to thank for that ; as long as so 
many furnaces are kept blowing, and the demand for coke is fully 
up to the supply, it is likely that the coke manufacturers will not 
reduce their prices. Good coke is realising 12s. 9d. per ton 
delivered at the furnaces in this district, and has only fallen 2 per 
cent. in price, while pig iron has fallen 18 per cent. since the 
autumn. Middlesbrongt warrants have dropped a little this 
week, though Scotch have increased, and 35s. 1}d. cash was 
the closing price on Wednesday. The stock in Connal’s stores at 
the close of that day was 36,598 tons, or 3102 tons increase since 
the month commenced. No. 4 foundry pigs are quoted 34s. 3d.; 
grey forge, 33s. 9d.: mottled, 33s. 3d.; and white 33s., but the last- 
named is scarce, and only two or three firms are in a position to 
supply any. Mixed Nos. of local hematite are quoted Bs. per ton 
f.o.b., and are rather stiffer, the make having been reduced, and 
producers are more successful in their competition with West Coast 
firms, who are generally unable to accept the prices that Cleveland 
makers accept for Sheffield delivery. x large quantity of hematite 
is also being we from the Tees, more perhaps than ever before. 
Rubio ore is rather cheaper—there are sellers at lls. 74d. per ton 
delivered Tees. 

Very little business is being done by the finished iron and steel 
manufacturers, though they are asking lower prices. Common iron 
bars are now £5; best bars, £5 10s.; best best bars, £6 10s.; iron 
ship plates, £4 15s.; iron boiler plates, £5 15s.; iron girder plates, 
£5; steel ship plates, £5 2s. 6d.; steel boiler plates, £6 2s. 6d.; 
iron ship angles, £4 12s. 6d.; iron engineering angles, £4 17s. 6d.; 
steel ship angles, £4 17s. 6d per. ton, all Tess 34 per cent. and f.o.t. 
at producers’ works, these figures being about 2s. 6d. less than were 
reported last week. Steal rails (heavy) are £3 17s. 6d., and steel 
sleepers £4 17s. 6d. per ton, net at works. But the reduction in 
prices does not tempt people to buy. The Eston Steel Works are 
still closed, and Messrs. Bolckow, Vaughan, and Co. are proceeding 
with the alterations they contemplated making at Christmas. The 
men have all received notices, and re-adjustments of wages will 
be effected before the works are re-opened. Messrs. Dorman, 
Long, and Co.’s works are stopped through a dispute with 
the men. The works have been idle since before Christmas, 
in order to effect alterations in the plant. When these were com- 
poe it was found that, “in the output would be increased, 

ewer hands would be required, and the men, before they would 

start, attempted to dictate to the firm whom they should employ. 
The masters did not see the matter in the same light as the men, 
and the works are idle. Most of the works which are kept in 
operation are working irregularly. The steel plates for the new 

hite Star liner Gigantic, which is being built at Belfast by 
Messrs. Harland and Wolff, and which is to be the largest and 
swiftest steamer afloat, are being supplied by the Consett Com- 
pany and the Stockton Malleable Iron and Steel Company, and 
the latter firm also supply iron pipes for the vessel. 

The Scotia Engine Works, Sunderland, owned by Messrs. William 
Allan and Co., are about to be enlarged by the addition of a 
foundry, 160ft. by 60ft., erected on the opposite side of Low-street 
to the present works, and occupying the site of the old gas works. 
Mr. Allan is selected as the Liberal candidate for Gateshead, and 
he is very or It was at his Scotia Works that he last year 
introduced the eight hours’ day, and so far he has been the only 
one who has tried the experiment. So successful has he found it 
that he restored to the men the rate of wages which they agreed 
to have reduced when the experiment was tried. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 

Since the collapse of negotiations at Cardiff a strong disposition 
has shown itself amongst the colliers for a peaceable arrangement. 
This found expression on Mabon’s Day at a large meeting at Aber- 
dare, when it was estimated that between 3000 and colliers 
were present. Mr. David Morgan, miners’ agent, and others 

ke Mr. Morgan’s opinion was that the amount in dispute 
should be divided on the ‘‘ give-and-take” principle, and a great 
majority decided that a settlement should be effected on the basis 
laid down by him. An amendment that the question in dispute be 
relegated to the collieries was lost by a large number. Taking 
this as a fair index to the general opinion of the colliers, it may be 
safely concluded that the storm cloud is passing over, and that 
next week will see it thoroughly dispersed. 

A good bulk of trade is doing in coal, thanks to the contracts 
entered into. 

Present coal prices are best steam, Cardiff, 9s. 6d. to 9s. 9d.; 
seconds from 9s.; inferior, 8s. 9d. In house coal there is a good 
deal of buoyancy, best selling at 11s. 9d. to 12s.; seconds, 10s. 6d. 
to lls. 3d.; No. 3 Rhondda, 11s.; brush, 8s. 9d.; small, 6s. 6d. to 
6s. 9d. Swansea prices for steam coal are 9s. Rhondda No. 3, 
lls, 6d. to 12s.; ‘‘ through” from 8s.; best anthracite, 13s. 6d. to 
14s.; ordinary from 8s. 6d. 

Coke continues quiet, though there is a moderate consumption 
going on. Cardiff prices are:—Furnace, 15s. 6d. to 16s. 6d.; 
foundry, 17s. to 18s. Swansea prices 13s. to 13s. 6d. furnace ; 
foundry, 17s. to 18s. Patent fuel 10s. Cardiff patent fuel trade 
is looking up; prices 9s. 6d. to 9s. 9d. 

The demand for cheap ordinary steam is lessened preceptibly, 
and some of the northern collieries which have not been so fortu- 
nate as to secure contracts are looking in a semi- it con- 
dition. I am glad to record the continuance of vigorous 
work both at Dowlais-Cardiff colliery, and at Llanbradach in the 
Caerphilly Valley. The station at Pwllypant is, I hear, to be 
discontinued when Llanbradach is in going condition, and the new 
station there is already complete, and a decided improvement 
upon the old one. 

The Rhymney line from one end to the other indicates that a 
vigilant outlook is kept upon present and possible needs, and as 
the line commands the New Rhondda this is very necessary. I 
hear that a impetus has been given in Swansea by the fact 
that the Main Colliery Company has struck the celebrated Graigola 
seam at the new pits at Bryncoch. This seam is of good repute, 
and figured more than half a century ago in the coal developments 
of the Swansea valley, and no doubt drew early attention to Welsh 
coal even before the Merthyr four-feet steam. 

Bedlinog pit Dowlais, has been ‘‘on stop” for more than a week, 
consequent upon a breakage at the pump, and some engine dis- 
arrangement. There was a rumour that the horses were in danger 
by the water flooding the stables, but none were lost, and thi 
week all will be in going order again. This colliery employs a large 


portion of the 4100 colliers at Dowlais. Number two was unaff 

The iron and steel industries show but partial animation. 
Colliery rails, steel bar, Bessemer pig, and bar iron, with some 
slight ship steel, angles, &c., and rails for South Africa, comprise 





retty well the total, and this spread over a large district from 
bw Vale and Blaenavon to Swansea. Still, prospects are not 
without some little hope. The new works at Cardiff—Dowlais— 
are being pushed ahead, and in due time will have their share, it 
is expected, of steel sheet orders for shipbuilding. The great bulk 
of trade now being done is in steel bar, which is turned out in 
considerable quantities at Cyfarthfa and Dowlais. Trains of fifty 
wagons are common on the Great Western, laden with tin bar, and 
consigned to the various works from Briton Ferry to Llanelly. 
Prices, as will be seen from quotations, keep low, due in greater 
part to the efforts of Scotch and Northern ironmasters. Swansea 
quotations midweek were as follows :—Glasgow pig, 46s. 44d.; 
Middlesbrough, 35s. 14d.; hematite, 45s. 9d. for mixed numbers ; 
Bessemer pig iron, 1, 2, 3, 44s. 6d. to 45s.; Welsh bar, £5 5s. to 
£5 10s. Iron and steel sheets hanged. B steel, 
£4 10s.; Siemens, £4 15s.; heavy rails, £4 to £4 2s. 6d. These 
figures are subject to 24 on one month on approved credit, so the 
margin line is a small one for makers. 

Tin-plate quotations remain:—Bessemer, 12s. 3d. to 12s. 6d. ; 
Siemens, 12s. 6d. to 12s. 9d.; best charcoal, 13s. 6d. to 13s. 9d. ; 
ternes, 22s., 24s. 26s. 

The shipments of plates from Swansea last week showed a falling 
off, due in part to local causes. The total was 54,342 boxes, while 
75,522 boxes came from Wales. These ‘‘ ups and downs” are not 
unusual, and next week may show a different state of ery 
The fact is evident makers are more tenacious as to price, and the 
inference is that times are brightening. Advices from New York 
are more promising. Iron ore is ~~~; 4 Cardiff prices are: 
Rubio, 11s. 6d. to 11s. 9d; seconds, 10s. 9d. to 11s. ; Garucha, 
10s. ; Tafna, 10s. ; Porman, 8s. 6d. to 10s. With the opening 
weather, increased consignments may be expected. 

Inquiries are not unfrequently made regarding briquette 
presses or machines. Richards and Hopkins, Britannia Iron- 
works, Newport, have brought out a very handy one, with a 
capacity from 20 to 200 tons per day. I note, in detail, that a 
great saving is effected in steam power. Another local invention, 
“Couzens Patent Gulley Sinks,” Cardiff, comes in sgeeeety with 
a possible epidemic in front of us. The Wallsend Pontoon 
Company, Cardiff, shows a good year’s work, and has declared 
5 per cent. dividend on ordinary shares, and 24 on preference. 

e item of tin-plates is an interesting one. The total exports 
to the United States was 170,554 tons, as compared with 145,393 
tons in 1891, and 158,647 tons in 1890, the increase over 1891 being 
17 per cent. 27,504 tons of plates went during the year to Russia, 
a slight decline on the total of 1891. 

The Taff Vale half-yearly meeting has passed off well, and the 
directors have been asked to consider the desirability of holding 
their gatherings in Cardiff. Compared with the previous half-year, 
an increase was shown in traffic, principally mineral, of 13,958 
tons, and a decrease in expenditure of £20,268, showing a gain on 
the half-year’s working of £34,226. This is eminently satisfactory, 
especially as it is evident, from even a cursory glance around the 
line, that it is kept in a good state of efficiency, and prospective 
needs are duly considered. 

It is expected that substantial enlargements will be carried out 
in the spring at Pontypridd, now the great centre of the coal traffic 
of South Wales. When projected, the line was simply “‘ throttled ” 
near the station by the building of chapels, breweries, &c., making 
the land costly. e only course now would be shifting in a 
northerly direction, where there would be ample room for 
enlargements. 

Cardiff continues to be the scene of an active discussion, electri- 
cal energy versvs gas. One colliery village—Abercanaid Hills 
Pl — Company—is now lit by the electric light, cottages and 
colliery. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the iron markets over here the outlook still shows no 
appreciable indication of improvement, either as regards new work 
or the prices obtained. The feeling with regard to the future is 
varied, but by no means hopeful. In the raw as well as in the 
finished iron department business moves at a very quiet pace, with 
prices tending to weakness, 

In Silesia the iron market shows an unfavourabletendency. In the 
pig iron trade further restrictions of output will have to be 
resorted to, as demand is getting more limited from week to week. 
On tke malleable iron market, likewise, the business doing must 
be termed a very unsatisfactory one, the works being only weakly 
and irregularly occupied, while prices are tending rather in a 
downward direction. 

In Austria-Hungary comparatively little business has been trans- 
acted on the iron market during last week, the first month of the 
year being generally a quiet time for the iron industry. An actual 
decrease, either in demand or price, cannot, however, be noticed, 
and a confident tone is prevailing in most departments. Official 
quotations are the same as last week. Foundries as well as machine 
shops report their books rather bare of orders. 

On the French iron market business is exceedingly flat. Here 
and there ironmasters admit a better tone in trade, but business 
of a definite character is still wanting. Prices remain for bars 
155f. p.t., for girders 165f. p.t. at Paris. 

In wheal, iron trade does not in any department show an 
improvement, and the feeling has become rather despondent in 
industrial circles. Quotations show a generally weakenin 
inclination, with the exception of pig iron, which may be regarde 
as pretty firm in price. e hopeless condition of the malleable 
iron indust has caused the syndicate to reduce quotations 
0°50f. p.t. is measure will most likely have but little effect in 
bringing out new work. The Administration of the State Rail- 
ways has given to Belgian works an order for 30,000t. rails, 
Goliath section, to be delivered during the years 1894 and 1895, 
126f. p.t. at works being the price stipulated. The order has been 
divided among several works, Cockerill receiving 9000t., Angleur 
5700t., 5100t., Thy-le-Chateau 5100t., M. Boél a la 
Louviere 51 

In the Belgian coal trade business has continued much the same 
as during previous weeks. There is a fair demand coming forward 
for house coal, and also for engine classes of fuel. Quotations are 
reported as pretty firm. The following figures show Belgian coal 
trade in 1892, compared to the year before :— 




















Coal. Coke. 

yma 1892. 1891. 1892, 1891. 
Tons. Tons. Tons. ons. 
ne se f -. «+ 471,215 .. 402,002 .. 186,519 .. 121,427 
England .. .. 445,697 .. 580,989 .. 152 .. 17,197 
France.. .. .. 828,812 .. 280,142 .: 2,924 .. 1,884 

Low Countries .. 246,819 .. 265,219 .. 1,578 .. 
Other countries 1% ~~. 1,728 .. —_ 5 
Total .. .. 1,486,667 ..1,621,065 .. 191,178 .. 140,576 

Coal. Coke. 

“se 1892. 1891. 1892, 1891. 
af Tons. Tons. Tons. Tons. 
Someny os 157,683 ., 189,719 .. 104,501 .. 69,612 
Englan a es ee 
France .. .. 8,808,808 .. 8,985,681 .. 572,885 .. 695,549 
Luxemburg.. 186,885 .. 197,655 .. 247,410 .. 147,262 
ae 3,590 .. “a... 0c — hl OU 
Low Countries 172,305 .. 153,374 .. - as _ 
Other countries 132,477 .. 163,837 .. 980,732 .. 21,245 
Total .. 4,538,118 .. 4,750,282 .. 955,028 .. 933,668 


The Rhenish-Westphalian iron industry has, on the whole, main- 
tained the physiognomy of former weeks. Here and there slight 
symptoms of improvement have been perceptible, but they are not 
sufficient to create a confident feeling among makers as well as 
consumers, In all branches of the iron trade production is con- 
siderably higher than consumption. The pig iron trade does not 
show my xy = the week, a dep tone prevailing gene- 
rally, ices are the same as last quoted. In the finished iron 





industry the slight improvement noted in some departments has 
as yet, not influenced the prices, which remain as low and unre. 
munerative as before. There has been rather more doing in the 
bar trade just lately ; some good orders are reported to be hold- 
ing out for bars as well as for plates, so that a pretty regular em- 
ployment will be secured to most of the works, The position of 
the girder trade remains the same as during previous weeks, Over- 
production and a very keen competition prevent a decided improve- 
ment from taking place in that branch. 

For plates rather more inquiry has been coming forward recently 
and some works are credited with having orders in hand for a con. 
siderable time to come; prices, however, leave very much to be 
desired. In the sheet trade depressed quotations are very much 
complained of, while demand may be regarded as fairly good 
at least in the Rhenish-Westphalian district. In the wire trade 
an increasing inquiry has been experienced generally, and a fair 
confidence is expressed with regard to the development of spring 
business, Unfortunately, prices have not been influenced by the 
improvement in demand. 

achine and wagon factories are only partially well employed, 
buyers maintaining a reserved position. “ 

The amount of coal and coke imported to Berlin is statistically 
reported to have been from :— 


England. Ruhr, Saxony. Silesia. 
Tons. Tons. Tons, Tons. 
1802 .. .. «. .. 200,786 .. 01,672 .. S181 .. 1,251,068 
1891 .. =... «. «. «149,842 .. 96,265 .. 8985 .. 1,206,016 
Total, 
Coal and coke. Brown coal. 

Tons. Tons. 
a ee is pe os SRE ce as cc es Oa 
1891 ‘. ehccee: Se ae ins +» 905,233 


Export of English, Westphalian, Saxon, and Silesian coals was as 
under :— 
English. Westphalian. Saxon. —_ Silesian, 


Tons. Tons. Tons. Tons. 
DOOR ce.” cam 96> «nee EE os CI acs BED 2s es 
BE hb eKk ine don Gees. og) CE be A ws 

The total demand of Berlin amounted to :— 
Pit coal. Brown coal. 

Tons. Tons. 
Ie eee ll eee 
1891 oe ae. ae L909: ee. ae SEE. oahlola®, oss. sae 
BN oe Sn Somat bh be: RIL cas ven, cs. ce! 








LAUNCHES AND TRIAL TRIPS. 


On Friday, 13th January, the official trials took place of the 
steam launch Active, supplied by Messrs. E. A. and H. Sandford, 
Thames Ironworks, Gravesend, to the order of the Commissioners 
of her Majesty’s Customs, for special services at Gravesend. The 
vessel was designed by the Superintending Engineer and Con- 
structor of Shipping at Woolwich, and built under the supervision 
of his department. It is 46ft. long by 10ft. beam by 6}ft. deep, 
and is fitted with compound surface condensing engines, 7in. by 
ldin. by 8in. stroke. The engines and boiler having passed the 
usual Government tests successfully, the specified speed was main- 
tained during a continuous run of four hours on the Thames, 
everything working to the entire satisfaction of the inspecting 
officers. 

On the 6th inst. the fine steamer Barrister left the Cleveland 
Dockyard of Sir Raylton Dixon and Co., Middlesbrough, for the 
customary tests of po &c., before sailing for Liverpool to com- 
plete the loading of her first cargo. This vessel is, as we have 

reviously reported, the largest yet built on the Tees or at the 
Resthgech, being 415ft. long, 45ft. beam, and 31ft. din. depth 
moulded, with a deadweight carrying capacity of 7000 tons, and 
she is the twelfth steamer built by Messrs. Dixon for Messrs. Thos. 
and Jas. Harrison for their Calcutta Line. The engines have been 
fitted by Messrs. Thos. Richardson and Sons, of Hartlepool, the 
cylinders being 25in., 4lin., and 68in. by 54in, stroke. Everything 
worked most satisfactorily during the trials. 

On the 6th inst. the steamship Rallus, owned by the Cork 
Steamship Company, had a trial trip outside the Mersey, after 
having had her engines tripled. She was built in 1870 by Messrs. T. 
Royden and Sons, of Liverpool, and engined by Messrs. J. Jack 
and Co. Her registered dimensions were:—Length, 250ft.; 
breadth, 28°7ft.; depth of hold, 21-3ft.; depth moulded, 22ft. 8in.; 
tonnages, 1065 ss, 1046 under deck, 686 net, and carrying a 
deadweight of 1070 tons. Her engines were of 120 nominal horse- 
power. The two — cylinders were 28in. and 52in. diameter, 
with a stroke of 30in., and steam was generated in two main 
boilers at a working pressure of 701b. per square inch. In 1880 
these boilers were replaced by two others of steel 9ft. long, 
1lft. 2in, diameter, with a working pressure of 75lb. With this 
machinery she had an average sea-going speed when fully 
loaded of 94 knots per hour,-on a consumption of 14cwt. of coal 
per hour. Messrs, D. Rollo and Sons, of Liverpool, have now con- 
verted the engines to triple-expansion, with three cylinders l8in., 
28in., and 44in, diameter, and 30in. stroke. The original cylinders 
remain, the old high-pressure without alteration being now the 
intermediate-pressure, a cast iron liner has been fitted to the low- 
sressure, reducing its diameter from 52in. to 44in., and the new 
a en ry 18in. diameter, has been fitted on top of the low- 
pressure. A new piston-rod and connecting-rod has been fitted to 
these two latter cylinders, the piston-rod and connecting-rod to the 
other cylinder remain as before, A steam reversing engine has 
now been added, the shafting lined up throughout, the engines 
generally thoroughly overhauled, and new valve _ spindles, 
quadrant blocks, way shaft, &c., fitted. A new cast iron 
solid propeller, 12ft. Qin. diameter, and l4ft. 6in. pitch, 
with a surface of 40 square feet, has also been fitted. The two 
boilers have been replaced by one single-ended steel bofler, 10ft. long, 
and 15ft. 3in. diameter, fitted with three of Purves’ patent ribbed 
furnaces, 6ft. 6in. long and 45in. inside diameter, with a grate 
surface of 60 square feet, and a heating surface of 2100 square feet, 
holding twenty-five tons of water, and capable of being worked at 
a pressure of 160 lb. per square inch, Having now one boiler 
instead of two has allowed side bunkers to be built ahead of it, 
and the original side bunkers in the engine-room dispensed with. 
A double bottom water ballast tank has been constructed for a length 
of 60ft. forward of the boiler-room, extending under the cross 
bunkers and into the main hold and holding 120 tons of water. A 
donkey pump for ballast tank and bilge work and a donkey boiler 
pump, both Cameron's, have now been fitted, as well as one of Dean’s 
duplex steam pumps for main boiler work only. Messrs. Rollo 
have also given the hull a thorough overhaul, fitted new wood 
upper and lower decks, and new steel centre line houses for the 
accommodation of the officers and engineers, galley, &c. This 
adjoins the engine and boiler casing, which has also been renewed, 
and forms a centre house, 60ft. long and 12ft. wide. At the trial 
on Monday the Cork Steamship Company were represented by 
Captain Croft and Mr. F. C. Kelson, and the contractors by 
Messrs. G. and M. Rollo, The vessel was light with 120 tons of 
water ballast and about 200 tons of cargo, drawing 10ft. 3in. 
forward and 14ft. Qin. aft, but with the propeller fully immersed. 
She ran at full speed from the landing-stage to the North-West 
Lightship and back without a hitch or once easing up. On 
the run out the measured mile was obscured by fog, but on the 
run home at dead slack water she did the mile at a speed equal to 
11°14 knots per hour, eighty-one revolutions, 690 indicated 
horse-power, and steam) pressure in boiler at 1551b, This 
represents the work the machinery is eapable of doing; but 
in ordinary working it is intended to run her at seventy-five 
revolutions, indicating 600-horse power, with a coal consumption of 
1°6lb. per indicated horse-power per hour. With a consumption 
of 12cwt. per hour, it is expected she will average 10} knots when 
fully loaded. By these alterations the gross tonnage is reduced 
from 1065 to 1049, and the net from 686 to 638, 
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THE PATENT JOURNAL. 


, from “ The Illustrated Oficial Journal of 
Condeneed % Patents.” 


Application for Letters Patent. 


* * When patents have been “communicated” the 
“name a address of the communicating party are 
printed in italics. 


24th January, 1893. 


1518. Pick1NG Sticks for Unpertyre Looms, J. Black- 
burn, Halifax. me 

1519. Tramway Pornts, W. ‘Towler and 8, Robinson, 

»eds, 

100 Has Weeper, E. Brown, Birmingham. 

1521. Makine Merat Caps, A. Mayes, P. H. Fleming, 
and W. Parker, Birmingham. 

1522. CycLe WHEEL Spokes, A. Juggins, Birmingham. 

1523. CycLe Foor Rests, A. Juggins, Birmingham. 

1524. Cycte Cuan Apgustments, A, Juggins, Bir- 
mingham. 

1525. Exnancina the Lustre of Fisres, H. E. Moul, 
London. 

1526. Cur Trp Frxer, 8. Livesley, Staines. 

1527. Water Heaters, E. Partington and E. C. Mills, 
Manchester. 

1528. ELEcTRICAL INSTALLATION of Wires, W. Moseley 
and E. Oldenbourg, London. 

1529. Gear for Urinisation of CentriruGaL Force, 8. 
Shiel, Ireland. 

1530. Paper Fines, R. Waldschmidt, Belgium. 

1531. Pan and Disu Scraper, J. F. Moore, Southport. 

1532. AuToMaTIc CompREssoR for WHEELS, 58. J. Baines, 
Horwich. 

1533. ATTACHABLE Rusper Sores for Boors, &c., W. 
McLauchlan, Manchester. 

1534. Securtnc Bopsins to Sprnpies, G. Wilson and 
J. Walton, London. 

1535. ScREW Prope cers, G. Chapman, Glasgow. 

1536. Steam Enornes, R. Bruce and R. 8. Stranack, 
London. 

1537. Merat Name-pLates, B. 
London. 

1538. New Game, C. C. Sankey, London. 

1589. Arc Lamps, C. A. Pfluger, London. 

1540. Metatiic Rims, The Star Tube Company, Ld., 
and J. H. Aston, London. 

1541. Gearine for Cycies, A. J. and J, M. Postans, 
London, 

1542. Drivine Cuatys, G. L. Morris, London. 

1543. HorsesHoe Naits, W. W. Miner and A. F. 
Migeon, London. 

1544. Hotpinc SicNaL Hawwiarps, E. F. Inglefield, 
London, 

1545. Macninery for, Lirrinc Weiauts, E. W. Sant, 
Newcastle-on-Tyne. 

1546. Scenic Errects, W. L. Wise.—(The Spectatoria 
Company, United States.) 

1547. CoLourtne Scenery, W. L. Wise.—( The Sperta- 
toria Company, United States. 

1548. Tupe Roiimwc Mitt, W. L. Wise.—(B. Butter- 
vorth and W. Heckert, United States.) 

1549. Setr-actinec Mues, W. L. Holland and J. 
Eckersley, London. 

1550. AxLes for Peramputators, &c., J. Hoghton, 
London. 

1551. Mera Cuests or Cases for Tea, E. H. Archer, 






Whitworth, jun., 


ndon. 

1552. CALENDARS with Ro.tuinc Apparatus, A. E. 
Walker, London. 

1553. Broocn Fasteners, M. E. la Serriere, London. 

1554. Motive Power Macuine, H. Forster, London. 

1555. LaTHEs, Lake.—(0. Le Grand Noble, 
United States.) 

1556. ATTACHMENT for Latues, H. H. Lake.—(0. Le 
Grand, Noble, United States. 

1557. Speakine Tuses, J. E. Walker, London. 

1558. TREE - PROTECTORS, M. B. Ryan and P. Ward, 
London. 

1559. Cuarns, L. Herman, London. 

1560. Faucets, R. Hagen, London. 

1561. Execrric Motors, H. H. Lake.—(R. Lundell and 
E. H. Johnson, United States.) 

1562. Manuracture of Fire Bricks, W. Majert, 
London. 

1563, Curtain Susrenpinc Device, J. F. Elford, 
London, 

1564. Construction of Dry Eartu C.osets, J. Hern, 
London. 

1565. Srone WasHinc Apparatus, F. Brandstaedter, 


mdon. 

1566. Steam Enotes, H. H. Lake.—(F. C. Weir, United 
States.) 

1567. Boxes, A. Tompkin, London. 

1568. Batts for Use in PLayine Gor, C. C. Welman, 


mdon. 

1569. Liquip Preservinc Apparatus, M. B. Talbot, 
ondon. 

1670. Type-writinc Macuines, J. C. Fell.—(Measrs. 
Wyckof?, Seamans, and Benedict, United States.) 

1571. TypE-writinc Macutnes, J. C. Fell.—( Messrs. 
Wyckoff, Scamana, and Benedict, United States.) 

1572. TypE-writiInG Macuines, J. C. Fell.—( Messrs. 
Wyckoff, Seamans, and Benedict, United States.) 

1573. TypE-writinc Macuines, J. C. Fell.—( Messrs. 
Wyckoff’, Seamans, and Benedict, United States.) 

1574. Current Apapters, J. C. Fell.—(A. F. Vetter, 
United States.) 

1575. Gun Breecu-Loapinc Apparatus, T. W. Just, 
London. 

1576. Apparatus for Stoprinc Enorves, F. D. Taylor, 
London. 


1577. Fire Grates, C. Hattersley, London. 

1578. Fotpine Case for PLayina Carbs, C. W. Harris, 
London, 

1579. Execrric Betts, L. G. Weygang, London. 

1580. Fisnine Tack.e, T. 8. Porter, London. 

1581. PHotocrarHic Cameras, W. Watson, London. 

1582, ARTIFICIAL MARBLE MANUFACTURE, F, 
Montagne, London. 

1583. Rattway Sienats, R. B. Eggar, London. 

1584. Rotter Skates, E. Edwards.—(H. Koerner, 
Germany. 

1685. Cuoxine Corts, J. Kent, F. J. Beaumont, and E. 
C. Wild, London. 

1586. a Hook, G. de B. Hayes and J. H. Butcher, 

mdon. 

PREVENTING Spontaneous Icyitioy, C. von 

Balzberg and B. Egger, London. 

1588. Fire Aros, A. A. Trinquier, London. 

1589. Stamp Mitt Guipes, E. Major, London. 

1590. Motors, F. W. Clark, London. 

1591. TREATMENT of Beer, A. Werner, London. 

1592. Exectric Specracutar Errecrs, A. L. Fyfe, 


G. 


London. 

1598, Steam Borers, C. W. Hullings, London. 

1594. Inriatinc Pyeumatic Tires, G. 8S. and F. M. 
Scofield and 8. H. Ellis, London. 

= a i Inpicators, P, Jensen.—(4. M. Blake, United 
Sates, 


1596, aaa for Empryinc Barus, L. F. Pournay, 
m: 


on, 
1597. Har Sweat Banps, D. W. Wall, London. 


1598. FRamMEs of VELOCIPEDE SADDLES, R. Mason 
Birmingham, 


1599, Screws, R. H. Pond, London. 


25th January, 1898, 


1600. VerocipEpes, J. H. Johns, London. 

1601. Bastinc Apparatus, J. R. Ward, London, 

1602. Steam GENERATOR, C. T. McLellan, London, 
1603. Cuimyeys, E. Rathbun, London. 

1604. Bicycte Waris, F, McNamee, Dublin. 

1605. Pire Licurer, P. P. Lewis, Hove. 

1606. MULLERS or Heaters for Wine, &c., W. Buck, 


ion. 
ie + ae PeRIopicaLs or PAMPHLETS, 8, Ryder, 


1608. REFLECTORS of Lamps, W. Birch, Sheffield. 
1609, Screens, W, Burgan, Sheffield, 





1610. Evecrric Heatinc Apparatus, Sir D. L. Salo- 
mons, Bart., Tunbridge Wells. 
“e. - iia Sounpinc Leap, P. T. Peterson, New 


ork. 

1612. BLeacuina O11s, J. C. J. Picard, C. Villedien, 
and W. W. L. Lishman, Halifax. 

1618. PNeumatic Tires for Cycies, G. C. Douglas, 
Dundee. 

1614. Fastentna Devices, M. Frison, London. 

1615. ExecrricaL AccumuLators, N. 8. Hill.—(/. 
Nicolariff, Russia.) 

1616. WooL-sHEARING Macuines, E. Hollanders, C. J. 
Leather, and H. H. Stout, Portsmouth. 

1617. Securinc CLoruine to Fiats, G. P. Appleyard 
and L, P. Foster, Halifax. 

1618. Gummer for Gumminc Parer, &c., L. Gunn, 
London. 

1619. Macuinery for Finisuinc Cast HoLLOwwaRE, 
8. W. Challen, Birmingham. 

1620. Execrric Lamp, G. Hall and J. de Marr, 

ndon. 

1621. DistrisuTinc ALTERNATING CURRENTS, C. 8. 

Bradley, Glasgow. 

1622. Furnace Bars, H. Newby and 8. Newby, 

Bromwich. 

1623. BLEeacHING, J. Clapham, J. Picard, C. Villedien, 
and W. W. L. Lishman, Halifax. 

1624. ComMpENsATING RalLway Sicnat Wires, F. B. 
Hart, Manchester. 

1625. VaLve Tip Mortons, J. Lindley and G. E. 
Sutcliffe, Manchester. 

1626. Epsom Sarts, A. E. Broome and J. Walsh, 
Manchester. 

1627. Toys, The Baskerville Company and F. R. Baker, 
Birmingham. 

1628. Decoratinc Surraces, T. Gare, Manchester. 

1629. Winpow Fastener, 8. Achurch, Birmingham. 

1630. Inon Bow Compass, W. Brabyn, Tynemouth. 

1631. Makino Lrxo.ev, H. L. and I. H. Storey, Man- 
chester. 

1632. Exastic WHEEL Tires, W. Bowden and R. J. 
Urquhart, Manchester. 

1633. Rixcs for Rinc Spixyino, T. Gordon and L. 
Hargreaves, Halifax. 


1634. Towinc and other Ropes, W. Clough, Man- 
chester. 
1635. Rinc Frame Bossins, T. Whitelegg and W. 


Skerratt, Manchester. 

1636. Lamps for ADVERTISING PuRposgs, J. P. Hud- 
smith, Birmingham. 

1637. BicycLte Tires, J. M. Porter and J. Blakey, 


8. 

1638. Exastic Tires, W. Bowden and R. J. Urquhart, 
anchester. 

i. nr Macuine, F, A. W. Ingram, Tunbridge 
e 


a Mownstom Wueet Toys, F. W. 8. Stokes, 


ndon. 

1641. CarDBOARD Boxes, M. Holt, Longport. 

1642. AccuMULATING Motive Power, P. Medaeto, 
London. 

1643. SEALING and OpeninG Canisters, G. W. Davey, 
Bristol. 


1644, Armour Piates, J. D. Ellis, G. S. Packer, and 
T. E. Freeston, London. 
1645. Cuimney Cow1s, J. S. and J. T. Wilson, South 
Shields. 
1646. Picture Susrenpinc Hooks, F. C. Smith and 8. 
H. Keeling, Birmingham. 
1647. TRAP ADJUSTABLE Seat Firtincs, G. Wearing, 
Birmingham. 
1648, Ain Heap Coverine, J. Ayres, G. Winter, and 
P. Brunswick, London. 
1649. Corn-actuaTtep Mercuanism, H. Y. Dickinson 
and A. G. Macculloch, London. 
1650. ao System of Garpenine, R. H. Courtenay, 
ion. 
1651. Steam BorLer Furnaces, A. D, Bell, Manchester. 
1652. WHEELBARROWS, J. Mills and J. H. Johnson, 
Manchester. 
1653. Hanoinc Lamps, G. F., A., and A. Sanders, Bir- 
a. 
1654. Datry, &c., PerperuaL CaLenpDaR, C. A. Horton 
Sheffield. 
1655. Botr_e Stoprers, E. Bregeon, jun., Cardiff. 
1656. ComBINaTION TooL, T. Thornton, Bury. 
1657. Scnoo. Desks, G. Spencer, Hyde. 
1658. Gas Fire Burners, T. Fletcher and A. Clare, 
Manchester. 
1659. HorsesHoe Paps, W. Anderson, Glasgow. 
1660. Removine Fat from Leatuer, A. Sale and R. 
Hulett, London. 
1661, ELectro.ytic Apparatus, E. Andreoli, London. 
1662. TYPE-WRITING Macuines, T. D. Dundas, London. 
1663. SprnpLe Baty Bearryos, W. Hillman, London. 
1664. Macuines for Separatinc Dovon, C. Muller, 
London. 
1665. Oi Lamps, T. and A. E. Penn, London. 
1666. Puriry1nG Frep-waTer, J. Stevens, London. 
1667. Gearinc of Macuine Bevtine, E. A. A. Weerth, 
London. 
1668. Stick FERRULE, F. Lyst, London. 
1669. Siate Frame, F, Lyst, London. 
1670. ‘‘ScaLper” for SepaRatine Fiovur, E. Redler 
London. 
1671. Boox Carrier, W. M. Ward, London. 
1672. Sewine Macurnes, G. 8. Wilson, London. 
1678. Sime Vatves, J. Marshall and R. Wigram, 
London. 
1674. CaLurrers, H. J. Gooch, London. 
1675. TREATING the Errivent from PuRiIFIED SEWAGE, 
W. Webster, London. 
1676. Apparatus for Puriryinc Water, W. Webster, 
London. 
1677. MaNuracTtuRE of CEMENT, W. Webster, London. 
1678. Guanipine Nitrate, O. Imray.—(A. Vozarik, 
Hamm, Germany.) 
1679. Game, F, Sick, London. 
1680. Maxkina Sueet Merat Epoinc, F, A. 8. G. 
Wilcken, London. 
1681. ApParatus for BREAKING up Ice, P. G. Shadbolt, 
London. 
1682. WATER-cLOosETS, J. A. Muller, London. 
1688. ELecrric Arc Lamp, F. G. Lott, London. 
1684. CoIN-FREED Apparatus, F. J. Cocks, London. 
1685. - Pepa.s and Pepat Cups, R. J. Reynolds, 
ndon. 
1686. Carriace Brakes, E. T. Hughes.—(P. Brailly, 
United States.) 
1687. BotrLe Forminec Macuines, H. H. Lake.—(R. T. 
Beckett, United States.) 
1688. —— of Cycies to WHEELS, C. H. Guest, 
mdon. 
1689. Pranorortes, A. J. Harland, London. 
1690. SvuGaR-CAxE MILLSs, G. Fletcher.—(J. Pickering, 
Australia.) 
1691. Suapinc Woop, The ‘‘ Detecter” Patent Safety 
—_— Box Syndicate, Limited, and W. Heatley, 
ndon. 


1692. MakinGc Boxes, The “ Detecter” Patent Safety 
Postal Box Syndicate, Limited, and W. Heatley, 
London. 

1693. MakiNnG Boxes, The “‘ Detecter” Patent Safety 


Postal Box Syndicate, Limited, and W. Heatley, 


London, 

1694. Postat Cases, H. T. Eastman, jun., and The 
** Detecter” Patent Safety Postal Box Syndicate, 
Ltd., London. 

1695. VeLocipepes, P. Grandjean, London. 

1696. PHotocRapHic Piates, E. A. Basebe, The Paget 
Prize Plate Company, Watford. 

1697. — Crock, G. Binswanger and H. J. Coates, 


1698. Opewat, Ituvsion Apparatus, J. Hewson, 
1699. CARDBOARD Brusuine Macuixe, L. T. Piéplu, 
1700. Gomusrion of Fuex in Firepiaces, W. Hassell, 
1701. Puvos for Suuttina-orF Water, J. E. Baldwin, 
1702, Varoun Enaines, J. Day and L. Sterne, 
1708. Saws, T. B. Blow, London. 





1704. Saw Fivine and SHarpeninc Macuwiye, R. Fleck, 
ndon. 

1705. Pyeumatic Tires for Cycres, F, C. Armstrong, 
London. 


1706. Cartrivces, A. J. Boult.—(C. U. Marga, 
Belgium.) 

1707. Roors for Buiipixes, C. and J. H. Smith, 

iverpool. 

1708. Evaporatinc Apparatus, E. B. Harlock, Man- 
chester, 

1709. Knogs and Spinpies for Locks, G. G. Potter, 
Manchester. 

1710. PerroraTinc Toois, J. Opratko and A. Kasa- 
licky, London. 

1711. Batt Heaps for Cycues, C. E. Charter and J. 
Ball, Live: L. 

1712. Boxes for DispLayinc Goons, A. Bancroft, Man- 
chester. 

1713. SkippinG-Rope, C. Green, Liverpool. 

1714. Butrons, H. Freitag, H. Brossler, and J. Pfeifer, 
Manchester. 

1715. Bicycie Firrinas, W. R. Ridings, N. Burns, and 
J. Ridings, Manchester. 


26th January, 1893. 


1716. Gravity Raitways, J. W. Cawdery, London. 
1717. ScrEwinG Appiiances, W. H. and F, Woodhead, 
Bradford. 


1718. ExtIncuIsHinG Gas Bracket Back, H. W. Bean, 
Manchester. 

1719. ADJUSTABLE DRAWING-BOARD FraME, R. Holmes, 
Newcastle-on-Tyne. 

1720. Exrecrric ALarM, M. C. Greenhill, Tulse Hill. 

REVERSIBLE Hanpie for Teapots, H. Lowe, 

Birmingham. 

1722. Apparatus for SPREADING Manure, R. Smith, 
Huddersfield. 

ac > eames Air Enorves, W. Akhurst, Merthyr 


1724. Door Furniture, E. C. Lea, London. 

1725. Hotpers for UmBrecita Wires, D. Bergmann, 
Manchester. 

1726. Sarety Poker Gas Fire Licnter, M. J. Turner, 


Glasgow. 

1727. Coty Civus, J. T. McGuffie, Glasgow. 7 

1728. CycLe WHEELS, &c., J. Duncan and J. Baird, 

ow. . 
1729. CurvoLrngocrapH, W. and W. E. Brennand, 
mdon. 

1730. Trousers STRETCHER and Press, M. Masters, 
Nottingham. 

=. Suare of Proyectizes, A. R. Birkin, Notting- 

am. 

1732. SopA-WATER and Mixk, T. Gibson, Birmingham. 

1733. Pump for Lirrinc Water from WELLS, M. Macer, 
Enfield Highway. 

1734. Parquet FiLoorinc, H. Sichelschmidt, Man- 
chester. 

1735. SuspeNDING Devices from PLaques, W. H. Parry, 
Birming! % 

1736. Crcte Wuere xs, H. Bate, London. 

or een CarR1AGE Winpows, C. Lea, Stafford- 
shire. 

1788, Distnrecrant FLuip, M. Rees, Glamorgan. 

1739. Furnaces of Steam GENERATORS, J. Schofield, 
Manchester. 

1740. Sprnninc Mutes, G. Ross, Manchester. 

1741. een Cyuinpers, J. F. Kitching, Hartle- 


poo! 

1742. Distnrectant Compounn, E. O. Storr, London. 

1743. Raprat Driviinc Macuine, A. E. Berry, 
Halifax. 

1744, Topacco Pires, E. 8. Norcombe, Birmingham. 

1745. Speep Morton, C. J. Boyce and W. March, 
London. 

1746. Manuracture of Hixces, C. Showell, Birming- 


a7.“ Repverse Vatves for Steam, J. E. L. Ogden, 
1748. PREVENTING VIBRATION in Cyciss, A. E. Goad, 


rnwall. 

1749. Eciipse ComBrnation Square, T. J. Chitham 
and E. J. Nowell, Kent. 

1750. Braces, R. W. Brett, London. 

1751. Uriiisation of Deoporisers, T. Blyton and F. A. 
Astley, Manchester. 


1752. Hotper for Twistinc Paper, W. Cordeaux, 
York. 

1753. ToBacco Pires and C1car Houpers, H. Allcock, 
Birmingham. 

1754. Papiockxs, C. H. Pindon and W. Arnold, 
London. 


1755. REFRIGERATING Apparatus, J. Wotherspoon, 
London. 
1756. Openinc Exve ores and the like, A. Bridge, 


London. 
1757. Crock Cutminc Apparatus, R., J., and J. Potts, 


mdon. 
1758. WasHinc the Leaves of Piants, J. H. Stone, 
Manchester. 
1759. ELecrricat Apparatus for Suips’ TELEGRAPHS, 
G. F. Flemmich, London. 
1760. Macutne for Mrxine, &c., Tea, W. Gilbert, 
London. 
1761. Om Enatnes, J. E. H. Gordon, London. 
1762. Pyeumatic Tires, A. J. Boult.—(Z. Brian, 
France.) 
1763. Maxine Bort.es, C. B. Dobson.—(J. P. Witney, 
United States.) 
1764. Piovens, P. Chiesa, London. 
1765. Hat-sbox, A. Dori, London. 
1766. Apparatus for Fixisuinc Boots, J. Branch, 
London. 
1767. PRopeLtinc and D1Rectinc 
eau, London. 
1768. Gas Vatves, K. 8. Murray and Brin’s Oxygen 
Company, London. 
1769. Foupine Taste, &c., R. R. von Gryra-Morawski, 
London. 
1770. Firtertnc Marteriats, H. E. Newton.—(£. de 
Haen, Germany.) 
1771. Fives, D. Purves, London. 
1772. — Tuses, J. Baldwin and J. Partington, 
ndon. 
1778. Oxip1sinc Dryina O1ts, F. Walton, London. 
1774. TRANSFERRING Desians, C. D. Abel.—(H. de 
Grousilliers, Germany.) 
1775. PortaBLE Hanp Printinc Apparatus, W. Mil- 
and H. J. Wood, London. 
1776. Doors of Fives, J. Wetter.—(H. Wesemeyer, 
Germany.) 
1777. ScREw-pown VALVEs, W. Golle, London. 
1778. CoaTinc ARTICLEs with ALLoys, The London 
Metallurgical Company and S. 0. Cowper-Coles, 


London. 
1779. ReaR-DRiIvInG Apparatus, M. Boudard and C. 
H. Crawley, London. 
1780. Fittertne Apparatus, H. J. E. Jensen, London. 
1781, Ramway SIGNALLING Apparatus, E. Russell, 


AIR-sHiIPs, C. 


ndon. 

1782, Harness for Horses, L. Barbier, London. 

1783. Sarety SappLe Bars, J. Hewitt, London. 

1784. Boox Rests, R. Thomas, London. 

1785. EYELeTtinc Macurngs, C. Litchfield, London. 

1786. Macuines for Puncuine Boot-uppers, C. Litch- 
field, London. 

1787. — &c., for Lamps, F. and M. W. Ash, 

ndon. 

1788. Nain Drivina Macuine, J. A. Cain, London. 

1789. SupportinG TELEGRAPH Wires, J. B. Seace, 
London. 

1790. Printina Letrers for Books, E. A. Goddin, 
London. 

1791. Braces, G. Woodsford, London. 

as Construction of Power Looms, W. Murray, 


ndon, 
1793. Dre Biocks of Stamps, G. D. MacDougald and J. 
Sturrock, London. 
as — for Doors or Winpows, I. Fall, 


ndon. 
1795. Maxine Sree Icnots, 8, and 8, R. Chatwood, 
London, 





1796. Apparatus for the Cor_inc of Wires, E. 8. Bond, 
Birmingham. 
1797. Macuinery for Work1ncG Coat, C. W. Atkinson, 


London. 

1798. CyLiInpeR Pristixc Macuines, D. T. Powell, 
London. 

1799. Letrer-Boxes, A. Hawkeswood, London. 

1800. ADVERTISING, M. E. W. Andrew, London. 


27th January, 1893. 
1801. PREPARATION for Steam Borers, R. M. Bryant, 
Bristol. 


1802. Pneumatic Tirep Cycies, A. T. Lendrum, 
Lytham. 

1803. Divipers, H. A. Matear, Liverpool. 

1804. Button Hook, C. Claremont, London. 

1805. Extractino Liquips from Borties, J. F. 
Bennett, Sheffield. 

1806. ConstrucTING RoLLEeRs for WeB Spinnino, J. V. 
Eves, ‘ast. 

1807. ADVERTISEMENTS, J. Binns and H. Fildes, 


‘ord. 

1808. Skewer for Meat, H. Fairbrother, Bourne- 
mouth. 

1809. Wixpow Firrinos, A. and W. McPherson West- 
wood, Birmingham. 

1810. Arr Compressors, A. Smallwood and H. Fenney, 
Birmingham. 

1811. Sanp Biast Apparatus, A. Smallwood and H. 
Fenney, Birmingham. 

1812. Evectric Licut Switcues, R. J. Sansome and H. 
Hawes, Southsea. 

1818. Locxinc Raittway Carriace Doors, 
Saunders, Bristol. 

1814. TRANSPORTER for Fiat Sieves, H. Bittenger, 


Ww. 


mdon. 
1815. DispLayrnc the Names of Stations, W. Saunders, 
Bristol 


1816. Teachinc Heavy Gun Practice, F. 
London. 

1817. Woven Wire Matrresses, W. L. Pearson and 
H. A. Watters, Dublin. 

1818. Toy Inrration 
London. 

1819. Spoon for Use in Eatine Ecos, H. L. Provis, 
Swindon. 

1820. DeratcHaBLE Curr Liyxs, W. Fallowfield, 
Whaley Bridge. 

1821. Mecuanicat Toy, T. James, Liverpool. 

1822. SckEw PRopELLER Suarts, H. MacColl, Glasgow. 

1823. THe HvuLL-FarM Gate, W. G. Dawkins, Oxon. 

1824. Looms, 8. Whitaker and R. Blakey, Burnley. 

1825. DeLIvERING Liquips, J. T. Mackintosh and E. H. 
Gardner, Glasgow. 

1826. Mititinc Macuines for ENGRAvING Prartes, W. 
Paterson, Glasgow. 

1827. Frames for SupporTING WRINGERS, G. A. Platt, 


Bex, 


TeLescore, F. Bernstein, 





Glasgow. 

1828. ConstTrucTION of Parnt Cans, W. P. Butterfield, 
Yorkshire. 

1829. ExecrricaL TRANSMITTERS, W. A. M. Brown, 
Leeds. 


1830. Tramways, W. Towler, Leeds. 

1831. Boppins, G. Hodgson and C. Weatherall, 
Halifax. 

1832. Looms for WeAvING, J. Dugdale, Manchester. 

1983. BusHes for JourNAL Bearines, W. and G. Clark, 
Guildford. 

1834. Bicycie Sappies, &c., T. Middlemore, Birming- 


1835. METALLIC TRAVELLING Banps, N., L., and N. 
Greening and Sons, Manchester. 

1836. Screw Cuasers, C. 8S. and D. G. M. Walker, 
Birmingham. 

1837. Frre-Bricks, &c., H. Strange.—(B. Sommers 
Germany.) 

1838. Grass Birp Fountain, G. Bellchamber, London. 

1839. Sicut-rFEED LusrRicators, J. M. McMurtrie.— 
(A. Murray and A. Paterson, India.) 

1840. ELectric SIGNALLING on Rattways, T. E. Dean, 
Manchester. 

1841. CaseMENT Winpows, J. H. Jones, F. J. Astbury, 
and W. M. Eckersley, Manchester. 

1842. Mops, 8. G. Board, Manchester. 

1843. Mup Guarp for Carriace HaAnpLes, J. King, 
Manchester. 

= Weert Tire, J. Siddall, jun., 

Slade. 

1845. REFininc Cocoa-NuT Butter, A. F. St. George, 
Redhill. 

1846. Scarves, A. C. Couder, Manchester. 

1847. SprraL Sprinec Tire, G. F. B. Bentley, Glena- 
geary. 

1848. Woop IxsoLep Boots and SHogs, J. Gown, Great 
Yarmouth. 

Two-way Exectric Swircu, A. S. Giles, 
London. 

1850. Sirverep Capsu te, 8. Barmash, London. 

1851. Azo CoLourtnc Matters, H. E. Newton.—({ The 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

1852. Nozze for Hose, J. R. Bennie.—(M. R. Formby, 
Australia.) 

1853 Cover for BorrLes and Grassgs, &c., J. Day, 

ondon. 

1854. Percotator for Maxine Tea, R. A. Simmons, 
London. 

1855. Fre.p Lecoeinec or GalrrerR, C. A. Owen, Teign- 
mouth, 

1856. Excetsior Rute, J. C. Burton, London. 

1857. SuspENsIoN WHEELS, C. W. R. Duerre, London. 

1858. HorsesHoes, J. Risdon, London. 

1859. SreaM STEEPLECHASE, A. Tapsell, London. 

1860. Heatinc Trains, J. A. F. Aspinall and H. A. 
Hoy, London. 

1861. SELF-cLosinc GAs-BURNERS, H. H. Lake.—(E. F. 
Angell, United States.) 

1862. Srorrers for Borr.es, F. B. Stanley and C. 8. 
Moore, London. 

1863. InsuLators for Execrric Licutinc, H. L. 
Doulton, London. 

1864. PorTaBLE Reapinc Stanps, G. A. Biddell, 
London. 

1865. Jomntrep Rops of Cuimney Brusues, E. Oliver, 

mdon. 

1866. ATTACHING Strrrups to Sappies, H. S. Malet, 


ion. 

1867. PROPELLING Suips or VEssELs, T. Armstrong, 
London. 

1868. Manuracture of GunpowbeER, W. Hartig, jun., 
London. 

1869. Gavce for INpIcaTINc TeMpERATURE, J. E. 
Williams, London. 

1870. WatEer-Gavces, R. Kli 

1871. Game, D. Balsillie, London. 

1872. Cup for Securinc Cycie Sapptes, H. Salsbury, 


mdon. 

1878. HEAT-BRANDING Macuines, T. and W. L. Cole, 
ndon. 

1874. HorstsHoes, M. Pigot, London. 

1875. Boor SH1ELps, S. W. Horsey, Liverpool. 

1876. RENovaTING FELT or Sik Hats, J. H. Ashwell, 


mdoy. 
1877. CanpLesticks, T. Hallam and H. Collins, Liver- 
1. 


1818. Movine Tarcet Toy, C. Smith—(J. F. &. 
Wallace, China.) 

1879. Grvinc Cuanoe, H. L. M. Goodridge, G. Hallett, 

and M. C. Brown, London. 

1880. Putteys, J. R. Thame and R. W. James, 
London. 

1881. Hypravtic Forare Presses, A. H. Tyler and 
J. 8. E. de Vesian, London. 

1882. Skrrr Warst Banps, J. Heilbrun, London. 

1883. Pircn Cuatrns, C. A. Lébin, London. 

1884. Hernia Suroicat Instruments, A. Dallas, 
London. 

1885. WHEELS, C. R. Clarke, London. 

1886. Sup Proputston, A. Vogelsang, London. 

1887. Yeast, F. M. Polsky, London. 

1888. MILK TERS, M. Pedersen, London. 

1889. StoprpeRING Borties, C. Lock, London. 

= — Venpinc Macuives, F, R, Simms, 

mdon. 











136 


THE ENGINEER. 





Fes. 10, 1898, 











1891. VeLtocirepe Tires and Wuee s, J. H. Barry, 
London. 


28th January, 1893. 


1892. Vourmeters, R. A. Wormell, Croydon. 

1893. HorsesHors, L. Waters, London. 

1894. Dynamo-eLectric GENERATORS, I. A. Timmis 
and A. L. Smith, London. 

18%. Procurtne a “ Deap-BEat Action” in WIReE, 
T. Clark and W. B. Redgrave, East Greenwich. 

1895. VenTitaTinG Raitway Carriaces, M. P. Hicks, 
London. 

1897. Apparatus for WasHinc Woot, &c., P. Kelly, 
Bradford. 

1898. Borers, W. J. Parkyn, Manchester. 

1899. Fivrer, F. W. Wright, Manchester. 

1900. Suspenston Trre, R. Hassard, Dublin. 

1901. Maxine Borr.es Arrticnt, 8. Parfitt, Cardiff. 

1902. Meratiic Junction Doors, H. A. Mavor, W. A. 
Coulson, 8. Mavor, and W. B. Sayers, Glasgow. 

1903. Rorary Motor, R. Sutcliffe, Barnsley. 

1904. Scarrs, G. Taylor, Birmingham. 

1905. Pxwevumatic Trre Va.tves, W. Hickin and A. 
Nicholas, Birmingham. 

1906. Coatryc Iron with Brass, A. V.C. and J. B. 
Fenby and G. Moore, Sutton-in-Coldfield. 

1907. WarTer-cLoset CisTERNs, J. W. Hancock, sen., 
Leicester. 

1903. Frxeerinc FLvres and Picco.os, D. S. Dawson, 
London. 

1909. Lapres’ Kyrrrep Ripsep Vests, W. Langham, 
London. 

1910. Tosacco Pipes and C1car Tues, J. B. Boggiano, 
Liverpool. 





1911. Brakes for WaHeets of Venicres, 8. Green, 
Manchester. 

1912. Grass GLoses for Gas Licuts, W. J. Chesterton, 
Birmingham. 

1913. ATTACHING t! ps of Braces, J. R. Elliott, 
Taunton. 

1914. Domestic Swexe Consumer, &c., B. Fairlee, 
London. 

1915. Rattway Porstsman and Btock, B. Fairlee, 
London. 

1916. DistsTecRaToRs and PvuLverisers, G. W. 
Elliott, Sheffield. 

1917. Drivinc PuLLeys or Drums, G. W. Elliott, 


Sheffield. 

1918. Improvinc Licut by Oxycen Gas, J. E. Gubbins, 
Bideford. 

1919, Bau Taps, I. Barnsley, Sheffield. 

1920. Nattysc, &c., Macnives, R. W. Bateman, 
Halifax. 

1921. Iron and Woop Rarrters, T. A. Bury, Chorley. 

1922. AXLE-BOXEs of R»ap Veuicies, D. Ferguson, 
Glasgow. 

1923. OPENING andCLosixe Fanticuts, R. R. Harrison, 
Birmingham. 

1924. Escutrcnrons for Lock Furnitures, J. J. James, 
Birmingham. 

1925. WHEELs of VELocirepEs, F. Westwood, Birming- 
ham 


1926. PrevmatTic 
Manchester. 

1927. GLAZING 
Glasgow. 

1928. WaTERPROOF SHeEEts, A. C. Thompson and H. 
McLean, sen., Glasgow. 


Tires for Wueexs, J. J. Tinker, 


Bars or AstTRaGats, A. Morgan, 


1929. Lamps, A. Downing and F. R. Baker, Bir- 
mingham. 

1930. CHILDREN’s VELOcIPEDE Horses, 0. Gehricke, 
Liverpool. 


1931. Sprsnrmvc Frame Sprnpies, W. A. Dawson and J. 
Smith, Bradford. 

1932. Vatve, E. Perrett, London. 

1933. Dish Cover, G. N, Oram, Bristol. 

1934. GeneRAL Lacnpry Work, T. Field, sen., 
London. 

1935. Pant or UNDERCLOTHING SusPENDER, A. W. Bird, 
London. 


1936. Courtine Device for Rartways, J. Breckin, 
Manchester. 

1937. Exve ores, H. T. Stephens, London. 

1938. Piranxinc Hart Boptes, 0. Oldham, Man- 
chester. 


1939. PRopELLING Bicyc.esand Tricycies, B. Hawken, 
Manchester. 

1940. Evectinc Mecuanism, H. A. Douglas and H. J. 
Hussey, London. 

1941. BREECH - LOADING 
Loadon. 

1942. Hats and other Heap Coverincs, W. D. Zerffi, 
London. 

1943. Bicyc es, G. R. Fenner, London. 

1944. Batt Bearrinos, A. T. Hughes, London. 

1945. Cycies, O. Collins, London. 

1946. Ba.ine Presses, J. Watson, London. 


SMALL- ARMs, P. Mauser, 


1947. HorsesHoes, W. Shove, London. 

1948. Seconpary Vottaic Batrerigs, H. Imray.—{la 
Societe Anonyme pour le Trarail Electrique des Metaus, 
France.) 

1949. Means for TranysporTinc Bopies, M. Zahn, 
London. 


1950. Lanterns, A. L’Hoist, London. 

1951. Arms for Suprortinc InsuLators, T. G. Marsh, 
London. 

1952. Macurxes for Propucinc Hooks for Boors, C. 
Everts, London. 

1953. NosesBacs for Horses, J. B. Chatterton, London. 
4. PRESERVATION of ALIMENTARY SuBSTANCEs, C. A. 

Shalstrim, London. 

1955. ApsusTABLE Cuarrs and Covcues, C. E. Bulling, 
London. 

1956. Evecrric Macurnes, 8. P. Thompson and W. M. 
Mordey, London. 

1957. COVERING 
London. 

1958. Evectric TeLcecrapus, Sir J. Anderson and A. 
Fraser, London. 

1959. Extractinc Gotp and Sriver, C. 
London. 

1960. AppLiance for Toy or Game, W. H. Dallimore, 
London. 

1961. Expansion MoTiIve-POWER ENGINES, J. W. Restler, 
London. 

1962. Razors, J. A. Stenberg, 






for Bottites, &c., A. Decamps, 


Raleigh, 


2. London. 

1963. BorLer Furwaces, J. Rawson, London. 

1964. Frame for Hotpinc Piuss, J. F. Elford, 
London. 

1965. Frames for PHorocRrapHic 
Velter, London. 

1966. Pwevumatic or Inriatinc Tires, A. Latimer, 
London. 

1967. METALLIC Cc. 
London. 

1968. Drivinc Mecuantism for VELOCIPEDEs, 
Edwards, London. 

1969. SpecuRiNG the HaNDLEs of Brooms, F. W. Reid, 
Manchester. 

1970. Curtinc Oren Meta Boxes, J. F. W. Schrader, 
London. 

1971. Cyc_e Stanps, N. Harding, Birmingham. 


Apparatus, E. A. 


Pistons, and A. Edmeston, 


B. J. 


30th January, 1893. 


1972. Prorocrapnic Lens, J. H. Newman, London. 

1973. Leap and other Pencits, E. Goldstraw, Derby. 

1974. Maxine Learner Pickinc Arms, G. Schofield, 
Leeds. 

1975. Mitx Cays, S. B. Bamford, Uttoxeter. 

SAPEGUARDED Pirie, E. J. Warmington, South- 
minster. 

1977. Ixpicators for Pyeumatic Tires, G. C. G. Catch- 
pole, London. 

1978. Warer-cLoset Basins, &c., B. R. Phillipson 
Dublin. 

1979. Manuracture of Foop for Carrie, B. R. Phillip- 
son, Dublin. 

1980. Mecuanical Toy, T. E. Bickle, Plymouth. 

1981. Steam and Water Cocks, J. Allmark, Middleton. 

1982. Basic Per-satts of Inox, C. Dreyfus and H. 
Grimshaw, Manchester. 

1983. Warrrsc Creecs, A. T. Clay and H. Thorpe, 
Halifax. 





a 














1984. Rues for Bassinerres, W. H. and J. W. Crabtree, 
Huddersfield. 

1985. ArracHinc Door Knoss to Doors, J. J. Sumner, 
Birmingham. 

1986. GearinG for Cyc.es, E. F. Gough, London. 

1987. InpicaTor for Surps, C. Colpitts, London. 

1988. Tin Rouers, E. and 8. Tweedale and J. Smalley, 
Manchester. 

1989. Kyirtinc Macurvery, G. Templeman and T. 
Gee, Nottingham. 

1990. Wueet Tires, W. P. Mara, Epsom. 

1991. PHoroGrapnic Lenses, H. D. Taylor, York. 

1992. CHANGE-BOX Motion of Looms, C. E., F. P., and 
A. T. Middleton, and A. Jack, Manchester. 

1993. FisninG Reet, H. H. Leigh, Rochdale. 

1994. Borr.es, E. J. Frewen, Dublin. 

1995. Hypravuiic Packrne Presses, H. Shield and 
W. Critchley, Liverpool. 

1996. CoIN-FREED Apparatus, J. G. Cumming and 
Cumming's Patents, Limited, Glasgow. 

1997. Furnaces, W. D. Grimshaw, Manchester. 

1998. TRIMMINGS, J. Mawbey, Derby. 

1999. GuaRDs for VeLocirepes, R. Ramsbottom, H. 
Rofe, and F. Bullock, Manchester. 

2000. Puncture Compensator for Tires, F. Mitchell, 
Altrincham. 

2001. Boots and Saogs, R. R. Maddison, Barnsley. 

2002. CircvLarR Kwyitrinc Macuines, W. J. Ford, 
Leicester. 

2003. Twistinc Tureaps, W. J. Ford and W. Ford, 
Leicester. 

2004. Fire-pLace Bars, T. 8. Garland, Sheffield. 

2005. Lanp Ro.iers, C. L. Barrett, Birmingham. 

2006. THREAD Cutter, H. List, Berlin. 

2007. Birovse Skirt, J. Walker, C. H. Wren, and W. 
Cooper, London. 

2008. WHeets for Bicycies, W. Swain, London. 

2009. CaLico Printine, L. Lang, Manchester. 

2010. Evecrricity Meters, W. H. Scott, Norwich. 

2011. NUMBERING Macuines, A. Partridge, Manchester. 

2012. Spouts for Tea-pors, A. G. Grace, Lyndhurst. 

2013. Heets of Boots and SuHogs, W. H. Purser and 
W. Morrison, London. 

2014. Device for BrickLayers, W. Shears and A. A. 
Barratt, London. 

2015. BituiarD Tastes, E. J. M. Clapham, London. 

2016. SHutrer for SigNaLLine by Lamp, T. F. Pearson, 
London. 

2017. Toor for Currine Hoes, B. Haigh, London. 

2018. Macuines for Stircninc Books, W. Beecroft, 
London. 

2019. HorsEsHOE 


ES, 








A. Coates.—(/. Coates, Australia.) 

2148, J. Shaw, London. 

2021. Exrraprinc Beeries, J. E. Winspear and R. 
Waugh, London. 

2022. Momentary Brake for Doors, H. T. de Marneffe, 
London. 

2023. Potato CLEANER and PEELING MACHINE, 
Gilbert, London. 

2024. Pumps and Biowers, P. F. Oddie, London. 

2025. INrLaTep Tires for VeLocirepes, G. Lynch, jun., 
London. 

2026. Protection of Books acainst Dust, T. Wilkie, 
London. 

2027. DeracHaBLe Steps for VeLocipepes, H. 
London. 

2028. Titts, A. C. Hide, London. 

2029. PorTaBLE TaBLes or Bencues, J. C. Wheeler, 
London. 

2030. ApverRTistnc, A. Gordon, London. 

2031. TreaTMENT of Iron, E. Jokl and S. Roundnitz, 
London. 

2032. Prerarinc Decorative Surraces, A. McLean, 
London. 

2033. Makrnc Grass, F. Welz, London. 

2034. Teri-Tate Mecuanism, G. J. S. 
London. 

2035. PHoTocRaPHic Cameras, J. G. Goosey, London. 

2036. PackaGE of a Borrie and Box, G. Strong, 
London. 

2037. Rotary Brusurine Apparatus, C. Lett, London. 

2038. PREsERVING Covers of Books, J. W. Zaehnsdorf, 
London. 

2039. Device for Hoipinc Music, &c., P. 
London. 

2040. Uritisinc the Rise of the Tipe, J. F. Gilbert, 
London. 

2041. Composition for PotisHinc Merat, W. Harding, 
London. 

2042. Men for Cuess or Dravent Boarp, F. Robins, 
London. 

2043. Disinrectinc Sick Rooms, &c., 8S. A. Johnson, 
Poplar. 

2044. MecnanicaL Pianos, Sir D. L. Salomons, Bart., 
London. 

2045. Knitrinc Macutves and Fasrics, F. Wilkinson, 
London. 

2046. Bortnc Tunnets, H. H. Lake.—(R. W. Dinnen- 
dakl, Germany.) 

2047. Toots to be Usep in Dentistry, J. E. Hibbert, 
Manchester. 

2048. Seatine of Wires in Grass, H. H. Lake.—(J. B. 
Tibbits, United States.) 

2049. Devices for Fittinc of Matcn-poxes, G. C. 
Grimes, London. 

2050. Gas-Licut Apparatus, J. H. Kerr, London. 

2051. Pyeumatic Tires, J. A. M. Pérodeaud, London. 

2052. WaTeR and Winp Morors, A. A. Raubold, 
London. 

2053. Steam Enoines and Motors in Borvers, R. 
McGlasson, London. 

2054. Sprnninc Rowers, F. F. Molié, London. 

2055. Saw Beycnes, A. Bridgman and D. House, 

mdon. 

2056. Bo.ts, H. Saqui, E. Jahncke, and the “‘ Future” 
Bolt Syndicate, Ld., London. 

2057. THERMOMETERS, W. Taylor, Liverpool. 

2058. Furnaces of Steam Borters, W. T. Smith, 
Manchester. 

2059. TeLtecrapny, A. Heil, London. 

2060. Bae Fastentnos, E. Hale, Liverpool. 

2061. Maxine Firrines for Stapies, F. 
London. 

2062. Fasteners for Lapies’ Boas, &c., T. Meye, 
London. 





R. 


Lucas, 


Hopkins, 


Benson, 


Glassock, 


81st January, 1893. 
2063. ‘‘ Seas and Sea Lire in Lonpoy,” L. S. Bickley, 
London. 
2064. Breap Crumpixsc Macuine, The Baskerville 
Company and F. R. Baker, Birmingham. 
2065. REVERSIBLE SELF-GRIPPING TirE, A. Ridge, 
Manchester. 

2066. MeTaLiic ALLoys, W. H. Greene and W. H. 
Wahl, London. 

2067. Harvestinc Macuines, G. Beekman, London. 

= ee A. G. Brookes.—(G@. 0. Draper, United 

tates. 

2069. Maxi~e Sink Stones and Guuwies, J. J. Green 
Halifax. 
2070. CanpLeE Tuses, W. Howes, H. 
Burley, and W. Howes, Birmingham. 
2071. ARRANGING and ConstrucTING Suvtt ies, J. T. 
Badger, Patricroft. 

2072. Cow1, 8. Rex and W. J. Wright, London. 

2073. ComBINATION of ORNAMENTs, W. E. Minshull, 
Birmingham. 

2074. Decoration Licnen, G. Bell, London. 


Rogers, W. 


2075. Curtinc Carp Cioruine, J. Law and J. Fielding, | 


Halifax. 

= Sroves for Heatryc Rooms, &c., A. 

41Ve" 

2077. Benpinc Meta Cuts, J. Law, J. W. Fawcett, 
and E. Jones, Halifax. 

2078. Ro.iers, T. Winter, Halifax. 

2079. RounpaBouts or MERRY-Go-ROUNDS, A. H. Davies 
Derby. 

2080. Trimmer for Lamps, G. H. Sheffield, Newcastle- 
on-Tyne. 

£081. Opraininc Sitver and Gotp from their Soiv 
tions, J. R. Wylde, N. Glendinning, and D. Watson, 
Prescot. 

2082. Paper Bacs, N. Watson, Glasgow. 


Miiller, 


| 2083. NavicaBLe VessEL, A. H. Valda, London. 





208%. TYPEWRITING 
London. 

2085. Maxine Pitts, W. R. Dodd and C. Hanbury, 
London. 

2086. Om and Gas Enoines, J. E. H. Gordon, 
London. 

2087. Cuurn, W. Sinton, Jedburgh, N.B. 

2088. Betts, W. White, Harrington. 

2089. Water Levet Inpicators, T. Elcoate, Stockton- 
on-Tees. 

2090. Heatine "Buses, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

2091. Fry and Tack e Bass, C. Playfair, Belfast. 

2092. Procurinc Motive Power, W. Jones, 
chester. 

2093. PackinG Presses, H. Shield and J. Howarth, 
Liverpool. 

2094. Vatve, J. C, Stewart, Glasgow. 

2095. Taps for Warer, &c., W. Thomson, Baron Kelvin, 
Glasgow. 

20%. Spray Propucinc Apparatus, J. W. Black, 
Glasgow. 

2097. Guivetne Picture Frames, &c., A. E. Shaw, 
London. 

2008. Lxspection Eye on Drain Pires, J. Moscrip, 
Edinburgh. 

2009. MANIFOLD MEMORANDUM Books, W. W. O'Hara, 
New York. 

2100. WeicHinc Macutyes, E. H. Becket and C. W. 
Roberts, Merioneth. 

2101. New Game or Puzzue, M. Cole and C. Braham, 
London. 

2102. Winpow Fastevers, M. Carmody, Workington. 

2108. COMBINATION FURNITURE, J. Preston, Glasgow. 

2104. PNeumaric Tires for VeLtocirepes, J. Bosworth, 
London. 
2105. Apparatus for Dryinc Gratin, J. Walworth, 
Bradford. 
2106. JaMEs’s 
Pontypool. 
2107. SPRING 
Galston. 
2108. Frre-suckets, W. Neracher, London. 
2109. Purtryinc Water, H. Collet, London. 
2110. Gas Enaixes, C. W. Dixon, London. 
2111. Dissotvinu LANTERN Pictures, J. 
London. 

2112. Jorsmnc the Enps of Stirreners, H. M. Knight, 
London. 

2113. CHarr-cuTtinc Macutiyes, F. Jewell and W. G. 
Cleare, London. 


Macuines, C. M. Newton, 


Man- 


Sarety Miyinc Cace, T. L. James, 


Bearrnes for Cycies, P. Bertram, 


0. Boyes, 


Martin, London. 

2115. CiGaretre or CicaR Howper, 8. 
London. 

2116. Pyrevumatic Tires, D. 
United States.) 


P. Bryant, 


Young.—(H. Comstock, 


2117. Jornts, A. W. Kirsch-King and C. E. Funk, 
London. 

2118. ManuracturinG Conrectionery, W. H. Pearse, 
London. 


2119. TREATMENT of Metacuic Ores, A. J. Boult.— 
(C. G. Richardson and A. B. English, Canada.) 

2120. FASTENING TiRES on WHEELS, W. P. Thompson. 

A. Ulrich, Germany.) 

2121. Borrves and Seaine Devices, R. 8. Wiesenfeld, 
Liverpool. 

2122. GrinpiInG Fives, &c., T. Crosley and F. Evans, 

Manchester. 

. Steam Generators, W. C. Higgins, Liverpool. 

2124. Latnes for Makino Screws, W. P. Thompson.— 

. M. Conradson, United States.) 

25. SappLes for Bicycies, C. E. Peniston, London. 

26. Partitiontnc Drawers, &c., W. E. Richards, 

Sheffield. 

7. SecuRING TeTHERING Rivcs to Doc Bencues, J. 
J. Clark, London. 

2128. Wepce Borrie and Sroprer, T. Baines, jun., 
London. 

2129. Propvcinc Mica Rincs, R. Haddan.—((. 
Ji fferson, United States.) 

2130. Scissors, &c., C. Hamann, London. 

2131. SeEcURING ScaRF-PINS in Posrrion, C. du Bus, 
London. 

2132. SigNaLutinG on Raitways, 8S. Machin and A. J. 
Bell, London. 

2133. Lock Furniture, 8. Tonks, W. Tonks, and T. E. 
Morris, Wolverhampton. 

2134. Seconpary and Primary Batteries, G. Lentz, 
London. 

2135. Empossinc and Printinc Macuine, J. Wood and 
A. Field, Lenton. 

2136. Nosesacs, G. P. Chiles, London. 

2137. Maktnc Book Covers, C. W. 
Bredenberg, London. 

2138. TrrwMING Books, C. W. Lovell and A. Breden- 
berg, London. 

2139. Drawine Pins, G. Simmins.—(W. F. Brett, New 
Zealand.) 

2140. Sprincer for ARcHEs or TUNNELS, W. R. Herring, 
London. 

2141. WHEELs, W. 8. Millett, London. 

2142. Liquip Dispensinc Apparatus, W. M. Fowler, 










Lovell and A. 


London. 

2143. Merat Traps, Syrnons, &c., A. and H. Wylie, 
London. 

2144. ExtensisB_e Girtus for Sappves, H. 8. Wilton, 
London. 


2145. Dynamos, H. H. Lake.—(R. Lundell and E. H. 
Johnson, United States.) 

2146. Sewinc Macuines, H. H. Lake.—(F. W. Merrick, 
United States.) 

2147. Rattway Sweepers, C. A. Gildemeyer and O. 
Twitchell, London. 

2148. Potash ALUM and Atvumina, J. Hiebling, 
London. 

2149. Bones or Stirreners for Corsets, 8. Royle, 
London. 

2150. Suears for Cuttrnc SHeets and Roos, F. H. 
Eversmann, London. 

2151. Pap.ocks, F. Egge, London. 


2152. Oxipisinc NewLy-Grounp Friovur, A. Bay, 
London. 

2153. Printinc or Dyemnc Faprics, A. Ostersetzer, 
London. 


2154. Bossry Support for Sprnninc Mu tgs, T. C. Dill, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
485,915. Mernop or Separatinc GRAIN AND Dust 

OR STIVE FROM AIR LADEN THEREWITH, F. E. Duck- 
ham, London, England.—Filed February 5th, 1892. 
Clainm.—The method of separating dust or grain and 


485.915] 














d 


' dust from an air current, which consists in providing 
‘an atmosphere of greater density than the said air 


= 





2114. Specutum for Horses, A. J. Ziegler and S. H. | 











current and in then causing the dust or 
dust-laden current to be projected in the fates - ad 


4 jet 
across an open space into or =. said atmosphe 
of greater density, whereby the dust or oa sah 


dust are caused to separate from the said ai 
substantially as set forth. ——s 


486,104. Hince, /. F. Harris, 
June 16th, 1892. 

Claim.—(1) The doubled sheet metal hinge leaves 
formed by bending the pintle-eye parts on one portion 
in one direction and then bending the pintle-eyes of 
the other a in an opposite direction around the 
first-mentioned eye parts, substantially as described, 


Yeshua, N.H.—Filed 





(2) The within-described doubled sheet metal butt 
hinge, having its eye portions at one terminus of the 
sheet inclosed or surrounded by eye parts on the other 
soph of the sheet and the two eye parts fastened 
»y means of lugs of the sheet entered into perfora- 
tions, substantially as described. 


486,110, Biast Furnace, J. Kennedy, Pittsburg, Pa, 
—Filed Auguat 1st, 1891. 

Claim.—() A blast furnace having, in combination 
therewith, a series of solid plates of figh conductivity 
embedded in the walls of the furnace and means for 
cooling the outer edges of the plates, substantially as 
set forth. (2) A blast furnace having, in combination 
therewith, a series of solid plates of high conductivity 
embedded in the walls of the furnace, the outer edges 
of the plates being provided with gutters or tubes for 



































! \ 


the circulation of a cooling fluid, substantially as set 
forth. (8) A solid metal plate for cooling the boshes 
of blast furnaces, having a length less than the cir- 
cumference of the wall of the furnace to which it is to 
be applied, and provided along its outer edge with « 
tube or gutter for the reception of a cooling medium, 
substantially as set forth. 


486,123, Evecrric Meter, J. Perry, London, England. 
—Filed June 8th, 1892. 

Claim.—(1) In an electric meter, the combination, 
with an armature consisting of a conductor shaped 
with coaxial surfaces of revolution, respectively 
receiving and giving out electric current, of a field 
magnet or magnets having polar surfaces arranged 
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coaxially with the armature, said polar surfaces being 
interrupted or discontinuous, for the purpose set 
forth. (2) An electric meter consisting of a rotary 
circular body, in combination with means for sending 
a current from its edge to its centre, or rice vers’, 
and means for producing Foucault currents in the 
body, for the purpose set forth. 


486,144, Sream Separator, W. 0. Webber, Erie, Pa. 
—Filed February 1th, 1892. 

Claim.—(1) Ina steam separator, the combination, 
with a vertically-arranged wet steam passage or 
chamber, of a helically isposed groove on the inner 
walls of said chamber, for the pu 8 mentioned. 
(2) In a steam separator, the combination, with the 





induct and educt nozzles, the drip chamber, and the 
concentric chambers A! and B, connecting respectively 
with the induct and educt nozzles and opening into 
the drip chamber, of openings at the top and bottom 
of said separator, in axial ino with said concentric 
chambers and plugs for closing said openings. 
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DREDGING. 
By W. H. WHEELER, M. Inst. C.E. 
No, iL 


TERE are two methods of improving the channels of 
tidal rivers—training and dredging. The two are frequently 
combined. In rivers having a very small tidal rise, and 
discharging a large amount of land water, training alone 
has been applied with great success. In tidal rivers, 
training has generally been assisted by dredging. In the 
Tees, although the material to be removed was principally 
sand, the training works had to be supplemented by a 
very large amount of dredging before the required depth 
could be obtained. In the Maas it was anticipated that 
by confining and directing the current, the scour would 
be sufficient to deepen and enlarge the channel to the 
required dimensions, and a very large amount of material 
was thus removed, but finally dredging had to be resorted 
to to complete the work and give the required depth. The 
training works in the Clyde have been of immense 
advantage in straightening the channel and regulating 
the current, but the depth which enables vessels of large 
capacity to reach Glasgow is due to the dredging opera- 
tions. In the Weser, after the training work was put in 
a considerable quantity of material was removed out of 
the channel by scour, but by far the larger portion was 
removed by dredging. In the Seine, although an 
enormous quantity of sand has been scoured out from 
between the training walls, yet the work had to be 
supplemented by dredging to remove several hard shoals. 

The great improvements which during the last few 
years have been made in dredging machinery, particularly 
by the use of hopper and suction dredgers, have placed at 
the disposal of the engineer a means of improving rivers 
at a very much lower cost than formerly existed. 'Train- 
ing is the work of time, and the full benefit derived from 
it is seldom felt until a considerable period after the work 
is completed. Dredging, on the other hand, may be made 
to produce more immediate effect; and during its opera- 
tions there is less inconvenience to the navigation by the 
shifting of the channel from the old to the new direction. 
In the great majority of tidal rivers the channels can be 
improved by dredging alone, or the cost of training may 
be considerably reduced. The use of training is to divert 
a winding channel into a more direct course, and to keep 
the low-water line within one uniform width; and to 
maintain it afterwards in the new position. Flowing 
water under normal conditions will always first run along 
the line of the deepest channel; and if that line is 
selected with a due regard to the natural conditions of 
the estuary the course will be permanent, even although 
the channel runs through sands. It is not necessary to 
multiply instances of this. Every sandy estuary through 
which there flows deep-water channels affords a practical 
example. A reference to the oldest charts in existence, 
compared with those of the present day, will show that 
where the main channels through tidal sandy estuaries are 
deep, they continue in the same course without any pro- 
tection; the sides frequently standing so steep that it is 
possible to land direct on the dry sand from the stem of a 
boat of small draught. This permanency is maintained 
even when the channel is curved, and where the flowing 
and ebbing water passes round bends. Where, however, 
the tidal and ebb water is spread out over wide shallow 
channels, or is divided into a number of shallow branches, 
very slight causes tend to affect its direction, and such 
channels are consequently continually altering their 
course. The velocity of flowing water is always greatest 
in the centre and least at the sides, there is consequently 
an indraught of the particles from the sides to the centre, 
which tends to keep the water flowing in the axis of 
the centre line. The momentum of a deep mass of water 
is not easily affected by wind or other accidental causes, 
and continues in the direction which has once been 
established, provided that direction represents an equili- 
brium of all the forces at work. 

By dredging away the shallow places in an existing 
channel and making a deep low-water bed, it may 
therefore be possible under favourable conditions to 
obtain a good permanent navigable channel through a 
sandy estuary without training works. 

If the situation is sufficiently protected this might be 
accomplished by merely pumping up the sand and dis- 
charging it through pipes with flexible joints on to the 
sides; but in more exposed positions the same result 
could be obtained with suction hopper dredgers, and 
depositing the material in such parts of the existing 
channel from which it is desired to drive the water in 
order to regulate the course. 

As an example of improvement carried out in an 
open estuary by dredging without ‘training, the case 
of the channels leading to New York Harbour may 
be given. The lower bay, covering an area of 100 
square miles, is open to the Atlantic Ocean, and has 
a tidal rise of 54ft. The Main Ship Channel and 
Gedney’s Channel lead from the harbour through this bay 
to the Atlantic. These channels were obstructed by four 
long shoals, over which the greater part of the vessels 
frequenting the port could only pass at high water. It 
was proposed by Major Gillespie to deepen these shoals 
63ft. by dredging, so as to give a minimum depth of 30ft. 
at low water. This scheme being referred to the Govern- 
ment Board of Engineers, they reported that they had 
little expectation that anything more than temporary 
relief could be obtained by dredging on a bar exposed to 
the full force of the Atlantic, and therefore could not 
recommend that method for a permanent improvement. 
They advised that permanent results could only be 
obtained by a stone training wall, four miles in length, 
across the shoals from Coney Island towards Sandy Hook, 
the estimated cost of the improvement by this means being 
1} millions of pounds, as against £270,360 for dredging only. 
Ultimately, after some successful experimental trials, the 
dredging alone was continued, and between 1884 and 1890 
the channel was deepened to the required depth by suction 
dredging at a total cost of £258,551. The material removed 
was principally sand and alluvial matter. Thus, by 





executing the entire work in both channels exclusively 
by dredging, instead of by training walls supplemented 
by dredging, an unnecessary expenditure of about 
£1,000,000 has been saved, and less time was occupied in 
satisfactorily completing the improvement, thus sooner 
providing better facilities for the navigation. So far, 
there have been no signs of any shoaling taking place, 
although the bay was visited by a very severe storm soon 
after the completion of the dredging. An official report 
made a year after the completion of the work, stated that 
there was then a continuous channel at low tide 1000ft. 
wide and 80ft. deep from the Narrows to the ocean. 

The cost of training work may also be considerably 
reduced where dredging is carried on simultaneously with 
it. Whether stone or fascine work is used, it is necessary 
to give considerable substance to this to prevent the 
work being carried away, as it rises above the level of the 
sands. After a time the sand accumulates at the back, 
and the body of the wall is buried, the face only being 
then of any service. If therefore, as the wall is raised, 
sand or other material to be removed be lifted from the 
channel by suction dredgers and pumped through pipes to 
the back of the new wall, it will require to be of much 
less substance, and the quantity of stone or fascines 
required be little more than is necessary to provide a 
facing. A place of deposit for the dredging is at the 
same time provided at much less cost than if it had to be 
removed by hoppers. Before, therefore, deciding on an 
expensive system of training walls, it is desirable to give 
due consideration as to whether an existing channel 
cannot be regulated, deepened, and improved by dredging 
alone. The simplest form of dredging is that where the 
material is only broken up, loosened, and disintegrated, 
and left to be transported out of the channel by the 
current. In other cases the material is pumped up or 
raised by buckets, and discharged by pipes or troughs 
on to the adjacent land. Occasionaily the material is 
discharged into barges, from which it is thrown into 
the place of deposit by hand; but in the great majority 
of cases the material has to be carried out to sea in 
hoppers, or the dredger itself both lifts and transports 
the material. 

The amount of work done, and the cost, is generally 
calculated either by the weight raised and transported in 
the hoppers or by their cubic contents. Neither of these 
results gives the actual cost of the work done in enlarging 
the section of the channel, as the quantity conveyed by 
the hoppers varies from the quantity as measured in situ, 
sometimes to a very large extent. In estimating the cost 
of dredging, the most convenient plan seems to be to 
calculate it by the ton conveyed, and estimate the relation 
that this bears to the material in situ, so as to arrive at 
an estimate of the actual cost of completing the required 
work. 

Where the material to be operated on is clay or stiff 
material, the relation between the quantity conveyed 
away and the quantity in situ may be calculated sufficiently 
close to enable a fairly trustworthy estimate to be made, 
and if desired trustworthy contracts may be obtained 
based on the quantity measured from the sections as the 
work goes on, or before commencing and after completion. 
In the latter case, the contractor takes all risk of having 
to remove material washed into the dredged position of 
the channel. Where, however, the material is running 
sand or mud, it is not practicable to obtain estimates 
based on sectional measurements; and attempts to do 
this have resulted in the contractors finding that the 
quantities have very largely exceeded the estimate; and 
they have either completed their contracts at a heavy 
loss or been relieved from them. 

The method of calculating the cost from the quantity 
carried by the barges is open to the objection that the 
weight removed includes a certain quantity of water, and 
that the result depends on the return made by the 
captain of the dredger, the temptation naturally existing 
on the part of all concerned to make the quantity as large 
as possible. Very little information is to be obtained from 
the various accounts of dredging operationsas to the relation 
which the quantity transported away bears to the sectional 
enlargement of the channels, or as to that which a ton 
of material bears to a cubic yard. Mr. Deas gives as 
his experience on the Clyde that quicksand, as taken 
from the buckets, weighs 121 lb. to the cubic foot. Mr. 
Fowler, on the Tees, found that sand weighed 112 lb. 
to the foot, and mud 101°82 lb. Clay is generally 
reckoned as weighing 109 lb. per cubic foot. Taking sand 
at an average of 115 lb., there would be :— 


Cubic feet Tons ina ee 

to a ton. cubic yard. oa et be a + Ba x 
Sand ... 19°47 1°38 0°72 
Mud ... 22:00 1:23 0°81 
Clay ... 20°55 1:31 0°76 
Mean ... 0°765 


When the material to be removed is soft mud and a 
strong current running in the river, the quantity as taken 
from sections made from measurement of the channel, 
forms no guide as to the quantity to be actually removed. 
Thus in dredging carried out for improving the approaches 
to Grangemouth Dock, the sections showed 432,000 cubic 
yards as the quantity to be removed to deepen and 
enlarge the channel to the required dimensions. After 
dredging for eighteen months, 650,000 cubic yards as 
measured in the barges had been removed; but, as 
measured in situ, the quantity was found to be only 
200,000 cubic yards. In dredging for the approaches to 
the Albert Dock on the Thames, the quantity as measured 
in the barges was found to be four times that measured 
in situ. In both cases the material to be dealt with was 
soft mud. In dredging for the new ship channel in New 
York Harbour, an opposite result was obtained. The 
material dredged consisted of sand, clay, and mud; 
which, when it became agitated and incorporated with the 
water by the action of the pumps, settled so slowly in 
the barges that a portion went overboard and was carried 
by the currents beyond the channel. The amount as 
measured in the barges was only 73 per cent. of that 








actually removed, as ascertained from the increased 
sectional area of the channel. 

In dredging in hard boulder clay, the writer has found 
that 1°58 barge tons represented one cubic yard of 
material, as measured from the sections of the river; 
and in dredging soft mud out of a dock by a Priestman 
grab into barges, he found that about 1°58 barge tons 
represented a cubic yard of mate ial, as measured by 
careful soundings as the work went on, the depth of the 
mud being 2°23ft. In Dunkirk Harbour the difference 
between the quantity of material as measured in the 
sections and in the barges varied from 25 to 45 per cent., 
according to the age of the deposit. At Aberdeen, in 
dredging in clay with boulders, gravel, and mud, Mr. Cary 
estimated that 1 ton represented 18 cubic feet of solid 
ground, or 1} barge tons to a cubic yard. In dredging at the 
Sulina mouth of the Danube, it was found that a 100-ton 
barge with a hopper capacity of 90 cubic yards, represented 
65 cubic yards measured in situ, or 1°54 tons to the cubic 
yard in situ. 

In estimating the cost of dredging, the total amount is 
divisible into three principal items: The cost of raising ; 
the cost of transport, including part of maintenance and 
repair ; and an allowance for interest and for depreciation 
of the machinery. Roughly, the cost of each of these 
items may be taken at one-third of the total cost. 

The cost of dredging varies very considerably, depend- 
ing on the nature of the material and the circumstances 
under which the dredging is carried on. In open 
estuaries the work can generally only be carried on for a 
few hours in the day, and during only a few months in the 
year. In a wide river the work may proceed con- 
tinuously night and day. Where a very large quantity of 
material has to be moved, and the work extends over a 
long period, the operation may be conducted at much 
less cost than where the quantity is small, and dredgers 
have to be hired and be brought to the locality specially 
for the purpose. The distance to which the material has 
to be conveyed has also a considerable bearing on the 
cost. The cost of removing dredgers and hoppers from 
one port to another, including towing, insurance, &c., is 
very heavy. Asan example may be quoted the figures 
given by Mr. Capper, as the cost of hiring dredging plant 
from the Tyne for the improvement of Swansea Harbour. 
This plant consisted of one dredger valued at £25,000, and 
five hoppers at £1500 each. The distance each way was 800 
miles ; the towing cost £2000; insurance £1554 ; preparing 
hoppers, &c., for sea, wages, and other expenses, £1664 ; 
a total of £5218 for the journey both ways. The rent 
paid was £100 a week for the dredger, and £9 for each of 
the hoppers. The quantity of material removed during 
the six months this plant was in use was 336,768 tons. 
The hiring, fetching, and returning the plant added 3°71 
pence per ton to the cost of dredging the material. 

When dredging is done in exposed situations, the time 
during which bucket dredgers can work is very limited. 
In Carlingford Lough, although the machine was so con- 
structed that she could lie at anchor on the bar when not 
able to work, yet the working time during the three years 
the dredging proceeded varied from 67 to 131 days in a 
year, and on many of these days the dredging could only 
be carried on for two or three hours. 

Dredgers.—The types of dredgers in use may be divided _ 
into stationary bucket-ladder dredgers, grab dredgers, pump 
or suction dredgers, eroding and scouring dredgers, and 
rock-breaking dredgers. The stationary bucket dredgers 
are divided into two classes, having respectively single or 
double ladders. An advantage is claimed for the latter 
when the work is large in quantity and the material of a 
heavy character, also on account of their being able to 
dredge close up to a wall. The single ladder has the 
advantage of being able to discharge into the barges on 
either side of the vessel by regulating the shoots, whereas 
with a double ladder each one can only discharge on its 
own side. Double-ladder dredgers also require more 
space, and consequently are only adapted for channels 
where there is plenty of room. Most of the modern 
dredgers are made with single ladders. These dredgers 
are made sufficiently powerful to work in the hardest 
clay packed with boulders, or even in soft rock ; in the 
latter case the buckets being fitted with spikes. The 
buckets of a first-class dredger will lift stones weighing 
over two tons, which are taken from them by a derrick 
crane placed on the dredger. 

Bucket ladder dredgers constructed for work in small 
rivers, are about 75ft. long by 17ft. wide and 8ft. deep, 
and have about 45 indicated horse-power engines, and 
cost about £2500. Such a dredger will raise about 
50 tons of clay an hour. The more powerful machines 
are about 200ft. long by 35ft. beam by 11ft. 6in. deep ; 
provided with two pairs of engines, each of 250 indicated 
horse-power; each bucket containing 2lcwt. on the 
whole, and raising 800 tons an hour. These machines 
are sometimes made with traversing ladders, so that they 
can cut their own flotation through shoals. 

The last dredger, the Cairndhu, built for the Clyde 
Trustees by Messrs. Fleming and Ferguson, is a good 
example of the most modern form of machine. It is a 
self-propelling twin-screw bucket dredger. The dimen- 
sions are 200ft. in length, 37ft. beam, and 123ft. deep. 
There are 47 cast steel buckets, each of a capacity of 22 
cubic feet. She can raise 600 tons an hour of ordinary 
material from a depth of 40ft. Traversing gear for work- 
ing the bucket ladder in advance of the hull is provided 
so that she can cut her own flotation. The main engines 
are compound surface-condensing, indicating 750 indi- 
cated horse - power. ‘There are six sets of auxiliary 
engines for performing the various operations for manipu- 
lating the dredger. A 10-ton steam crane is provided on 
deck for moving the upper tumblers, &c. The gearing is 
fitted for two speeds, to suit the different kind of material 
in which the machine is working. The vessel is fitted 
with the electric light throughout. 

Hopper dredgers are a combination of the ordinary 
dredger and the steam hopper barge. They are made to 
carry from 200 to 1200 tons. They are good sea-going 
vessels, and can steam safely across the ocean. The 
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advantages these machines possess over the ordinary 
dredger is that the first cost of plant is less, no barges 
being required ; they occupy much less space when work- 
ing, as no barges have to lie alongside, a great advantage 
when working in a river channel; they can work in 
exposed situations, where it would be impossible for 
barges to lie alongside a stationary dredger. They can 
work with a smaller number of men, and the cost of 
dredging and transport is less than with a stationary 
dredger and hoppers. An 800-ton hopper dredger requires 
thirteen men in all, and one of 250 tons capacity can be 
worked with eight men for the ordinary ae shift, this 
number being increased one-half if the dredger is worked 
night and day. The operation of mooring and unmoor- 
ing of the vessel when at work can be performed in about 
a quarter of an hour. 

Grab dredgers.—These dredgers, originally brought 
out by Messrs. Priestman and Company, consist of a 
single opening scoop or bucket suspended from the end 
of the jib of a crane by chains specially arranged so as 
to enable the bucket to be opened and closed. The 
scoops are made either with smooth cutting edges for 
soft material, or are provided with steel tines for cutting 
into hard material, or for raising the débris of disin- 
tegrated rock. The buckets and grabs are made of various 
sizes, varying in capacity from 5 cwt.'t- 40 cwt. Several 
modifications of the original design have been brought 
out, the chief variation consisting in the manipulation of 
the chain used. They are worked either with a single 
or double chain, the latter being considered as less 
complicated in working than those having a single chain. 
The action of the machine is as follows:—On the bucket 
being released the chain runs out over the pulley at the 
jib-head, and the bucket descends through the water into 
the material to be lifted with its cutting edges open and 
the faces or teeth falling perpendicular; the weight of 
the grab forces them into the material. The chain is 
then drawn in by the drum of the winch closing the grab 





inclines at the long flight of thirty locks, and to largely | 
increase the dimensions and lift of the remaining locks, | 
some twenty-six in number. This was manifestly a work 
involving an enormous outlay. It was estimated by Mr. 
G. W. Keeling, M. Inst. C.E., that even if the alteration 
of bridges and tunnels on the Birmingham Canal could be 
avoided, the expenses would amount to £300,000, the cost | 
of substituting an incline for the long line of locks and | 
lining the sides of the canal being, approximately, | 
£100,000; and it would require an increased traffic of 
150,000 tons at 1s. per ton to meet the capital charges. 
The practical questions left for consideration by Mr. 
Keeling’s report were: (1) Whether the facilities which | 
may be given for navigating coasting vessels to Birming- | 
ham would be likely to increase the traffic to such an | 
extent as to pay a fair rate of interest on the outlay. (2) 
Whether it will be a public convenience as well as benefit | 
in affording the means of controlling the rates on railways. | 
And (3) whether the financial prospects can be so satis- | 
factorily proved as to insure the raising of the necessary | 
capital. | 
On these points Mr. Keeling remarked, “It would | 
doubtless be of great advantage to the Bristol Channel | 
ports to have good water communication in one bottom | 
with so important a manufacturing district as Birming- | 
ham and Staffordshire; and this view derives support | 
from the fact of the existing competition with Belgium, | 
where vessels of the coasting class load with iron -in the | 
manufacturing districts, and deliver in the Thames and | 
other ports on the East Coast at remarkably low freights. | 
The trade at the ports in the Bristol Channel is stated to | 
be about one-fifth of the total shipping trade of England | 
and Wales; and the quantity sent per rail between those 
ports and the Midland district is considerable. It there- | 
fore appears very important, in the interests of Birming.- | 
ham and the South Staffordshire district and the Channel | 
ports, that the water communication between them should | 
be as efficient as possible, so as to compete effectually | 











have absorbed less than £13,000, a remarkably small 
amount from the point of view either of the benefits con. 
ferred upon commerce or the difficulties which have been 
overcome. 

To describe the nature of the engineering work so 
successfully executed, it will be convenient to regard the 
Severn in its four distinct sections. There is first the 
uncanalised river from its source in the Welsh mountains 
to Stourport, a considerable portion of which, from the 
Shropshire coalfields downwards, is navigable in times of 
freshet, and this it is ultimately proposed to canalise, 
and so to be made available for traffic at all seasons. Next 
comes the canalised section of forty-two miles from 
Stourport, through Worcester to Gloucester ; and then the 
tidal estuary from Gloucester to Sharpness, an exceedingly 
tortuous channel so obstructed with shifting sands that 
all attempts to use it as a navigation were abandoned 
nearly a century ago, when the Gloucester and Berkeley 
Ship Canal was constructed. Finally there is the reach 
of the river from Sharpness to the Bristol Channel, 
which is practically an arm of the sea. It is with the 
improvements made in the second section that we are 
now concerned. The ramified canal system of the Black 
Country, with its connections to Birmingham and the 
further north, locks down into the Severn, at Stourport 
by the Staffordshire and Worcestershire Canal, and at 
Worcester by the Worcester and Birmingham Canal, as 
before explained. The traflic up to now has been con- 
ducted along these waterways by the ordinary canal boat 
of 7ft. beam, from which it is transhipped at Stourport 
or Worcester into ‘ trows ” drawing from 5}ft. to 6ft., and 
having a carrying capacity of from 80 to 100 tons. 


Goods shipped to or from Gloucester are varried in the 
canal boats; the trows are used for journeys to 
Bristol, Cardiff, and the Channel ports, and are 
hauled thence in long flotillas by steam tugs, as many 
as twenty-seven trows sometimes forming the fleet or 
train. Between Stourport and Worcester there are three 
locks which will not 


it vessels larger than the trows ; 
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and raising it. They are exceedingly useful machines | with the railways. ... If coasters of 150 to 200 tons, 
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for working in docks or confined spaces, and for harbour 
and river work where the material is soft. The cost is 
small, it requires only a small staff to work them, and 
they occupy avery small space. The size of the machine 
varies from one capable of lifting from 100 tons to 800 
tons a day of soft mud, or 500 tons of more compact 
material. The price of the smaller machines is about 
£325, including the engines and boiler, but not the barge, 
and the largest machines £875. The cost of lifting soft 
material to a height of 20ft. with these machines is about 
1d. per ton. The smaller machines require a barge 
about 30ft. long with 12ft. beam, and the largest 60ft. by 
22ft. The grab known as the Cockburn dredger is designed 
with the object of supplying a machine that will excavate 
material too hard to be operated on by the ordinary form 
of grab. The scoop is attached to the end of a pole or 
tube, through which the chains for opening and closing 
the scoop work. By this means there is no tendency 
for the jaws to slip up as the scoop is raised. The pole 
is attached to a movable jib pivotted to the frame of 
the crane. A depth of 35ft. below water level can be 
reached with this form of grab. 


(To be continued.) 








RIVER SEVERN IMPROVEMENTS. 





Ow May Ist, if not before, an important problem in 
inland navigation will have been solved by the opening 
of a direct waterway for vessels of 400 tons burthen 
between Bristol Channel ports and Worcester, where a 
dock is in course of construction for the transhipment of 
goods to boats on the canal system of the Black Country 
and the Birmingham district. For many years the 
subject has engaged the attention of engineers and the 
mercantile communities interested. It was discussed 
before Mr. Salt’s Committee of the House of Commons 
in 1888, and in local engineering societies, and by 
Chambers of Commerce oftentimes since. It was 
pointed out over and over again that a waterway 
already existed which only needed improvement to 
adapt it to the increasing needs of commerce. By 
the Gloucester and Berkeley Ship Canal vessels 
of 200 tons could pass freely from the estuary to the river 
at Gloucester, and thence to Worcester, a distance of 
30 miles. From that point onwards to Birmingham it 
would then have been necessary to widen and deepen the 
Worcester and Birmingham Canal, to construct hydraulic 
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and lighters of 250 tons, could navigate the Worcester and 
Birmingham Canal instead of the present 35-ton boats, the 
water route would be in a better position than at present 
to compete with the railways, in carrying coal from 
South Staffordshire to Worcester, Gloucester, &c.; but the 
improved facilities in the water communication are 
chiefly required for the economical transport of grain, 
timber, and general goods imported or exported at the 
Bristol Channel ports and Sharpness.” 

But the amount of capital required for the neces- 
sary extension of the Worcester and Birmingham Canal 
proved, and still proves, an obstacle in the way of the 
proposal to make a port of the hardware capital. So 
far as Birmingham itself was concerned, the town was 
confronted by rival schemes, one to connect its canals 
with the Humber system, and another to unite it by the 
Shropshire waterways with the Manchester Ship Canal. 
The improvement of the Birmingham Canal remains still 
a project in the air, and it was left to the enterprise of 
the traders of Cardiff and Worcester, with the cordial 
co-operation of the Severn Navigation Commissioners, to 
take the first practical steps to develope, and, in fact, to 
revolutionise the water communication between the 
Midlands and the sea. The Municipal Councils of these 
and other boroughs guaranteed generous contributions 
towards a Severn Improvement fund ; the merchants and 
shippers of the Bristol Channel ports subscribed the rest, 
and with the necessary capital in sight the Severn Commis- 
sioners went to Parliament in 1890, and obtained powers 
to improve the navigation of the river between Stourport 
and Worcester; to construct a transhipping basin at 
Diglis; to dredge the river between Worcester and 
Gloucester to a depth of 10ft. for a minimum bottom 
width of 40ft., and further to deepen from 7ft. 8in. to 
9ft. 6in. the lock at Gloucester leading from the Severn 
to the ship canal. Work was commenced in July, 1891, 
and was pressed forward with unremitting vigour. Three- 
fourths of the Stourport-Worcester section are com- 
pleted; the dock at Diglis will be finished in July; the 
Gloucester lock is deepened ; and the dredging is so far 
advanced that the engineer has been able to assure Mr. 
Robert Johnston, an influential Cardiff merchant, and 
one of the most energetic promoters of the scheme, that 
—saving always the unforeseen—the work, as we have 
already said, will be an accomplished fact in three 
months’ time. The total sum to be spent upon the 
improvements was £30,000, and of this the ta which 
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but between Worcester and Gloucester there are only two 
locks, and they are of sufficient size to pass craft 135ft. 
in length, 21ft. in beam, and with a draught of 8ft. 6in. 
Vessels of these dimensions, if built for deep-sea traflic, 
would have a capacity of 220 tons. The special carrying 
barges which it is proposed to use for commerce between 
Worcester and the Bristol Channel ports will hold 400 
tons, and, other things being equal, would pass the locks 
with ease. 

Until now, however, other things have not been equal. 
There was water enough in the Severn between Worcester 
and Gloucester; but the navigation was impeded by two 
hard rock barriers in the bed of the river, over which no 
vessel could float of more than 5ft. 6in. draught and a 
capacity of more than 100 tons. The position of these 
shoals, together with the extent of the work accomplished, 
is shown on the accompanying section, which has been 
drawn for us by Mr. E. D. Martin, who succeeded his 
lamented father as engineer of the undertaking. The 
chief difficulties, it will be seen, were found at the points 
marked respectively as Bunn’s Hill Shoal and Wainlode 
Ford. At both places there was half a mile of rock, with 
a depth of 6ft. of water over it at the utmost, and an average 
depth of 8ft. and 4ft. only. To remove these obstacles, or 
cut a channel through them, was the first part of the 
problem to be solved. Blasting, it was soon seen, would be 
a tedious and costly process, and it was resolved to 
excavate the bed by means of strong steel claws attached 
to the bucket chain of the dredger. It was in a similar 
manner that some of the most awkward operations were 
conducted in the Manchester Ship Canal, and the method 
has for many years been successfully adopted on the Tyne. 
The claws have been likened in form to elephants’ tusks, 
and they certainly did elephants’ work. They most 
effectively ploughed into the rock, and broke it into frag- 
ments, which could be scooped up by the dredger buckets. 
In this way a channel was carved out with a minimum 
depth of 10ft., and a minimum bottom width of 40ft., at a 
cost of less than 2s. per cubic yard of rock removed and 
disposed of. The dredging already completed is indicated 
on the section by a dark scoring, and a reference to the 
plan will show how little remains to be done before a vessel 
drawing 8ft. 6in. will be able to swim up to Worcester 
There are to-day only three or four miles remaining with 
a less depth than 9ft., and as the bed of the river for that 
distance is composed for the most part of gravel or sand 
little difficulty is anticipated in providing a minimum depth 
of 9ft. for the whole distance between Worcester and 
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Gloucester by the 1st of May. This in any case would 
give a good swimming depth for a vessel drawing 8ft. 6in.; 
but over a reach of twenty-four miles the depth exceeds 
Oft. already, and this minimum, it should be stated, will 
only be reached for a few weeks in the year. The Severn 
Commissioners, however, propose to continue dredging 
until there is a depth of 10ft. throughout the channel up 
to Worcester, with a bottom width of at least 40ft., in 
order to secure that there shall never be less than 
1ft. 6in. of water underneath a vessel in all seasons of 
the year and all states of the river. There are confident 
expectations that the further work will be finished, and a 
10ft. navigation opened up from the Bristol Channel to 
Worcester Dock, before the close of the present year. 
There is still some controversy, as to what shall 
be done with Gloucester Bridge. A small body of 
the Cardiff promoters, since the Act was passed, have 
propounded a scheme whereby over-sea steamers 
would be employed in the navigation up to Wor- 
cester. These vessels, according to the drawing sub- 
mitted to the Commissioners, stand much higher out 
of water than those for which the works were originally 
designed. If such craft are to be brought into use, the 
Westgate Bridge will have to be raised or converted into 
a swing bridge with, of course, a large addition to the cost. 
The bridge is an awkward stone arched structure, having 
a headway of only 18ft. at low summer level. In its 
present form, undoubtedly, it would bar the passage of 
the proposed over-sea steamers for something like 
forty-five days per annum. If Parliament is asked to 
sanction an alteration in this respect, of course the 
change could be made, but it is certain that the measure 
would be stoutly opposed by the Gloucester people. A 
conference has tee held in Cardiff, and by the vote of 
the representatives of £17,000 against £7000 of the 
capital subscribed, it was resolved that the Westgate 
Bridge should be converted into a swing bridge, and 
there remains only the opposition of the port of Glouces.- 
ter to be encountered in the new appeal to Parliament. 
The improvements were designed by the late Mr. 
Henry J. Martin, M. Inst. C.E., the engineer to the 
Severn Commissioners, who personally superintended 
operations until his death in November last. From that 
date the works have been under the care of his son and 
partner, Mr. E. D. Martin, the present engineer to the 
Commissioners. With the exception of the transhipping 
dock at Worcester, which is inthe hands of Mr. T. A. 
Matthews, the whole of the work has been executed by the 
Severn Commissioners with their own staff and plant. 





THE SHORTLANDS AND NUNHEAD RAILWAY.* 
By Mr. A. G. Drury. 


Description of works.—This railway originated in the efforts of 
several landowners to obtain a suburban residential line in order 
to develope their estates. These gentlemen were subsequently 
joined by the London, Chatham, and Dover Railway Company, 
who assisted in promoting a Bill for the construction of the line, 
and in 1889 an Act was obtained. The work commenced in July, 
1890, was carried on uninterruptedly, and is now completed, the 
line having been opened for traffic on July Ist of this year. The 
railway, which is for a double line, commences by a junction with 
the Chatham Company’s main line immediately north of Short- 
lands station, and — through open country, crosses over the 
South-Eastern Railway Mid-Kent branch at Catford, passes through 
Catford, then skirts through the suburb of Brockley, crosses the 
London, Brighton, and South Coast Railway's main line, and ter- 
minates by a junction with the Chatham Company's Greenwich 
branch at Nunhead, a distance of about five miles in all, the 
general direction of the line being north and south. Taking into 
consideration the fact that at Catford and Brockley it runs through 
land partly built over, the amount of house property actually taken 
is very small. Although the primary object of the line is to 
develope the building property chee its route, another useful pur- 
pose served by it, and that which induced the London, Chatham, 
and Dover Railway Company to take it up is the one of providing 
that company with an alternative route to the metropolis, an 
doing away with the necessity of widening that portion of 
their line through the Penge Tunnel, a work which would 
probably be attended with some difficulty and great cost, 
so far as the tunnel is concerned. Still another advan- 

btai in passing through a new district is, that 
the additional local traffic along the route will go towards paying 
for the maintenance of the line—a result which would not be 
brought about by a widening pure and simple. The line having 
been laid out to suit the owners of the estates passed through, has 
not, as one may well imagine, been laid out in the best possible 
way from an engineering point of view; and although its general 
direction may be said to be fairly straight, its course consists of a 
series of minor curves, and the pence ot he are somewhat steep. 
The latter have necessarily been governed by the positions of the 
public roads and railways to be crossed, as well as projected roads 
to be provided for. Another consequence of the line being laid 
out through property to be developed for building purposes is that 
the accommodation bridges, instead of being of the ordinary 
dimensions for connecting portions of land which have been 
severed, are of a span or width suitable for roads which will here- 
after be for public use. Thus in the case of bridges for new roads 
which will cross over the line, the widths between parapets vary 
from 45ft. to 50ft., while those for roads which will pass under the 
railway also vary in span from 40ft. to 50ft. The London County 
Council and Local Boards now insist on bridges at frequent 
intervals, at least three per mile, but the number on the line 
which is about to be described averages four per mile. The 
elevations, too, of these structures were required to be of a more 
or less ornamental character, all of which requirements added con- 
siderably to the cost of the work. 

Earthworks. —As will be seen from—Fig. 2—the section, the line 
from Shortlands falls with varying gradients for about two 
miles, and then rises gradually again till it reaches the junction at 
Nunhead, the ruling gradient being 1 in 100, although there are 
short lengths of 1 in 78 and 1 in 91. The bulk of the cutting isat 
the two ends, the centre portion being com mainly of bank. 
The strata cut through in the case of the Shortlands cutting are 
known as the Oldhaven and the Woolwich and Reading s, 
which are here at the surface, and consist of loamy sand, clay, and 
pebble beds; the latter portion is through the London clay, which 
overlies the former beds. The Shortlands cutting is through 
sidelong ground, and although it was first proposed to trim 
the slopes to a batter of 2 to 1 on both sides, it was soon found that 
they would not stand at this on the west or high side of the 
cutting, and the slope was flattened to 24 to 1; even at this angle, 
however, slips took place here and there where there was any 
water in the strata. e most serious of the slips occurred at the 
northern end of the cutting where the slope was at 2 tol, and 
although the height of the ground was inconsiderable, it at one 


* Read before the Society of Engineers, 5th December, 1892. 











time looked as if it would prove a source of great trouble, as the 
movementseemed likely to extend along way into theadjoining land. 
Fig. 3 shows a cross-section of the cutting where the slip occurred, 
and the method my orp by the contractors for the repair of it. The 
slip took place on a bed of stiff clay about 2ft. thick, which at this 
TY dipped down towards the cutting at about an inclination of 

in 6 ; this also being the inclination of the surface of the ground. 
In the centre of this seam of clay there existed a plane of cleavage 
with a smooth glassy surface, which virtually made an inclined 
plane for the material above to slide upon. The slip occurred after 
a great deal of rain, which, beside saturating the morass material 
overlying the clay, apparently destroyed the cohesion between the 
particles, and the mass broke away and slid forward on the lower 
portion of the impervious bed already mentioned. To cure it a 
grip was cut round the back of the slip at A. Pipes with open 
joints were then laid in the grip and covered with brushwood, 
the whole being then filled in. This intercepted the water travel- 
ling along the top of the clay, and led it away round the slip to 
the sides. A dwarf retaining wall of concrete, with counterforts, 








and gave no trouble. This bed of gravel lies at the bottom of the 
valley, and a great deal of water finds its way into the cutting. 
To keep the formation well drained an open-jointed 18in. pipe has 
been laid in the 6ft. way for about half a mile, after which the 
water is taken by a deep side ditch until it is turned away into the 
river at the end of the cutting. There is no real necessity for so 
large a pipe for draining the line, but it has been made to serve 
another purpose, viz., to drain some low-lying land adjoining the 
railway. The other chief cutting, which is at Brockley, is princi- 
pally through the London clay formation, at the commencement the 
strata consisting of loamy sand. The clay is very stiff, and is of a 
yellow colour, and the London blue clay was touched in places at 
formation level, and when sinking for the foundations of the 
bridges. The slopes have been trimmed to a batter of 2 to 1, and, 
so far, have shown no signs of slipping, though in the Brighton 
Railway cutting close at hand, which is through exactly the same 
material, great trouble was at one time, and still is, experienced 
through the slipping of the sides. The clay found in this cutting 
burnt well, and a large quantity was burned for use on the works. 
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was then built in a trench halfway up the slope in the position 
shown on the section, the footings being carried down into a bed 
of firm gravel which exists under the clay bed. This was done 
with the object of forming a toe, and preventing the ground from 
coming any further. After the retaining wall was built, a portion 
of the slipped material in front was cast back, and the surface 
trimmed, soiled over, and sown. Since the work was completed 
no further movement has taken place. Other small slips occurred 
on the same side of the cutting wherever there were any springs, 
and were due to the saturated state of the strata not allowing it to 
stand at the slope. These were cured by cutting trenches at right 
angles to the railway, 3ft. to 4ft. wide, into the stuff of the full 
depth of the slip, and filling the same with rubble, with Py ay at 
the bottom, thus forming counterforts which drained and at the 
same time cut up the slip into short lengths. The strata where 
these slips occurred, though saturated with water, and. turned 
almost into a slurry in places, would not drain at all readily, but 
held the water like a sponge, rendering useless comparatively 
shallow grips cut into the surface of the slope, which were first 
tri 


ried. 
The next cutting at Southend, a shallow one, is through gravel, 





AND DOVER RAILWAY—SHORTLANDS AND NUNHEAD LINE 


With regard to the embankments, the slopes of these, as a rule, 
have been tipped at 2 to 1, though when they are shallow they are 
steeper, and in one place under the Catford Station platform, 
where the greatest depth of bank, viz., 22ft., occurs, it was found 
that on one side it would not stand at less than 8 to 1. 
Structures.—In the construction of all the bridge abutments, 
_ walls, &c., stock brickwork and concrete have been generall 
used. In some cases the abutments have been built solid, with 
counterforts at the back; but in most cases the abutments have 
been built with pockets formed in the centre of their thickness 
which have been filled with concrete. The mortar used has been 
made with blue lias lime, except when used in damp situations, 
when the work has been put together in cement. All arching, too, 
has been built with cement. The proportions adopted for lime 
mortar were two of lime, one of well-burnt clay or furnace ash, 
and three of sand. When cement was used, it took the place of 
the lime, the proportions of the sand and burnt clay remaining 
the same. The number of bridges in the length is twenty-five, in 
addition to two short viaducts. Six of these bridges are for public 
roads, two for streams, and two across existing railways, the 
remaining fifteen being all accommodation bridges, ' 
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The road bridges over the railway are chiefly of two types, one 
consists of a floor composed of plate girders and jack arches. The 
number built of this type is seven, and they are all situated on the | 
first two miles; they differ only in the widths between parapets 
and in the shape of the wing walls, which are designed to suit the 
particular circumstances of each case. The other type consists of 
built-up troughs, the span of the troughs being shortened by 
columns placed in the six-foot way. 

In the case of type No. 1 the construction of the floor takes 
up 2ft. 2in. of the height, this being the depth of the girders, 
and the depth of the road metalling over the girders is lft. 
The girders are spaced from 6ft. to 7ft. apart, and the jack 
arches, which are two rings of brickwork, spring from 
their bottom flanges. On the arching is placed cement con- 
crete, the top of which is level with the top of 
the girders, and upon this again is spread two 
layers of asphalte. The outside girders carry 
the brick parapets; under the pathway at the 
sides of the road a plate, stiffened by T irons, 
has been introduced in lieu of a jack arch, or 
elsewhere, to allow of gas and water pipes 
being carried over the bridge below the surface 
of the road. This type of construction was 
adopted on account of the insufficiency of head- 
way to allow of an arch being turned, it being 
absolutely necessary, to keep the bridges as low 
as possible in order te give easy gradients to the 
read approaches. The girder and jack arch 
iloor, though expensive in first cost, makes a 
comparatively easy bridge to maintain, as very 
little of the ironwork is exposed to the 
weather, also, on the other hand, a low bridge, 
in this case, has a set-off in the decreased earthwork required for | 
the approaches. The spans of these bridges vary from 2dft. to 
25ft. 10hin. In the case of type No. 2, adopted for three bridges 
at Brockley, when the headway was very restricted, the floor | 
consists of built sheet troughs, continuous in two spans. The ends 
of the troughs rest on the brick abutments, and the centres on a 
girder parallel with the rails, supported on columns placed | 
between the lines of way, which are here spread for the | 
purpose. In the case of two of these bridges the span of 
the troughs is 15ft. and 16ft. 6in. respectively, and the total 
depth 10fin. In the third case, where the span is 20ft., 
the depth of the troughs is 12#in. The thickness of the metalling 
placed on the bridges is about 10in., so that it will be seen that 
the height taken up by the construction is very small. The 
columns in the six-foot way are built of steel, of a box form, channel 
iron and plates being used; the parapets are of brick, and are 
carried by the outside trough, which is filled with concrete to form 
a good base for the brickwork. The pitch of the troughs is 
2ft. 8in., they are built with plates and angle irons, the top and 
bottom plates being gin. thick, the vertical or web plates jin. in 





thickness, and the angle irons 3in, by 3in. by gin., with rivets jin. 


diameter and 4in. pitch. A section of this troughing, which has 
been largely used on the work, is given in Fig. 6. The floors of 
the railway bridges also have, in all cases except one, been formed 
with them. Another over-bridge of a somewhat different character | 
to those already mentioned occurs close to Nunhead Junction, and 
crosses both the Crystal Palace line as well as the Shortlands line, 
which here run side by side. A three-arched bridge, 35ft. wide 
between parapets, already existed at this point, but the company | 
were under agreement to widen the bridge to 40ft. whilst | 
lengthening it over the new line. This practically involved an 
entirely new bridge, and as reconstructed it crosses the Crystal 
Palace line by means of girders and jack arches, and the new | 


| line by an elliptical arch, the side spans over the slopes being also 


on arches but of smaller span. 
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the ends of the trough plates are also connected by means of light 
angle irons to the webs. Holes are provided in the centre of each 
trough for drainage into a gutter, which runs along underneath 
and leads the water to the stack pipes in the abutments. Fine 


| concrete is placed in each trough in order to provide a fall towards 


holes, and then the whole floor is asphalted over and made water- 
tight. The transverse sleepers of the permanent way are laid in 
troughs on ballast, and the rails run over them, there being a span 
of at least 2}in. between trough plates and rails. The depth from 


| rail level to underside of gutter or girder flanges is 1ft. 10in. 


The centre girders in the six-foot way have, wherever the span 
would allow of its being done, been kept at platform level, to 
avoid spreading the lines of way. In some cases, where roads are 


| crossed, columns have been introduced to shorten the span of the 
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BRIDGE OVER THE SOUTH-EASTERN RAILWAY 


Of the bridges under the railway, two are of 113ft. 6in. and 110ft. 
spans respectively. These are over the two existing railways, 
which are crossed by the Shortlands line, and consist of N truss 
girders. The remainder, to the number of nine, are of plate | 
girders, varying in clear span from 35ft. to 75ft. These are all 
situated on the northern half of the line. With the exception of 
the bridge over the South-Eastern Railway, where cross girders | 
have been used, the bridge floors are all of the same type, and 
consist of built-up troughs, resting on the bottom flanges of the | 
girders. Primarily this type of floor was adopted on account of 
the desirability of keeping the level of the embankments as low 
as possible; but as it would have been necessary in any case to have 
a plate floor to all-bridges to insure their being water-tight, it was 
thought advisable to adopt the one type throughout, even when it 
was not rendered necessary on account of the headway. The troughs 
—Figs. 15, 16, and 17—are built up with plate and angle irons, 
as has already been described in the case of road bridges, and rest 
on the bottom flange of the main girders, of which there are three | 
on each bridge. In general, the span of the troughs is 13ft. 3in., | 
the depth over plates being in all cases 10in., and the pitch | 
2ft. Sin. Besides being rivetted to the flanges of the main girders, | 


girders, for the reason just stated. The columns also have tended 
to improve the appearance of the bridges by enabling a less heavy 
girder to be used. Of these bridges there are two, one occurring 
in the Catford Viaduct, the other in an accommodation bridge 
more to the south; the columns in each of these cases stand on 
the curbs to the footways. 

Another example of columns being introduced is in the case of 
an ornamental bridge which has been built over a narrow neck of 
a recreation ground and the river Ravensbourne. The total span 
of this bridge is 90ft. between abutments, but this is divided into 


| three nearly equal spans by inserting columns. At the tops of 


the columns and at the abutments brackets have been piaced, but 
they are merely ornamental, and carry no weight. The girders, 
which are not continuous, support a trough floor similar to that 
already described. 

All the road bridges under the railway are more or less orna- 
mental in elevation, the iron screens or parapets on the‘girders, 
as well as the girders themselves, having been relieved with cast 
iron mouldings and panels, The height of the screens in all cases 
is 6ft. above rails, and they are of the same design, except in the 
case of the accommodation bridge mentioned before, where columns 
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have been used, and a more elaborate elevation was required. ‘The 
screen in this case is entirely of cast iron, and altogether hides 
the outside girder from view. . : : 

The bridge over the South-Eastern Railway at Catford consists 
of two main girders of the N type, with rivetted connections, 
resting on brick abutments placed very much on the skew. The 
aquare space between the abutments is 47ft. 6in., allowing for two 
additional lines of way being added to the South-Eastern Railway. 
The effective span of the girders on the skew is 118ft. 6in.; their 
height, 11ft.; and the distance between them in the clear, 25ft. 
The top boom is of the usual box section, the top plate a ered 
beyond the vertical side plates. The latter are stiffened along 
their bottom edges by angle irons and lattice bracing. The same 
section is continued down the raking end posts. The bottom 
boom consists simply of vertical side plates, with angle irons along 
the edges on the outside. The increase in sectional area at the 
centre of both top and bottom booms is obtained by multiplying 
the side plates. i ‘ 

The diagonal members of the bracing or ties are generally com- 
josed of flat bars, which are rivetted to #in. gusset plates, which, 
in their turn, are rivetted to the inner surface of the side plates to 
each boom ; the verticals or struts are of an H section built up with 
angle-bars and plates, and fit in between the gusset plates before 
mentioned, being rivetted with them to the side plates of the 
hooms. In the centre panels, which are counterbraced, the 
diagonals are of the same section as the struts. The height of the 
cinders between the effective centres of the booms is 10ft., the 
horizontal lengths of the panels also being the same. The cross 
girders carrying the flour are fish-bellied, and are 2ft. 3in. deep at 
the centre. They are 10ft. apart, and are placed under each 
vertical member of the main girders to which they have been slung, 
the connection being made by continuing the four angle irons of 
the verticals down below the bottom boom, and rivetting them 
to the web plates of the cross girders, Between the cross girders 

































the same as in the other case, and the girders are borne in the 
same way on rockers and rollers. The ends of the floor troughs 
rest on one flange of the angle bars, which connect the hori- 
zontal and vertical plates of the bottom boom, and are rivetted 
to them. The main girders are stiffened laterally by three sets of 
overhead bracing in the form of arched lattice ribs, which connect 
the top booms. At the centre of the middle girder is placed a 
strong vertical stiffener, which projects beyond the girder on one 
side and is rivetted at its base to the bridge floor. The rails being 
on a curve over the bridge, allows of this gusset or stiffener being 
placed on the concave side of the curve without extra width being 
required for it. 

he girders for this bridge were erected on the square and 
slewed into their places. Trestles were erected on each side of the 
Brighton Railway, reducing the span between supports to 48ft. On 
the trestles were erected timber trusses which supported a stage, 
upon which the girders were put together one by one and rivetted 
up, the stage only taking the weight of one ata time. When all 
the girders were rivetted up the stage and trusses were removed, 
and the girders slewed into their final position. ‘The flooring was 
then placed between them and rivetted up, and after which the 
whole bridge was lowered into its bearings. The camber given to 
the girders was l}in., and the deflection recorded under the test 
load of four 80-ton locomotives was in the case of the middle 
girder fin., and of the outside Jin. 

The heaviest portion of the brickwork occurs at Catford, where 
there are two short viaducts, and a retaining wall following close 
upon each other. The Catford viaduct is through building property|; 
the length of it is 620ft., and it includes two skew spans with 
girders over the roads crossed, the remainder being on brick 
arches. Three arches at the south end of the viaduct, which are 
over an old mill stream and bye-wash, have been built on a con- 
siderable skew, the angle being 45 deg. The square span of these 
arches is 32ft. 6in., with a rise of 10ft. 10in., the naaner of rings 
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BRIDGES ON THE SHORTLANDS AND NUNHEAD RAILWAY 


are placed rail bearers, one under each rail, the top edges being 
flush with the top of cross girders, and over the whole is placed a jin. 
plate floor, stiffened intermediately with T-irons. The permanent 
way over this bfidge, consisting of rails on longitudinal sleepers, 
is laid on the plating, which had been previously coated with a 
mixture of pitch and tar. The ends of the main girders are 
supported on rocker and roller bearings, to provide for expansion 
and contraction, the fixed end consisting of a rocker only, and the 
free end of a combined rocker and roller. Each girder is braced 
laterally by three raking struts. These rakers spring from the 
ends of cross girders, three of which on each side are run on and 
made to project beyond the main girders for the purpose. The 
tops of the raking struts are rivetted to the outside of the top 
boom. The girders were erected in their final position, but were 
packed up sufficiently to allow of the cross girders being fixed 
without interfering with the traffic below. A temporary bridge 
had already been erected over the two lines of way, which are all 
that at present exist between the abutments of the new bridge, 
and the trestles supporting this bridge were utilised for the erection 
of the two main girders, 1Sin. timber baulks being laid over the 
trestles to carry the pieces while being bolted and rivetted 
together. The girders were built to a camber of 1}in., and the 
deflection recorded when the bridge was fully loaded with four 
80-ton locomotives was jin. 

The bridge over the Brighton Railway at Brockley spans the 
said railway where it is in cutting, the new line also being in 
cutting, but of a less depth. The girders forming this bridge are 
of the same type as those over the South-Eastern Railway just 
described, but there are three of them, instead of two, this 
number being necessitated by the floor, which consists of built-up 
troughs of the same dimensions as those already described for 
plate girder bridges. This type of floor was adopted here as it 
was very desirable to keep the rails as low as possible, in order not 
to steepen the gradient on approaching the bridge from the south, 
which is 1 in 78 at the best, the height taken up by the construc- 
tion from rails to underside of bridge being reduced by this means 
to lft. 8in., as against 3ft. 6in. in the case of the bridge over the 
South-Eastern Railway, which has cross girders. The clear span 
between the abutments is 70ft. on the square, which allows for 
two more lines of way being laid between them, the present 
number of lines being four. The effective span of the girders 
from centre to centre of bearings is 110ft. on the skew, the over-all 
height 11ft. 8in., and they are placed 15ft. apart in the clear; the 
width of the booms is 2ft. on centre, and lft. 6in. on outside 
girders, 

The construction of the girders is similar to that of those over 
the South-Eastern Railway, except that both top and bottom 
booms are of the same form, a horizontal plate having been placed 
below the side plates of the bottom one, this being rendered neces- 
sary to take the weight of the flooring, which is supported con- 
tinuously along itslength. The bracing and connections are exactly 








being six. All but the soffit ring, and the faces of each arch, are 
of stocks, the rest being of Staffordshire blue bricks ; the bricks 
composing the faces have not been cut, but are left with dog- 
tooth projections, This has also been done wherever skew arches 
occur elsewhere on the works. Hoop iron has been used to 
strengthen the bow at the haunches of the arch, and a good key 
inserted between the arch rings and spandril walls to prevent the 
latter sliding off. The springing course is of brick, but at the 
quoins stone imposts have been inserted, and the acute angle 
quoins of the piers and abutments have been built in stone. The 
remaining arches of the viaduct are on the square, the change 
from the skew openings to the square being brought about by 
making the piers of a triangular form or by blind arches. The 
spandril walls are of brick, as also the backing of the arch fora 
certain height above springing, the remainder of the backing being 
of concrete. The whole of the surface between the spandrils up to 
within 6in. of rail level is covered with asphalte in two coats. the 
parapets are 18in. thick, and coped with Staffordshire blue brick 
coping, and at intervals of from 50ft. to 60ft. refuges for plate- 
layers have been formed by corbelling out in the usual way. In 
view of the square arches being let, openings have been left in the 
piers between them ; the drainage of the top has been led away to the 
sides and brought down to the ground by stack-pipes between each 
arch. With the exception of the blue bricks used for the skew spans, 
the whole of the brickwork is of stocks, the arches being turned 
in cement, and the remainder of the work laid in blue lias lime 
mortar. The footings are on cement concrete, in proportion of 
9 to 1, and the foundation consists of stiff yellow clay. 

Within about 450ft. of the Catford Viaduct is situated the other 
short one, the Westdown-road Viaduct. Its length is 200ft., and 
consists of one 40ft. span slightly skew, with girders and trough floor- 
ing over the road, and four square spans on arches with 30ft. open- 
ings, the river Ravensbourne, which is again crossed, being slightly 
diverted and made to pass through one of them. The construction 
is similar to that already described in the case of the Catford 
Viaduct. 

Along the east side of the line, and running northwards from 
the Westdown-road Viaduct, there is a road, and in order to preserve 
this at its full width, a wall 500ft. long has been built to retain the 
bank, which is at this point 20ft. high. The wall is constructed 
of concrete with counterforts at the back, but the face is of brick 
Yin. thick, dovetailed to the concrete by vertical dovetails placed 6ft. 
apart ; the height varies from 17ft. to 5ft. above ground level, and 
the wall is built with a batter of 1 in6 on the face. The dimensions 
at the highest partare—thickness at topof brick footings, 6ft. 6in. ; at 
top of wall, 2ft. 8in., the back being stepped ; the counterforts are 
12ft. apart, 3ft. 9in. wide, and project 3ft. The bank retained is 
mainly of clay, though the immediate backing to the wall consists 
of ashes well rammed with rubble drains at the back, and pipes 
through the wall at short intervals. In addition to the bridges 
above described there are three arched bridges ; two of these are 








17ft. 6in. span over the river Ravensbourne, and one 20ft. span, an 
accommodation bridge, with an ornamental elliptical arch. 
Amongst other works of a minor description are to be included 
some sewer works as well as the construction of new roads. 

The permanent way is similar to the latest pattern in use on the 
London, Chatham, and Dover Railway. The rails weigh 83 1b. per 
yard, the cast iron chairs, 45lb. each, are secured to the cross 
sleepers by three hollow oak treenails, with a gin. diameter spike 
driven into each. The fish-plates are 17in. long, with four bolts, 
and lap under the rail. The sleepers are sawn out of baulks 10in. 
square, and then creosoted, the holes for the treenails being drilled 
to gauge before they are delivered on ground. The permanent 
way ballast consists generally of gravel, burnt clay having been 
used for bottom ballast in places. 

Stations.—The stations are five in number, not including those at 
each junction, and average about three-quarters of a mile apart: 
They are all of a good type, the buildings being of an ornamental 
character, and built of red brick with tiled roof, and in one case 
accommodation has been provided for a station-master to live on 
the premises. The booking-offices, &c., are all on the up side, and 
in three cases, viz., at Ravensbourne, Beckenham Hill, and Crofton 
Park, are upstairs, being on a level with the roadway which crosses 
over the line; in one case they are on platform level, and at 
Catford, the chief station, which is on bank, the buildings are on 
a level with the roadway below. 

Stairs and galleries leading to the platforms are placed outside the 
buildings, and are mainly of timber. The gallery or over-bridge 
is carried over the line by light plate girders resting on brick 
abutments, which also support a portion of the stairs, the spaces 
inside the abutment ‘lle tained utilised for stores, coals, &c.; 
otherwise the stairs and landings are of timber supported on 
trestles. They are all covered in, the sides being framed and 
match-boarded with a roof of corrugated iron, segmental in form. 
The width of galleries and stairs is 8ft., and the treads of the 
latter are 12in., with a rise of 6in. 

The platforms are 450ft. long and 15ft. wide; 125ft. of the 
length on each side is covered with an umbrella roof, which is 
supported in the centre of the width by four columns placed 40ft. 
apart, and at the back by a brick screen wall. Between the 
columns run light lattice-work girders 40ft. span, which, in con- 
junction with the screen wall at the back, carry the roof timbers. 
On the up side the waiting-rooms and conveniences are in the main 
building, and on the down side waiting rooms are provided at 
platform level, constructed of brick with zinc roofs, built out from 
the back of the screen walls. At Catford, where the platform is 
of timber, the screen at the back of the roofing is also of timber, 
the roof being the same as at the other stations. The platform 
walls are of concrete, coped with blue chequered bricks 18in. wide, 
with an overhang of 10in., the concrete wall being corbelled out at 
the top to the extent of 6in. The surfaces of the platforms are 
paved partly with asphalte, and they are partly gravelled. Pro- 
vision for luggage lifts has been made at the stations should they 
become necessary. Cross-over roads have been laid connecting the 
two lines of way at each station, as is usual. 

In order to prevent the risk of collision from a portion of a train 
breaking away and running backwards, the Board of Trade have 
caused runaway points to be put in in three places where stations 
are approached on an incline, the position of the points being 
about yards from the stopping signal. The points are weighted 
so as to be open ready to receive a runaway in the wrong direction. 
They are not controlled by the signalmen. 

The works have been carried out under the direction of Mr. 
John Wolfe Barry, M. Inst. C.E., the author acting as resident 
engineer-in-charge. The contractors were Messrs. Lucas and Aird, 
who were represented on the ground by Mr. John Blue, and 
latterly by Mr. Charles F. Day. 








THE AMERICAN SOCIETY OF NAVAL 


ARCHITECTS. 


AN important meeting was held on the 31st ultimo at the rooms 
of the Society of Mechanical Engineers, New York City, of the 
members of the preliminary council for the establishment in the 
United States of a society of naval architects and marine engineers. 
A permanent organisation was effected under very favourable 
auspices. Mr. Jaques moved ‘‘ The Organisation and Incorporation 
of the American Society of Naval Architects and Marine Engi- 
neers.” His motion was seconded by Naval Constructor F. L. 
Fernald, director of naval construction at the New York Navy 
Yard. A constitution and bye-laws were adopted, and permanent 
officers were elected as follows :— 

President, Clement A. Griscom, of Philadelphia, president Inter- 
national Navigation Company ; first vice-president, Theodore D. 
Wilson, of Washington, D.C., chief constructor United States 
Navy ; vice-presidents, Charles H. Cramp, of Philadelphia, presi- 
dent Wm. Cramp and Sons’ Ship and Engine Building Company ; 
George W. Melville, of Washington, D.C., engineer-in-chief United 
States Navy; Geo. W. Quintard, of New York, president Quintard 
Ironworks ; Irving M. Scott, of San Francisco, vice-president and 
general manager Union Ironworks ; Francis A. Walker, of Boston, 

resident Massachusetts Institute of Technology; William H. 

Yebb, of New York, naval architect—retired—members of council, 
Francis T. Bowles, of Norfolk, Va., naval constructor United States 
Navy ; F. E. Chadwick—assoc.—of Washington, D.C., commander 
United States Navy; F. L. Fernald, of New York, naval con- 
tructor United States Navy ; H. T. Gane, of Wilmington, Del., 
vice-president Harlan and Hollingsworth Company ; N. G. Herres- 
hoff, of Bristol, R.I., vice-president and general manager Herres- 
hoff Manufacturing Company; Philip Hichborn, of Washington, 
D.C., naval constructor United States Navy; T. W. Hyde, of Bath, 
Me., president Bath Ironworks ; W. H. Jaques—assoc.—of South 
Bethlehem, Pa. , ordnance engineer of the Bethlehem Iron Company ; 
J.C. Kafer, of New York, superintendent Morgan Ironworks ; Frank 
King, of Sparrows Point, Md., superintendent marine department 
Maryland Steel Company ; F. E. Kirby, of Detroit, Mich., consulting 
and constructing engineer Detroit Dry Dock Company; Chas. H. 
Loring, of New York, ex-Engineer-in-Chief United States Navy; 
J. W. Miller (Assoc.), of New York, president Providence and 
Stonington Steamship Company; Lewis Nixon, of Philadelphia, 
Pa., general manager Wm. Cramp and Sons’ Ship and Engine 
Building Company; C. B. Orcutt, of New York, president New- 
port News Shipbuilding Company; J. F. Pankhurst, of Cleveland, 
O., vice-president and general manager Globe Ironworks; Harring- 
ton Putnam (Assoc.), of New York, counsellor-at-law; W. T. 
Sampson (Assoc.), of Washington, D.C., captain United States 
Navy; Horace See, of New York, consulting engineer and naval 
architect ; Colonel E. A. Stevens, of New York; G. E. Weed, of 
New York, president Morgan Ironworks ; F. W. Wheeler, of West 
Bay City, Mich., president F. W. Wheeler Shipyard and Dry Dock 
Company; secretary and treasurer, hehurmeg erm L. Capps, of 
Washington, D.C., assistant naval constructor United States Navy ; 
executive committee, Francis T. Bowles, naval constructor United 
States Navy; H. T. Ganse, of Wilmington, Del., vice-president 
Harlan and Hollingsworth Company ; Charles H. Loring, of 
New York, ex-engineer-in-chief United States Navy; Lewis 
Nixon, of Philadelphia, general manager William Cramp and Sons’ 
Ship and Engine Building Company; and Harrington Putnam, of 
New York, counsellor-at-law. 

The Society will be incorporated under the laws of the State of 
New York, and will correspond with the British Institution of 
Naval Architects, which is a technical society of the highest class. 
It is intended to embrace in its membership the prominent repre- 
sentatives of all classes of a ing interests in the United States, 
both naval and commercial. hers than 400 members have already 
been enrolled. It is expected that this number will soon be 
doubled, as the organisation has been effected on a solid financial 
samy good many having already taken life memberships.— Beth/¢- 
nem mes, 
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THE “9 DE JULIO.” 


Tuts vessel, which has been constructed by Sir W. G. 
Armstrong, Mitchell, and Co. for the Argentine Navy, 
has recently undergone her gun and steam trials with 
marked success, the latter trial having conclusively shown 
that she is the fastest cruiser afloat, and possesses a speed 
which under natural draught has only been equalled by the 
fastest of the Atlantic liners in the most favourable conditions 
of wind and sea. 

She is similar in type to, but larger, than the “25 de Mayo,” 
which was also constructed by Sir W. G. Armstrong, Mitchell, 
and Co., for the Argentine Navy. She is 350ft. long, 44ft. 
broad, and has a displacement of 3500 tons. 

The vessel is armed entirely with quick-firing guns of the 
latest and most approved pattern made by the Elswick firm. 
She carries four 6in. quick-firing guns, eight 4-7in. quick- 
firing guns, twelve 3-pr. quick-firing guns, and twelve 1-pr. 
quick-firing guns. She also carries five 18in. torpedo tubes. 
One of the 6in. guns is mounted in the middle line on the 
forecastle, and one in the middle line on the poop, each 
having a considerable arc of training around the bow and 
stern respectively. The other two 6in. guns are mounted in 
sponsons forward on the upper deck, so as to enable them to 
be fired from direct ahead to 50 deg. abaft the beam. The 
4-7in. gums are mounted also in sponsons at the sides of the 
upper deck; the aftermost pair of these can fire from direct 
astern to 50 deg. before the beam, whilst the others have arcs 
of training of 120 deg. on the broadside. 

A steel protective deck of the customary form with this type 
of vessel protects the vitals of the ship—the machinery, 
magazines, &c., from the effects of gun fire; and the pro- 
tection it affords is assisted by coal carried on this deck in 
bunkers at the side of the ship. This steel deck has a maxi- 
mum thickness of 4}in. on its sloping sides, and an uniform 
thickness of 1in. on all its horizontal portions. 

The propelling machinery, constructed by Messrs. 
Humphrys, Tennant and Co., London, consists of two sets of 
four-cylinder triple-expansion engines, the two low-pressure 
cylinders in each set having a diameter of 66in., the inter- 
mediate cylinder a diameter of 60in., and the high-pressure 
cylinder a diameter of 40in., the length of the stroke being 
30in. Steam is generated in eight single-ended return-tube 
boilers, situated in two separate water-tight compartments, 
each compartment containing four boilers. Each set of 
engines is also confined in a water-tight compartment. 

The bunkers of the vessel are capable of holding 770 tons of 
coal, which would enable her to steam a distance of about 
10,000 knots at her most economical speed. 

On the 25th ult. a series of progressive runs were made 
with the vessel on the Hartley measured mile, north of the 
mouth of the river Tyne. The speeds ranged from 113 knots 
up to 22-74 knots, the latter mean speed being obtained under 
forced draught with an air pressure of about 1,;in. of water. 

The forced draught runs took place at the end of the day 
when the light was failing, and the ship consequently had to 
be run nearer the land in order that the mile posts could be 
seen with certainty. The depth of water in which the ship 
was running during these forced draught runs was from 
ten to eleven fathoms, which was insufficient to allow of a 
proper and satisfactory performance at such a high speed. 
Had the ship been tried in a depth of water of eighteen to 
twenty fathoms, which can easily be done on this part of the 
coast on a clear day, there can be little doubt that she would 
have exceeded a speed of 23 knots, with the same expenditure 
of power as that realised during the trial, viz., 14,350 horses. 

The machinery worked smoothly and without any hitch 
during this trial, as well as in the succeeding trial of six hours’ 
duration on the 27th ult., and there was an almost entire 
absence of vibration of ship at all speeds. When the engines 
were making about 120 revolutions per minute a very slight 
vibration could be felt; but it was very slight, and disappeared 
altogether when the engines were working at revolutions 
below and above this speed. At the highest speed the ship 
was perfectly steady. 

The six hours’ run was made under natural draught, 
in accordance with the conditions laid down by the British 
Admiralty, with results that must be gratifying to the 
designer of the vessel, Mr. P. Watts, of the Elswick firm, 
and also to the Argentine Commission. During the six 
hours the average speed of the vessel was as high as 21-943 
knots, exceeding the speed of the “25 de Mayo” in a 
similar trial by nearly three-quarters of a knot. 

During the six hours’ steaming four runs were taken on 
the measured mile, and the speeds and revolutions were 
accurately taken by stop watches and the mechanical coun- 
ters in the engine-rooms ; the speeds and revolutions were also 
recorded by an electric apparatus in the charthouse of the 
ship, which noted on a travelling band of paper each 
revolution of each engine, each half second of time, and the 

inning and ending of each run for the mile. The mean 
speed of these four runs was 22-028 knots, corresponding to 
the mean revolutions of engines of 149-1 per minute. The 
average revolutions of the engines during the six hours’ run 
were 148°3 per minute. 

Gunnery trials were also made on the 25th ult., in order to 
test the working of the guns, and the strength of the 
structure of the ship. During these trials three rounds were 
fired from each gun, one round with extreme training forward 
and horizontal, one round on the beam with extreme depres- 
sion, and one round with extreme training aft and with extreme 
elevation. Broadsides were also fired from each side, and 
the 6in. guns mounted in the centre line on the forecastle 
and poop were fired horizontally in the line of the keel. 
Severe as this last trial was, no damage was done to the 
vessel. Guns and mountings worked perfectly, and not a 
single hitch occurred to mar the success of the trials. 

Our engraving on page 145 is copied from an instantaneous 
photograph taken while the ship was running at full speed. 
it shows very clearly the peculiar form of the great wave of 
displacement which always accompanies the progress of ships 
at exceptionally high speeds. We are indebted to the courtesy 
of Mr. Watts for the photograph. 








‘STARNES’ IMPROVED STUFFING-BOX. 


PackinG of nearly every conceivable description has been 
patented and introduced for the packing of stuffing-boxes of 
piston-rods, valve spindles, pump rods, &c., of steam engines, or 
such other machinery where packing is required, and especially 
as the working pressure of steam has advanced; but little or 
nothing has been done to improve the mode of packing, or to 
——— either in time or labour in the proper use of pack- 
ing. e accompanying engravings represent a new stuffing- 
box which Messrs. J. S. Starnes an Ae g of Broad-street, Rat- 





cliffe, are introducing under the title of the ‘ patent packing | 
sleeve,” and theysay they are prepared to prove that their system 
will meet every requirement. It is not intended to at all inter- 
fere with any kind of packing at present in use, but simply to 
reduce the size and expense of packing now used some 33 per 
cent. at least, and also to help the engineer generally in his 
work of packing stuffing-boxes. 

The sleeve is made in halves, cut in the direction of its 
length, and made exactly to fit the stuffing-box and to suit 
whatever packing may be prepared for rods, shafts, or 
hydraulic rams, &c., and the advantages claimed by Messrs. 
J. S. Starnes and Sons in the practical use of their patent 
sleeve are as follows:—The sleeve itself is light, yet strong, 
and is very simply applied, and when fully packed it can be 
very easily drawn to examine the packing or to repack; and it 
considerably reduces the cost both in valuable time and packing 
material, as will plainly be seen, and when in place it is steam- 
tight at both ends; and it is very trustworthy and compact 
in every way, and Messrs. Starnes also claim that if their 
patent sleeve were fitted to any propeller shaft stuffing-box 
at one end, and the bearing at the after end of stern tube 
for the other end of shaft, then there would be a far 
superior result produced to the present arrangement, 
especially in the wearing down of shafting, and when 
worn down the sleeve can easily be drawn and reversed, 
so as to support the shaft in its proper place. The 
weight and expense of packing is reduced from 33 to 50 per 
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cent.; the sleeve can be packed in about half the usual time, 
as there is no cutting out or screw drawing of packing as at 
present, and the working parts of rods, shafts, &c., can be 
kept in much better order than generally; and in case of 
troublesome stuffing-boxes at sea, it is of course of the utmost 
importance that packing can be done in much less time and 
more efficiently than as at present in packing stuffing-boxes 
with such heavy packing as now in use. 








LIGHTHOUSES ABROAD. 





On board of large British ocean-going steamers, the opinion | 
generally prevails, and is moreover generally expressed by 
both officers and passengers, that when the course of the 
ship unavoidably brings it into somewhat dangerous proximity 
to a locality where the exigencies of navigation call for a 
lighthouse which is not, it is the imperative duty of the | 
English Government to construct one. While admitting that 
there are numerous places where lighthouses are urgently 
needed, such, for instance, as parts of the coasts bordering the 
Red Sea and portions of the Indian Ocean, yet it is neither 
fair, nor in many instances reasonable, that their absence | 
should be regarded as a reproach to our own maritime authori- 
ties. In the first place, we cannot, and possibly would not, be | 
allowed to erect these beacons on the shores of other countries, 
whose rulers are too indolent or too impoverished to undertake 
the work themselves, simply because our ships are in the 
habit of passing such localities in their ever-recurring voyages. | 
Again, many of these promontories or spits of land, upon 
which there would be no engineering difficulty in erecting a 
much-needed lighthouse, are simply no man’s land. They | 
can hardly be said to be inhabited, but are visited periodically | 
by indigenous savage tribes. Were a beacon to be erected in | 
such a situation it would require a regiment of troops to | 
protect it, for if left to itself and the caretakers it would be | 
wrecked before it could display its warning light. | 


and maintenance of lighthouses in British Possessions | 
abroad during the year 1891-1892. It appears that the | 
maintenance of Great and Little Basses and Minicoy light- | 
houses amounted to over £6000. The former of these is 
situated on a ledge of rocks off the south-east coast of Ceylon, 
and shows a red flashing light. The latter, which protects a 
more dangerous passage, is some twenty miles from its 
neighbour, and is distinguished from it by displaying a group 
of vivid flashing lights. A sum of £30,000 was expended 
between 1887 and 1891 on the construction of the Dondra 
Head and Wilmaduwa lighthouses, both located on the 
same coast. Dondra Head, signifying literally ‘“‘end of the 
island,” is appropriately so named, as it forms the extreme 
southermost point of the island. The repayment of loans 
absorbed nearly £43,000, which added to the £6000 already 
mentioned, and a few other sivall items, bring up the total 
expenditure to a little over £5,000. 

In the matter of “dues collected,” Calcutta occupies 
the first rank with £9120, Singapore comes next with 
£5500; Burmah shows a falling off to £3250; Bombay 
only reaches a total of £2500, and is run pretty closely by 
Ceylon with £2219. The contribution of Madras is under 
£1000. Little Penang, although number two in the Straits 
Settlements, does not touch £300, and Mauritius comes last 
with barely £50. ll these localities have their own particular 
expenses and revenues in connection with their own lights, 
independently of Imperial contribution or taxation. The 








official statement shows a balance of nearly £16,000 to be 
carried forward to the credit of the present year. 





————— 


MACHINERY TRIALS OF H.M.S. HOOD, 


HER Majesty’s new first-class battleship Hood, one of eight 
of the same type ordered under the Naval Defence Act 
built at Chatham Dockyard from the designs of Mr. W, 1’ 
White, Chief Constructor of the Navy, and engined by 
Messrs. Humphrys, Tennant, and Co., of Deptford, completed 
her official machinery trials on the 9th inst. At the trials 
which took place off the Nore, Mr. R. J. Butler represented 
the Admiralty, Mr. W. H. Gard the Constructive Department 
Mr. Littlejohns, Chatham Dockyard, and Mr. Soper the con. 
tracting engineers. With Captain Andoe, of the Chatham 
Dockyard Reserve in command, the ship on Tuesday, the 7th 





|inst., underwent a continuous seven hours’ trial under 


natural draught, when the engines, making a mean of 95 
revolutions per minute, with steam at 1501b. pressure per 
square inch, vacuum 28in., and 44in. air pressure in stoke- 
holds, developed a mean indicated power of 9540 horses, and 
the ship a speed of 15? knots per hour, the stipulated contract 
power for this trial being 9000 horses. After sweeping tubes 
and thoroughly examining all boiler fittings and connections 
on Wednesday, the four hours’ forced draught full power tria] 
of the ship was entered upon early on the morning of Febru- 
ary 9th, with the following results:—With steam at 155 lb, 


| pressure per square inch, vacuum 28in., and lin. air pressure 





in the stokeholds, the engines attained a mean speed of 
101 revolutions per minute, and developed a mean indicated 
horse-power of 11,445, the speed of ship 
by log showing a mean of 17 knots per 
hour, the contract conditions of this 
trial being that 11,000 indicated horse. 
power should be developed. The Hood 
is fitted with triple-expansion twin 
engines, each driving a _ four-bladed 
screw propeller 17ft. diameter and 1sft. 
9in. mean pitch. Each engine has 
three inverted vertical cylinders, their 
diameters being 40in., 59in., and 8sin., 
for high, intermediate, and low pressure 
respectively, all with a piston stroke of 
5lin. Steam is supplied by eight single. 
ended circular boilers, each 15ft. vin, 
diameter and 9ft. 4in. long, having 
thirty-two furnaces in all, each 3ft. 2tin, 
mean diameter, giving a total grate 
surface of 700 square feet. The aggregate 
heating surface in all the boilers, which 
are designed for a working pressure of 
155 lb. per square inch, is 19,560 square 
feet, the cooling surface in the condensers 
of engines being 14,000 square feet. Thi 
eight boilers are placed in four boiler- 
rooms fitted with watertight doors in the 
bulkheads dividing them, the communi 
cation between them being effected by air 
locks when the stokeholds are closed and 
the boilers under forced draught. The 
bunker load of the ship at the designed 
load draught is 900 tons, but the total 
bunker capacity is about 1500 tons. The Hood is 3s0ft. 
long between perpendiculars; moulded breadth, 75ft.; 
and her displacement at load draught, 14,150 tons. At the 
trials she drew 25ft. 6in. forward and 27ft. 4in. aft, at which 
her propellers are immersed 9ft. The vessel is the second of 
the four dockyard-built battleships engined by Messrs. Huim- 
phrys, Tennant, and Co., the machinery for all being com- 








| plete and fitted on board, the two last still awaiting trial. 


The machinery trials of the Hood, which took place under 


| favourable conditions of sea and weather, were highly success- 
| ful, and gave great satisfaction to all the officials attending 


them. The smooth working of the engines at the highest 


| speed attained, without any tendency to heated bearings, and 


the ample and steady supply of steam by the boilers when 


| under forced draught, gave evidence of the care and consider- 


ation that had been given by the contracting engineers iu 
carrying out the work intrusted to them. 








ENGINEERING Society, Kine’s CoLtece, Lonpon.—On Friday, 
February 3rd, Mr. F. W. La Trobe-Bateman read a paper on 
‘*Early Locomotives.” The paper dealt with the various forms of 


| early locomotives, and some of their chief defects, an account of 


the introduction of the multitubular boiler, Stephenson’s “ long- 
boiler” engines, and a description of Sir Daniel Gooch’s engines for 
the Great Western Railway, also those designed by Crampton in 
1848. The paper closed with a description of some of the earlicr 
forms of valve gear. 

RoyaL Institution oF GREAT Britain. — At the general 
monthly meeting held Monday, February 6th, 1893, the special 
thanks of the members were returned for the following donations: 
Mrs. Bloomfield Moore, £10; Mr. Robert Wilson, £50; Mr. John 


| Bell Sedgwick, £50, for carrying on investigations on liquid 


oxygen. The presents received since the last meeting were laid 
on the table, and the thanks of the members returned for the 
same. The following resolution from the managers was read: 

‘* Having regard to the fact that the work of the Institution 
is devoted to the attainment of truth, and thereby constitutes in 
itself an investigation of the relations and co-relations existing 


An official account has been just issued, showing the dues | between man and his Creator, resolved that the income of the fund 
received and expenditure incurred in the construction, repair, | be devoted to that work, and that once in seven years a sum not 


exceeding 100 guineas be paid to some person to be selected by the 
managers for writing an essay showing how the work of this 


| Institution has, during the preceding period of seven years, 
| furthered the objects of the trust.” 


THe Civil, AND MECHANICAL ENGINEERS’ Society.—A meeting 
of the Civil and Mechanical Engineers’ Society was held at the 
Westminster Palace Hotel on Thursday, February 16th, when a 

per on ‘‘ Machine Tools” was read by Mr. E. C, Amos, M.I.M.E. 

e began his paper by a reference to the importance of the 
subject to all classes a engineers, and compared English with 
American designed and manufactured tools, his opinion being that 
where the Americans excelled us, as they undoubtedly do in many 
classes ot tools, it was due chiefly to a want of enterprise on the 
part of the English makers, rather than to their incapacity to 
produce tools of equal quality and design, and this was most 
noticeable in the lighter tools. Reference was made to the 
universal system of gauges and threads instituted by Whitworth, 
and the present-day methods of constructing lathes was then dealt 
with. aving classified his subject into three parts, he proceeded 
to give a description of various forms of tools as used in machine 
shops in the present-day, special reference being made to a new 
shafting lathe attachment and some American milling cutters, of 
both of which samples were exhibited. Some special tools were 
then described, oat the author concluded his paper by giving his 
opinions on the question of buying tools, with respect to the value 
of cheap v. good tools; the merchants and the middleman, 
receiving some sharp criticism. The paper was well illustrated by 
a collection of photographs kindly sent by Sir — Whitworth 
and Company, and others, and by samples of small American tools, 
gauges, &c. A discussion followed the paper, and was taken part 
= by a number of those present. The author of the paper replied 
thereto. 
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RAILWAY MATTERS. 
Tr is estimated that there are in the United States for 


each 100 miles of road 20 locomotives, 17 passenger cars, and 714 
freight cars. 


Tue Great Northern Railway Company yesterday 
‘sued a general notice stating that the old milk and dairy rates 
vill be resumed and the extra charges since January Ist refunded, 


Messrs. Parry AND Story, the engineers for the Dore 
and Chinley Railway, report to the directors of the Midland Rail- 
way under date January 17th, that the works upon this line have 
made good progress during the past half-year, and that it 
js expected the line will be ready for goods traffic early next 
autumn. 

Tue new works for which Parliamentary power is 
sought by the Midland Railway Company are an extension to some 
additional collieries of the Chapeltown branch authorised last year, 
a connection to new docks at Gloucester, and some widenings of 
the railway. The new capital required is £900,000 in shares, and 
£300,000 in debenture stock. 


In the report which will be read at the half-yearly 
meeting of the Midland Railway Company, to be held to-day: The 
mileage of trains for the half-year has been: Of passenger trains, 
8,555,465 miles ; of goods and mineral trains, 12,830,186 miles; the 
total being 21,385,651 miles, showing an increase, when compared 
with the corresponding period of last year, of 187,339 miles. 


Messrs. Henry JOHNSON AND Sons, 39, Great Tower- 
street, call attention to the arrangements they have made for the 
transport of heavy baggage to and from the Continent. The 
transit is effected at fixed rates, including clearing through the 
customs, and delivery at destination. The packages are corded 
and sealed, thus affording an additional security against robbery 
in transit. 

AccorDING to the report of the directors of the 
London and North-Western Railway Company, to be presented at 
the meeting to-day, the number of miles owned by Po company 
reaches 1715 ; partly owned, 108 ; leased or rented, 86; a total of 
1909 miles, of which 18874 are constructed, leaving 544 being or to 
be constructed. In addition to this, the company’s engines work 
33 miles for other companies, and work over 654 miles of other 
lines, the total worked by their engines by 2722}. 


Many of the oldest hands employed in the carriage 
works of the London and North-Western Railway Company at 
Wolverton, are, it is said, under a month's notice, owing to slackness 
of work. The majority of the men are, it is reported, about seventy 
years of ave, and have been in the company’s service over fifty years. 
‘As they were too old to join the Pension Fund on its formation, they 
will not receive any sum on leaving, except two or three hands, 
who have been promised a gratuity for good conduct. 


Mr. J. A. McDonaxp, M. Inst. C.E., Engineer-in-Chief 
of the Midland Railway, reports that work on the Saxby and Bourn 
line is proceeding satisfactorily. Eighteen miles of permanent way 
are laid, and the line will probably be completed by the end of 
the current half-year. Good progress has also been made with the 
widening of the main line between Trent and Ratcliffe Junction, 
and that between St. Albans and Elstree. The widening of the 
main line between Leicester and Knighton will probably be com- 
pleted in the present half-year. 


AccorpDING to the statements prepared by the Railway 
Age, there were 4062 miles of new railroad built in the United 
States in 1892—less than in any year since 1885, but still an 
appreciable addition to the railroad system of the country. The 
activity in construction was greatest on the Pacific Coast and in 
the South, although there was a fair amount of work done in Ohio, 
Indiana, and Michigan, and more in New York and Pennsylvania 
than for several years past. A large proportion of the new mileage 
was in short lines and branches. 


Tue Board of Public Health of the city of New York 
has issued an order that the upholstered seats, mattresses, and the 
like, in public buildings sn hospitals shall be covered with 
leather or some substitute having similar characteristics. The 
Railroad Gazette says this is to better prevent the retention, and 
spread of cholera germs. It has been suggested that similar 
precautions should be taken with regard to the seats in railroad 
cars, horse cars, steamships, and other public conveyances, espe- 
cially on the suburban and city lines. 


On Tuesday an alarming accident occurred to the 
engine of a passenger train on the Cudworth branch of the Midland 
Railway at the Viaduct at Hoyle Mill. near Barnsley. When 
entering the massive iron vi:duct, which is a great height above 
the valley of the Dearne, at Hoyle Mill, a side rod broke, followed 
by the breaking of the axle boxes. The revolving rod pulled up 
the sleepers, and did considerable damage before the engine could 
be stopped, but fortunately the engine Let on the rails, or the 
consequences might have been most serious, 


THE Railway Servants (Hours of Labour) Bill, intro- 
duced by Mr. Mundella, empowers the Board of Trade, if it 
appears to them that the hours of labour of the servants of a rail- 
way company are excessive, or do not provide sufficient intervals of 
rest, to order the company to submit such a schedule of time for 
duty as, in the opinion of the Board, would be reasonable, regard 
being had to all the circumstances of the traffic and to the nature 
of the work. Failure to comply with such order or to enforce the 
provisions of an approved poe Ae entitles the Board to refer the 
matter to the Railway and Canal Commissioners, who are authorised 
to impose a fine not exceeding £20 per day if their confirming 
decision be not obeyed. 


_ THERE is small hope of any legislation in favour of the 
Nicaragua Canal project during this session of Congress. An 
American contemporary says :—The railroad across the Isthmus 
of Tehuantepec—not the Eads Ship Railway—will probably be 
completed next summer. After that the harbours at beth ends of 
the line will have to be improved, so that it may be a year or even 
two years before it becomes a trade route. But then nothing 
except insufficient accommodations or other mismanagement can 
prevent this from becoming a strong competitor for California 
travel and freight, as a passenger from New York will save about 
one-third the time, and from New Orleans about one-half the 
time necessary for a passage by Panama. Nor will the Nicaragua 
Canal be able to disregard the competition of a Tehuantepec railroad 
if it is conducted by Americans, at least in the matter of passengers 
and fast freights. 


At a meeting a few days ago of Dundee Police Com- 
mission, Mr, D, 8. Smith referred to a quantity of tramway rails 
which had been supplied to the Commission. He stated that the 
specification was that the rails were to be made of British hematite 
pig iron. He had been informed that they were German rails, and 
were made of German pig iron. He understood that there would 
be about £1 per ton of difference on the price of British and 
German-made rails. It did not matter if the rails supplied were 
as good as the British make or not. It was a matter of principle. 
Mr. eer poner produced a certificate from a firm of inspectors 
who had tested the rails to the effect that the rails were manufac- 
tured in exact accordance with the requirements of the specifica- 
tions. The test was made on behalf of the contractor, who had 
had the test made to guard himself in his bargain with another 
contractor. In the course of futher conversation, Mr. Mackison 
said the rails were German made, but the specifications contained 
no stipulation against that. The rails had been got about 10s. per 
ton cheaper than had they been bought from Barrow. 








NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
19°9 per 1000 of their aggregate population. Wolverhampton was 
best with a rate of only 14°7, and Bradford worst with 25°9. 


Tue tariff in Berlin is 15 marks—about 3°54 dols.—per 
year for an arc lamp, and 2 marks—about 47 cents—for an incan- 
descent lamp. The report is not explicit, but we presume this to 
be a fixed tax for the privilege of being connected. The Electrical 
World says the tariff is furthermore based on the lamp-hour as a 
unit, it being 3°6 pfennigs—about 0°85 cent—per lamp-hour on a 
basis of ‘54 amperes per lamp of 16-candles. 


In London, including Registration London, 2884 
births and 1579 deaths were registered last week, the births being 
28, and the deaths 192, below the average. The annual death-rate 
per 1000 from all causes, which had been 25:4, 22-2, and 20°3 in 
the preceding three weeks, further fell last week to 19°1. Durin; 
the four weeks ended on Saturday last the death-rate average 
218 per 1000, being 1-9 per 1000 below the mean rate in the corre- 
sponding periods of the ten years 1883-92. 


Aspestos fibres are ground to a fine powder, mixed 
with water, kneaded, mixed with water again, dried, and again 
kneaded and pressed in moulds for making some kinds of 
fireproof porous goods. Heated to 1700 deg. C., it gives a 
mass like porcelain. Heated to 1200 deg. C. for eighteen hours, it 
gives a porous mass. Porous cups thus made are said by Professor 
d’Arsonval to have a very much lower resistance in batteries. 
He states that its insulating resistance is 2°75 times that of the 
ordinary porcelain. 


On January Ist there were, according to the American 
Manufacturer's tables, 250 furnaces in blast, capable of a total 
weekly production of 175,701 tons of pig iron; an increase of a 
little less than 1 per cent. during December. The capacity of the 
furnaces in blast, however, is less by 15,741 tons, or 8 per cent., 
than it was on January Ist, 1892, although it is greater than is 
shown by the report for any month since April. The tendency for 
several months past has been to a slight but steady increase. The 
American Manufacturer also estimates the total production of pig 
iron for 1892 at 9,139,711 tons; an increase of about 104 per cent. 
over 1891, but a decrease of 1 per cent. from 1890. The year 1892, 
however, shows the largest production—with the exception of 1890 
—of any year in our history. 


Art a recent meeting of the Paris Academy of Sciences 
a paper was read on some objects made of copper of a very ancient 
date, discovered in the course of M. Sarzec’s excavations in 
Chaldea by M. Berthelot. M. de Sarzec has unearthed some 
relics of the most ancient Chaldean civilisation, which confirm M. 
Berthelot’s views as to the existence of an age during which pure 
copper was used instead of bronze, the latter being introduced 
after the rise of the commerce in tin. A fragment of a small 
votive figure, found among the foundations of an edifice more 
ancient than that of the King Our-Nina, was assayed for copper 
and chlorine by means of nitric acid. Nufwre says it contained 
neither silver, bismuth, tin, antimony, zinc, nor magnesium ; only 
traces of lead, arsenic, and sulphur, and 77°7 per cent. of copper, 
the bulk of the rest consisting of alkaline earthy carbonates and 
silica. Its composition resembles that of the statuette of the 
Chaldean King Goudeah, and also that of the sceptre of the 
Egyptian King Pepi I., of the sixth dynasty, showing that in 
those early times tin was not known in the two most ancient homes 
of civilisation. 


REFERRING to an article on ‘‘ Corrosion of an Overhead 
Bridge by Locomotive Gases ”"—where this corrosion has taken 
place to the extent of not only weakening iron bridges but of 
actually making them unsafe. Mr. Kent mentions a paper on 
‘*The Rapid Corrosion of Iron in Railway Bridges,” published in 
the Jron Age of May 27th, 1885, and reprinted in the Journal of 
the Franklin Institute in June of the same year, in which he 
described an examination of some pieces of iron rust taken from a 
bridge on the Pennsylvania Railroad, in order to determine, if 
possible, the cause of the rusting. The rust was in several pieces 
or flat plates, some of which were as much as jin. in thickness. 
Some were quite friable, being easily broken by the fingers, while 
others required a light tap with a hammer to break them. All of 
the plates were covered on the outer side with a thick coating of a 
sooty nature, which was no doubt finally divided carbon deposited 
from the smoke of the locomotives. In other respects the rust 
was in no way distinguishable to the eye from iron rust formed in 
the atmosphere under ordinary circumstances. A portion of the 
rust was finely powdered, put into a flask, and distilled water, free 
from ammonia, added. The flask was tightly corked and exposed 
to a gentle heat for two weeks. The water was then filtered off, 
and examined to find whether anything had gone into solution. 
It had a strongly bituminous odour, a thin oily film appeared upon 
the surface, and it was neutral to test paper. A careful qualitative 
analysis showed the presence, in the water solution, of iron, 
ammonia, sulphuric acid and traces of sulphurous acid and chlorine. 
Nitric and nitrous acids were searched for, but could not be found. 
A separate portion of the rust was tested for carbonic acid, and it 
was found in considerable quantity. This is a matter of great 
importance in connection with our fast corroding girders on the 
Metropolitan railways. 


Ar the last meeting of the Physical Society, Mr. E. C.C. 
Baby made a communication on the “‘ Separation and Striation of 
Raretied Gases under the influence of the Electric Discharge.” On 
examining with a spectroscope a vacuum tube containing a small 
quantity of hydrogen, the author noticed that the hydrogen lines 
were strongly visible in the negative glow, but could not be seen in 
the body of the tube. This observation was confirmed by examin- 
ing other tubes, and served to point to a separation of gases in the 
tube. From subsequent experiments it also appeared that the striz 
were due to this separation. By using a double tube with a mix- 
ture of carbon dioxide and ro fey am whose parts were connected 
by a narrow neck which could be sealed and the parts detached, 
the gases were fractionated by the discharge. After sealing off, the 
spectra of the two parts were examined ; the one that had formed 
the positive pole showed only a trace of hydrogen, whilst the other 
showed it brilliantly. Other mixtures gave similar results, and the 
separation was found not to depend on the relative molecular 
weights of the gases. A very close connection between separation 
and striz was noticed, the two phenomena always occurring 
together. On using a tube with a very minute negative electrode 
to avoid the negative glow, neither striation nor separation took 
place ; but on reversing the current, so as to make the large 
electrode the negative one, both phenomena became well marked. 
If the author's views were correct, a pure vapour or gas should not 
striate. Pure mercury vapour gave no strive; but, on allowing a 
small quantity of other gas to pass into the tube, they at once 
appeared. Pure vapours of iodine, sulphur, arsenic, and mercuric 
iodide, gave similar results. Attempts to prepare a tube contain- 
ing pure hydrogen which should not striate were not perfectly 
successful ; but the striations usually seen in hydrogen tubes were 
reduced so as to be barely distinguishable. The author therefore 
concludes (1) when an electric current is passed through a rarefied 
mixture of two gases, one is separated from the other and appears 
in the negative glow ; (2) that strie are caused by the separation of 
the two gases, and do not occur in asingle pure gas or vapour. Mr. 
T. H. Blakesley read a communication from Dr. W. Crookes relating 
to Mr. Baby’s paper, and pointing out that in his presidential 
address to the Institution of Electrical Engineers in January, 1891, 
he had given reasons for believing stratification due to the gas not 
being homogeneous. He had also shown that the character of the 
stratification depended on the potential of the discharge. 





MISCELLANEA. 


Mr. H. D. Witxinson, M.I.E.E., has been appointed 
engineer to the British Section at Chicago. 


TuE Norwegian Viking ship to be sent to America for 
exhibition at the Chicago World’s Fair was launched at Sandefjord 
on the 14th inst., in the presence of an immense crowd of spécta- 
tors and amid great enthusiasm. 


THE Annales Industrielles estimates the total loss 
incurred at the Panama Canal at £38,000,000. Against this loss— 
considered from a national point of view—it argues may be set 
the gain accruing from the Suez undertaking, which is put at 
£57,560,000, thus leaving a credit balance of £19,560,000. 

THE Westminster Electric Supply Corporation give 
notice that from 31st of March next, the standard charge for electric 
energy will be reduced to 6d. per Board of Trade unit, with a 
sliding scale of rebate to clubs and other large consumers. For 
current supply for lifts and other motor power the charge is 5d. 
per unit. 


Her Majesty’s Consul at Riga reports that the Mitau 
Railway Company invites tenders for the supply of 4400 tons of 
English coal. The tenders must be handed in ate the 8th of 
March. The specification and form of tender may be seen at the 
Commercial Department of the Foreign Office, S.W., between 
eleven and five o'clock. 


THE new American harbour defence ram Katahdin was 
launched on the 4th inst. at Bath—Maine. This vessel, which has 
been designed on a novel principle by Admiral Ammon, has as her 
sole offensive force her ability to ‘‘ram” an enemy. Her dimen- 
sions are 251ft. long, 42hft. beam, 23ft. deep amidships, 15ft. 
draught, and a tonnage of 2155. 

A PECULIARITY of the new French sea-going torpedo 
boat Corsaire is that she is fitted with a single mast, stepped very 
far forward and placed, not in the middle line of the vessel, but on 
the starboard side. The dimensions of the boat are :—Length, 
165ft. 6in.; beam, 15ft.; displacement, 150 tons ; and the full speed 
is to be 25°5 knots. She was launched in December at St. Denis, 
and is about to proceed to Cherbourg for her trials. 


For the convenience of visitors to Chicago during the 
forthcoming Exposition, a mammoth hotel is being erected by the 
World’s Fair Co-operative Bureau. The hotel is in blocks, some- 
what after the plan of St. Thomas’s Hospital, and will contain over 
6000 rooms. The representation of the World’s Fair Co-operative 
Bureau in Great Britain has been placed in the hands of the City 
Press Agency, 51, Coleman-street, London, E.C. 


A Lake Erte-Hupson River ship canal convention is 
to be called on an invitation from the Chamber of Commerce of 
Duluth, Minn. The reason given for the consideration of this 
subject is that within five years Canada will have a 14ft. channel 
from the sea to the head of the Great Lakes. And in case of war 
England has over 100 gunboats in service that could thus enter the 
lakes. The time set for the convention is some time in January 
next, and Washington, D.C., is to be the place of meeting. 


An important meeting of the Staffordshire and Midland 
Nut and Bolt Wages Board was held on Monday at Birmingham. The 
employers have given notice for a revision of the conditions of 
employment, and also for a reduction in wages. The men’s repre- 
sentatives refused to accept the drop, stating that there was 
already great distress amongst the operatives owing to lack of 
trade, and an adjournment took place. When the Board again 
meets another attempt will be made to arrive at some sort of 
compromise. 


THE first-class protected cruiser Grafton, 360ft. long, 
60ft. broad, and of 7250 tons displacement, launched two years ago 
at the yard of the Thames Ironworks Company, Blackwall, has 
since been almost completed by the contractors, and is this week to 
be handed over to a navigating party which will take her down to 
Chatham. Her engines have 12,000-horse power, giving an extreme 
speed of 194 knots. She will be armed with two 9°2in. breech- 
loading guns placed on deck, ten 6in. quick-firing guns, sixteen 
smaller quick-firing guns, and four torpedo ejectors. 


Tue Clyde Trustees have placed an order with Messrs. 
Fleming and Ferguson, shipbuilders and engineers, Paisley, for 
two powerful twin-screw hopper barges, to carry 1250 tons each, 
and to be of similar type to the two built last year for the Trustees 
by the same firm. The Trustees have been obliged to make this 
addition to their present fleet of barges owing to their existing 
fleet being unable to deal with the enormous quantity of material 
being taken up by the new dredger Cairndhu, which Messrs. 
Fleming and Ferguson lately delivered to the Trustees. 


““Up to the present we have not felt able,” says the 
Electrician, ‘‘to advocate the general use of electric motors in 
place of hydraulic gear or auxiliary steam engines on board ship ; 
but the effect of the recent frost on the Benbow discloses a weak 
point in hydraulic machinery which has no parallel in electrical 
work. The gear of the heavy guns has been not only disabled, 
but has suffered such serious injury that it has been found neces- 
sary to take the greater portion of it to pieces, and to forward it 
to the manufacturers for reconstruction and repair.” As this 
difficulty is easily avoided, it must still be a question whether 
electric motors would be good things for such purpose. 


Tue Royal Commission on the London Water Supply 
has held several meetings during the week, and its twenty-ninth 
and last sittirg for the hearing of evidence on Wednesday. Dr. 
Frankland submitted the results of aualyss of Thames water made 
during the last nine months, which led him to the conclusion that 
the system of double filtration in use by some of the London com- 
panies would prevent cholera. The London system of filters was 
being copied by Hamburg. He was of opinion that in the Thames 
basin there was an ample supply for London for the next 100 years. 
Evidence was also given by Mtr. A. R. Binney and Major-General 
De Courcy Scott, RE. Water Examiner under the Metropolitan 
Water Act of 1871. 


One of the best evidences of probable large traffic on 
the Manchester Ship Canal is the fear which some shrewd men of 
other ports have of the diversion of traffic therefrom. Speaking 
at the recent meeting of the Hull Chamber of Commerce, Mr. 
Wilson said that in Hull they had always considered they had a 
great advantage in being able to keep trade there in consequence 
of the high charges of Liverpool. At Liverpool, through the 
diminution of trade, and its further prospective diminution through 
the opening of the Manchester Ship Canal, those charges were 
being reduced yearly, and the continued reduction of such charges 
must attract increased shipments to the port, and operate pre- 
judicially to the interests of Hull. 


AFTER a complete overhaul, the first of the new line of 
steamers, hitherto called after the late Mr. William Inman, but in 
future to be known as the American line, left Liverpool for New York 
on Wednesday. In addition to the change of the title of the company 
from the Inman to the American Line, these steamers bear abbre- 
viated titles, and as the vessel leaving Liverpool yesterday assumed 
the title of the Chester, in lieu of the City of Chester, so other 
vessels of the American Line will also omit ‘‘ City of,” and be known 
as the Paris, the New York, or the Berlin. Considerable interest 
attached to the departure of the steamer Chester, on Wednesday, 
as neither she nor the other vessels will return to Liverpool, 
Southampton in future being their port of arrival and departure. 
The Chester yesterday carried the British flag, but it is understood 
that at New York the stars and stripes will, with much ceremony, 
be displayed from the masthead as indicative of the change of the 


| steamers from British to United States nationality. 
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THE WORTHINGTON FEED WATER 
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THE WORTHINGTON PATENT MARINE FEED- 
WATER HEATER. 


Ovr attention has recently been called to the Worthington 
marine feed-water heater, and as the marked success which 
has attended its adoption merits particular notice, we give 
below a description of its construction, method of working, 
and the advantages claimed for it. Fig. 1shows the external 
appearance of this heater before it is lagged, and Fig. 2 gives 
a sectional view of the same, and shows its general construc- 
tion. 
case may be, enters the pipe A through the valve B, into the 


annular chamber and through the perforated plate into the | 


heater. The feed-water from the hot well is forced by a 
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heat tothe feed-water. The heated feed-water as it accumu- 
| lates in the heater raises the float controlling the steam 
| admission valve E of the second pump, and passing from the 
| heater down through the pipe F to this second pump, is forced 
| by it into the main feed supply pipe G. 

On the main auxiliary exhaust trunk Dis a valve L leading 
| to the low-pressure steam chest casing, and any steam which 
is not utilised by the heater goes into the low-pressure 
cylinder, doing useful work ; or if there is not enough exhaust 
steam from the auxiliaries to sufficiently heat the feed-water, 





Referring to Fig. 2, the exhaust or live steam, as the | steam from the low-pressure steam chest can be passed back 


| through the valve L to make up the deficiency, and a sufficient 


| 


pump through the pipe C to the valve D, and is sprayed | 


through the upper part of the heater, the valve being loaded | 


to open at any desired pressure by means of a spring adjust- 
able by the central spindle. This spray, thoroughly mixing 
with the steam entering through the perforated sleeve, in 
falling to the bottom of the heater absorbs the heat of the 
steam and condenses it. The flow of steam into the heater 
is due to the slight fall of pressure, resulting from the con- 
densation of the steam by the feed-water. 


The steam admission valve is of special construction. It | 


can be opened to admit the necessary amount of steam to 
the heater, but it closes automatically by gravity in case 
there is no flow of steam into the heater, as might occur if 
from any cause the first pump does not deliver water into the 
heater continuously ; and further, this valve being fitted with 
a dashpot, the closing is gradual; it also prevents the feed- 
water passing into the steam pipe should the heater from any 
cause become filled with water. The float E shown in the 
lower part of the heater is connected to the steam valve F, 
which admits steam to the second feed pump. The working 
of this pump, which takes the hot feed from the heater and 


delivers it direct to the boilers, is thus made automatic, | 


depending on the amount of feed-water in the heater. The 


valve F is made without any external gland requiring packing, | 
as such packing can never be kept tight for any length of | 


time, and unless great care is exercised in setting up the 


glands, the valve might stick or permit a leakage of steam in | 


the engine-room. In this arrangement, should any steam 
pass the valve it goes into the heater and is condensed, and 
its heat absorbed by the feed-water. 
joints or brazing, being made with copper electrically depo- 


sited, so there is no possibility of any water leaking into it to | 


prevent its working. The float is tested to an external pres- 
sure of 2001lb. per square inch. The float E and the head or 
cover H can be removed without in any way disturbing the 
valve F or the pipe connections. The small valve K on the 
top of the heater connects it with the condenser, so that any 
air collecting in the top of the heater is at once drawn off to 
the condenser. The heater is also fitted with safety valves 
connecting it with the condenser or low-pressure receiver, as 
may be preferred, as well as the necessary gauges, &c. 

The general arrangement of the Worthington heater with 
its automatic feed pumps as fitted on board ship is shown in 
Fig. 3. In the arrangement shown the steam used in the 
main engines, which is condensed in the surface condenser, 
is delivered over by the air pumps into the hot well marked 
A. This delivery being intermittent, it is necessary to regu- 
late the feed pumps so as to take the water from the hot 
well as it is delivered over by the air pumps in order to 
insure their complete filling with water. To do this there is 
in the hot well a float which operates the steam admission 
valve B, and controls the working of one of the pumps, 
gradually opening the valve as the water rises in the hot well, 
and shutting it off when the water in the hot well falls below 
a certain level. The pump in connection with the hot well 
delivers the water through the pipes C or C’, as the case may 
be, into the heater through the spray valve as already 
described. The exhaust steam from the various auxiliaries 
which is turned into the main exhaust trunk D is conveyed to 
the heater, where it thoroughly mixes with and imparts its 


The float E is without | 


Fig. 1-EXTERNAL VIEW OF HEATER 


amount admitted to heat the feed-water to any desired 
temperature. By the valve M the exhaust steam from the 
auxiliaries can be turned into the condenser when desired. 
The arrangement of piping and cocks permits of either pump 
being used in connection with the hot well or heater, or 
independently of them, to draw from the sea or for any other 
desired service. The feed pumps when working in connection 
with the heater are perfectly automatic, and practical experi- 
ence has proved that they require no more attention than 
pumps worked by the main engine. Particular attention is 
called to the fact that no packed valve steam or stuffing-boxes 
are employed in connection with the governing device. 

The heater should always be placed at a considerable 





| due to this apparatus. ; 
| board these steamships the water is now fed into the boilers 


Fis. 3 


height above the pumps, and where it is desired to heat the 
feed-water to the highest degree possible this should not be 
less than 20ft., in order to prevent any possibility of the 
pumps becoming filled with vapour, which might occur in 
pumping hot feed-water without a head upon the suction 
side. This feed-heater, although equally applicable for land 
use in connection with condensing and non-condensing 
engines of electric lighting stations and all industrial plants, 
was especially designed for use on shipboard in connection 
with triple expansion and quadruple expansion marine 
engines for heating the feed-water by utilising the heat in 
the exhaust steam from the auxiliaries, and where this is 
not sufficient, using live steam or steam 
from the intermediate or low-pressure 
receivers of the main engines. In the 
case of marine boilers working under 
heavy pressures the practice of feeding 
with water at high temperatures not 
only leads to economy of fuel, but also 
increases the life of the boilers, and 
relieves them from the strain due to 
expansion and contraction. 

It was with the view of securing 
greater economy by utilising the exhaust 
steam from the auxiliaries, that the 
Worthington feed-heater was especially 
designed. It is equally suitable for live 
steam, but such use is only recommended 
when there is not sufficient exhaust steam 
for heating the feed-water to the desired 
temperature. On several large steamers, 
where only exhaust steam from the 
auxiliaries is used, the adoption of the 
Worthington heater has raised the tem- 
perature of feed-water from about 120 
deg. Fah., at which it leaves the hot well, 
up to 210 deg. Fah. On _ steamships 
employing numerous auxiliary engines 
considerable economy is thus effected, 
by using the exhaust steam of the 
auxiliaries in this heater instead of 
turning it into the condenser, where its 
heat is practically lost. 

We are informed that the economical 
results thus obtained are much more 
considerable than would at first sight 
appear. Take, for example, a triple- 
expansion engine of 10,000 indicated 
horse-power, and using, say, 15 Ib. of 
steam per indicated horse-power per 
hour. Without any means of heating the 
feed-water the temperature in the hot 
well would probably not be above 120 deg. 
Fah., whereas by adopting the Worthing- 
ton heater the feed-water might be raised 
by exhaust steam to 210 deg., showing 
an increase of 90 deg., which corresponds 
to 13,500,000 heat units saved per hour. 
Assuming that for each pound of coal 
burnt 11,000 heat units are utilised, this 
saving would be about 13,500,000 =~ 
11,000 = 1230 lb. of coal per hour, or, say, 13 tons per day ; 
and if the steamer were working 200 days in the year a 
saving of 2600 tons would be effected. 

Among the steamships fitted with Worthington feed heaters 
and automatic feed pumps may be named the City of Paris 
and City of New York. It is a fact that both of these ships 
made record voyages on the first trip after fitting theo 
heaters early in the past summer, and have several times 
since broken their own records. The Worthington Company 
maintain that this improvement in the steaming power was 
By the introduction of the heaters on 


at an average temperature of about 210 deg. Fah., instead of 
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as previously at the ordinary temperature of the hot well; 
and this has been accomplished entirely by the utilisation in 
the heaters of the exhaust steam from the auxiliary engines. 
It is quite evident that this increase in the temperature of 
the feed-water must have added very materially to the steam- 
making power of the boilers, and has enabled them to make 
the additional amount of steam necessary to drive these ships 
at their increased speed. 








PRIVATE BILLS IN PARLIAMENT. 


BEFORE proceeding to direct attention to the report by the 
Board of Trade upon all the Railway, Canal, Tramway, Gas, 
and Water Bills, and Provisional Orders of the present 
session, we must make some reference to the progress made 
by several important Private Bills in Parliament. The five 
Bills suspended from last session, and of which the titles 
were given in our last issue, were read in the House of 
Commons on Thursday, the 9th instant, for the third time, 
and passed. . Twenty-one is the total number of suspended 
Bills. On the same day a petition was deposited at the 
Private Bill office of the Woodford Local Board, praying to 
be heard against the East London Water Bill. Notices of 
motion were also given that on the second reading of the 
Hornsey Local Board, and the National Telephone Company 
Bills, they be read a second time that day six months, and 
that in the case of the latter, which is a suspended Bill, 
that .it be an instruction to the Committee to insert a clause 
in the Bill requiring the company to supply a double wire 
service in London at rates not exceeding those charged for 
by the Post-office authorities in other parts of the United 
Kingdom. The Glasgow Corporation Bill is to be read a 
second time. Another petition was lodged against the 
East London Water Bill, by the Wanstead Local Board, 
and the Wirral Highway Board pray to be heard against the 
London and North-Western, and Great Western Railway 
Companies. 

It was mentioned in THz Encrxeer of the 10th inst. 
that the promoters of the Leeds Corporation—Consolidation 
and Improvement—had petitioned for additional provisions, 
and the Bill was, in consequence, referred to the examiners 
of petitions for private Bills. At the same time a petition 
was lodged against the introduction of any additional 
clauses. Since then the examiner has reported that the 
Standing Orders have not been complied with, and his report 
is ordered, therefore, to be referred to the Select Committee 
on Standing Orders. In the instance of the Post-office— 
Acquisition of Sites—Bill, the Standing Orders, which are 
applicable thereto, have been complied with, and the Bill was 
ordered to be read a second time on Thursday last. A large 
number of private Bills were on Monday read a second time 
and committeed, including the Aberdeen and the Ashton- 
under-Lyne Corporation Bills, and also the Edinburgh, the 
Greenock, the Harrogate, the Liverpool, the St. Helens, the 
West Ham, the Wigan, and the York Corporation Bills. In 
the same category, having been advanced tc the same stage, 
may be included the Barnoldswick, the Barry and Cadoxton, 
Local Board (Gas and Water) Bills, as well as the Bolton 
Corporation, the Edinburgh Corporation, and the Govan 
Burgh Tramways Bills. Monday, February 27th, has been 
fixed for the second reading of the Brighton and Rottingdean 
Seashore Electric Railway Bill, and Thursday, the 23rd inst., 
has been appointed for the Middlesex County Council Bill to 
be introduced for passing the same stage. The petition for 
additional provision by the promoters of the Glasgow Corpora- 
tion has been referred to the Select Committee on Standing 
Orders. 

Monday last was somewhat fruitful in the matter of 
petitions against Private Bills. Against the Altrincham Gas 
(Tramways) appears the Highway Board for the East 
division of Bucknow, while the County Council of the 
county of Renfrew, and a private party in addition, pray to 
be heard against the Greenock Corporation. Again, the 
Lancashire and Yorkshire Railway is attacked by testa- 
mentary executors, and the Corporation of Rochdale. The 
North Staffordshire Railway Company oppose the London 
and North-Western Railway, and in its turn the London and 
South-Western Railway are confronted by two individual 
petitioners, under one and the same petition. A requisition 
has been deposited to withdraw a petition against the 
Buenos Ayres and Pacific Railway Company, which is a 
Lords’ Bill. A notice of motion has also been given that 
on the second reading of the Midland Railway Bill, it be 
read a second time upon this day six months. 

In the House of Lords, certificates from the examiners were 
laid on the table, that the further Standing Orders applicable 
to sixteen Bills had been complied with, among which is the 
Manchester Ship Canal (additional capital). Several Bills, 
including the Ayr Harbour, Barking Town Wharf, Belfast 
Harbour Commissioners, Blackrock and Kingstown Drainage 
and Improvement, and Bristol Corporation Bills were read a 
second time on the 13th instant, and a large number assigned 
to be read on the succeeding Monday. The undertakers of 
the Aire and Calder Navigation and owners of river craft 
appear as petitioners against the North-Eastern Railway Bill 
(Hull Docks). Among sixteen Bills referred to, the examiners 
are the Donegal Railway, the Dublin Southern District Tram- 
ways, the Sutton, Rotherham, and Barnsley Railway, the 
Dublin (South) City Market, and the Staines and Egham 
District Gas. Numerous Bills are waiting for second reading 
and for commitment. The London County Council (subways), 
the Baker-street and Waterloo Raiiway, and the Manchester, 
Sheffield, and Lincolnshire Railway (Extension to London) 
are committeed, and the Tramway Orders Confirmation (No. 2), 
of which a description has been given in our articles on Private 
Bills, the Manchester Ship Canal and the Buenos Ayres and 
Pacific Railway Company’s Bill have been sent to the 
Commons. 

Our readers have probably noticed the large number of 
Railway Bills, of which the titles were given in our impression 
of last week, which have been advised that their second 
reading will be opposed, or rather it will be moved that the 
said reading be postponed for a period of six months. 
Should these motions be successful, they are tantamount to 
the postponement of the Bills for the present session. It 
has been stated that the object of this somewhat unusual 
display of hostility may be regarded as a protest against the 
increase of rates question, which is at present exercising the 
minds of our railway directors and of the public. It 
having been reported by the Examiners of Petitions for 
private Bills, that Standing Order No. 62 had been complied 
with in the case of the Barry Railway, East London 
Water, London and South-Western Railway, and Wirral 
Railway Bills, itwas ordered that they be read a second time. 
Weston -super- Mare Grand Pier and London Streets— 


Removal of Gates, &c.—were read a second time on Tuesday 
and committeed. It may be here remarked that Standing 
Order No. 62, which applies to both the Lords and Commons, 
contains a provision, among others, relating to the consents 
of proprietors or members of companies already constituted, 
and of persons named as directors, and requires that all Bills 
promoted by such companies shall be submitted to the pro- 
prietors and approved of by them, present in person or by 
proxy, holding at least three-fourths of the paid-up capital of 
the company. We allude to this Standing Order because it 
explains why some private Bills are referred to the examiners 
after being read a first time in each House, and others not 
coming in the same category are passed on at once to another 
stage. Bills in which additional provisions are petitioned 
for, substituted Bills, Bills from the House of Lords, and all 
Bills to confirm any Provisional Order or Certificate, after 
being read a first time in the House of Commons, shall be 
referred to the examiners. 

Both the Dukinfield Local Board of Health and the 
Audenshaw Local Board petition against the Ashton-under- 
Lyne Corporation Bill, and the Gaslight and Coke Company 
opposes both the Clapham Junction and Paddington, and the 
Diomansank and Victoria Railway, also the London Streets 
(Removal of Gates), and the West Ham Corporation Bills. 
The Lancashire and Yorkshire Railway eo ped finds itself at 
variance with the Liverpool Corporation, and a private indivi- 
dual prays to be heard against the London and North-Western 
and Great Western Railway Companies. The Trustees of the 
Hardshaw Estates cannot agree with the St. Helens Corpora- 
tion, and the North British Railway has to deal with an 
individual petitioner. A notice of motion, that on the second 
reading of the West Lancashire Railway Bill it be read at 
the end of six months, completes our list of petitions and 
notices deposited at the Private Bill Office, The Select 
Committee on Standing Orders have resolved that in the 
case of the Stalybridge and Dukinfield Sewerage Petition 
the Standing Orders ought to be dispensed with, and the 
parties permitted to proceed with their Bill. A similar reso- 
lution was also arrived at by the Committee with respect to 
the Leeds Corporation (Consolidation and Improvement Bill), 
and both resolutions were agreed to. 

At the half-yearly meeting of the Great Northern Railway 
Company, approval was given to the Bill before Parliament, 
which was for the purpose of vesting in the Midland and 
Great Northern committees the undertaking and powers of 
the Eastern and Midland Companies. The East London 
Waterworks Company’s Bill was approved at the special 
general meeting of that company. On Wednesday last the 
Clapham Junction and Paddington and the Edgware-road 
and Victoria Railway Bills were read a second time. 








THE ECONOMY OF FORCED DRAUGHT. 


WE believe that the following statements will be found to 
possess interest for many of our readers. They refer to ships 
fitted with the Howden system. 

Two years ago Messrs. Denny and Co. built two steamers 
for the British India Steam Navigation Co., the Vadala and 
Virawa. These steamers were alike in every particular in 
hull and machinery, with the exception of the boilers, the 
Vadala having two double-ended natural draught boilers with 
eight furnaces 3ft. Tin. internal diameter, while the Virawa 
had two single-ended boilers with Howden’s forced draught, 
having four furnaces 3ft. 6in. internal diameter. These two 
steamers have been working in the Eastern Seas for the last 
two years, and have been carefully tried by the company in 
order to ascertain the difference in consumption and other- 
wise. They have taken every precaution to arrive at a correct 
comparison by changing the engineers from the one ship to 
the other, &c., to eliminate any chance of error from better 
management in one ship than in the other. The report they 
now send, which we have through Messrs. Denny and Co., is 
that besides the other advantages of forced draught, the 
Virawa performs the same work as the Vadala on 15 per cent. 
less fuel. The coal used is to a large extent Bengal coal. 
This comparison, it will be noticed, is giving the natural 
draught every advantage in large boiler power, as the Vadala 
has eight 3ft. Tin. furnaces against the Virawa’s four 3ft. 6in. 
In addition to the saving in fuel, the Virawa has also shown 
the maintenance of a considerably higher average speed. Pro- 
bably in no case has there been so much care taken to arrive 
at a fair comparisén as in these trials, so that they may be 
accepted as in every way correct, and in no way prejudiced 
by personal interests. 

The s.s. Alene and s.s. Adirondack are two steamers 
belonging to Messrs. Leach, Harrison and Forwood, and fitted 
with triple expansion engines and boilers for 1601b. pressure ; 
the Adirondack with natural draught and the Alene with 
Howden’s forced draught. The results are as under. The 
coal used is American, and the indicated horse-power is the 
average over each voyage on the revolutions taken by counter 
from day to day. 


. Distance. Time Coal Dispt. I.H.P. 

Ship . « Knots. HM. Av: Speed tons. Tons. 
Adirondack out 1469 135 36 10°85 148 4097 1382. 
Alene .. ,, 1476 132 55 lll 138 — 1682, 
Adirondack home 1469 121 18 121 133°6 3160 1496. 
lene » 1467 121 51 12 126 _ 1725. 


It will be observed that the Alene with forced draught is 
more than 20 per cent. better than the Adirondack. 

In the report sent in by Mr. A. B. Forwood of a voyage to 
the West Indies with the Alene, he mentions that he con- 
sidered the forced draught was indispensable for their trade, 
as they could maintain a steady speed of twelve knots with 
ease under all conditions of atmosphere, and that instead of 
the men sweltering in the stokeholds in sultry weather trying 
to maintain steam, as in natural draught steamers, the stoke- 
hold was the coolest part of the ship. He noticed also that 
there was not a particle of dust or soot on the deck of the 
ship, a condition of things the very opposite from what he 
had been led to expect from the use of forced draught. 








THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRICAL RAILWAYS. 


At the ie meeting on Tuesday, February 14th, Mr. 
Harrison Hayter, President, in the chair, a paper was read dealing 
with ‘Electrical Railways,” by Dr. Edward Hopkinson, M.A., 
M. Inst. C.E. After reference to the recent progress made in the 
United Kingdom in the application of electric traction to tram- 
ways, and a comparison of this with the work done on the 
Continent and in the United States, a brief account was given 
of the conditions which Messrs. Mather and Platt, of Man- 
chester, were required to meet in their contract for the elec- 





trical plant of the City and South London Railway. The lead- 





oes 


ing features of the line were briefly alluded to. i 
gradients were 1 in 14 with, can in 30 ne maim 
traffic. There were four intermediate stations between - 
City terminus and that at Stockwell, the trains running at inte ~ 
of from three to four minutes. The total length was 3 miles an ~ 
yards. Full details were given of the generator station, Th “4 
were eight boilers of Lancashire type set on the Livet princi ‘l . 
with Vicars automatic stokers, working at 140 lb. pressure e, 
square inch. The generating plant consisted of four open vert 
compound engines, and four “ Edison-Hopkinson ” dynamos Th, . 
latter were belt-driven, and had an electrical efficiency at ful) | i 
of 96 per cent., and a commercial efficiency of 93:4 per cent, thet 
weight being seventeen tons. They were compound wound pas 
had a maximum output of 450 ampéres at 500 volts, runnin “7 
about 500 revolutions per minute. In connection with the drivi “ 
of the generating dynamos, the theory of jockey pulleys on hj 
speed belts was incidentally considered. 

The feeding conductors employed were of the Fowler-W. 
type, the working conductor being of channel steel, laid be 
the rails and carried on glass insulators fixed to the sleepers, 'T'} 
channel, rolled from a special quality of steel, had a specitic resi " 
ance as low as 0:0000105 ohm at 24 deg. C. The actual leakage oe 
the entire system, including generating dynamos, feeders 4 
working conductors, was in general 0°5 amptre, corresponding with 
a loss of 0°3-horse power. The return circuit was through the 
rails, which were uninsulated, and the method of dealing with the 
conductor at points and crossings was described. e@ use of the 
uninsulated rails as the “return” was discussed, as well as the 
effect of the earth currents thereby generated. Observations at 
the Royal Observatory, Greenwich, as also those made by Professors 
Ayrton and Rucker, showed that, in addition to the earth currents 
there were magnetic effects perceptible at considerable distances 
from the line. These disturbances were, however, small, and of po 
practical importance in connection with the working of telegraph 
and telephone systems in the vicinity. 

The essential and novel feature in the design of the locomotives 
was that the armatures of the motors were built directly upon the 
axles, whilst the magnets were supported artly on the axles, and 
partly on the frames; thus, gear of any escription was entirely 
obviated, and the mechanism was reduced to its simplest elements 
It was shown that the system of direct driving did not require a 
greater dead weight upon the line than was usual in ordinary |oco. 
motive practice; and that no injurious effects upon the armatures 
could be traced to vibration. The total weight of each locomotive 
was 10 tons 7 ewt., the length over the buffers being 14ft., and 
the wheel base 6ft. The two motors on each locomotive on the 
City and South London line were both capable of developing 
50-horse ower, corresponding with 310 revolutions of the axle per 
minute. e magnets were of the ‘‘ Edison-Hopkinson ” form, series 
wound, the armatures being of the Gramme ring type. The tractive 
force of the locomotives, with a current of 100 amperes, was 1180 Jb, 
and the maximum tractive force 30001b. The trains were fitted 
with the Westinghouse continuous automatic brake. Instead of a 
— working continuously on the locomotive, the latter was pro- 
vided with reservoirs placed under the curved side-plates of the 
cab, and charged with air at a pressure of 80 Ib. at the end of each 
journey. The reservoirs were of sufficient capacity to provide for 
about thirty stops from full speed. 

The efficiency of an electric railway system might be considered 
under three heads :—({1) The production of electrical power ; (2) 
its distribution ; (3) the re-conversion of electrical power into 
mechanical power. With regard to the first head, it was shown 
that the daily consumption of electrical energy, with eight trains 
in constant work, was about 3700 units, which were produced by 
the combustion of 7°51b. of Welsh coal per unit. As in the case 
of electric lighting stations, the efficiency of production of elee- 
trical power was greatly reduced owing to the variations of load. 
The average load on the generating engines and dynamos was only 
about one-half their full load, and consequently they could not 
work under conditions of maximum efficiency. 

The distribution of electrical power was shown to be strictly in 
accordance with Lord Kelvin’s well-known principle—that the cost 
of power absorbed in the conductors should be equal to the charge 
for interest on the capital invested in them, Thus the cost of 
distribution was a minimum. The average loss in the conductors 
was about 10 per cent. The average efficiency of the locomotives, 
under the actual conditions of running, was shown to be 70 per 
cent., and the electric efficiency of the entire system was 62 per 
cent. These results substantiated the estimates of efficiency given 
in evidence before the Parliamentary Committees on the Central 
London Railway Bill by Sir Benjamin Baker and Dr. John Hop- 
kinson. 

The cost of working the railways in successive half-years was 
deduced from the company’s half-yearly returns; and it was 
shown that the present cost of running, including all expenses of 
jong ga maintaining the generating station and locomotives, 
was 6°3d. per train mile — or 20 per cent. less than the cost 
guaranteed by Messrs. Mather and Platt. The cost of repairs of 
the generating plant and locomotives was only 0°39d. per train 
mile. The trains, when normally loaded, weighed 40 tons, and 
accommodated 100 passengers. Their average speed, including 
intermediate stoppages, was 11°5 miles per hour, and that of actual 
running between stations 13°5 miles per hour. The maximum 
= attained between stations varied from 20 to 25 miles per hour. 

e train mileage for the half-year ending December 31st, 1892, was 
214,417. Since the opening of the line two years ago, the loco- 
motives had run more than 820,000 miles, and had dealt witha 
traffic of over 12,000,000 passengers, 
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LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held on 
the evening of Saturday, the 4th inst., in the Cannon-street Hotel, 
when the President, Mr. W. T. Coates, occupied the chair, past- 
President Mr. H. A. Parker, the deputy chair. After the usual 
financial and other business was transacted, it was decided to hold 
the annual anniversary festival of the Association on the 22nd April. 
The President then read a paper on ‘ Leather Belting,” which was 
principally a translation from the German, and dealt at consider- 
able length with the nature and properties of leather belts and the 
best methods of using them for transmitting power. It was stated 
that the Philadelphia Exhibition showed us that Americans were 
ahead of people on this side, both in the manufacture of belting 
and methods of using it ; but since then knowledge had increased, 
and practice iroproved, and belting is now largely used everywhere 
with satisfactory results. Both reason and experience showed that 
belts ran best with the flesh side of the leather tothe pulley, and when 
guide pulleys were required they should be large in diameter and 
wide on the face, so as to allow the belt room to play. Circumstances 
frequently determined the speed of belting, but the best speed is 
about 90ft. per second, and the relation of the belt to the driven 
pulley should be a principal consideration, as slipping generally 
occurs there first. If belts are put on too tight much power 1s 
wasted in friction, but if the pulleys are made large enough in 
diameter for the work, properly balanced, and the belts just tight 
enough to prevent slipping, the work will be done smoothly and 
economically. A discussion followed, in which several of the 
members took part, the weight of opinion being in favour of single 
belts, or if necessary single belts with a strip down each edge, 
rather than ordinary double belts for heavy driving. In reply to 


criticisms, Mr. Coates said he had found a simple, easily remem- 


1000-H.P. 
bered rule for the width of belting to be W =-——~y> 


horse-power for eaca inch width at 1000ft. per minute. A vote of 
thanks was given to Mr. Coates for his trouble in bringing the 
matter before the meeting, and the meeting closed. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau AND CHEVILLET, Rue de la Banque. 

BERLIN.—ASHER AND Co., 5, Unter den Linden. 

VIENNA.—GEROLD anv Co., Booksellers. 

LEIPSIC.—A. TwikrTMeveER, Bookseller. 

NEW YORK.—InternationaL News Company, 83 and 85, 
Duane - street. 











PUBLISHER'S NOTIOE 


* * With this week's number is 3 issued as a Supplement a Tiro-page 
* Engraving of Details of the Shortlands and Nunhead Line, 
London, Chatham, and Dover Railway. Every copy as issued by 
the Publisher includes a copy of the Supplement, and subscribers 
ave requested to notify the fact should they not receive it. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*," All letters intended for insertion in Tue ENGINEER, or containing 
“questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

8. D. E. (Winchester).—Keid’s Handbook. You can obtain the book from 
yy 8, 82, Fleet-street. 

7S > (1) Certainly not, (2) Consult Bradshaw. (8) Four illustrations 
‘of a Caledonian express engine were published in THe ENGINEER Jor 
Auguat 13th and 20th, 1886. 

H. L. 8.—Jf you take sufficient interest in the matter, and can show a good 
reason for asking the question, we have no doubt that Messrs. Laird will 
answer it if you write to them 

W. A. 8. (S.A. Railways).— We would comply with your suggestion were it 
not that anything we might write on the subject would be made use of by 
one party or the other for puffing their wares. 

ErratuM.—Jn our last impression, on page 125, by « suficiently obvious slip 
of the pen, the date of t ¢ battle of Waterloo is given as 1812 instead of 
1815. Jn the latter year the price of wheat was 648. 4d. per quarter. 

Constant ReapEeR.—Messrs. Craven Brothers, of Manchester, make a cylin- 
der port facing machine, of which you will Jind a full description and 
engraving in our impression for December 16th, 1892, in the article on the 
Doncaster works of the Great Northern Railway. Tur Enoinrer of that 
date is out of print, but you can obtain a reprint of the article from the 
Publisher of THE ENGINEER. 

Water Suppty—Works FoR SMALL Towns.—A vwaeful little book of the 
character you mention is“ Water Engineering,” by Charles Slagg, pub- 
lished by Crosby Lockwood and Son, Perhaps, also, “ Notes on Water 
Supply in New Countries,” by T. W. Stone, might be of service. It is pub- 
lished by B. and F. N. Spon, 125, Strand, London, W.C. On sewerage and 
sewage disposal, ‘‘ Sanitary Engineering,” by Baldwin Latham, also 
published by Messrs. Spon. Binnie’s lectures on Water Supply, Rainfall, 
Reservoirs, Conduits, and Distribution, published by the Royal Engineers’ 
Jastitute, Chatham, would be very useful. See the articles on water tay: = 
of small towns in THe ENGINEER :— Vol. xlviii., pp. 217, 2 ix., 109 ; 
ti., 120, 160; lidi., 181, 208, 212, 396, 897, 476; Iv. 
434; lvi., 46; lvii., 6, 7, 8, 180, 452; Jviii., 120, 289, "308; 
416, 436; lx., 218, 220, 415, 418; dxi., 120, 121, 876, 400; 
489, 498, 








WOOD SCREW MAKING MACHINERY. 
(To the Editor of The Engineer. 

Sir,—We shall be obliged if any correspondent will give us the address 
of any wakers of wood screw making mac hinery. B 
February 14th. 8. B. anp Co. 
BONE SAWING MACHINES. 

(To the Editor of The Engineer.) 

Sir,—Will any reader kindly furnish the names and addresses of 
makers of automatic sawing machines for cutting bone, horn, ebonite, 
vulcanite, and other combs? Also machines used in the manufacture of 
nail and tooth brushes with ivory and bone backs. 3. Bax 

Manchester, February 15th. J. M. 8. ap Co. 


SUBSCRIPTIONS. 

Tue Enarveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in eae — 

Half-yearly (including double number) . £0 148, 6d. 
Yearly (including tro double aun vbers).. .. £1 98. Od. 

1} credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application. 

Tn consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Cortrs— 


agenly oe 68 6) ee ee ce 8s oe BO 188. OR 

Yearly ‘ #1 16s. Od. 
Turck Paper Copres— 

Hal f-yearly oo ee we SIO 

Yearly -» £2 Os. 6d. 


we ADVERTISEMENTS. 
»* The charge for advertisements of four lines and under is three shillings, 
for every two lined afterwards one shilling and sixpence; odd lines are 





charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “‘ ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going g to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THe ENGINEER. 





MEETINGS NEXT WEEK. 


InsTITUTION OF CrviL ENGIngEERS.—Tuesday, February 2ist, at 8 p.m. 
Ordinary meeting. Further discussion on Dr. Hopkinson’s paper, 
** Electrical Railways.”—Friday, February 24th, at 7.30 p.m. Students’ 
meeting. Paper, ‘‘On the Methods usually adopted in Devon and 
Cornwall for Dressing China Clay and Tin Ore,” by Mr. R. Hansford 
Worth, Stud. Inst. C.E. 

InsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, February 23rd, at 
the Institution of Civil Engineers, Great George-street, Westminster, at 
8 p.m. Ordinary meeting. ‘‘Note on Testing Alternators,” by Mr. W. 
M. Mordey. 

CLEVELAND INSTITUTION OF ENGINEERS. — Monday, February 20th, at 
7.80 p.m. Ordinary meeting. Paper on “ The Washing and Treatment 
of Coal by the Lithrig Process,” by Mr. Jas. I’Anson, Darlington. 
Description of a 28in. Steel Mill, with Shears and Subsidiary Plant, for 
the New British Iron Company (with limelight illustrations), by "Mr. 
Jeremiah Head, M.1.C.E., F.C.8., Middlesbrough. 

Socrery or ARTS.— —Monday, February 20th, at 8 p.m. Cantor lectures : 
“The Practical Measurement of Alternating Electric Currents,” by 
Professor J. A. Fleming, M.A., D.Sc., F.R.S. — Tuesday, February 21st, 
at 8 p.m. Applied art section: “ Wail- -papers and Stencilling,” by T. R. 
Spence. — Wednesday, February 22nd, at 8 p.m. Ordinary meeting: 
“Old Age Pensions,” by T. Mackay. 

Roya. InstiTvTIon OF GREAT Britain. —Friday, February 24th, at 
9p.m. Dr. Edward Hopkinson, M.A., D.Sc., on “Electrical Railways.” 
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INDUSTRIAL AND OTHER ACCIDENTS. 


A new feature of considerable importance presents 
itself in the Annual Report issued a few days ago by Sir 
Brydges P. Henniker, the Registrar-General for England 
and Wales. According to the announcement made, 
advantage has been taken of the opportunity afforded by 
the commencement of a new decennium to revise the 
classification of ‘‘ violent deaths,” including those due to 
accident and negligence, so as to give a more complete 
and intelligible account of their nature and origin. 
Among other causes of accidental death, this investiga- 
tion includes such as relate to the use of machinery and 
the exercise of various industrial pursuits. Although the 
facts are sufficiently striking when once brought dis- 
tinctly under review, there is only too great a risk that 
they will be generally overlooked, owing to the statistical 
form which they naturally assume, and the mass of 
tables in which they are buried. The circumstance that 
the particulars appear some time after the event may 
also serve to blunt the edge of curiosity, and to lessen the 
eagerness of any search for the purpose of knowing 
something more than lies upon the surface. Yet 
there is plenty to repay the inquirer for his trouble in 
going carefully through the Annual Report, even though 
the volume which contains the record of 1891 only comes 
to hand after the entrance of 1893. Among the “ violent 
deaths,” as the Registrar-General terms them, those due 
to accident and negligence were as many as 16,688 in the 
year 1891, and corresponded to 574 per million persons 
living, the ratio being rather higher than the previous 
decennial average. At the head of the list we find 805 
deaths connected with coal mines. But railways were 
accountable for 998 deaths, and vehicles not running on 
a line were the cause of 1310 fatalities, added to which 
are 209 deaths caused by horses apart from vehicles. 
It will thus be seen that accidents with vehicles cause 
the largest number of deaths, railways coming next, while 
coal mines take the third place. Perhaps this hardly 
accords with the general impression which prevails on 
the subject. So also in regard to the coal industry, 
explosions strangely affect the public mind, whereas 


these only caused 32 deaths in 1891, to which we may- 


add 11 from choke damp, while 402 lives were lost by 
falls of coal and stone, such deaths being above nine 
times as numerous as those caused by explosions. As 
many as 96 lives were lost by mishaps with wagons and 
trams, and 54 by falling down the pit or shaft. The 
details given with regard to vehicular accidents are also 
peculiar. Carts caused no less than 522 deaths, and vans 
and wagons 339, the two together being responsible for 
two-thirds of the vehicular fatalities. It is curious that 
while the fire engine and the electric car killed one 
each, the perambulator killed nine, though of course 
these victims were very young. Bicycles and tricycles 
killed 23 persons ; omnibuses, 39; and tramcars, 59. 
Fatal accidents by machinery obviously call for atten- 
tion. Under this head there are 209 deaths among 
males, and 11 among females. We may contrast these 
220 fatalities with the 339 deaths of the two sexes caused 
by vans and wagons. Considering the enormous extent 
to which machinery is employed in this country at the 
present day, it says something for the care with which it 
is managed that no greater sacrifice of life accompanies 
its use. The employment of horses, independently of the 
vehicular traffic, proves nearly as fatal. Of the male 
deaths from machinery 36 occurred in factories, and 28 
in the use of agricyltural machinery. Perhaps the figures 
suggest the need of some further precautions in the 
application of machinery to agriculture. The explosion 
of steam boilers caused 9 deaths. In building operations 
19 men were killed by the fall of material, and 124 by 
themselves falling from roofs, scaffolds, or ladders. In 
the class of deaths caused by poisons and poisonous 
vapours we probably have some of those fatalities which 
are due to unhealthy trades, as indicated by 105 deaths 
attributed to lead on the male side, and 27 among the 
females. In respect to “falls” we have some very 











strange results. As many as 66 of the male sex, and 31 
of the female were killed by falling from windows. 
These fatalities we may attribute in a large measure to 
the practice of outside window-cleaning, though the 
report says nothing on the point. But the strangest 
thing of all is that 888 males and 361 females lost their 
lives by falling down stairs. 

To these we may add 47 males and 67 females killed 
by falls in the room, thereby creating a total of 863, thus 
exceeding the number of deaths in coal mines, only in 
the latter case it is the male sex alone that suffers death. 
Burns, scalds, and explosions killed 2250, a number 
nearly equal to the deaths from railways and vehicles. 
There are 20 deaths from lightning, and 38 from -sun- 
stroke. While lightning and heat were thus fatal, cold 
killed 227. Weather agencies are accordingly account- 
able for 285 deaths, or more than were due to machinery. 
In reviewing the entire number of deaths from accidents 
and negligence, including classes we have not specified, 
it is observable that a large proportion occur among 
children. So far we may generally infer a purely acci- 
dental cause. On the male side, one-fifth of the deaths 
occurred among children under five years of age. On the 
female side the proportion is twice as high, the deaths under 
five years of age being two-fifths of the total, thus still 
further introducing the element of accident. It may be 
said that the guardians of the children should be more 
careful, and from that point of view we have to admit 
the idea of negligence. But the element of child-life 
does not affect the number of fatalities in coal mines, or 
in respect to railways and machinery. Among vehicular 
accidents it is more noticeable, mainly on the female 
side. Among the statistics of suicide, there is the 
curious fact that 26 men and 25 women encountered 
death by jumping from a height. There is reason 
to believe that among uninstructed persons an idea 
exists that in descending through the air by a leap 
from more than an ordinary altitude, life is extinguished 
before the body reaches the ground. The fallacy of the 
notion has been proved by gymnastic feats, the meaning 
of which is apparently little understood in some cases. 
But reverting to what we may call the industrial class of 
accidents, we venture to think that the present report by 
the Registrar-General is somewhatre-assuring. It would 
be well if the fatalities were fewer, especially among 
railway employés; but, on the whole, it would be no 
marvel if the results, in all that relates to mechanical 
agencies, were considerably worse than they prove to be. 


ASSISTANT COUNTY SURVEYORS IN IRELAND. 


UntTIL some twenty-six years ago the salary of an 
assistant county surveyor in Ireland was a very unknown 
quantity indeed. At that period it is evident that the 
remuneration was regarded as inadequate for the duties 
performed, and that such a conclusion should have at 
last been arrived at is by no means astonishing. When, 
however, it was once recognised and accepted, an Act of 
Parliament was passed which provided that the salary 
of the assistant surveyors should not exceed £80 per 
annum. How much less it might have been there are no 
exact means of ascertaining, but up to the present time 
the maximum has remained at that figure. We are not, 
however, so much concerned about the past legislation 
on this subject as about the future interests of these 
subordinate officials. It is the object of a Bill which 
was read a second time last Monday in the House of 
Commons to deal with the question of the salary to be 
paid, after the passing of the subsequent Act, to the 
assistant surveyors. 

It cannot be said of it that its clauses are numerous, 
its scope comprehensive, or its provisions munificent. At 
the same time, it seeks for powers to raise the miserable 
salary hitherto paid to the assistant county surveyors 
to nearly double the old amount, and to enable super- 
annuation allowances to be granted to the same body of 
men, under certain fair and reasonable conditions. We 
trust the Bill will pass through both Houses. The Act, 
when obtained, will render it lawful for the grand jury 
in any county in Ireland, if they shall so think fit, to 
raise the salary of any assistant county surveyor to a 
maximum of £150 perannum. We should have preferred 
to see this particular clause stated in a compulsory, 
instead of an optional manner. If any professional or 
working man fulfils the duties of his office in a satis- 
factory degree to his employers, his wages, salary, or pay, 
should not depend upon the concurrence of any especial 
body of men, or upon the vote of a majority of them. It 
is evident that, if the grand jury does not think fit, the 
Act might become practically inoperative, and the old 
maximum of £80 per annum be still adhered to. Itis not 
probable that such a contingency will arise, for had not 
the authorities who are concerned in the matter been 
desirous of being empowered to increase the pay of their 
officers, the Bill would never have been introduced. 

It is possible that when it is generally understood that 
the increase of salary will be dependent solely upon the 
satisfactory discharge of the duties of the office, young 
professional men w ill present themselves for these sub- 
ordinate appointments who would in time, with experi- 
ence, be capable of filling the higher post of head of the 
department. Clause No. 3 of the Bill has this possibility 
in view, for it provides that no assistant county surveyor 
shall be eligible for the appointment of county surveyor 
who shall at the time of such appointment be more than 
forty-five or less than twenty-six years of age. It is not 
very probable that there w ill be many candidates for the 
higher position at the minimum age. So far as regards 
the older man, it is somewhat doubtful whether, supposing 
that in order to qualify himself for the position of chief, 
he has to pass the examination prescribed for county 
surveyors, he would be able to do it. In the first instance 
he would have to be a highly-educated man both theo- 
retically and practically, as will be apparent to anyone who 
has perused the list of subjects and the conditions 
periodically published in our advertisement columns 
relating to these appointments. Secondly—and this is 
a task extremely difficult of accomplishment, and one 
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which very few men can achieve—he will have to keep 
his mathematical, scientific, and general theoretical 
knowledge up to the mark, and also up to date, at the 
same time that a very large portion of his time must of 
necessity be devoted to the practical carrying out of the 
duties of his office. We do not intend to assert that 
theory and practice must unavoidably clash—although 
sometimes they do—but we maintain that the profession 
of an engineer, in all its numerous branches, is essen- 
tially a practical one, and that, without neglecting either 
practice or theory, the time must arrive, as he advances 
in his career, when he must decide to which he intends 
to give most of his attention, or, in other words, which 
he will adopt. 

The last two clauses of the Bill are devoted to a pur- 
pose which commends itself, and is one which just at the 
present is prominently before, on a more extended seale, 
both the Legislature and the public. It deals with the 
question of pensions, and seeks to authorise the grand 
juries of Ireland to grant at their discretion to any 
assistant county surveyor in their service who shall 
become incapable of discharging the duties of his office 
by reason of permanent infirmity of mind or body, or of 
old age, an annual allowance not exceeding two-thirds of 
his retiring salary. There is nothing new in this provi- 
sion, except in its present application, as it is universally 
inserted in all the engagements and agreements made 
with candidates for Government appointments both at 
home and abroad. It may be mentioned in connection 
with this allowance that in the present Bill there is no 
age fixed for compulsory retirement, but it is possible 
that this detail may have been provided for, either in the 
last Act passed in the reign of her present Majesty or in 
the previous Acts of King William the Fourth. 
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CHEAPENED ELECTRIC LIGHTING. 

WE are glad to see that the electric supply companies are 
beginning to realise that the one way to push their industry 
is to place their commodity within reach of the masses. We 
welcome the news that some of our greatest companies— 
amongst them the London Electric Supply Corporation, the 
St. James and Pall Mall Company, and the Westminster 
Electric Supply Corporation—have announced the lowering 
of the standard rate from 73d. to 6d. per Board of Trade 
unit, with further reductions to 5d. in certain cases where 
considerable consumption exists. We cannot help feeling 
that this new departure on the part of the supply companies 
must result in great benefit to them, and we need hardly say 
that we heartily wish it may do so. The companies have 
hitherto had to depend on the contingent advantages of the 
electric light over other illuminants to counteract its increased 
cost; but a 6d. standard is getting so near the average price 
of gas in London, that we shall not be surprised to hear of 
a “sudden fluttering in the dove-cots”’ of the gas companies. 
However, fair and open competition is a thing to be desired 
in all industries, and we cannot, therefore, pretend that we 
feel any commiseration for those gas companies who, after 
many years of great success and splendid commercial 
returns, now have to meet the competition of this 
young industry. From our knowledge of the systems 
of the three companies who make this announcement of a 
lowered rate,4we havestrong grounds for feeling that the Electric 
Supply Corporation will command a very large share of the 
public favour. After an existence which has been troubled, 
and after a period in which it has shown a courage and reso- 
lution that is not often met with in public companies, it is 
now demonstrating the value of the particular system which 
it has adopted, and is showing that by it better regulation 
can be given than by the rival systems, and there is no doubt 
reason to believe that it is ina better position to look forward 
to a heavy demand, than companies which, with a less 
capital outlay, have also fewer facilities for supplying 
electricity in large quantity at high pressure. A great deal 
has been said in many quarters to the detriment of the high- 
pressure system of supply of which the London Electric 
Supply Corporation is the special exponent; we have always 
felt that the objections raised to the system are largely due to 
want of knowledge, and of course in some cases to the influence 
of rival interests, but it will be difficult for us to express our 
views on this subject better than has been done by Mr. W. 
H. Preece, who, in his address as president for the year of the 
Institution of Electrical Engineers, a few weeks ago made the 
following statement :—‘ The prejudice against high-pressure 
is still strong; it is thought to be unsafe, but time and 
experience will eradicate this impression, as they ultimately 
eradicate every fallacy.” Mr. Preece is quite right in calling 
this feeling a prejudice and a fallacy, for it is undoubtedly 
both. What has been said on the subject has led the 
untechnical public to suppose that these enormous pressures 
are brought into contact with their installations, and that 
they have, so to speak, in their houses a natural force of 
enormous intensity, and attended with considerable risks. 
We have seen a very excellent diagram which is now being 
circulated by the London Electric Supply Corporation, which 
should satisfy the minds of any man, technical or untechnical, 
that Mr. Preece states nothing more than the fact when he 
says the feeling against high-pressure arises from prejudice. 
The tension of the current in the house wires is precisely the 
same in the case of this company as of the others, and this 
being so, it is really difficult to understand how anyone can 
4 that there is more danger in the one case than in the 
others. 


THE IMPENDING CRISIS IN THE COALFIELD. 


Is there to be another “‘ Stop Week,” or “ Stop Fortnight,” 
in the coalfield? It seems the Yorkshire miners—rather, 
their leaders—talk of standing for a month before they will 
consent to any reduction in wages; but that would entail an 
expenditure in strike pay of £116,000 to £120,000, which 
would more than sweep away all the balance to the credit of 
the Yorkshire Miners’ Association. There is no concealing, 
however, the crisis which is at hand. For some time several 
leading coalowners in South Yorkshire have been telling the 
men, that if the value of coal continued to decline it would 
be impossible to keep up wages in face of a falling market. 
The men have listened in silence to these statements, 
which were referred to their leaders in the different 
Miners’ Associations. Two contracts of 100,000 tons 
each for the Peninsular and Oriental Steamship Com- 
pany were placed with a South Wales colliery at from 
13 to 15 per cent. reduction. The Egyptian Government 
also contracted with a South Wales company for 100,000 tons 
at 15s. 9d. per ton, or 13} per cent. reduction, free on the 





quay at Alexandria. In addition to these contracts, it is 
known that the railway and gas companies have obtained 
their last supplies at lower rates. Still the Miners’ Federa- 
tion purpose falling back on the old policy, that is, to stop 
the collieries, and thus create an artificial scarcity, to coerce 
consumers into paying more money, and thereby to compel 
coalowners to maintain the present rate of wages. Mr. 
George Bond, the managing director of the Staveley Coal 
and Iron Company, gives a timely warning to the Miners’ 
Federation. He recalls the general disorganisation of trade 
which followed the last stoppage, and the permanent damage 
done to the coal business by the substitution of other modes 
of lighting and heating for cooking and other purposes. 
Another stoppage, he says, would greatly advance the 
problem of how to do with less coal than ever. ‘“ The effect 
of a holiday of this kind upon wages,” he adds, “is always 
discounted by the previous accumulation of stocks.” It may 
be asked as well, what good does it do the miner? Even 
suppose he succeeds, which is very doubtful, where does his 
gain come in? He loses his wages; he has to pay more tor 
the articles he needs, because his own action has made pro- 
duction dearer; and when he returns to his work he finds 
that while he has been “playing” other people have been 
experimenting, and the nation’s needs in regard to coal have 
been curtailed instead of augmented. As for the general 
public, of course they suffer more severely, for as Mr. Bond 
puts it, the dislocation of business leads to irretrievable 
damage all round. 








LITERATURE. 


Transactions of the American Society of Mechanical Engi- 
neers. Vol. xiii. 1892. 
(Frrst Novice.) 

WE have on more than one occasion spoken in terms 
of high praise of the ‘ Transactions" of the American 
Society of Mechanical Engineers, and -although the 
volume now before us is not quite so thick as some of its 
predecessors, it fully maintains the reputation of the 
Society. Unwelcome as the statement may sound to a 
few of our readers, it is impossible to avoid saying that 
there are no transactions published in this country 
which possess so much interest and value for the 
mechanical engineer. The fact is due, we fancy, to the 
great interest which the members of the Society appear 
to take in its well being, and to the admirable system 
under which its meetings are carried out. 

The present volume contains 703 pages, large octavo. 
The letterpress has been admirably printed, and the 
diagrams are clear and drawn to a sufficient scale, while 
the paper is excellent, and there is a sufficient if not 
profuse index provided at the end of the book. It 
will perhaps save trouble if we state here that the 
‘“‘ Transactions” are published by the Society at No. 12, 
West Thirty-first-street, New York. We presume that 
they can be purchased by non-members, but we are not 
certain. 

Obviously, it would be quite impossible to deal seriatim 
with the contents of so large a volume. It must suffice to 
notice at greater or less length the papers and discussions 
which possess the greatest general interest. The 
president for 1890-91 was Mr. Robert Hunt, and 
his annual address, read at the New York meeting 
November 16th, 1891, was really a paper on the 
* Evolution of American Rolling Mills.” The president 
began, however, with some statements concerning the 
Society, from which we learn that it had, at the 
time he spoke, 18 honorary members, 13 life members, 
1190 members, 56 associates, and 166 juniors, giving a 
total membership of 1443. The paper contains a great 
deal of interesting matter. The first rolling mill, other 
than those employed in rolling ‘“ strap rails,” was erected 
in 1843 at the Mount Savage Works, Allegheny Co., 
Maryland. The Cambria Ironworks were built at Johns- 
town, Pa., in 1853. In 1850 there were fifteen rail mills 
in the States, but they could not be made to pay, and 
only two of them were running. Up to 1857 all rails 
were rolled in two-high mills, and those produced at 
Cambria from a very red-short iron were so bad that the 
prospects were very gloomy. Then Mr. John Fritz, 
mechanical engineer to the company, invented the three- 
high mill. This, after many difficulties, graphically de- 
scribed by Mr. Hunt, was made a success, and good rails 
were then rolled, because so much time was saved by not 
having to return the rail over the top roll. Much the 
same thing we believe was done in Wales, by driving the 
rolls at a very high speed and putting on a light draught. 
As an instance of the effect of machinery on labour, we 
may mention the statement, that before automatic 
appliances, such as feeding tables, were in use, fifteen to 
seventeen men were required to work a three-high train. 
The feeding tables reduced the number to five. The 
South Chicago mills have turned out in standard rail 
sections 845 tons in 12 hours; in 24 hours, 1571 tons; 
in a week, 8152 tons; in a month, 34,381 tons. It is 
easy to see that orders must be very heavy indeed to 
keep such an establishment going. In the wire mills, 
rods are rolled at a speed of 50ft. per second. In 
the Morgan continuous mill, 118 tons of rods have 
been rolled in ten hours through a single groove. Rods 
0°148 in diameter have been rolled from single billets 
weighing 210lb. The length of each rod was 3620ft. 
The conclusion of Mr. Hunt’s paper is devoted to the 
rolling of sheets direct from liquid iron, by Mr. Edwin 
Norton, at the works of Messrs. Norton Brothers, 
Chicago. We gather from Mr. Hunt that the process is 
a mechanical and not a commercial success. 

A paper by Mr. Nagle on “ The Rate of Rise or Fall in 
a Mercurial Thermometer’ followed the address. It 
possesses some interest for the makers, inventors, and 
users of automatic sprinklers. The results of experiment 
go to show that the velocity with which a hot or cold 
current of air impinges on the thermometer is all 
important. Mr. Nagle then read a paper on “ Limita- 
tions to Steam -Engine Economy.” He worked out 
a table, and plotted curves of steam consumption, on the 
assumption that the curve of expansion is a hyperbola ; 
that there is no clearance and no waste by cylinder 
condensation, and with the figures in this table the 





actual performance of any real engine can be compared, 
The idea is sufficiently attractive, but it was pointed out 
in the course of the discussion which followed that Mr. 
Nagle had omitted to allow for about 24]b. condensed 
per horse power per hour in the performance of work, 
— that this quantity must be added to the figures in the 
table. 

A very long and interesting paper was read by Mr. 
Samuel M’Elroy, on ‘The Brooklyn Pumping Engines of 
1860.” It is really, as the author stated, a contribution to 
the history of pumping engines in the United States and 
England up to 1860. There is plenty of food for 
controversy, although the author confines himself to what 
he regards as statements of fact, giving his authority in 
almost every case. These facts go to show once more 
that we are as far off as ever from learning what really 
does take place in an engine cylinder; or, rather, what 
conditions do and do not bring about certain effects. 
Speaking of the effect of jacketting, it is evident that the 
author does not believe much in it. He says: ‘ In 
single cylinders the beautiful indicator cards of the 
Cromwell line on jyin. cut-off with 6 lb. final pressure 
show that although they have jackets, turning steam into 
them is of no use. The steam jacket for over a 
century of experience has furnished abundant testimony 
of its law of action. Nevertheless, engines being femin- 
ine—souvent variées'—they do not always comply with 
established laws even in normal conditions.” The follow- 
ing passage is worth reproducing just now, when atten- 
tion is once more being turned to aéro-steam engines: 
“* Dr. Hall, in 1770, advocated the benefits of air charges 
in a boiler, and Smeaton, in 1772, used air as a pre- 
ventive of cylinder condensation. In 1854 Horatio 
Allen certified to remarkable results from the mixture of 
air and steam in the high-pressure cylinder, and in 1881 
Chief Engineer J. H. Chasmer, United States Navy, and 
the writer repeated those with equal results in power 
gain, and prevention of radiation from an unclothed 
cylinder.” 

A paper on ‘The Value of a Water Power,” by Mr. 
C. Main, is ingenious, but rests very much on assumptions 
which may or may not be well founded. To the general 
principle laid down, however, little exception can be 
taken ; it is ‘ that if the water power can be run cheaper 
than steam, the value is that of the power plus the 
cost of the plant less depreciation. If it cannot be run 
as cheaply as steam, considering its cost, &c., the value 
of the power itself is nothing, but the value of the plant 
is such a sum as would be paid for it new, which would 
bring the total cost of running down to the cost of steam 
power less depreciation. That is with just what can be 
got out of the plant and no more.” 

The paper on “ Electrical Power Distribution,” by Mr. 
Spaulding, is elaborate and far-reaching, but a good deal 
of it has been heard already in this country, and things 
ig on rapidly in the electrical world. Mention may 

e made, however, of the use of an electro-magnet in 
conjunction with an electric crane. This magnet, used 
in connection with a 380-ton electric travelling crane 
built by the Morgan Company, weighs half a ton, and 
with 216 volts and 4°9 ampéres passing, it carries a load 
of 9900lb. The magnet is found extremely convenient 
in handling pig iron, boiler-plates, &c., owing to the rapidity 
with which the load can be picked up and let go without 
the use of slings. 

Our readers will remember that we have on more than 
one occasion referred to trials of the Pawtucket pumping 
engines, which show that no economy worth having is to 
be got out of jackets. These perverse engines insist on 
setting at defiance all the arguments used in favour of 
the jacket. It seems that doubts were thrown on the 
tests made by Professors Jacobus and Denton, so a third 
trial has been carried out by Mr. Kent and Professor 
Jacobus, and the results are given in a paper by Mr. Kent. 
The most elaborate precautions were used to get accuracy, 
but without any difference in the result. It may, we 
think, be taken as proved now that the Pawtucket 
engines do quite well without jackets. The secret seems 
in their case to be that the boilers supply dry steam, and so 
far as is known jackets are practically useless when steam is 
very nearly or quite dry. Particulars are given of two very 
interesting experiments made by Mr. Kent and Professor 
Jacobus. The engines were run November 6th for eight 
hours with steam superheated by 17 deg. The steam 
used per horse per hour was 14°16 lb.; and on November 
7th for eight hours with steam containing 01 per cent. 
moisture, when the consumption was 14:4 lb. per horse 
per hour. Mr. Horace See, in the course of the discus- 
sion, stated that the steamship Ohio, with compound 
jacketted engines, was run for days with and without 
steam in the jackets at 60 revolutions per minute, but no 
difference could be detected in the coal consumption. 
The s.s. Aberdeen had the intermediate and low-pressure 
cylinder jacketted. The engines were submitted to 
elaborate tests by the late Dr. Kirk and Mr. Parker, of 
Lloyd’s, and it was found that the result was practically 
the same whether the jackets were or were not in use. 

A paper on “ Wood and Iron Pavements” contains a 
fair amount of specialised information. Another on the 
‘“‘ Tdiosyncrasies of Chimney Draught” goes to show that 
theoretical disquisitions on the subject are utterly useless, 
as they cannot possibly provide for all the multitudinous 
conditions that affect the flow of air through a furnace 
and into a chimney shaft. Thus, Mr. Le Van cited a 
case in which, according to theory, a certain chimney 
was only good for 450-horse power, but more boilers were 
put down, and it is doing with ease 1200-horse power. His 
view is that if the boiler setter will take care of the hori- 
zontal flues the chimney will take care of itself. 

Several pages are very usefully occupied with “Topical 
Discussions,” which contain much valuable practical 
information. There is a short biographical sketch of Mr. 
Hobbs, of lock fame, and two or three contributions on 
testing materials bring the first section to a conclusion. 
The latter half of the volume is devoted to the ‘ Pro- 
ceedings” of the San Francisco meeting, a notice of which 
we must postpone to another impression. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





TUBE DRAW BENCHES. 


Sir,—Owing to pressure of business we have had no opportunity 
of commenting on the notice that appeared on page 500 of your issue 
of December 9th last relating to improved mid-geared double- 
chain drawbenches and improved balance wagons, said to be made 
by Mr. 8. Platt for seamless cold-drawn steel tube-making. What 
we wish to say, Mr. Editor, is that this machine is singularly like 
one that we ourselves designed _— two years ago, two of which 
we first put down in this city for Messrs, Smallwood and Co. in 
January, 1892, and a woodcut of which we are sending you here- 
with, which we are certain we shall be right in saying was long 





FREE TRADE, FAIR TRADE, AND NO TRADE. 

S1r,—The letter of Mr. Banks in your issue of 20th January is 
of quite the usual Free Trade type, very stimulating to believers, 
but with nothing in it to convince those outside the pale. 

The statements are too broad and not sufficiently tangible to 
attempt to controvert with figures, and the figures given as to 
increase of rents and agricultural wages are evidently tical ; 
but there is something practical in the questions asked, and I 


should like, with your permission, to answer them, particularly as | 


the manner of asking them implies a contradiction of my state- 
ments in a former letter. 

With reference to our being driven out of neutral markets—as 
well as out of protected markets, which is beyond dispute—neutral 
markets where wé compete with other countries on equal terms, 


I would refer Mr. Banks to the report of the Royal Commission | 


on ‘Depression of Trade, 1887,” page 27, paragraph 25, which 


Page 28, paragraph 28, (3) and (4); as regards causes of depression. 
| 3) Phe effect of foreign tariffs and bounties, and the restrictive 
commercial policy of foreign countries in limiting our markets. 
(4) “‘ Foreign competition, which we are beginning to feel both in 
| our own and in neutral markets.” The above quotations relate to 

evidence given, but in summarising the causes of the depression 
| the Commissioners state—page 4, raph 67—‘‘ We are dis- 
| posed to think that one of the chief agencies which have tended 
| to perpetuate this state of things is the protectionist policy of so 
| many foreign countries, which has become more marked during 
| the last ten years than at any previous period of similar length. 
| The high prices which Protection secures to the producer within 
| the protected area naturally stimulate production, and impel him 

to engage in competition in foreign markets. The surplus pro- 
| duction which cannot find a market at home is sent abroad, and 
in foreign markets undersells the commodities produced under less 
| artificial conditions.” Mr. Banks may find his context in the 





before Mr. Platt made his first bench of this mid-geared type. It 
is only justice to us to say this much, as otherwise makers of 
seamless steel tubes, to whom our benches are well known, might, 
with good reason, think we had followed Mr. Platt, and this would 
be manifestly unfair to us under the circumstances explained above. 
We must ask you, Mr. Editor, to do us the courtesy of insert- | 
ing this letter in your next issue, together with the block | 
we are sending you, and which will enable your readers to 
form their own conclusions. 
Nile Foundry, Birmingham, 
February 15th. 


SAMUEL FISHER AND Co, 


THE CAMPANIA’S RUDDER. 

Sir,—In your very interesting and instructive account of the new 
Cunarder, Campania—in last week's ENGINEER—you refer to her 
rudder and shalt brackets as being on a new 
plan. The upper part of the former may be; 
but, as well as | can make out from the 
description, the lower portion is constructed 
exactly as Harland and Wolff have been doing 
for some years past now—and I fancy it is 
their invention, too. As to the “ bossing 
out” of the stern frames to form brackets or 
supports for the tail-end of the shaft, this is 
not new. Messrs. Harland and Wolff have 
done it in this way for years. My sketch 
of the stern of the Tauric shows this, as well 
as the opening in stern to permit of the 
screws being kept nearer the centre line to 
avoid fouling, &c. The screws overlap a 
little, so in consequence one is kept some- 
what ahead of the other. 

I might add, that the tracing is a copy of 
a pencil sketch made by me when the ‘Teuric 
was in Hamilton Graving Dock here, prior 
to sailing on her maiden trip. 

R. QUILLER LANE. 
Sydenham, Belfast, January 31st. 





ENGLISH UV. AMERICAN LOCOMOTIVES. 


Sir,—I have read the discussion on this 
subject with great interest; but it hardly 
seems to me that your last words are alto- 
gether ‘“‘reassuring and consoling,” You 
say that ‘‘the falling-off of speed on the 
Great Western Railway .. . is simply the 
result of the action of the Board of Trade for 
one thing, and of the existence of a great 
deal of single line on the other.” Now, I do 
not believe that the Board of Trade regula- 
tions have anything whatever to do with the 
running between ;Paddington and Exeter ; 
and there is certainly no single line on this 
= of the Great] Western Railway, yet the 
yest trains are all from five to ten minutes 
slower; and if the Great Western had to 
adopt;new safety systems on their single lines, 
perhaps you can tell me why they adopted 
the electric train staff, which necessitated a 
stop at every station, and not some form of 
tablet, such as that in use on the Great North 
of Scotland Railway, which allows time to 
pick up the tablet while in motion at thirty 
miles an hour? 

Finally, you say, let ‘‘ W. M. H.” take 
the percentages of trains over forty miles per 
hour in England and America, and he will 
find that Great Britain is not yet played 
out. Well, I do not know where he is to 
find these figures except in a book which I 
published on the subject in 1888, at which 
time Great Britain was well ahead of Ame- 
rica, 

If you will take the trouble to work out 
the same figures to-day, you will find that 
the United States ‘‘express mileage” equals, 
if it does not exceed, that of Great Britain 
in amount. In America there are also one 
or two long distance trains much better than 
anything that we can show in the way of running speed. | 

ew University Club, T. C, FARRER, 
St. James’-street, 8.W., Feb. 7th. 





| remarkable growth of industrial ente: 








MESSRS. FISHER’S TUBE DRAW BENCH 


states :—‘‘ The answers we have received from your Majesty's repre- | 


sentatives abroad lead to the conclusion that the condition of trade in 
the various countries of the civilised world differs very materially, 


and that commercial depression has not been so wide-spread | 


or so uniformly manifested as has sometimes been supposed. 
In Belgium, France, Russia, Scandinavia, Spain, and in the 
United States the position was represented as being almost 
identical in its leading features with that existing in the United 
Kingdom, whilst, on the other hand, in Austria and Germany the 
rise appears to 


neutralised the effects of falling prices and diminished profits. In 


some countries, notably in France and Italy, British trade does | 
not appear to have diminished in any undue proportion, but in | 
many others foreign competition has made large inroads on the | 
business of English firms, and, to quote Mr. Baring’s words in his | 

















STERN OF THE S.S. TAURIC 


report on the trade of Portugal, ‘Although we have not been 
ousted from the market . . we have rivals, native and 
foreign, who compete successfully in branches of trade in whtch 
we formerly held a monopoly.’” 


have | 


marginal note to this paragraph, viz., ‘‘ Stimulus of Protection in 
other countries.” 

The question as to who admits that we as a nation pay relativel 
higher prices for imports than we should if duties were imposed, 
I would answer by referring Mr. Banks to Cobden’s speeches, in 
one of which he states, ‘‘ Now, I have taken some pains to consult 
| those who best understand this subject, and I find it to be their 
opinion that a constant demand from England under Free Trade 
would have raised the level of European prices 2s. or 3s. a quarter 
during the above period ”—1832 to 1841. 

As this statement was made to re-assure the farmers and to 
show that land would not go out of cultivation if we adopted Free 
Trade, I will not depend upon it alone, but would refer to Mr. 
Faweett’s ‘‘ Free Trade and Protection,” page 23, where he says:— 
“‘The fact is altogether ignored that, although thegprice which 
the English may obtain for their goods is somewhat less than it 
was before the duty was raised, yet this reduction in price is 
trifling compared with the extent to which the price is raised in 
the importing country in consequence of the increase of duty.” 
If this means anything at all, context or no context, it means that 
| we have to reduce our prices in consequence of the Protectionist 
tariffs of other countries, and we may safely assume that those 
countries would reduce their prices in our favour if we imposed 
import duties. 

Hounslow, February 6th. 


JOHN BRETT. 


Sir,—In view of the dire condition of depression to which the 
trade of this country, both agricultural and manufacturing, has 
| been reduced, I have been led to the consideration of a subject 
| which, though simple and certainly not new, I yet think might 
prove a remedy, viz., the Bounty System ; such bounty to be pro- 
| vided by an import duty on manufactured articles. I would 
| suggest the application of this system—in the first instance to the 
growing of corn ; and if found advantageous—as I hope to be able 
to show it must necessarily be—afterwards extended to other 
forms of production ; neither need it ultimately be confined to the 
| productions of the United Kingdom, but made to embrace those 
of the British Empire and its dependencies, thus forming in the 
shape of a Zollverein a most important step in the direction of 
federation. In estimating what the effect of such a policy would 
be, I think it desirable to select some one article—say corn for 
| preference—and reducing the argument to its smallest dimensions, 
| endeavour to show that what is true of its parts is true of the 
whole. 

Let us then suppose it has been determined to pay a bounty of 
ls. per quarter on corn grown in this country—the amount, of 
course, must be fixed at such a point as to make the growing 
of corn fairly remunerative—that 1s. would be provided, say, on a 
pair of French boots. It may be granted then, for the purpose of 
our argument, that the boots are of the same value in themselves 
when offered for sale in this country as English-made boots; but 
the French boots are sold 1s. cheaper when admitted duty free ; 
when, therefore, the duty is imposed they are of the same value 
| and can be offered at the same price. If, now, the purchaser prefer 
the French boots, so long as the price remains the same, he pays 
1s. to the Exchequer, which shilling remains in the country and 
ges to enrich the agricultural interests, creating to that extent an 
increased demand for farms, for farmers, and for labourers. But 
let us pause here to notice the beneficent and immediate effect of 
the remedy I suggest. A cheapening process at once commences 
|in the French-made boots, and if the profit on such may be 
| reckoned at 3s. 6d., the French maker begins cutting his prices in 
| order to command our market, soon being content with 2s. 6d. 
| rather than lose the trade altogether ; thus providing the bounty 
| on our corn, to the great relief of our agriculturists, 
| That the effect would be such as I engage wept —, _ 
| a mt in our own painful experience, by the collapse of the 
enon Wade at Bristol, fhe p velba to our Sheffield, Staffordshire, 

Manchester, and indeed to the whole of our export trade, whereby 
we must have subsidised foreign exchequers to the extent of 
hundreds of millions sterling. 

Should the purchaser, however, prefer the English-made boots, 
which, other things being equal, his patriotism might very easily 
prompt, he would tend to set in motion such a revival of internal 

| trade as would increase in ever widening circles through the shop- 

| keeper, his assistants’, his tradespeople, their tradespeople, the 
workers on the raw material, and would even embrace the armies 

| of the unemployed, and would bring about such a condition of 

general prosperity as would quickly counteract the effects of 

hostile tariffs, by which we are now so unfairly handicapped. __ 

| I have said nothing of the many incidental advantages which 
would accrue to us, such as that of laine so much better able to 
feed our teeming population in case of war, and our comparative 
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independence of foreign supplies ; neither of the saving that might 
be effected in the fewer ships required to protect our food supplies 
and foreign trade, preferring rather to show what would be the 
effect of such a remedy in a single instance, in order to prove the 
argument with which I started, that what is true of a part is true 
of the whole. 

This policy would have two very important recommendations, 
the first being promptness of relief, as claimed by Mr. Chaplin at 
Lincoln on the 20th ult.; and the second, that it would not 
endanger the large loaf, or in other words, that the price of wheat 
would not be raised in the English market. H. B. SHOTTER. 

66, Lady Somerset-road, Highgate-road, N.W., 

February 9th. 





SMOKELESS POWDER. 

Sir,—At page 98 in THE ENGINEER of the 3rd inst. I have read 
the following sentence :—*‘ M. Canet lays stress on the fact that 
no nitro-glycerine is present in the smokeless powder he employs, 
a claim which we think can be made for very few smokeless 
powders. He urges that the effect of nitro-glycerine on the bore 
of a gun is very injurious. The usual objection is its liability to 
separate under extreme changes of temperature, and thus to cause 
irregularity and danger, but we do not know how far one or both 
these objections may have been overcome.” 

There is, no doubt, some misunderstanding about this statement, 
as it is very improbable that M. Canet, whose authority in 
artillery matters is very great, should have made such sweeping 
assertions with regard to all smokeless powders containing nitro- 
glycerine, and which are now very extensively used. 

Mr. Alfred Nobel was the first to take out a patent on the 
3lst of January, 1888, for a propelling powder composed of nitro- 
cotton and nitro-glycerine ; after very long and exhaustive trials, 
this powder has been adopted and used largely by nearly all the 
a countries. It:has been baptised with different names, 

ut it is generally called Nobel’s powder; in some countries it goes 
under the name of balistite or filite, according to whether it is cut 
intograins orstrips, and in England it goes underthe name of cordite, 
ene | on account of its shape, as it is used in the form of cords. 
Some other patents have been taken out since 1888 for slight altera- 
tions in the composition or mode of manufacture; but the main 
features remain the same. Now taking into consideration that 
many thousands of tons of these powders have been in use since 1888 
and 1889, it seems clear that they have passed the experimental 
stage, and that in the opinion of a great number of artillery 
experts, they have been considered good under all practical cireum- 
stances of climate and temperature. It appears, therefore, that 
the statement above mentioned, ‘‘that these powders are liable 
to decompose and become irregular and dangerous,” cannot be 
quite correct, and it would be interesting to know what experience 
M. Canet has for making such a gratuitous assertion. 

As regards the other statement, that “‘the effect of nitro- 
glycerine in the bore of a gun is injurious,” I cannot do better 
than refer M. Canet to the letter of Captain Noble, R.A., pub- 
lished in the same number of THE ENGINEER, page 108. He 
will then see that after a great many experiments, Captain Noble— 
whose authority, I am sure, he will recognise—declares that these 
powders have not developed any characteristic that would prevent 
their use in guns of any size, and it may be incidentally mentioned 
that most of the experiments were made with cordite, which 
contains the largest proportion of nitro-glycerine of any powder 


» now in use. 


From my own personal experience I can also most emphatically 
repudiate M. Canet’s statement. I have seen guns that had fired 
hundreds and thousands of rounds with Nobel’s powders, and they 
were all in perfectly good condition. The fact is admitted by 
many artillerists, in England and abroad, that the erosions pro- 
duced by Nobel’s powders are considerably less than those produced 
by black powder. It is quite true that nitro-glycerine powders so 
far have not found great favour in France ; though I have been 
informed lately by a good authority that the French Government 
has during the last year manufactured smokeless powders contain- 
ing a percentage of nitro-glycerine. But it ismy opinion that the 
reason of this antipathy has to be looked for in the fact that the 
manufacture of gunpowders is a Government monopoly practically 
managed by very few people, who being inventors themselves, are 
trying to keep out of France any other invention or improvement 
by discrediting anything which is not home-made. 

The chauvinism which prevails in such an otherwise enlightened 
country as is France, helps them in this line, and to-day the 
French nation prefers to use a powder which is not quite smoke- 
less, which gives inferior ballistic results, and costs more to make, 
but which is French; rather than adopt a powder perfectly smoke- 
less, giving better ballistic results and much cheaper, but which is 
of foreign origin. 

The French powder is mainly made of gun-cotton with the 
addition of small percentages of nitrate of barium or similar 
nitrates, and its ballistics are inferior to those of nitro-glycerine 

wders, as can be seen in the statements of experiments 
published by M. Canet himself. 

No doubt in introducing a new explosive so far different from 
the old black powders, to which we had got used for so many 
years, and in adapting it to guns constructed for black or brown 
powders, there are some difficulties to contend with, and certain 

recautions to be taken; but so far in every other country buty 

rance this problem has been easily solved ; and I have no doubt 
whatever that M. Canet himself, if he wanted to use in his guns 
nitro-glycerine powder, would very soon be able to overcome the 
drawbacks mentioned in the statement above referred and which 
has provoked this long letter, for which I beg to apologise. 

9, Victoria-street, London, S.W., E. Ristori. 

February 15th. 


THE BATAVIA EXHIBITION. 


Sir,—We have been requested by the President and Vice- 
President of the Section of Foreign Industry at the forthcoming 
Batavia Exhibition, which is to be held in August, September, and 
October of this year, to draw the attention of British engineers to 
the desirability of exhibiting their manufactures in the important 
and wealthy Dutch Colony of which Batavia is the capital. We 
may state that machinery and plant of the following nature would 
form highly suitable exhibits, viz., steam, gas, and petroleum 
motors; also water-wheels and turbines. Machinery for dealing 
with rice, tea, coffee, sugar, cinchona, rameh, and cotton. Light 
and portable railway plant. Mining machinery. Wood-working 
tools. Apparatus for electric lighting, which is coming into favour 
in the Colony, would form a useful exhibit. The minimum size of 
an installation for illuminating the main building would be about 
300 incandescent lamps of 16-candle power, and according to 
present prospects, such a plant would be a saleable one at the 
close of the Exhibition. Small installations could be sent also, but 
would form exhibits of a subsidiary nature; a good small plant, 
consisting of a petroleum motor, with 40 to 50 incandescent lamps, 
would probably prove saleable, if no accumulators were needed. 
The —— price of gas being high, gas motors of large power 
would probably prove unsuitable. The above are but a few items 
which naturally suggest themselves amid a crowd of desirable 
exhibits. 

Applications for space should leave this country not later than 
the 14th of April; offers for the supply of power or for electric 
lighting should be sent immediately. All exhibits would have to 
be delivered at the Port of Batavia before the 30th June. 
Machinery and other implements are admitted free of import duty. 
All transport of exhibits in the Colony both by rail and local 
steamers will be free. The export steamers from Europe will 
carry goods for exhibition at the usual rate of freight, but if the 
goods are not sold or otherwise disposed of, they will be brought 
back to this country free of cost. Exhibitors can arrange to 
have their goods looked after by any firm that represents them in 


Java, or failing this, the Exhibition Committee will endeavour to 
dispose of them ; but this is not recommended, as the committee, 
though a very influential one, is not a commercial undertaking. The 
offer of the committee to endeavour to effect sales is therefore 
only based on the assumption that the exhibitor is unable to find 
any suitable means elsewhere through which he can dispose of his 
property. 

On the Committee of the Foreign Section are the superintending 
engineer of the large local service of steamers, the chief engineer 
of the Government railways, the engineer of the Steam Tramway 
Company, and the English manager of the principal engineering 
works in Batavia ; therefore it will be seen that engineering ex- 
hibits will be under the direction of competent men, though it is at 
the same time very desirable that the fullest particulars be sent for 
erection and working of machinery. 

There will be no charge for space occupied, and the goods for 
this section would be received at the port, transported to the Ex- 
hibition grounds, and erected free of cost to exhibitors; but 
foundations, if such be needed, stages, or anything involving ex- 
pense other than that of mere erection, will be charged to the 
exhibitor. Every care will be exercised to transport and erect 
without damage or breakage, but the committee will not be 
responsible for such if it occurs. The exhibitor can, of course, 
appoint an agent or send a representative to care for his property 
both during transport, erection, and exhibition. No goods can be 
removed from the Exhibition until its close. Sketches and draw- 
ings will not be allowed to be taken of any machinery without the 
permission of the owner. Gold, silver, and bronze medals will be 
given to such exhibitors as the jury consider worthy of distinction, 
and the manufacture of these medals is now in hand, so as to avoid 
the usual delay in distribution. 

To intending exhibitors we ourselves will be pleased to give any 
further information in our power, and to afford them also any 
assistance in recommending agents in Java, or in freighting their 
exhibits. 

We may remark that small colonial exhibitions of this kind are 
in our opinion not unlikely to prove of advantage to well-considered 
exhibits ; it is probably a better method of advertising manufac- 
tures than that of sending them to great European exhibitions, 
where the expenses are heavy, and where so many exhibits are 
lost in space, or fail from other causes to attract attention. 

Jno, BrrcH anp Co. 

10 and 11, Queen-street-place, London, E.C., 

February 13th. 


THE SEPARABLE LAMP. 


Str,—In your issue of the 10th inst. I notice an engraving and, 
description of what is termed ‘‘ The New Separable Lamp.” The 
engraving shows a lamp in two pieces, namely, the globe for 
holding the carbon and the base for holding the wires which supply 
current to the carbon, the base being in the form of a plug ground 
carefully into the globe. The conductors are of iron, and to 
prevent air from entering at the ground joint the base or plug is 
varnished before being placed in position. 

In the spring of 1881 a consultation was held by the officers and 
mechanical experts of the United States Electric Lighting Company 
at New York. The Edison patents were carefully gone into, and 
I gave it as my opinion that if the Edison patents were ever 
sustained it would be on the narrowest kind of a claim, such, for 
example, as the combination of a slender carbon mounted ina high 
vacuum, platinum conductors melted into the glass, and with the 
globe all in one piece. It was decided that I should make some 
specimen lamps, and have them ready in case the Edison patents 
should be eventually sustained on these grounds. I accordingly 
made some lamps in two pieces exactly after the manner of the 
new separable lamp shown in your issue. The globes were blown 
for me in Philadelphia; the plugs were made of a glass-like 
porcelain at Trenton, New Jersey; the conductors were of iron, 
and were placed in position and the porcelain melted around them. 
The plugs were first ground into shape in a cast iron socket; a 
cast iron plug was employed for grinding the neck of the globe. 
The two were then ground together with gréat care, and were put 
together, some with paraffin wax, and others with melted copal. 
They were then pumped to a high degree of vacuity and sealed. 

My original application for an incandescent lamp in two pieces 
was filed in the United States, October 4th, 1878. In this patent, 
as originally filed, the whole process of “‘ flashing,” or treating the 
carbons electrically in an atmosphere of hydrocarbon gas, was 
described ; and this is the first document ever filed by any one in 
any country in which this process is referred to. Mr. Edison 
commenced his electric light researches about a year later. 

The specific lamp referred to in your paper as the new separable 
lamp was patented by myself in the United States, September 
13th, 1881, the application being filed April 25th, 1881. 

From the foregoing you will see that this so-called new lamp is 
not so very new after all. The United States Electric Lighting 
Company has amalgamated with the Westinghouse Company, and 
the new lamp is nothing more or less than the old Maxim lamp 
revived. It is, however, a most excellent lamp. The combined 
companies own all uf my electric lamp patents, and I have no 
doubt that this particular one will prove a great success, 

Baldwyn’s Park, Bexley, Kent. HiraM 8, Maxi. 

f February 14th. 





be = GREAT WESTERN TRAIN SERVICE. 

/ Sir,—I am sure you will allow me to reply to the letters in your 
to-days’ issue from ‘‘H.S. R.” and ‘ Cornwall,” criticising my 
original letter on the above subject, as well as your editorial note 
on page 108 to “‘ W. M. A.’s” letter ve English v. American Loco- 
motives. 

My first critic, ‘H. S. R,” may be disposed of in very few words. 
I never called into question the comparative train speeds—of 
which I am quite aware—of the two companies, but the actual 
performance from point to point as demonstrating the constantly 
improving service of the rival line. ‘‘Cornwall” simply begs the 
question from start to finish. 

I adhere with one single exception to the accuracy of my figures 
which he challenges. This exception is a point in my favour, as 
thenightmail reaches Millbay, Plymouth, at 4.45 a.m., or 18 minutes 
later than formerly, whereas I have accidentally shown it as arriving 
atits old time. These mail trains no longer go into Millbay, but stop 
only at North Road, which is in an out-of-the-way suburb of 
Plymouth. North Road is not Plymouth Station any more than 
Vauxhall is Waterloo, or Westbourne Park is Paddington, and it 
is only a stretch of imagination to call it so. Passengers to or 
from the hotels and towns and North Road Station have a much 
longer drive, while Millbay is the station of the Great Western at 
Plymouth. All other trains excepting, I think, the ‘‘ Cornish 
Express,” make Millbay their stopping place. By the down mail 
ey hed only reach Millbay fifteen minutes after arriving at 

North Road, and up passengers leave Millbay seventeen minutes 
before the train leaves North Road. Therefore, my statement 
that the up journey is twenty minutes worse is confirmed. 

The Board of Trade signalling regulations are past ordinary 
comprehension, and seem to have been devised to loader rather 
than to facilitate traffic. But neither these regulations nor the 
single line sections can be responsible for the Exeter-eastward 
services. ‘‘Cornwall’s” excuses are at best a plea of studying the 
company’s pocket rather than the publicconvenience. Exeter and 
Plymouth passengers do not ask to be taken round by the Weston 
super-Mare curve. There are plenty of local trains from Bristol 
to serve Weston without spoiling through expresses. The South- 
Western run competitive trains from London at 3 p.m. and at 
5 p.m. respectively, reaching Exeter 34 minutes and 68 minutes 
earlier than the Great Western expresses, leaving London at the 
same time. Yet ‘‘ Cornwall” accuses me of making a mountain 
out of a mole-hill. That the Great Western run more trains I 





admit, but some of them are atrociously bad, and the utility of 


running two trains close together as do the 2.5 p.m. and 2.15 p.m, 
from Plymouth, is not apparent to the lay mind. I think if 
** Cornwall” will ask the authorities, he will find this second train 
is comparatively empty, except for local passengers, or on special 
occasions, 

The alteration in the newspaper train is greatly felt in the far 
west, and its present condition must stand up as an indication of 
the Great Western Company's policy in places where it has a 
monopoly. This policy is also clearly indicated in the enclosed 
letters, which appeared in the Western Morning News of 26th and 
27th January, in which the writars complain of the Tavistock 
branch service. I had a fair experience of this line in the summer, 
and preferred driving eight oe 9 to the South-Western station at 
Tavistock to wasting several hours in weary waiting. Anybody 
verusing the Great Western time-tables will find an ample ‘fund 
speculation as to what principle is taken as a basis for fixing 
the times of branch trains, relatively or otherwise, to those on the 
main line. The Barnstaple service seems arranged to drive 
passengers to the London and South-Western, and the Minehead 
and Cheddar services are equally bad. 

I have said all that is necessary, I am sure, and my previous 
statements have been confirmed by other correspondents, and, | 
venture to say, not disproved in any single instance. 

I shall rejoice to see the Great Western Company announcing 
accelerated services, and once more taking “‘ Nulli Secundus” as 
its motto in the West. Whether the Castle Cary line will ever be 
practicable for fast trains, as well as profitable, is, I should think, 
a great question, but the obligatory stop at Swindon should be got 
rid of by one means or another. 8. E. G. 

London, February 3rd. 


Srr,—In my letter on the above subject, in THE ENGINEER for 
February 38rd, I forgot to insert in my list of Great Western 
expresses to Exeter the 1.15 from Paddington, which will bring the 
Great Western service still further in advance of the South- 
Western. I would refer “‘E. B. D.” to your note on page 108 for 
the explanation he requires. I would also remark that, in addition 
to the Exeter expresses on the Great Western in my list, there are 
some which only fall short of the express standard on account of 
the ten minutes’ stop at Swindon, It seems also to have been 
forgotten that, since this time last year, a new express has been 
put on each way. H. R. 8. 

Reading, February 3rd. } 

{We can publish no more letters on this subject at present.— 


Ep, E.] 





VACUUM JACKETS. . 
Sir,—For some time past I have had in my mind—and on my 
notes—the application of vacua, and I venture to ask the opinion 
of your readers on the following suggestions which were ultimately 
embodied by me in one of my specifications. It is a curious 
coincidence ‘that Professor Dewar’s experiments--of which I 
shortly afterwards read—and Mr. Donaldson’s remarks—er/e the 
last sentence but one of the last paragraph of his letter in last 
issue, page 131—fully support some of the ideas referred to. An 
‘absence of medium” to conduct must mean an ‘‘ absence of 
conduction ;” and that a top will spin three or four times longer 
in a vacuum than inair. Then why not “ jacket” boilers, uptakes, 
casings, steam pipes, cylinders, or any part of any engine to which 
it may be desirable to apply it, by a partial vacuum or absence of 
air? RoBert McGLasson. 
Selhurst, S.E., February 11th. 





ELECTRICITY IN CHURCHES. 

Str,—I notice in your annual review in THE ENGINEER of 
January 6th it is stated that ‘‘the use of electricity in churches 
seems to be as yet very slight, &c.” It may interest your readers 
to know that the Mormon Tabernacle, with an auditorium of 150ft. 
by 250ft., is lighted by six are lamps and about 200 gas burners, 
and that the Temple now nearing completion has a plant of its 
own, consisting of four Armington and Sims’ engines with Edison 
dynamos, total 200-horse power running about 2000 incandescent 
lamps. Also that several of the ward meeting houses are so 
lighted. 


Salt Lake City, January 30th. Wma. J. SILVER. 








SAPLESS CEDAR BLOCK PAVING. 





In a paper recently read before the Western Society of Engireers 
and printed in the journal of the Association of Engineering 
Societies, Mr. Thomas Appleton gives a brief account of the 
manufacture and durability of the sapless cedar block paving, or, 
in plainer terms, a pavement of cedar blocks from which the sap 
wood has been removed, now in use in the town of East Saginaw, 
Mich. Prior to 1886 the cedar paving blocks used were sawed 
from peeled cedar fence posts, the bark and knots only being 
removed. On most of the streets of the town the travel was not 
heavy enough to wear out this pavement before it perished by 
decay. This decay naturally took place soonest in the sap wood, 
which, being softer than the heart wood, broomed up and wore 
away, leaving a rounded top surface to the block, and making a 

gery rough pavement in a few years. It was therefore decided to 
NS a cedar paving block with the sapwood removed. The first of 
this was laid in 1886, and since that time no other kind has been 
used. An examination of the sapless block paving laid in 1886, 
made in October, 1892, showed that the blocks were sound on all 
sides, and that there had been very little brooming. Details of 
the manufacture and cost of these sapless cedar blocks are given 
as follows by Mr. Appleton :— z 

In manufacturing the sapless block, the cedar is first sawed into 
block lengths. It is not necessary to remove the bark, as it comes 
off with the sap wood. The blocks are then taken to a press or 
punching machine. The bed of this machine has holes 4in., 5in., 
6in., 7in., 8in., 9in., and 10in. in diameter. At the top of these 
holes circular collars or knives are secured, standing up 2in. or 3in. 
above the bed-plate. A block is placed on one of these knives, 
and the platen descending forces the block down through the hole 
in the bed, while the sap wood and bark is shaved off above the 
bed. The intention is to take off all the sap and no more, so that 
the attendant places the block over the largest die that he thinks 
the heart wood will fill. In case he misjudges the size of the 
heart wood, and the resulting block still has some sap wood upon 
it, the block can be punched again through the next smaller-sized 
die, and the sap wood entirely removed. Generally, the defective 
blocks as they come from the punching press are taken to a second 
machine, which has one straight knife and other knivee of various 
radii of curvature, and these fit in the bed, and remove the sap 
wood and bark or any decayed wood that may be on one side of the 
block. 

The block from the punching press has a very pretty appearance. 
Each block is a perfect cylinder, with sides straight and true. No 
knots or bunches are left, so that they can be set close together in 
paving. Those that have passed through the second machine 
have equally straight sides, but their cross-section is not always a 
true circle ; it may be a segment of a circle with a straight side. 
But there are plenty of places for split blocks, and as long as the 
blocks are sound and free from sap, it is not essential that 
they should all be exactly cylindrical. 

The common cedar block is made only from small sized trees, of 
such size as would be used for fence posts. The sapless block is 
made from any size of tree, large or small, solid or hollow hearted. 
Any piece that has 4in, of good heart wood goes into paving blocks, 
but the wood is all heart wood, and of good sound timber. 

The average cedar block has from 25 per cent. to 35 per cent. 
sap wood upon it, Sap jin. thick on a 7in. block would make 
24 percent. sapwood. Ona4in. block the same thickness of sap would 
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make 34 per cent. of the entire area of the block, On some blocks the 
sap will run more than in. in thickness, Throwing away 34 per 
cent. of the material adds to the cost of the paving. A pertinent 
inquiry is, what does this sapless cedar block cost? On the first 
jiece of cedar block paving in East Saginaw, the extra cost for 
sapless blocks was 10c. per square yard over the cost of common 
blocks. Recent figures for — block paving in some of our 
suburbs give a difference of . per square yard. I understand 
that this latter difference is largely due to the cost of railway 
freight from the block manufactory in Michigan, If the blocks 
were manufactured in this city just as the common blocks are, this 
difference of 30c. per square yard would probably be reduced. 








ROYAL INSTITUTION. 
ELECTRICAL SCIENCE. 

Ar the Friday evening lecture last week, Mr. A. Siemens 
dealt with the above subject. He said that electricians had 
an advantage in the circumstance that by experimenting on 
a small scale, they could tell what could be done on a large 
scale so that their laboratory experiments were of excep- 
tional practical value. Where water power was cheap, an 
electrical plant was of special value; in such countries as 
Norway, for instance, it was possible to make the heating 
power of electricity pay, for there it is possible to make it 
replace the charcoal fires of the nail-makers. A carbon tube 
is placed in a long box filled with sand, and made incan- 
descent by the current, so that a long steel rod pushed 
slowly through it can be so heated that at the other end it 
can be turned into a spring on a mandril, and the slower 
the man turned the latter the hotter grew the metal, which 
gave easy control over the process. He turned a steel spring 
in this way from a rod of iron 6ft. or 8ft. long, and said that 
he would not attempt to make nails. In turning the spring 
the workman can see for himself whether the temperature is 
quite even. Rivets also can easily be heated in an electrical 
furnace, and in situations in which the use of fuel would be 
dangerous. At the Crystal Palace, last year, he said, cooking 
was done by electricity, and the utensils consumed fuel only 
when they were in use. 

In relatgon to the distribution of power from a central 
station, he asserted that this had been done long before the 
time of the Vienna Exhibition, and instanced Jacobi’s elec- 
trical launch in 1835. 

The lecturer described the works of Messrs. Siemens, in 
which electrical power is distributed, and each section of the 
works has its own meter measuring the electricity used 
therein. Hestated that there was a great saving of space in 
the buildings by the use of electricity. Again, electrical 
motors took but as much power as was necessary for the 
work to be done, and fewer attendants to the machines were 
necessary. In consequence of various advantages, electrical 
power had been selected in Liége for use in a small-arms fac- 
tory. Another feature of electrical power is that it can be 
supplied to small works at the same charge as to large works. 
It also diminishes capital outlay, which is of importance in 
small works. Those electrical companies which supply light 
encourage the use of motors to keep the machinery at the 
central station more evenly at work. He stated also that 
electricity could be used in places in which work had to be 
done by manual labour, or not at all. 

The speaker next stated that insulating materials which 
are durable under low-pressure currents, soon break down 
under high-pressure currents, so that low-tension systems are 
less liable to get out of order. At high pressures, some 
nominal insulators prove not to be insulators at all. By the 
use of a current of excessively high tension, he showed in 
succession that it would soon go through long slabs of wood, 
slate, and marble. Where it passed through the latter, it 
drove out the carbonic acid, and changed the marble into 
lime, the presence of which in particular places was indicated 
by painting the slab over with phenol-phthaleine, which 
turned pink where it came into contact with lime. In an 
experiment with aslab of glass, he showed that the extremely 
powerful current, although it did not pass through the glass, 
passed round it. 

In an experiment which was to prove that under certain 
conditions a cylinder of glass would rotate under the action 
of the current, the cylinder did not move, although he gave it 
a poke with a stick, ‘just to encourage it,” he said. The 
time was too short to allow this demonstration to be put right. 








ELECTRIC LOCOMOTIVES IN FRANCE. 





A GREAT many attempts have been made in France during 
the past year or two to apply electricity to the propulsion of 
locomotives, but so far they have not been attended with any 
conspicuous measure of success. Engineers have been upon 
the point, as they believed, of solving the problem which had 
taxed their ingenuity for solong a time, but some unexpected 
difficulties cropped up to defer indefinitely the consummation 
of their great ideal. Once more they have reached a point in 
the development of electric locomotives beyond which progress 
is said to be extremely easy, and the enthusiastic confidence 
of engineers in the success of their experiments has communi- 
cated itself to the general public, who fully expect to see 
within a few months a number of swift and noiseless engines 
leaving the principal termini in Paris. One rumour that an 
electric train would shortly traverse the distance between 
Paris and Brussels in four hours had to be officially denied, 
so implicitly was it believed in by the public. At the present 
moment there are three electric locomotives about to be 
tried upon the principal lines, and as they are being con- 
structed upon entirely different systems, the chances of success 
will be greatly increased. For the State Railways a locomotive 
has been designed by M. J. J. Heilmann, who has produced 
an entirely new form of engine, which carries a steam motor 
operating a dynamo, and supplying accumulators. The 
engine is mounted upon two bogies, and carries an armature 
on two axles and a boiler in the rear. In working order the 
engine is said to weigh 90 tons, including 6 tons of coal and 
12 tons of water. Upon the Chemin de fer du Nord, the chief 
engineer, M. Sartiaux, has for some time past been engaged 
upon a locomotive for which the electricity will be stored in 
accumulators. This engine is now complete, and is being 
experimented on. What is considered to be a much more 
feasible scheme is that poet by MM. Bonneau and 
Desroziers, engineers on the P.L.M. line, who have taken a 
very prominent part in adapting electricity to locomotives. 
They are carrying out the plan of establishing a number of 
generating stations, from whence the electricity is carried 
along the lines by aérial wires, and utilised by contact with 
a metallic brush. If this method is not a financial success it 
is not likely that the other two proposals will pass into the 
practical stage, for according to some French authorities, it 
will be impossible to utilise accumulators for the electrical 
propulsion of logomotives, unless their weight is considerably 





reduced. While, moreover, attempts are being made to solve 
this fascinating problem, a great deal of progress is likely to 
take place in the construction of steam .locomotives ; nearly 
all the fast enginesare now being mounted on the bogie system, 
and next winter a service of trains is to be established to cover 
the distance between Paris and Nice—680 miles—in twelve 
hours, instead of seventeen hours which are at present 
necessary for the transit of the special expresses. 








NORTH-EASTERN RAILWAY EXTENSIONS. 


THE North-Eastern Railway has not, like the Midland 
and other railways, a large and costly number of new 
branches in course of construction, but it has in course of 
progress and in contemplation a number of minor works that 
in the aggregate entail a considerable outlay. Thus, in its past 
half-year, it has expended the sum of £373,226, and out of 
this no less than £279,997 was spent on lines and works that 
are already open for traffic. In the list of lines and works in 
course of construction there are only three entries for the 
past half-year —that of the Dunston extension, which is 
expected to be completed in a few months, and on which 
altogether £182,000 have been spent; that of the Annfield 
Plain and Team Valley branch; and that of the Sherburn 
House and Durham branch. A considerable sum was also 
spent last year on additional working stock. For the half- 
year that is now current we find that the estimate of the 
expenditure is £438,304 on capital account. Of this sum, 
additional working stock claims the large amount of £120,000. 
A sum of £55,567 is set down for the lines, &c., in course of 
construction, the largest amount being on the Annfield Plain 
and Team Valley branch, £21,000 in the half-year. Then 
there are sums for the Dunston extension completion, for the 
Sherburn and Durham branch, for junction lines at Consett, 
and for curves at Ryhope and Haswell, the two latter, 
though specifically named, together claiming only £10,000 in 
the half-year. Finally, the considerable sum of £236,737 is 
to be expended in “ betterments” on the lines and works 
already open for traffic. The circumstances of the North- 
Eastern, and especially the fact that it is made up of so large 
a number of small branch lines, explain in part the number 
of the works of rather limited extent which it has to take 
in hand. At most of the large towns it serves in 
Durham and on Tyneside, its lines are so infringed on by 
property that extensions or widenings are difficult and costly, 
but the growth of the traffic forces these improvements, and 
they are gradually made. Thus the station at Newcastle and 
the lines converging thereto are being enlarged ; at Stockton 
a new station is now near completion ; and at West Hartle- 
pool the growth of the timber traffic is forcing the provision 
of additional accommodation imperatively on the attention 
of the directors. The famous coal dock near Jarrow is being 
enlarged, and there are other additions which show that on 
Tyneside much work is being done to improve the facilities 
for travel and transit there; whilst on the coast line of 
Durham the project of a line by anew company from Seaham 
Harbour to West Hartlepool is at least a proof of the need 
of some further facilities. Whether the works at which we 
have glanced are proofs of the desire of the North-Eastern 
Railway to serve its own district fully, may be a matter for 
speculation. It seems to be thought by some that there is 
the need for twenty lines to connect the district with the 
populous regions of Lancashire, as well as of the smaller 
lines and junctions that are being carried out and contem- 
plated in improvement of the system. The North-Eastern 
Railway has in the county of Durham the most productive 
of the coalfields of the empire, and the competition that 
there now is in fuel may be taken as a proof that there is 
need for all requisite facilities to be given for the cheap and 
economical transit of the fuel, and when railways give 
efficient aid, its proximity to the sea will be found an 
unequalled benefit. 











ON THE RATE OF EXPLOSION IN GASES. 





THE following is an abstract of the Bakerian lecture on ‘‘ The 
Rate of Explosion in Gases,” delivered before the Royal Society by 
Professor Harold B. Dixon on January 19th:— 

(1) Berthelot’s measurements of the rates of explosion of a 
number of gaseous mixtures have been confirmed. The rate of 
the explosion wave for each mixture is constant. It isindependent 
of the diameter of the tube above a certain limit. 

(2) The rate is not absolutely independent of the initial tempera- 
ture and pressure of the gases. Yith rise of temperature the 
rate falls; with rise of pressure the rate increases; but above a 
certain crucial pressure variations in pressure appear to have no 
effect. 

(3) In the explosion of carbonic oxide and oxygen in a long tube, 
the presence of steam has a marked effect on the rate. From 
measurements of the rate of explosion with different quantities of 
steam, the conclusion is drawn that at the high temperature of the 
explosion wave, as well as in ordinary combustion, the oxidation of 
the carbonic oxide is effected by the interaction of the steam. 

(4) Inert gases are found to retard the explosion wave according 
to their volume and density. Within wide limits an excess of one 
of the combustible gases has the same retarding effect as an inert 
gas—of the same volume and density—which can take no part in 
the reaction. 

(5) Measurements of the rate of explosion can be employed for 
determining the course of some chemical changes. 

In the explosion of a volatile carbon compound with oxygen, the 
gaseous carbon appears to burn first to carbonic oxide, and after- 
wards, if oxygen is present in excess, the carbonic oxide first 
formed burns to carbonic acid. 

(6) The theory proposed by Berthelot—that in the explosion 
wave the flame travels at the mean velocity of the products of 
combustion—although in agreement with the rates observed in a 
certain number of cases, does not account for the velocities found 
in other gaseous mixtures, 

(7) It seems probable that in the explosion wave—(1) The gases 
are heated at constant volume, and not at constant pressure; (2) 
each layer of gas is raised in temperature before being burnt; (3) 
the wave is propagated not only by the movements of the burnt 
molecules, but also by those of the heated but yet unburnt mole- 
cules; (4) when the permanent volume of the gases is changed in 
the chemical reaction, an alteration of temperature is thereby 
caused which affects the velocity of the wave. ° 

(8) In a gas, of the mean density and temperature calculated on 
these assumptions, a sound wave would travel at a velocity which 
nearly agrees with the observed rate of explosion in those cases 
where the products of combustion are perfect gases. 

(9) With mixtures in which steam is formed, the rate of 
explosion falls below the calculated rate of the sound wave. But 
when such mixtures are largely diluted with an inert gas, the 
calculated and found velocities coincide. It seems reasonable to 
suppose that at the higher temperatures the lowering of the rate 
of explosion is brought about by the dissociation of the steam, or 
by an increase in its specific heat, or by both these causes. 

(10) The F 5 peyton of the explosion wave in gases must be 
accompanied by a very high pressure lasting for a very short time. 








The experiments of MM. Mallard and Le Chatelier, as well as the 
author's, show.the presence of these fugitive pressures. It is 
possible that data for calculating the pressures produced may be 
derived from a knowledge of the densities of the unburnt gases 
and of their rates of explosion.—Nature. 








CATALOGUES. 





Since our last notice we have received the following :— 

Slatter, J. G., and Co., 68, Victoria-street, London, 8.W., and 
Millwall, London, E. Electrical Machinery, &c. This is another 
copiously illustrated catalogue of electrical machinery and appa- 
ratus, every electrical and mechanical particular of which is, with 
the prices in most cases, fully set out in extensive tables ; projectors, 
search lights, and lamps of various kinds are included, and the 
Waller-Manville conduit system of underground electrical conduit, 
and other systems of tramway traction, are illustrated. 

Smith, Archd., and Stevens, Queen’s-road, Battersea, London, 
S.W. Hand Lifts, Hoists, and Cranes. The lifting machinery 
included in this catalogue included hand hydraulic lifts for 
warehouses and for passengers, signboard or counter lifts, letter 
lifts, and self-sustaining hoists. 

Cradock, G., and Company, Wire Rope Works, and Wire Draw- 
ing Mills, Wakefield, and 6, East India-avenue, London. Original 
manufacturers and introducers of Lang’s patent steel and iron wire 
ropes. This is an exceedingly well-prepared catalogue of Lang’s and 
other wire ropes, with illustrations of the application of the rope 
in mine and tramway haulage, and of the various appliances re- 
quired, including rope clips, wire rope pulleys, wire rope attach- 
ments, methods of splicing wire rope, information upon, and 
examples of wire rope power transmission, arrangements of rope 
driving, of wire rope for steam and hand ferries, for overhead rope- 
ways, including various forms of gear, hangers, and saddleheads. 
The catalogue also contains authoritative figures giving the strength 
of different kinds of wire ropes. 

Waygood, R., and Company, Newington Ironworks, Falmouth- 
road, London, 8.E. Hand Power Lifts and Hoisting Machinery. 
This is another well-illustrated and well-finished catalogue of 
hand and power lifts and hoisting machinery of various kinds, 
including the motors and hydraulic pressure plant necessary for 
hydraulic lifts. It is a well-finished catalogue, and gives examples 
which would form a guide in any case. 

Ward, B., and Co., 15, Great,George-street, Westminster, 5. W. 
Patent Grooved and Channelled Concrete Paving as applied to 
Stables, &c. Patent Steel Webbed Fireproof Floors. Manu- 
facturers in artificial stone, wood paving, and fibrous plaster slabs. 

Lechat, J., 16, Avenue de la Republique, Paris. Manufacture de 
Courroies de Transmission. Belts and Belt Fasteners. 

Electric Construction Corporation, Ld., Wolverhampton. 
Dynamos, Motors, Switches, &c. This is a very highly-finished 
catalogue, on too highly-finished or polished paper. It illustrates 
and gives mechanical and electrical particulars and dimensions of 
various forms of lighting, electro - depositing, and power trans- 
mission dynamos, with numerous illustrations of the application in 
central stations. It also gives alternating current dynamos, 
motors, switches, and other fittings and transformers for con- 
tinuous and alternating currents. 








LIVERPOOL OVERHEAD RaILWAY.—We may mention that the 
engraving of the view from pier head looking towards St. Nicholas 
Church, which we published last week, was from a photograph i j 
Mr. John Ashley, of Brown, Barnes, and Bell Studio, 87, Lord- 
street, Liverpool. 

NavaL ENGINEER APPOINTMENTS.—The following appointments 
were recently made at the Admiralty :—Staff engineer: James M. 
C. Bennett, to the Royal Arthur, to date March 2nd. Chief Engi- 
neers: Joseph T. Purkis, to the Rangoon ; Ernest F. Ellis, to the 
Calliope, to date February 15th. Engineer: William C. Burnett, 
to the Royal Arthur, to date March 2nd. Assistant engineers: 
Charles W. P. S. Bartwell, W. H. Beckett, and W. G. Lawrence, 
to the Royal Arthur, to date March 2nd ; Frederick H. Hutchings, 
to the Vivid, additional. Assistant constructors, 3rd class: W. H. 
Carter, to the Royal Sovereign ; George E. Suter, to the Anson ; 
and Julian J. King-Salter, to the Rodney, as assistant-engineers 
for temporary service for about one year. 

SOUTHAMPTON AND THE NEW AMERICAN STEAMSHIP LINE.— 
Elaborate arrangements are being completed at Southampton 
to welcome the Inman Line on its taking up its head-quarters 
at that port. The Empress Dock will be used by the line, 
and new baggage warehouses are being rapidly erected, as also 
a refrigerator, with the latest improvements, for the dead 
meat traffic, which will be a new feature in the arrangements. 
The Mayor, Corporation, and representatives of the port will 
proceed to Calshot on the 4th of March to meet the City of New 
York, which, with great ceremony, will be escorted into the port. 
On the following Monday a civic banquet is contemplated, to be 
attended by representatives of the company, whilst later the whole 
crew of the vessel will be similarly entertained. Messrs. Lucas and 
Aird are pushing forward the new graving dock they are construct- 
ing for the South-Western Company, at a cost of over a quarter of 
a million. More than 400 men are at work, and over 6000 yards 
of chalk are being daily utilised in building the embankment. 
The work will probably take three years to complete, and will 
then be the largest graving dock in the world. 

THE JUNIOR ENGINEERING Socrety.— At a meeting of this 
Society held at the Westminster Palace Hotel last Friday, Mr. S. 
Boulding in the chair, a paper on ‘‘The Application of Small 
Electric Motors,” was presented jointly by two members, Mr. 
Douglas Heap, M.I. Mech. E., and Mr. Arthur Heap, Stud. 1.E.E. 
After giving an account of the several types of motors in general 
use and the purposes for which they were specially adapted, the 
authors described the various systems of gearing, in connection 
with which raw hide leather was mentioned as a material which 
had been satisfactorily applied in the manufacture of belts, ropes, 
twist, bevel gear, and pinions. The requirements of the several 
electric power supply companies in regard to the use of motors 
were tabulated, and the simple arrangement introduced by Mr. 
Baron, manager of the St. Pancras Company, for supplying current 
to electric motors during the daytime at the cheap rate of 3d. per 
Board of Trade unit, was explained, the great advantages of the 
device both to the supply company and to the consumer being 
pointed out. The paper next dealt with mechanical and electrical 
tests which the authors had made, the results of running actual 
plants being given, showing their cost and efficiency. These 
included tests of an electric capstan, saw-mill, hoist, and other 
machines where small electric motors were applicable. Special 
appliances were next considered, including the electric rivetter of 
M. Piat, and Mr. Rowan’s electro-magnetic drilling machine. 
Attention was drawn to the working facilities of such ‘tools, as 
compared with those of the ordinary kind, on ship and bridge 
building, and for other constructional purposes of a similar nature. 
In conclusion, some of the general precautions to be observed in 
running small plants were referred to, and the methods of 
coupling-up the mains to the motor were described. Some of 
the motors, together with other specimens, were exhibited to the 
meeting. An animated discussion followed the reading of the 
paper, Messrs. H. B. Vorley, Callow, A. H. Dykes, B. H. Joy, A. 
Williams, W. B. Clarke, A. W. Marshall, W. J. Tennant, and 
others taking part.—The eighth anniversary dinner of this flourish- 
ing Society was held on the 28th ult. at the Holborn Restaurant, 
the President—Dr. John Hopkinson, F.R.S.—being in the chair. 
Among those present were Sir G. G. Stokes, F.R.S., Sir Frederick 
A. Abel, F.R.S., Mr. W. H. White, F.R.S., Professor Perry, 
F.R.S., Mr. W. W. Beaumont, and Mr. David Joy. This Society, 
which was only founded in 1884, has been very successful, largely 
due to the activity of the secretary, Mr. Dunn, the number of 
members in September last being 291, as compared with 263 in 
the previous year. 
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MANCHESTER ASSOCIATION OF ENGINEERS. 





THE members of this Association held their thirty-seventh 
anniversary dinner at the Grand Hotel, Manchester, on Saturday, 
Mr. T. Daniels, the President, occupying the chair, and there was 
a very good attendance, amongst those present being Messrs. 
G. B. Goodfellow, past-president, Aldermen Bailey, T. Ashbury, 
H. Webb, B. A. Dobson, J. West, Dr. E. Hopkinson, and 
Councillors Saxon, Frankenburg, and Farmer. 

Mr. Joseph Nasmith, in proposing the toast of the Municipal 
Corporations, referred to the important engineering work now 
being carried out in the district by the municipal authorities. 

The toast was responded to by Mr. Councillor Saxon, who, in 
touching upon some of the more important schemes upon which 
the Manchester Corporation were engaged, said that they had Dr. 
Hopkinson’s word for it that the system of electric lighting in the 
city would be ready at the t of the ing year. 
The Corporation were also establishing a Manchester system of 
hydraulic power, for working the presses in their large warehouses ; 
and another very important undertaking was the main drainage 
scheme, which required a good deal of engineering talent in its 
construction. There was also the disposal of town refuse, in which 
again engineering talent was largely called into requisition; and 
the system of destructors now being introduced would, in his 
opinion, altogether revolutionise our ordinary methods, and in 
conjunction with water-closets would, he believed, be the system 
of the future. 

Mr. Alderman Bailey, in responding for the Corporation of Sal- 
ford, referred to the value of technical education in connection 
with the engineering industries. In the present day, he said, our 
wars were not waged between the princes and potentates of 
different nations, but between the workmen of one country and the 
workmen of another, and he urged that they should carefully 
study the imports to see where the workmen of other countries 
were beating them. He was convinced that there were a number 
of articles in which they were allowing their American and Con- 
tinental rivals to beat them, which they could make not only just 
as cheaply, but much better at home. He had been singularly 
successful in preventing many German and American goods coming 
into this country, and if th«y would only bestir themselves, there 
were a great many other articles which were being supplied from 
abroad which they could make themselves at a right-down good 
profit. We were, however, very much behindhand in one thing— 
the foreigner knew how to sell better than we did. The Americans 
could bring over their lathes to this country and get higher prices 
than were being paid here to English makers. is was a thing 
they ought to be ashamed of; it was simply a question of the 
foreigners being better salesmen than they were. Their com- 
petitors had united the Anglo-Saxon enterprise with the German 
technical knowledge, and produced so much better salesmen that 
frequently they were able to sell goods here of inferior quality and 
at a higher price than they could be produced in this country. He 
would urge that they should take up technical education in a 
thoroughly efficient manner, and with the natural advantages we 

in this country, we ought to be able to defy the world. 

Mr. F. Hazelton next read the thirty-seventh annual report, in 
which the council had pleasure in congratulating the members on 
the continued success and progress of the Association. To the 
membership roll, during the year, had been added twelve honorary 
annual members and fourteen ordinary members, but taking into 
account the loss by death, resignation, and erasure, the effective 
addition to the membership amounted to five, bringing up the total 
number of names of all classes on the roll to 350, namely, 25 
honorary life members, 107 honorary annual members, and 218 
ordinary members. The financial statement showed that the 
balance standing to the credit of the Society, after payment of all 
accounts due up to December 31st, amounted to , as against 
£3181 at the close of the preceding year, thus showing a surplus 
of £124 on the year’s working. It was with profound regret the 
council had to record that, during the year, death had removed 
the followi members :—Messrs. E. Asquith, Manchester; R. 
Birtwistle, Hastingden ; T. Cryer, Manchester; Sir J. Farmer, 
Salford ; John Nasmith, Manchester; Wm. Richardson, Oldham ; 
and James Taylor, Oldham. In reviewing the work of the past 
year, the council desired especially to expresss their cordial thanks 
to all those members who had read papers or contributed to the 
discussions, as it was to such gentlemen the Association was largely 
indebted for its present position and influence. 

Mr. B. A. Dobson, in proposing prosperity to the Association, 
said, with regard to technical education it was evident from what 
he had seen of the probabilities of the extension of education 
amongst workpeople that master engineers and employés in 
positions over workmen would be compelled to extend their educa- 
tion very much beyond what it had n up to the present time. 
Associations of that kind must therefore form a nucleus for giving 
to those who attended the meetings and discussions, not only a 
knowledge of their own particular branch of business, but instruc- 
tion as to where and how they failed in their general knowledge. 
The President, in briefly responding to the toast, referred to the 
many advantages offered to members of the engineering profession 
by the Association. They had amongst them some of the heads of 
the profession, whilst they also embraced the actual workers in 
the shops, but at their gatherings for the reading of papers and 
discussions every member met on the same level. 

Mr. J. West proposed ‘‘The Guests,” in responding to which 
Mr. I. Levinstein, of the Manchester Chemical Association, said 
that in chemical engineering there was a vast opportunity for the 
engineers of this country. In applied electricity there was also 
another large field before them, in connection with which there 
was one branch which had not been sufficiently recognised in this 
country, and that was electrolysis, by which they resolved com- 
pound bodies into their component parts by electricity, and which 
was destined to revolutionise the whole of the chemical industry. 
There was no doubt they were passing through a period of canbe 
depression, and various reasons were being assigned for this, but 
he believed that prosperity and supremacy in trade would rest 
with the nation which was able to put into the field of industry the 
largest army of highly trained and educated men. In this country 
they had splendid material—men highly developed in a physical 
sense, and full of energy, pluck, perseverance, and endurance; 
let them give to them improved technical education, and it would 
be seen that they would fight not only successfully the battle of 
competition, but would further extend the supremacy of the trade 
and industry of the country. 

Mr. S. Garnett and 8. Y. Shoubridge also responded to the toast, 
after which Mr. T. Ashbury pro the ‘‘ Engineering Profession,” 
which was responded to by Messrs. W. Hunt and L. B. Wells, 
and by Dr. E. Hopkinson, who referred to the advance which had 
been made in electrical engineering during recent years, but which 
as yet had only brought us to the threshold of what might be 
achieved in the future. 

The toast of the Chairman, proposed by Mr. G. B. Goodfellow, 
then closed the proceedings. 











AMERICAN ENGINEERING 


(From our own Correspondent.) 


NEWS. 


Water - power plant. — The Rochester Power Company, of 
Rochester, N.Y., has a plant driven by the Genesee River, 
utilising the power or head due to the Genesee Falls, the height of 
which is 90ft. There are two double Leffel water wheels, 264in. 
diameter, each supplied by a 5ft. flume, under an effective head 
of 87ft., with a a of 6250 cubic feet of water per minute. 
Each wheel developes 600-horse power. The wheels are of 
phosphor-bronze, with buckets made of tinned steel. Each wheel 
has its own flume and gate, and can be run independently of the 





other. The power is transmitted from a 5ft. rope wheel by sixteen 
Manilla ropes, ljin. diameter, ther rope wheel, 12ft. 
diameter, 90ft. above, the ropes being etal | to the proper 
tension by a tightener wheel carried in an adjustable frame. e 
ropes run at the exceptionally high speed of 7540ft. per minute. 
The Genesee River at flood times is 293ft. wide and 5ft. to 6ft. 
deep at the Fails. The power-house is just below the Falls, and 
the condition of the water and the bed of the river prevented the 
use of a timber cofferdam in laying the foundations. The rock 
overhung a deep pool, and the overhang was blasted down to fill 
the pool, raising a pile of rock about 12ft. above the water. This 
was used as a cofferdam, the water lowered by pumping, and the 
sloping bed of the river bevelled out for masonry. The irregular 
spaces in the loose rock were filled by dry cement mortar in . 
trodden into place. The depth of the pool was 10ft. to 13ft., the 
bottom having a slope of 45 deg. 

Water-power dam.—A large masonry dam to form a reservoir for 
water-power has been built across the Colorado River at Austin, 
Texas. The dam is 68ft. high, built of limestone blocks on the 
interior, with a granite facing wall on both sides. The up-stream 
side is nearly vertical, the down-stream side has a slope of 3 to 
8, with a curve of 20ft. radius for the crest, and a reverse curve 
of 31ft. radius to the toe, the total width being 66ft. over the base. 
The limestone was obtained in the neighbourhood, and weighs 
150 1b. per cubic foot. The granite was hauled sixty miles. All 
masonry is laid in Portland cement mortar of three parts sand to 
art cement. Many of the blocks weighed as much as ten tons. 
‘The sides of the river are rocky bluffs, rising above the crest of 
the dam 60ft. on one side and 10ft. on the other side, affording an 
excellent site for the establishment of a suspension cable-way, and 
hauling ropes for running material out and lowering it into place. 
The dam is 1275ft. long, contains 95,000 cubic yards of masonry, 
cost 576,000 dols., and occupied about two and a-half years in 
building, in spite of floods in the river. The cable-way is 1350ft. 
long between supports, with a 2hin. carrying rope. The lake 
formed will be 2 acres in area, and will furnish 14,500-horse 

wer for sixty hours per week. The spillway is 1125ft. long. 

e power-house will have four horizontal turbines of 500-horse 

wer under 54ft. head of water, and two vertical turbines of 

-horse power. The total cost of dam, power-house, and distri- 
bution pipes for water supply will be about 1,400,000 dols. 

Philadelphia and Reading Railroad terminns,—A very large new 
terminal station with an enormous train shed is being built at Phila- 
delphia, Pa., for the Philadelphiaand Reading Railroad. The man 
building or head-house is of granite and pressed brick, 266ft. 
ar my 100ft. wide, and eight storeys high, the upper floors 
being let for office purposes. The train shed covers thirteen 
tracks, with six longitudinal platforms. The trusses are of the 
three-hinge type, and are among the largest in the world. The 
clear span between centres of shoe-bearing pins is 259ft., and the 
height from centre of shoe pins to centre of crown pin is 83ft. 3sin. 
The chords or booms are curved between panel points to conform 
to the true curve of the arch, instead of being straight between 

nel points, as is the more common practice. The lower chord 

as a curve of 80ft. radius from the ground to a height of about 
50ft., and then a radius of 280ft. The trusses are arranged in 
irs 5ft. apart, each pair forming one of the main arches, there 
veing eleven of these arches, about 46ft. centre to centre. The 
shoe bearings along one side of the train shed have roller beds for 
expansion, and the shoes are connected by eye bars 4in. deep and 
1jin. thick, passing under the tracks and platforms, and the eyes 
fitting over the shoe pins. The crown pins are 5in. diameter and 
2ft. din. long. The lok of the arches is vertical for a height of 
34ft. There are eleven lattice girder purlins carrying lattice girder 
rafters carrying the wooden roof sheathing, which is covered with 
tin. There are four longitudinal skylights and a clear-storey roof 
at the ridge. 

Lubrication of locomotives and cavs.—This was the subject of 
discussion at a recent meeting of the Western Railway Club. On 
the Lake Shore and Michigan, every car that comes to the shops 
has the entire packing taken out, freshly soaked waste used for 
re-packing, and the box well cleaned. The result of this practice 
has been a marked decrease in the reports of hot boxes. The 
brasses also are re-melted, as it is found that with one melting in 
the ordinary way hard spots occur, which make the journals run 
hot. Wool waste is preferred on some lines, and is more elastic 
than cotton waste, not packing down so hard. It is considered 
more economical, though of greater first cost. If boxes are used 
with lids that are awkward to open, the car inspectors and oilers 
will get negligent, and frequently satisfy themselves by merely 
feeling the box to see if it is hot, instead of opening it to see if it 
is in proper condition. The average cost of lubricating freight 
cars on one road was 9 cents per 1000 miles, and the quantity of 
oil used was two-thirds of a gallon per 1000 miles. The track and 
road-bed have considerable effect on oiling. A badly ballasted 
road will require more oil on the cars, and a sandy ballast is very 

Economy can be effected by careful and systematic oiling 
and inspection of boxes, but must not be carried too far in quan- 
tity of oil, or the injury to journals and brasses will outweigh the 
oil consumption. In one case, where a locomotive averaged 
65 miles per pint of valve oil, the lubricator was soldered down for 
experiment, and the engine ran 1720 miles without re-filling, or 
800 miles per pint, while the cylinders and valves were in perfect 
condition at the end of the test. 

Compound locomotives.—Three heavy compound engines are being 
built by the Rhode Island locomotive works for the Chicago, 
Milwaukee, and St. Paul Railroad. They are designed for heavy 
express trains between Chicago and Milwaukee, a distance of 85 
miles. They are two-cylinder compounds, with high-pressure 
cylinder 19in. by 26in., and low-pressure 3lin, by 26in. There are six 
driving wheels 6ft. 6in. in diameter, carrying 80,0001lb., a four- 
wheel leading truck or bogie carrying 32,000lb., and a two- 
wheel pony trailing truck carrying 18,000 1b., the total weight of 
the engine being 130,000 Ib. e fastest time now is 24 hours, or 
at the rate of 34 miles per hour including stops. The advantages 
of compound engines are practically and cancetoily shown by the 
extent to which they are ee adopted by roads in all parts of the 
country, and for every class of service. It is not a trial on one 
road, but on many roads; generally one or two engines are bought 
first and larger orders follow. The Norfolk and Western has 
ordered fifteen passenger engines of the ten-wheel type—six- 
coupled wheels and a leading four-wheel truck—and twenty freight 
engines of the consolidation type—eight-coupled wheels and a two- 
wheel leading truck—all to four-cylinder compounds. The 
existing elevated railway in Chicago has all compound engines, and 
a new elevated road in that city has placed orders for twenty four- 
cylinder compound tank engines. 

Nickel steel.—The advantages of nickel steel for armour plates 
have been thoroughly established, and this material will now be 
used almost exclusively for the armour of the new vessels of the 
United States Navy. Further practical experiments are now to be 
made to ascertain the efficiency of the material for other purposes, 
shop tests having shown such good results. On the two new ships, 
Brooklyn and Iowa, a section of each propeller shaft will be of 
nickel steel. They will necessarily have the same exterior diameter 
as the other sections, and will therefore be bored to give a cross- 
sectional area of equivalent strength to the other sections. The 
nickel steel will have 90,000 lb. tensile strength, against 65,000 lb. 
for the ordinary steel, with 20 per cent. elongation in both cases. 
Should this prove successful, the use of nickel steel will effect a 
considerable reduction in weight of machinery. Its use for guns 
is also to be experimented with, and a shipbuilding company 
coy yn to try it for boilers, using about lin. nickel steel of 

,000 Ib. tensile strength, instead of 1}in. steel of 60,000 lb. The 
matter is now under. consideration by the engineers of the 
company, the steel manufacturers, and the Government Board of 
Boiler Inspectors. The cost would be little, if at all, in excess of 
that of ordinary steel, as the percentage of nickel used is very 
smal]. Two or three of the largest steel works are now prepared 
to manufacture nickel steel commercially for various purposes, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
A CHIEF topic in trade circles this week has been the Queensland 
disaster. e opinion was expressed on ’Change to-day, Thursday, 
in Birmingham, and yesterday in Wolverhampton, that the next 
mails would bring considerable orders for galvanised sheets, and 
for structural iron to repair the mischief wrought by the floods, 
It is estimated that halt the houses in South Brisbane are either 
totally destroyed, or so damaged that they will have to be entirely 
rebuilt. Among numerous bridges which have been swept away 
is, it is noted in this district, one which took nine years to build, 
Gasworks plant, colliery plant, printing machinery, and other kinds 
of mechanism have also been damaged, so that engineering require- 
ments, as well as iron and steel necessities, should be freely ex- 
ressed. The damage seems to be general throughout the water. 

sheds of the Brisbane, Mary, and Burnett rivers. 

Another important trade matter is the increasing severity with 
which the high price of coal presses upon iron manufacturers. This 
dead weight is stated, indeed, by some makers to be the impedi- 
ment which is retarding a trade revival. Ironworks and forge and 
mill coals are declared to be 2s, to 2s. 6d, dearer than the position 
they should normally occupy relatively to the selling prices of iron, 
Forge coal, itis urged, should be 6s. 6d. ,'and mill coal 7s.—consider- 
ing the price of iron—and not 8s, 6d. to 9s, 6d., asnow. The whole 
question is becoming increasingly important, and it is stated hy 
some large fuel users that if present prices are maintained, 
additional ironworks will have to close in addition to those already 
shut down. Coalmasters on their part, however, say that the iron- 
masters have already had reductions amounting to 2s. per ton since 
prices were at their maximum; and they urge that with colliers’ 
—— as now, they cannot see their way to grant any further 
relief. 

One of the main causes of the quietude in the finished iron trade 
is the continued lack of Colonial and foreign demand. This has 
been largely brought about by the financial position in which many 
of the Colonial and foreign markets now find themselves. They 
are unable to obtain further loans from this country, and not, 
therefore, having the money to spend, their inability to obtain 
funds being attributed to their having spent money too lavishly 
in the yo 
Black sheets are in rather improved request this week in conse- 
quence of better orders from the galvanisers. Singles are 

‘6 17s. 6d. to £7 ; doubles, £7 to £7 5s.; and trebles, £7 17s. 6d. 
to £8. Galvanised corrugated sheets continue £11 upwards for 
24 gauge, according to quality. Inquiries are reaching the 
galvanisers from South Africa, India, and Australia. 

The bar trade is only moderately: active. Common sorts have 
however, been in better call, and some makers are obtaining an 
advance of 2s, 6d, per ton upon the recent minimuin. The a* erage 

uotation remains £5 12s. 6d. Merchant sorts continue £6 to 

5 10s., small; rounds are selling at as low as £5 15s. to £6, ana 
the basis prices for marked bars remains £7 10s. 

A factor which at the present time is militating against the pig 
iron trade is the effect of the increased railway rates upon the 
cast iron hollow ware industry. Pig iron makers reported this 
afternoon that they were advised by some consumers engaged in 
this business that the railway rates question was working against 
them sadly, and that in some cases a lot of finished hollow ware is 
now lying upon the shelves waiting dispatch, but makers decline tc 
send it away until they get some sort of assurance from the railway 
companies that the maximum rates recently introduced will not be 
enforced. 

Evidence is accumulating that the railway rates question will be 
a serious one for manufacturers in this district. The pig iron 
makers are complaining of the inequality which present marks the 
railway companies’ arrangements in the matter of coke rates. The 
companies lately withdrew the rebate of 1s. per ton previously 
allowed on cokes coming into this district from Derbyshire, South 
Yorkshire, and elsewhere, making the new rate 4s. 10d. per ton 
net, as against 3s. 10d. per ton previously. Some blast 
furnace owners have been advised that a net rate of 
3s. 10d. per ton has been substituted for the old arrangement, 
delivered on to consumers’ sidings, whilst other owners are stil! 
under the impression that the full 4s. 10d. is to be enforced. 
Again, in the case of the largest firms of pig iron makers in this 
district, an exceptional new rate of 3s, 7d. per ton has been allowed 
in consideration of only 20 ewt. to the ton now being carried 
instead of 21 cwt. as formerly. What ironmasters desire is that all 
sidings should be placed on the same basis, and that no consumers 
should be given undue preference over others. A representation to 
this effect is being made to the London and North-Western, Mid- 
land, and Great Western Companies, serving this district, and the 
companies’ answer is anxiously awaited. 

In the matter of limestone, also, complaint continues to be made 
by ironmasters of the increased charge resulting from net instead 
of long weight carriage. From North Wales and Derbyshire the 
carriage into this district is 3s. 6d. to 3s. 9d. per ton, and when it 
is borne in mind that the price of the limestone itself into trucks 
is only 1s. to 1s, 3d. per ton, the increase in the rate is the more 
conspicuous. Some of the pig iron makers in this district consume 
as much as 500 tons of limestone per week, so the matter is one of 
considerable interest hereabouts. The substitution of the net ton 
for gross ton is equivalent to increasing the old rate by about one- 
fourteenth. 

The demand this week for pig iron is rather better, but prices 
are cruelly low. Northamptons are selling at, in some cases, as 
low as 40s., up to 42s. Derbyshires are 42s. 6d. to 43s. 6d., and 
on to 44s. for best forge sorts. Lincolns are 46s. 6d. to 47s. 6d. 
Common Staffordshire forge pigs are 35s. to 36s.; part-mines, 42s. 
to 45s. Common foundries are 38s. 9d. to 40s., and best foundries 
53s. to 57s. 6d. Tredegar—South Wales—forge hematites deli- 
vered here are 57s. 6d.; Nos. 2 and 3 foundry, 58s. 6d. to 59s. 6d.; 
and No. 1, 60s. 

Great disappointment is expressed in this district at the con- 
tinuance of the strike in the iron-plate working trade. It had been 
thought that long before this the struggle would have come to a 
close, and the works have again been started. All efforts, however, 
at compromise seem only to end in masters and men getting still 
farther apart, and now it is only a question of which side will first 
become exhausted. The employers are determined not to allow a 
continuation of the 10 per cent. bonus, and the men on their part 
declare they will not resume work without it. The position is a 
very unfortunate one, not only for the industry itself, but for the 
iron trade also, which is a considerable loser by the struggle ; 
but it seems most likely that the men will in the end be compelled 
to give way. The unanimity existing among the masters is beyond 
anything that had been expected. 

At a meeting of the cable chain makers who came out on strike 
recently at Cradley, near Dudley, held this weck, it was stated 
that some of the employers had expressed their willingness to 
adhere to the congue list price i which the strike is being 
conducted, It was decided to continue the struggle until all the 
employers agree to pay the list rates, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Maznchester.—The iron and engineering industries of the district 
remain in much the same unsatisfactory position as reported for 
several weeks past; and there is no really material change to 
notice. either one way or the other. There is still very little new 
work of any weight coming forward amongst engineers, and in 
some departments it would seem to be getting even quieter. In 
the iron trade buying goes on from han 


to mouth, with makers’ 
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quotations practically unchanged, but very low selling in the open 
market to secure business, 

The usual Tuesday’s Manchester Iron Exchange brought together 
about an average attendance ; but an absence of business of any 
moment, either in raw or manufactured material, was the general 
report. Lancashire makers of pig iron still quote on the basis of 
44s. for forge to 45s. 6d. for foundry, less 24, delivered Manchester ; 
but only occasional small quantities to consumers in the more 
immediate neighbourhood of their own works are being sold, and in 
some instances consumers—owing to the very depressed condition 
of the finished iron trade—are stopping deliveries of iron already 
bought. With regard to district brands there is no.appreciable 
change, Lincolnshire [averaging 42s. for forge to 43s. 6d. for 
foundry, and Derbyshire from 44s. for forge to 47s, and 47s. 6d. for 
foundry, less 24, delivered Manchester ; the business which is being 
got is, however, becoming extremely small, and some of the makers 
are getting decidedly anxious to secure orders. Outside brands 
offered here are firm at fully late rates, good-named foundry 
Middlesbrough not being quoted anything under 44s. 4d. net cash, 
delivered Manchester ; with Govan averaging 46s, 3d.; Eglinton, 
47s. 3d.; and Glengarnock ranging from 48s, to 48s. 6d., net prompt 
cash, delivered at the Lancashire ports, 

Manufactured ironmakers report the condition of trade as 
extremely unsatisfactory. Several of the principal forges are onl 
running a portion of their plant, and this is not fully engaged. 
Prices remain at about £5 10s. to £5 12s, 6d. for Lancashire bars, 
£5 12s. 6d. to £5 15s, for North Staffordshire, £7 2s. 6d. to £7 5s. 
for Lancashire sheets, £7 7s. 6d. to £7 10s, for South Staffordshire, 
with the Association list rates for hoops still quoted at £6 2s. 6d. 
for random and £6 7s, 6d. for special cut lengths, delivered in the 
Manchester district. 

The steel trade is perhaps in the most depressed condition of all, 
and there is very little doing either in raw or manufactured mate- 
rial. Hematites continue extremely weak, and although makers 
do not quote under 54s., less 24, for good foundry qualities, deli- 
vered here, buyers could place orders in the open market at below 
this figure. Local and district makers of steel billets report prac- 
tically an entire absence of business, and their quotations are 
simply nominal at about £4 6s, 6d., net cash, delivered Manchester. 
Steel plates meet with only a very indifferent inquiry, and £6 10s. 
represents the full figure obtainable for the best boilermaking 
qualities, delivered here, with all descriptions of manufactured 
steel offering very low, 

The usual monthly reports issued by the trades unions organisa- 
tions connected with the engineering industry show no material 
change as regards employment. In the Amalgamated Society of 
Kngineers, the position has got back to something like it was prior 
to the holiday suspensions, the number of unemployed being some- 
thing like eight per cent. of the total membership. In this imme- 
diate neighbourhood a slight improvement is reported as regards 
one or two branches of industry, but in the tool shops business 
seems to be falling off, judging from the number of out-of-work 
mentbers coming on the books, and generally the outlook as 
regards trade is no better. The returns of the Steam Engine 
Makers’ Society show about 54 per cent. of the total membership 
in receipt of out-of-work support, and the reports with regard to 
the condition of trade received from the various branches, show 
that in centres engaged mainly upon heavy stationary engine work 
a fair amount of activity is still maintained, but the locomotive 
building and tool-making trades are generally returned as only 
very slack, 

Some time back I referred to several important changes which 
had been made in the general management of the Amalgamated 
Society of Engineers, at the meeting of delegates held last year in 
Leeds, and one of these changes, which has caused a great deal of 
discontent amongst the members in this immediate district, 
comes into effect this month. As I previously pointed out, the 
Amalgamated Society of Engineers was practically founded in 
Manchester, and in so important a centre the Society has always 
been represented by one of its most prominent officials. Mr. R. 
Austin, the late president of the Amalgamated Society of Engi- 
neers, had for a great many years the charge of the Manchester 
office, and he was followed in this position by Mr. John Whittaker. 
The Machester office is, however, now practically suppressed, and 
Mr. John Whittaker has been appointed one of the new district 
organisers for Lancashire, Yorkshire, and Cheshire ; the duties of 
these organisers being to see that the branches in their respective 
divisions are properly conducted, to arrange for meetings, and 
otherwise spread the ——- of trades unionism, and to 
represent the council in arbitrations or interviews with 
employers. 

Last week I referred to the anticipations that the Manchester 
Ship Canal will be completed by the end of the present year, and 
it may be interesting to add that the company is now com- 
mencing the erection of the warehousing sheds for the Manchester 
and Salford Docks, In securing tenders for these the company 
departed somewhat from the usual course, as it not only 
asked for tenders, but for general designs to be sent in, and two 
local engineering firms have secured a contract for the erection of 
what may be termed a ‘‘sample” shed each. Messrs. De Bergue 
and Co, have obtained a contract for erecting a shed, 300ft. long 
by 76ft. wide over all, with corrugated sheet iron roof, with lights 
on the top, and shut in on the sides with a corrugated sheeting, 
and sliding gates. The design generally is that of light wrought 
iron pillars, supporting lattice girders, upon which the roof 
— rest. The second contract has been given to Mr. 
idward Wood, of the Ocean Ironworks, Manchester, and this is 
for a building of very similar design and dimensions, except that it 
is to be covered in with slates, and the supports and light lattice 
girder roof are of steel. These two sheds form part of fourteen 
which the company are erecting, and they will probably represent 
the design which will be followed out generally. 

At the meeting of the Manchester Geological Society, held on 
Tuesday, during a short discussion on a paper contributed by 
Professor Hull, on ‘‘ The Earthquake Shocks of August 17th last 
in the British Isles,” some interesting facts were referred to, which 
point to the origin of some of the earthquake shocks that are 
occasionally felt in this country. The honorary secretary, Mr. 
Mark Stirrup, said that some years ago, when an earthquake 
shock was felt in the district of Manchester, Mr. John Knowles 
made some notes, which tended to show that this, in all 
probability, was due to a slipping of the rocks along the Irwell 
fault. Professor Boyd Dawkins remarked that these notes taken 
by Mr. F. Knowles were very interesting, as they agreed with 
similar conclusions he had arrived at with reference to frequent 
earthquake shocks in the region of the Caledonian Canal, and 
which he attributed to the fact that the rocks a long way under- 
neath were still on the move, and as they periodically gave further 
slips, this caused the earthquake shocks to be felt. 

n the coal trade a continued very indifferent demand is reported 
for all descriptions of fuel, and considerable stocks are accumu- 
lating, although many of the collieries are scarcely working four 
days per week. The better qualities are only in very slow demand 
for housefire purposes, whilst medium and lower qualities are a 
drug, steam and forge coals especially being, if anything, still 
more difficult to dispose of. Although it is exceptional where 
there is any actually quoted reduction upon list rates, the general 
tendency is downwards, and representatives of collieries in many 
cases readily =~ way upon their list rates to secure orders, Steam 
and forge coals at the pit-mouth do not average more than 6s. 6d. 
to 7s. per ton, and for anything like quantities, prices, in many 
cases, are subject to special arrangement. Engine fuel is also 
steadily becoming more plentiful in the market, with the continued 
dispute in the cotton trade. Many of the colliery owners are, 
however, preferring to put down into stock, rather than attempt 
to push sales at lower appa but the market is easier, and at the 
pit-mouth burgy scarcely averages more than 6s. to 6s, 3d.; best 
slack, 4s, 9d. to 5s. 3d.; medium sorts, 3s. 9d. to 4s, 3d.; and 
common ranging from 3s. to 3s. 6d. per ton. 

The shipping trade is in a very depressed condition, and ordinary 





a scriptions of steam coal, delivered at the ports on the Mersey, 
do not average more than 8s, to 8s. 3d. per ton. 

In view of this depressed condition of trade, and to counteract 
the effect it may have upon wages, the Miners’ Federation of 
Great Britain is again bringing forward a proposal for a general 
stoppage of work at the pits. At a meeting of the Executive 
Committee held last Friday, the following resolution was unani- 
mously passed :—‘‘ It having come to the knowledge of this Board 
that mining districts outside this Federation are being pressed for 
further reductions in wages, we hereby recommend that all mining 
districts throughout England, Scotland, and Wales, take a general 
holiday, commencing on such date as a conference called for 
the purpose may determine, as, in our judgment, prices and wages 
are too low already.” In accordance with this resolution, arrange- 
ments are being made for holding a special national conference of 
miners in Birmingham, to commence February 28th, which is 
called for the sole purpose of considering the wages question, and 
Mr. Benjamin Pickard, M.P., is expected to preside. 

Barrow.—The hematite pig iron market has been very quiet 
during the past week, and the amount of business done by makers 
of pig iron has been of the llest di ions. On every hand 
buyers have little work in hand, and are not willing to place orders 
for iron which they have no prospect of consuming. There are 
thirty-six furnaces blowing in Cumberland and North Lancashire— 
of which number eighteen are in blast in North Lancashire—and it 
is quite probable that this number will be greatly reduced before 
long as many makers have completely finished their contracts, and 
are unwilling to run iron into stock, Prices show no alteration, 
and makers are asking 46s, 6d. to 47s. 6d. per ton for parcels of 
mixed Bessemer iron, and cannot quote lower than this if they 
are to have any profit on their work, 

In the warrant market there has been only one transaction 
during the week, and prices closed at 45s. 7d. as offered by buyers, 
and 45s, Td by sellers, The stores had been increased to the 
extent of 1301 tons during the week, and the total amount held 
represents 54,178 tons, 

All through the district the steel trade is poorly employed, and 
the new business that is offering is small, and at the same time 
buyers are not inclined to give the prices that are quoted. Rails 
are a quiet trade, and heavy sections are at £4, light sections at 
£5 10s., and colliery rails at £6. Shipbuilding material is a poor 
business, as the demand for steel from builders of shipping is very 
quiet. Ship plates are at £5 12s. 6d.; angles, £5 10s.; and boiler 
plates at £6 7s. 6d. Tin-plate bars are in slow request at £4 2s. 6d., 
and other sections are quoted as follows :—Hoops, £7 ; blooms, £4 
to £5; billets and slabs, £4 5s. to £4 10s.; and wire rods, £6 12s. 6d. 
to £6 15s. per ton. 

Shipbuilders have not over much work in hand, and new orders 
are scarce. 

The demand for iron ore is very quiet, and ordinary sorts are 
quoted at 8s. 6d. to 9s. per ton net at mines. Spanish ore is at 
9s, per ton, delivered to West Coast ports, East coke is still 
quoted at 19s. per ton delivered. 

The exports for the week represent 5190 tons, as compared with 
16,536 tons in the corresponding week of last year, a decline of 
10,346 tons. Up to date the shipments have been 84,112 tons of 
iron and steel, as compared with 99,171 tons last year, a falling-off 
of 15,059 tons. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade in this district is in a most unsatisfactory state. 
The pits are generally working short time, in some quarters the 
miners making only half a week. The mildness of the weather has 
] d the d 1 for house coal. At the same time, com- 
petition with sea-borne coal from the North gets more severe than 
ever. While metropolitan trade thus gets smaller, less is doing 
with the Midland and Eastern Counties. Buyers are able to get 
supplies on much easier terms than was ible at the correspond- 
ing period of last year. Silkstone coal is now at 11s. to lls. 3d. 
per ton; Flockton, 10s. 3d. to 10s. 6d.; ‘‘ Softs,” 10s. to 10s. 3d.; 
other thin seams ranging from 8s. to 8s. 6d. per ton, at the pits. 
Gas and locomotive coal, in the cases where supplies have now to 
be obtained, can be bought rather under contract prices. Steam 
coal is not up to the average demand, whilst small coal for engine 
purposes is in very light request, and slack and smudge extremely 
dithicult to sell. Coke, on the other hand, is rather brisker. 
There is once more talk of stopping the collieries in order to force 
up prices and maintain wages. While the values of coal have been 
“tumbling,” the 40 per cent. advance in wages has been retained. 
Colliery owners have of late been very frank with their colliers in 
regard to the situation. They have told them that it is impossible 
to keep up wages in the face of a falling market, and the reply of 
the Miners’ Federation is a proposal to resort to the old policy—a 
general stoppage. If it is carned out, it will be on even a greater 
scale than on the last occasion, as the Miners’ Federation now 
controls a much wider field. 

I have been over a very wide extent of the coal country this 
week, and have everywhere noticed an immense accumulation of 
stocks both at the pits and in the loaded wagons in the sidings. 
In a large portion of the district, too, this glut of supply is accom- 
panied by the rapid pushing forward of new pits, some of which 
will be capable of adding to the already excessive output from 5000 
to 2000 tons per day. The marvel is where markets are to be 
found for the continually increasing supplies. 

There is no change whatever in the condition of the iron trade, 
stagnation pervading every department. West Coast hematite 
iron is at present selling at about 53s. per ton, and East Coast at 
about 50s.; forge iron makes 40s. per ton at Sheffield. The heavy 
industries are languid inall directions. Large railway contracts are 
shown to be in the market, but I have not heard of any of them 
being placed. 

In the lighter staple industries there are more encouraging 
accounts from several of the foreign markets, notably, Central 
America and the West Indies. ‘lhe United States firms are 
waiting to see what tariff changes are initiated under the new 
administration. Stocks are thus kept very low. When something 
definite is known about President Cleveland’s pelicy an immediate 
improvement is looked for in the United States markets. 

The official list of awards in connection with the recent South 
African and International Exhibition at Kimberley has been 
received. Honours have been carried by several Sheffield firms. 
Messrs. J. H. Andrews and Co., Toledo Steel Works, have 
obtained a gold medal for general exhibit of axles, springs, and 
steel. Similar honours have been obtained by Messrs. Ward and 
Payne for sheep-shearing machinery ; Messrs. G. Johnson and 
Co., Western Works, for sharp-edged tools, electro-plated goods, 
for cabinets of household furniture—special award ; Messrs. T. 
Ellin and Co., Sylvester Works, for cutlery ; the Hardy Patent 
Pick Company for picks, shovels, and spades. Messrs. Walker 
and Hall, Blectro orks, have obtained silver medal for electro- 

lated goods ; asilver medal has also been awarded to the Western 

orks for cutlery. The Kirkstall Forge Company, Leeds, has, 

I observe, obtained gold medals for axles and roller shafting ; and 

Messrs. Reunert and Sons, Leeds and Johannesburg, a silver 
medal for horizontal ‘‘ Fowler” steam engine. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE position and prospects of the staple industries of this 
district continue very unsatisfactory, and for some weeks past, 
while people have been asserting that trade could not be worse, 
yet it has been found that there was a lower deep into which it 
could descend, and generally in commercial circles one finds a more 
despondent tone prevailing than was experienced even in 1879, 





which, it was always conceded, was the blackest period through 
which the iron and coal trades of the North of England have ever 
passed. It certainly was the time of lowest prices, and wi 
were considerably lower then than they are now ; but it is to be 
doubted whether business was more profitless than it is at present. 
The operatives, where they can get anything like regular employ- 
ment, are better off than their masters, but there is a large 
amount of unemployed labour, and great distress among the 
working classes. : 

The question of wages is coming prominently to the front ; for 
with selling prices so low, it has me a matter of the most 
urgent necessity to bring down the cost of production if the works 
are not to stop altogether. In the iron trade generally the men’s 
wages cannot be interfered with ; because at the blast furnaces and 
the finished ironworks they are regulated by sliding scales based on 
the realised prices, and at most of the steel works a similar mode 
of dealing with wages is in vogue ; and very satisfactory it is to 
both masters and men, enabling them to avoid the friction which is 
usually attendant upon the irregular settlements that have to be 
made on the initiation of one or other of the parties. Where 
there are no sliding scales, employers are now claiming 
reductions of wages; which — to be not unreasonable. 
Thus a fortnight ago the Cleveland Mineowners’ Association claimed 
10 per cent. reduction of wages from the ironstone miners, and the 
representatives of the latter agreed to give their decision on 
Tuesday last. When they met the masters, however, they put in 
a contention to the effect that it was understood that alterations in 
wages could only be made at the beginning of the natural quarters 
—January, April, July, October—and that it was not competent 
for the employers to alter present rates until next month was over. 
The employers, while not recognising that the men had taken a 
correct view of the question as far as past practice was concerned, 
considered that it would be desirable to have such a rule, and 
accordingly agreed to it. They did not withdraw their demand 
for a 10 per cent. reduction, however, only it will not come into 
force so soon as it would have done if the rule referred to had not 
been adopted. The delegates of the men will consult their con- 
stituents about accepting it, or as to the action they are to take, 
and they will give their answer by March 9th. 

The Durham colliery owners have found that the 10 per cent. 
reduction, which they obtained after the three months’ strike of 
the whole of the miners in the county last spring requires to be 
supplemented by a further reduction, as prices have declined very 
considerably since the autumn, and especially since Christmas, 
and very few of the pits can cover expenses. Another reduction 
is therefore to be made, but the amount thereof has not been 
made public. It is not likely they will have the difficulty they 
had last year in effecting an adjustment of wages to prices. Up 
to the end of July, 1889, wages in the Durham coal trade were, 
and had for years been regulated by sliding scale, and between 
that date and January, 1891, when trade was brisk, the colliers 
received in the aggregate 30 per cent. advance, viz., 10 per cent. 
in August, 1889 ; 10 per cent. in December, 1889; 5 per cent. in 
March, 1890 ; and 5 per cent. in January, 1891, the last named 
continuing in force till June, 1892, when after one of the severest 
struggles in modern times between labour and capital, 10 per cent. 
reduction was effected, leaving the men with 20 per cent. of the 
advance got in the good times. In the Northumberland coal trade 
the masters are seeking a 5 per cent. reduction of wages, which the 
men refuse to concede. These men between the middle of 1889 
and the end of 1890 obtained advances amounting to 293 per cent., 
and since then have given back 11} per cent. of it. But since 1887 
these men have had advances equal to over 40 per cent., and it 
seems strange that when they see the very unsatisfactory state into 
which their trade has got, they are so very reluctant to concede 
the reasonable x vi of their employers, and so enable them to 
compete more successfully in the markets, and afford more regular 
em arth to the men themselves. , 

The production of Cleveland pig iron still exceeds the require- 
ments, and what puzzles most people is that while makers generally 
declare that a loss of 2s. to 3s. a ton is incurred on their iron, the: 
should keep up the output, and so send into the market so muc! 
more iron than is needed. By so doing they add further to their 
losses, and induce consumers to believe that they may ~——- 
lower prices ; thus the buyers will only purchase what meets their 
current requirements. It would seem that the best policy for the 
Cleveland ironmasters would be to cease preduction at a sufficient 
number of furnaces to balance demand and supply. The makers 
of hematite have done this, and find the benefit. In the latter 
part of 1886 such a reduction of production was effected by the 
makers agreeing to blow out 20 per cent. of their furnaces or 
otherwise limit their output to that extent, and the 
movement was found effectual. By blowing out furnaces 
they would then be able to hold their own in prices, and 
other advantages would accrue, for requiring smaller quantities of 
materials, they would be able to secure concessions in prices, and 
so reduce their cost of production. It is certain that as long as 
the demand for coke is kept up no great relief can be secured in 
prices, which now are relatively considerably above those of pig 
iron. From the talk that has been going on in commercial circles 
of late it was to be inferred that a number of furnaces would have 
been put out, but so far this month only one is being My So 
viz., the furnace producing Cleveland iron at the Tees-side Iron 
and Engine works at Middlesbrough. Other two furnaces, which 
are producing hematite iron there, will probably be stopped when 
existing contracts are executed, if trade does not mend. These 
furnaces were only restarted in the latter part of last year. It 
would have been much better for the trade if makers had not 
been so eager to blow in furnaces after the Durham strike ended. 

The price of No. 3 Cleveland g.m.b. pig iron has been steady this 
week at 35s. per ton for f.o.b. prompt delivery, and business has 
been done at this, but no less makers were generally prepared to 
accept this figure for delivery up to the end of the quarter, but no 
one was desirous of buying even thus far ahead. No. 1 was sold at 
37s. 6d., but cannot very readily be got rid of, because it is mostly re- 
quired for shipment, and the portsarestill closed to whichit is usually 
sent. No. 4 foundry is 34s. 3d., and grey forge 33s. 9d., but the 
latter can be sec ata little less. Cleveland white pig is in more 
demand than supply, the output is small, and an improved demand 
for it is coming from Spain, where it is used for copper catching. 
Any kind of — for that purpose, and so the commonest 
is purchased. e price of white is 33s.; Middlesbrough warrants 
have been steady at 35s. 3d. cash sellers this week, and thus is 
unaffected by the ‘‘bull” and ‘‘bear” speculations which have 
produced the ‘‘corner” in Scotch warrants, and raised the price 
to sucha pitch. This speculation has the effect, however, of so 
raising the price of Scotch iron that Cleveland iron is more largely 
sent there. In Connal’s store on Wednesday night the quantity of 
iron held was 39,228 tons, or 5732 tons increase thismenth. Thus 
iron is more freely sent into store than last month. East Coast 
hematite is stiffer, and cannot be had under 43s. per ton for mixed 
numbers. The production has been largely reduced both here and 
on the West Coast, more particularly the latter district, where the 
makers find it difficult to compete with East Coast: people, notwith- 
standing that they have the ore at their own ‘ioors, as it were. 
The shipments of pig iron from Middlesbrough this month to 
Wednesday night were 26,647 tons, as compared with 21,951 tons 
in January, and 32,472 tons in February, 1892, to 15th. 

The manufactured iron and steel trades are as unsatisfactory as 
ever, and depresssion increases in every department. Prices are 
weak, and generally profitless to the producer. Common iron 
bars can be bought at £5, best bars at £5 10s., and best best bars 
at £6 10s. Iron ship-plates are £4 15s. ; iron boiler-plates, £5 lds. ; 
iron girder-plates, £5 ; iron ship angles, £4 12s. 6d.; iron engineer- 
ing angles, £4 17s. 6d.; steel ship-plates, £5 ; steel boiler-plates, 
£6 ; steel angles, £4 17s. 6d. per ton, all less 24 per cent. discount 
and f.o.t. at producers’ works. Heavy steeel rails are quoted £3 17s. 
6d. net at works and upwards, but less would be accepted. Steel 
railway sleepers are £4 17s. 6d. net. Generally these show re- 
ductions on the figures quoted at the beginning of the month, 
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but they fail to bring in buyers. Messrs. Dorman, Long, and Co. 
have this week resumed operations at their Britannia and West 
Marsh Works, Middlesbrough, after a stoppage which has lasted 
since Christmas, the first part in order to put down new plant, 
and the last week because of a strike of the men, whose associa- 
tion attempted to dictate to the employers who should or should 
not be re-engaged, fewer men being required with the new plant. 
The Eston Steel Works are still closed. 

Shipbuilders and engineers are doing less at their works, and 
prospects are not good, when so many steamers are laid idle, and 
so many that are running are doing so at a loss. 

At the last meeting of the North of England Institute of 
Mining and Mechanical Engineers Mr. Robert T. Moore read a 
paper on ‘‘ Joseph Moore’s Hydraulic Pumping Arrangement.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

In Glasgow pig iron market very little business has been done 
this week. Consumers at home and exporters are paying no 
attention whatever to the market at present, as it is in a purely 
artificial state. The prices of Scotch warrants were run up about 
ls. 6d. further, and in several days no transactions whatever were 
recorded. Cleveland warrants have been steady about 35s. cash, 
but the business done has been very limited, consumers getting 
their supplies through merchants direct from Helensburg. The 
demand for hematite pigs is easier. The state of matters in the 
North-West of England, where the already small output is 
threatened with further diminution, has had a depressing effect 
here. 

The prices of makers’ iron are as follow:—G.M.B., Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1, 49s.; Nos. 3, 48s.; 
Carnbroe, No. 1, 46s.; No. 3, 45s. ; Clyde, No. 1, 49s. 6d.; No. 3, 
46s.; Gartsherrie, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Summerlee, 
No. 1, 52s.; No. 3, 47s.; Langloan, No. 1, 54s. 6d.; No. 3, 46s. 6d.; 
Calder, No. 1, 51s.; No. 3, 47s. 6d.; Coltness, No. 1, 55s.: No. 3, 
49s.; Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 46s. 6d.; 
Dalmellington, No. 1, 48s.: No. 3, 46s.; Eglinton, No. 1, 46s.; 
No. 3, 45s.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 49s.; Carron, 
at Grangemouth, No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
were 4306 tons, compared with 7789 in the corresponding week of 
last year. Of the total, the United States took 200 tons, South 
America 167, Holland 187, Belgium 124, India 65, Germany 80, 
Australia 25, other countries 35, the coastwise shipments being 
3338, against 4711 in the corresponding week. The total ship- 
ments for the past six weeks of the year are 30,196 tons, against 
31.950 in the same period last year. 

Since last week an additional furnace has been put on ordinary 
iron, and four have been withdrawn from hematite, the total 
number now in operation being sixty-six, compared with sixty-nine 
last week, and seventy-seven in the corresponding week of last year. 

The steel trade is very quiet, and there is now much keener 
competition for the orders that are available. The effect of this, 
together with the pressure for work by lish makers in our 
market, has been rather to weaken the resolution of the Scotch 
trade to maintain prices. About this matter some little anxiety 
was shown on ’Change this week, it being rumoured that _ 

lates had been sold below the reduced quotation of £5 12s. 6d., 
es 5 per cent. discount. 

A few more orders are coming forward for manufactured iron, 
and the trade is fairly employed. For current business former 
rates are maintained, but concessions are reported to have been 
made on contracts for forward delivery. Common bars are quoted 
£5 10s. to £5 17s. 6d., and best bars up to £6 7s. 6d., less the 
usual 5 per cent. 

There is rather more pease of business in the cast iron pipe 
trade. Quite a number of contracts are in course of negotiation, 
several of them pretty large, and the prospect is therefore 
favourable. 

The export demand for manufactured iron and steel is unsatis- 
factory. Business with the colonies has been on a comparatively 
limited scale, and shows scarcely any symptoms of revival. 

The shipments of iron and steel manufactured goods from 
Glasgow in the t week embraced locomotives worth £2580, 
machinery £25,806, steel goods £8100, and miscellaneous iron 
goods £19,530. 

There is no improvement in the coal trade, and the news this 
week from Copenhagen of extreme frost has put off expectations 
of an early opening of the Baltic ports. There has been a little 
more inquiry for coals for the Mediterranean, due to apprehensions 
of a dispute in the Welsh mining trade, but the demand altogether 
is totally inadequate to carry off supplies, and prices have been 
receding further. The quotations at Glasgow harbour are :— 
Main coal, 6s. 6d. to 6s. 9d.; splint, 7s. 3d.; ell, 7s. 3d. to 7s, 6d.; 
steam, 8s. 6d. to 8s. 9d. per ton. 

The coalmasters of Lanarkshire and of the Slamannan district 
of Stirlingshire met in Glasgow on Monday and resolved to reduce 
the colliers’ wages 6d. per day, the reduction to take effect at 
once. It is niet | that in the remaining Scotch mini 
districts the coalmasters will follow suit. The miners are expec’ 
to submit quietly to the reduction, as they have the fullest 
evidence of the depression of trade before their eyes. They have 
at scarcely any of the collieries been obtaining anything like full 
time, and three days a week has been common employment. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last week I gave a summary of the Swansea Harbour business 
for 1892. This week I am enabled to give that of Cardiff Docks 
for the past year, and it will be seen to be in all respects satis- 
factory, especially as it covers a period when the periodic depression 
in the coal trade had set in. e year 1892 stands forward in the 
annals of the Bute Docks as showing the largest import business on 
record. In timber the improvement was pronounced, and in grain 
and flour there was an increase of 24 per cent. In coal and coke 
exports the Bute Docks return a total of 7,323,095 tons, while the 
total of the whole of the ports amounted to 13,600,000 tons. The 
Bute Docks total —_ show an increase in coal of 373,671 tons, 
and of patent fuel 27,792 tons, but in iron and steel the falling off, 
as compared with 1891, is 9586 tons, and in iron and ironwork 
sundries, 13,659 tons. In iron ore, a suggestive item, as showing 
the dependency of the country on foreign supplies, the increase in 
imports is 82,370 tons. During the year the total foreign ore 
imported came to 525,378 tons. In tonnage there was an increase 
of over a quarter of a million tons ; increase in vessels 543. 

In all respects the survey of business is cheering, but there is 
much to awaken reflection in the serious decline shown in the iron 
and steel trades. The question of a Cardiff Harbour Trust is still 
in front, and the subject continues to be discussed with some 
degree of animation. At Newport, Mon., this week, there was a 
spirited discussion by the Chamber of Cc on a similar 
matter,and a proposition was moved, ‘That a committee be formed 
to consider the formation of a harbour trust,” which one of the 
members said meant simply to acquire the Alexandra Dock, which 
could not be done under a million sterling. Eventually an amend- 
ment was carried, which read as follows :—‘‘ That a committee be 
formed to consider the acquisition of public wharves, to assist the 
Harbour Commissioners in extending its powers, and generally in 
improving the harbour of Newport and its facilities for trade.” 

"he coal trade remains somewhat ina stationary position. There 
is no longer any drooping tendency, nor is there any upward move- 
ment. Coalowners are holding thelr own, and a good deal depends 
upon the colliers whether ’93 will be a fair average year or not. 

eir last meetiug—held on the 13th at Cardiff—was an indication 
of a strong wish for a peaceful arrangement, Federation et 
excluded. If at the next sliding scale meeting a settlement shoul 








take place, more coal business is certain. This week, it is under- 
stood, that the Government have made some fairly-good coal con- 
tracts in Wales. One of these fell to the lot of the Ocean 
Company, 51,000 tons; and another to the Dowlais Company, 
41,000 tons. I have not heard the prices, only that they are 
‘very low.” 

Cardiff prices best steam this week were 9s. 6d. to 9s. 9d., and 
seconds 9s. to 9s. 3d. Small in little demand, and no quotations. 
Swansea price 4s. In house coal a fairly good demand continues, 
though signs ahead of lessened needs are being given. Best ranges 
from lls. 6d. to 12s.; No. 3 Rhondda, from 10s. 9d. to 11s.; brush, 
8s. 6d. to 8s. 9d.; small, 6s. to 6s, 3d. 

Sidings still show a certain amount of stagnation, the incoming 
only equalling outgoing. On “the mud” too at Cardiff, the 
number of steamers lying shows that freights offered are too low, 
or that not enough business is coming in. 

In the Monmouthshire district there is more hopefulness, and in 
the Caerphilly Valley I hear of projected new sinkings. The 
Llanbradaeh manager is Mr. Simpson, and as the second shaft is 
being sunk, it is intended to work the upper house coals, so a start 
is about to take place. 

Patent fuel in Cardiff was only slightly inquired for. Price, best, 
9s. 6d. to 9s. 9d. Coke is still dull, furnace 15s. 6d. to 16s. 6d., 
foundry 17s. to 18s., best foundry 20s. 6d. 

The tone on ’Change at Swansea this week was a little better 
than usual, and though it was admitted that the steel and iron 
works were slack, the opinion was general that tin-plate prospects 
were looking up. With regard to the shipments of lesen last 
week, it was admitted that the total of new shipments for the week 
was practically x//, the 60,708 boxes reported being the residue of 
old clearings ; yet it was shown that the non-clearance was due to 
the great storms, and consequent delay in arrival of tonnage. The 
quantity of plates brought into stock amounted to 85,192 boxes, 
showing that the works have had a busy week. Stocks now stand 
at 214,154 boxes. Advices from New York are hopeful ; a stronger 
demand is setting in for cokes and oil sizes. This and the prospects 
generally led to more business. Makers are firm, and holding out 
for better prices, and any day may see an improvement. At 
~ quotations given are:—Bessemer cokes, 12s. 3d. to 12s. 6d.; 

iemens, 12s. 6d. to 12s. 9d.; best charcoal, 13s. 6d. to 13s. 9d.; 
ternes, 22s., 24s., 26s. 

The condition of things in the iron and steel trades is bad, only 
tin bar and colliery rails active; and now a section of workmen, 
the boiler makers, who have an association in South Wales, are 
going to do their best in making matters worse. For a considerable 

riod they have been on strike, the wages offered—from about 

4s. weekly—being regarded as too small, though the necessities 

of steel makers compelled the wage rate of inferior labour to be 
ls. 9d. per day. They have now issued a notice to the Dowlais 
Company, and it is stated to apply to the Blaenavon and the Ebbw 
Vale Company as well, that after the 13th of March they, the 
boiler makers, will not work upon any iron or steel made by the 
said companies. 

I hear also that an effort is being made to bring in the co-opera- 
tion of certain shipping ‘‘not to export any of the make, &c.,” 
but this is too grotesque. 

The latest strike in South Wales is among the weavers. 

Iron and steel prices are the same, no change being reported. 
For tin-bar there is a good inquiry at the low prices offered, and 
bar ends are in demand. Glasgow pig is 2s. in advance of hema- 
tites, the latest Glasgow price being 47s. 6d. This is regarded as 
“big gambling,” business not justifying. Iron ores are coming in 
more freely, both to Cardiff and Swansea. Prices, Cardiff : 
Porman, as low as 9s. 9d.; best Rubio at lls. 6d. General prices, 
Swansea, 10s. to 11s. Pitwood in Cardiff weak, best selling from 
13s. 6d. to 14s. Anthracite, Swansea, ordinary from 8s. 6d. to 10s., 
best 13s. 6d. to 14s. 

The Cardiff Floating Dock Company intends lengthening the 
float by 60ft. 

The Old Lodge Works, Llanelly, dispute has been adjusted, and 
work was resumed this week. 

The Bristol Channel Passenger Services is one of the last and 
most hopeful of the companies just floated. 

The service at Cardiff, under the direction of Messrs. Edwards 
and Robertson, has made its mark, and as they retain a great 
interest in it, it cannot fail to be a success, I see the share capital 
is £50,000 in shares of £10. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the iron markets over here the unsettled condition of former 
weeks still prevails. rations of any moment have been almost 
entirely checked, and for both pig and finished iron prices have, 
in many instances, shown a decidedly downward tendency. 

In Silesia the position of the iron trade has become worse instead 
of better. Stocks of pig iron are strongly increasing, as the busi- 
ness done is of the smallest description. About the same may be 
reported concerning the finished iron trade; makers as well as 
dealers have found themselves obliged to reduce their quotations, 
for bars and plates M. 5 p.t., for sheets M 2°50 p.t. 

Both home and foreign consumption are reported as extremely 
unsatisfactory, and there is very little confidence expressed with 
regard to the future. On the Austro-Hungarian iron market, 
demand has perhaps been a trifle less lively than during former 
weeks ; but there is still a fair amount of business doing generally. 
Compared to most iron markets on the Continent, the situa- 
tion of Austro-Hungarian iron and steel industry may well be 
termed a satisfactory one. In Bohemia, and alsoin Hungary, there 
has been rather an increasing demand coming forward for bars and 
girders, as well as for the smaller articles of manufactured goods. 
A slight improvement in the export trade to Servia and Roumania 
has likewise been noticed. Official quotations are the same as 
previously reported. 

Business on the French iron market is quiet at unchanged 
quotations. In Paris bars continue to be sold at 155f. p.t., girders 
at 165f. p.t. 

In Belgium the situation of the iron industry remains very 
yey et Da mp as regards finished iron, the tendency of 
the pig iron e being a comparatively firm one. The reduction 
of prices for bars has not in the least affected demand. In man 

uarters there is less doing now than at any time of the year, wit 
little prospect of improvement for the near future. 

For inland demand official quotation for bars, No. 1, is still 
115f. p.t., while for abroad makers are going down as far as 
105f. p.t. Some fairly-good orders for structural material have 
been given out lately, and there is good reason to expect that the 
500 wagons for the Egyptian railways will be given to a Belgian 
firm “The following figures show the Belgian iron and steel trade 
in the year 1892, compared to 1891 :— 





Import. Export. 
1892. 1891. 1892. 1891. 
Tons. Tons. Tons. Tons. 
Caststeel .. .. .. 8,861 .. 6,589 .. 925 .. 973 
Steel rails .. .. .. 625 ... 1,164 .. 78,043 .. 60,171 
DUR. xs. soi.) oe) are» oo, GRD sc EE: >, eae 
Steel manufactured 
Sen a pe he 941 .. 11,289 .. 8,579 
Pigiron .. .. .. 158,105 .. 188,542 .. 18,227 .. 17,002 
Scrapiron .. .. .. 24,919 .. 21,939 .. 9,618 .. 6,962 
Iron wire .. .. .. 4,796 .. 5,126 .. 2,260 .. 2,698 
OS eae 66... 266 .. 15,655 .. 25,804 
Fishes .. 1. 5 > S007... (2506.°:. SASER .. 47.08 
aa 689 .. 738 .. «7,001 .. 9,606 
Iron manufactured 
goods > o o QO... O88... Ss... Mae 
Castings .. .. .. 1,812 .. 1,418 .. 28,780 .. 29,146 
Rolling stock .. .. 1,458 .. 2,198 .. 41,288 .. 45,601 
Machines .. .. .. 14,818 .. 15,973 .. 36,889 .. 88,817 
Total . 287,841 .. 262,106 .. 541,699 .. 555,558 


Rhenish- Westphalian iron trade does not show much change 





upon the week, a quiet, and in some branches even decreasing 
demand being reported generally. An irregular business is doing: 
in iron ores, limited production being sold without profit. Prices 
have not altered, and are:—For spathose iron ore, M. 7°20 to 7:50 
p.t.; roasted ditto, M. 11 to 11°50 p.t. Nassau red iron ore, 50 pc, 
contents, is quoted M, 9:10 to M. 9:20 p.t., free Dillenburg. 
Luxemburg-Lorraine minette is, on the whole, neglected ; M. 3-20 

.t. is paid for the 40 p.c. contents, inferior qualities standing at 

. 2°40 to 2°60 p.t. net at mines, There is nothing new to note 
with regard to the position of the pig iron trade. Spiegeleisen js 
fairly well inquired for at M. 51 p.t. Forge pig has been offered 
at extremely low quotations, demand being weak ; in many parts 
it has dwindled down to a mere nothing. For forge pig, No, 1, 
M. 48 to 50 p.t. is the price quoted, while No. 3 is paid with M. 45 

.t., free at works. Hematite is sold at M. 62 p.t.; foundry, No, | 

. 62; No. 3, M. 55; basic, M. 45 to 46 p.t.; Bessemer, M. 51 t¢ 
52 p.t. Luxemburg forge still holds the old price of M. 45 p.t. 
There is a considerable weakness in the finished iron trade, inland 
as well as foreign demand being anything but satisfactory at the 
present. Bars have, perhaps, been a trifle better inquired for this 
week than during past weeks, but still the business doing in that 
article is by no means a favourable one, and prices remain as 
depressed as before. Girders are in much the same condition, 
over-production and a keen competition being the universal com- 
plaint. The reports regarding the hoop trade are of a somewhat 
more cheering character, inquiries coming forward pretty freely. 
Plates, as well as sheets, have not changed since last week ; in some 
instances demand has improved, but prices are still very low and 
unremunerative. In the condition of foundries and machine 
factories nothing has altered since last week, while the employ- 
ment of the tube mills has considerably increased, some important 
orders for waterworks, &c., having come in just lately. Inland 
d d has t more lively, and there has also been a slight 
improvement” perceptible in export business ; but in spite of this, 
quotations for tubes have come down from M. 120 on M. 115 p.t., 
owing to reduced prices for the raw material. At a late tendering 
for sleepers, M. 106 p.t. was the lowest offer. 

The following are the present list quotations per ton at works: 
Good merchant bars, M. 122°50 ; angles, M. 127°50; girders, M. 87 
to 95, free Burbach ; hoops, M. 130 to 135; billets in basic and 
Bessemer, M. 85; heavy plates, M. 150; tank do., M. 140; steel 
vlates, M. 140; tank do. M. 130 ; sheets, M. 140; in steel, M. 130; 
Siegen thin sheets, M. 125 to 127 ; iron wire rods, common quality, 
M. 120 to 125 ; drawn wire, M. 127°50; wire nails, M. 127 to 130; 
rivets, M. 150; steel rails, M. 117 ; fish-plates, M. 87 to 110; steel 
sleepers, M. 106; complete sets of wheels and axles, M. 270 to 
280 ; axles, M. 220,; steel tires, M. 210 to 230; light section rails, 
M. 95 to 100. 

The export of iron and steel from Sweden amounted to 262,000 t. 
1892, against 268,100 t. in the year before. During the last 
quarter in 1892, 89 blast furnaces were in blow, iigainst 116 in the 
year before. The production of pig iron during the year 1892 
amounted to 440,900 t. pig iron, against 464,600 in last year; 
82,500 t. Bessemer, against 93,100 in the year before, and 75,300 t. 
basic, against 76,200 t. in the preceding year. 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 10th, 1893. 

Exports are phenomenally light, while imports are 20 per cent. 

ter at this time than a year ago. Gold balances are 
5,000,000 dols. less than a year ago, e volume of business is 
large throughout the interior. “eThe railroads show a slight 
increase in gross receipts this January over last. In the industries 
t activity prevails excepting in iron and steel. The heavy 
uying season has not set in yet, though 20,000 tons of material 
for two war-ships were contracted for. The outlook is quite 
favourable for 1b93, but prices will probably continne low, and 
margins no larger than last year. This inference, however, is not 
universally entertained. Prcbestion is kept down to market 
requirements, so that any general improvement in demand which 
would lead consumers to provide for emergencies might jeopardise 
present low prices. The effects of a change of administration are 
pretty well discounted already. The popular vote is construed as 
opposing advancing duties, but not as favouring a sweeping 
reduction. The politicians will probably govern themselves 
accordingly. 

The very general industrial activity throughout the States is 
the subject of favourable remark in the fi ial and cial 
press. The money market is abundantly supplied with money, 
and the railroad traffic is as heavy as ever at this season. The 
iron trade is rather dull. Though last week 20,000 tons of war- 
ship material were ordered, besides 60,000 tons of steel rails for 
the Pennsylvania Railroad Company, it is expected that eighty to 
ninety thousand tons of rails will be contracted for this month, 
besides large quantities of plates and structural material. There 
are extensive engineering requirements coming up for railroads, 
ships, &c. Pig iron is weak at both Southern and Northern 
furnaces. The demand for machinery for general manufacturing 
purposes is heavy, and capacity is almost full. Orders for spring 
delivery are arriving. Railway equipmentsare wanted, and mining 
equipments and supplies are in active request. The rivers are 
again navigable over three-fourths of the country. Crop reports 
are encouraging. 








REGISTRATION OF MORTGAGES ON MAcHINERY.—On the 10th 
inst. a deputation from the Associated Chambers of Commerce 
waited upon Mr. Mundella, President of the Board of Trade, to 
urge an amendment of the law providing for the registration of 
mo on machinery. Mr. Mundella was accompanied by 
Mr. T. Burt, M.P.—Parliamentary Secretary—Sir Courtenay 
Boyle, K.C.B., Mr. C. P, Ibert, C.S.I., Mr. Smith, Inspector- 
General in Bankruptcy, and Mr. F. J. 8. Hopwood — private 
secretary. The deputation included the following members of 
Parliament :—Sir A. K. Rollit, Sir H. Seymour King, Mr. A. H. 
Charlesworth, Mr. W. Crosfield, Mr. G. Cavendish-Bentinck, Mr. 
A. F, Godson, Mr. A. Baldwin, Mr. H. Smith Wright, and Mr. T. 
Roe. Sir A. K. Rollit, M.P., said that the views of the deputation 
would be met by the insertion in the Bill, introduced Wy the Lord 
Chancellor, for the consolidation and amendment of the Bills of Sale 
Acts of the following clause :—‘‘ No mortgage of real or leasehold 
estatesorc e thereon shall include machinery in any factory, work- 
shop, or building standing thereon, or ae | part thereof, of any 
kind whatever, save and except the fixed motive powers, fixed 
power, machinery, and pipes for steam, gas, and water, as defined 
in this Act, unless the agreement or instrument creating the same 
be registered as a bill of sale in conformity with the provisions of 
this Act. Mr. Mundella asked whether they wished to bring com- 
panies’ debentures within the purview of the Bills of Sale Act. Sir 
A. Rollit said he did not long the point in the case of companies 
debentures, but a great deal of injustice was worked give 
and a system of fraud was sanctioned by the law. Mr. Mundella 
said he had heard what the deputation had said with a great deal 
of interest. He would take good care to bring under the Lord 
Chancellor’s notiee the views which af had submitted, and the 
suggested amendment of the present law. When the Bill was 

ing thfough the House of Lords it would not be difficult for Sir 
Sibert Rollit to place his amendment in the hands of some peer, 
and he had no doubt they would be able to arrive at a result which 
would meet the difficulty. At the same time he must remind them 
that there was great difficulty attathing to the word “‘ fixed ” ma- 
chinery. He would be glad to do what he could in bringing about 
some arrangement of the matter. 


wot to 


— 
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THE PATENT JOURNAL. 


Condensed from “ The Ilustrated Official Journal oy 
Patents. 


Application for Letters Patent. 
** When tents have been ‘‘communicated” the 
“name a dress of the communicating party are 
printed in italics. 


lst January, 1893, 


2155. Mrxinu Tars, O1ns, &., C, A. Sahlstrom and E. 
Parr, London. 

2156. Mutriece Borinc of Brusues, A. Foster, 
ndon. 

ait, CoRKSCREWS and Screw-privers, A. L. Qvarn- 
m, London. 

one, CLaniAae Lamps, A. 8. Toll, London, 

9159. Arc Lamps, J. H. Rose, London. 


9160. LOcK-sTITCH SEWING Mac Hines, A. G. Prince, 
dor 
gut Heavina Liquips, L. B. Miller and M. W. Woods, 
London. % 
0162. Macuines for Curtinc MErALs, Cc. Fremont, 
London. 


0163. Vatve Gears for Steam Enotes, C. F, Little- 
john, London. 

o164. Steam Enornes, C. F. Littlejohn, London. 

2165. PREVENTION of Smoky Cutmyeys, J. J. Barton, 
London. 

21066. Rearster for Caters, M. G. Jolley, London. 

21607. Reoistertnc TeLrerHone Cats, L. Kahn, 
London. 

2168. Bunes for Barrexs, T. Marple, London. 


lst February, 1893. 


2169. Paints, W. B. Abert and W. 
mingham. 
2170. Steam Enorne, 8. 


. Scherer, Bir- 


Baader and M. 






Finucane, 


J. Purcell and 8. 


and L. 

Schuster, London. 

2171. Weve. Toy, A. Smith and E. C. Witwer, 
London. 

aie, SusstiTute for Leatuer, E. Drew, London. 
3. CourLine Pires, H. T. Harris, Molesey. 

2174. ScHoo. Desks and Seats, .. Stockdale, New- 
castle-on-Tyne. 

2175. AppLicaTion of HorsesHors, P. 
Dublin. 

2176, Sreves, O. Sehnelle, London. 

2117. TRANSPARENT DrRawino States, A. R. Wormald, 
Sutton. 

2178. Manuracture of Coke Forks, G. W. Elliott, 
Sheffield. 

2179. CHANGEABLE Gear for Cycves, L. Litchfield, 
Nottingham. 

2180. ATTACHING Pneumatic Tires to WHEELS, E. F. 
Mason, London. 

2181. CoMBINED Fiour Suoort and Bin, 8. Richardson, 
Leeds. 

2182. TRANSMITTING MovemENTs by Etectricity, T. 
O'Brien, Manchester. 

21838. Gas Pressure INpDICATORS, 
Carnaby, Liverpool. 

2184. ATTACHING CHAIN-WHEEL to CRANK-AXLE, J. L. 
Rollings, Stamford. 

2185. WasHING Macuines, E. Dawson and C, J. Cock- 
shott, Keighley. 

2186. WINDMILLS, W. R. Mather and A. E. Mather, 
Manchester. 

2187. PREVENTING Fincers being Crusnep by Doors, 
8. M. Thompson, Glasgow. 

2188. STREET-SWEEPING Macutnes, R. Frame, Glasgow. 

2189. Too. for Forminc Horsesnoers, T. Stead, 
Huddersfield. 

2190. Fretp Maowyets, C. B. Crawshaw and C. Wray, 
Halifax. 

2191. TeLerpHone TrRaNsmitTers, H. A. C. Saunders 

and A. C. Brown, London. 


2192. REGENERATIVE Gas Lamps, A. Heussy. —(Z. 
Fremaux, France. 

2193. Hypravtic Packinc Presses, H. Shield and J. 
Howarth, Liv lo 

= ANGLE MEASURING INSTRUMENT, W. J. Painter, 


2195. conan Meta Gates, &c., R. J. Worrall, Liver- 
pool 

2196. Bassinetre Wueev Lock, W. Ellison, Liverpool. 

as Sevr-Lockine Correr Pry, 8. Richards, Wednes- 
yury. 

2198. BaLances, W. Thomson, Baron Kelvin, Glasgow. 

2199. Erectric CURRENT MeasuRiING INSTRUMENT, W. 
Thomson, Baron Kelvin, Glasgow. 

2200. Loom Pickino Sticks, D. Irwin and J. Sellers, 
Southport. 

2201, TREATMENT of D1sTILLeRs’ SPENT -Wasu, W. 8. 
Squire, London. 

2202. PuorocraPpHic Printinc by Evecrric Liout, J. 
E. A. Gwynne, London. 

2208. ALTERNATING CuRRENT Arc Lamps, J. E. A. 
Gwynne, London. 

2204. SeLr-oreaseR, J. Purvis, Northumberland. 

2205. Yarn Winpinc Macuines, C. W. Lancaster, J. 
T. Haworth, and J. H. Pilkington, Halifax 

2206. Nasat Specutum, W. 8. Scales and A. J. Prothe- 
roe, Leyton. 

2207. SEL¥-GENERATING O1L-GAs Lamps, G. Rose, 
ilasgow. 

2208. Frame for Srrercuinc Strockinas, C. Greiner, 
London. 

2209. Lace Faprics, J. Sulley and 8. T. Kirk, London. 

2210. Hat Box, C. E. Freeman, London. 

2211. CucuMBER Suicer, J. Jackson, London 
2212. Destructor Furnaces, J. J. and T. F. Meldrum, 
9 Liiverpoo 
2213. Rapiators, F, Ashwell and D. M. Nesbit, Bir- 
,mingham. 
2214. Sprino Tuo for Venicie Suarts, 8. L. Gamble, 
Northampton. 

2215, Apvertisino, T. E, Dean, Manchester. 
2216. Potato Dicorr, J. Holt, Cheshire. 

2217, Parts of Cyoves, F. W. Brampton, Birmingham. 

2218. Lips of Stor Paits, R. Rhodes, Birmingham. 

2219. Automatic Dexivery of Gas, J. Steele and J. W. 
oo Brierly, Manchester. 
2220. Frames for Cycies, G. P. Thomson and W. G. 
ood! ames, London. 
2221. Tires, C. A. Hopton, Greenford. 
2222. Mu.es and Twivers, R. Clegg and A. Mills, 
ee 

2223. — WHEELED PLovons, A. J. Robinson, 


Tre le 
“haven Fisuina Hook AtracuMent, A. Lockhart, White- 


2295. Macau for Cuttine Spits in Lock-nuts, J. R. 
Peacock, Nottingham. 

2226. PHOTOGRAPHIC Cameras, G. R. Allely, A. E. 
Allely, and T, E, Aston, Birmingham 

2227. Wire Fasric for Cots, &c., PWateshoune and 

lantern, Birmingham. 

2298. Guarp for Oa CARRIAGE Doors, E. R. 
Baller, Southpo 

22 = Movawus Teen, J. Woodall and N., Pritchard, 

dle 

2230. Borter Furnaces, W. A. Granger.—(W. Levis, 
Australia.) 

2231. SUPERHEATING of Steam, W. Schmidt, London. 

2232. MAKING SMYRNIAN CaRPETs, O, Hallensleben, 
London. 

2238. EpucaTIONAL APPLIANCE, H. Martin.—(J. L. 
Collins, United States.) 

2234. PREVENTING DiscHARGE of BotH BARRELS in 
Guns, P. T. Berthand, London. 

2235. Mirrors, G. F. Reckitt, London. 

a a Pig nag: ConcenTRATION of Fire from Guns, 

A. Bryan, London. 
22st, Device for Hanorne-up GARMeENTs, A. Hardt, 
mdon. 
ye and Soot, P. Willis.—(J. D. Cole, United 


2239. AuToMATIC DELIVERY Macuiniy, H. A. Cole, 
Bristo! 


2240. A Burr for a Game of Marses, W. Bate, London. 








2241. Hicu-rension Barrery, C. A. J. H. Schroeder 
and H. E. R. Schroeder, London. 

2242. Cooxinc or Heatinc Apparatus, Sir D. L. 
Salomons, Bart., Tunbridge Wells. 

2243. Wepaine Bo vt for StronG-rooms, T. W. Wilson, 
Birmingham. 

2244. CicaretTre and Marcu-sox, H. Gardner.—(L. 
Scheiner, Argentine Republic.) 

2245. Tirt1nc Cuairs, 8. Crapski, London. 

2246. Recovery of Resinous Susstances, A. J. Boult. 

F. J. Honnay, Belgium.) 

2247. Brock Fue. Gas, J. C. W. Stanley, London. 

2248. Sream Borter Furnaces, H. C. Ashlin, London. 

2249. Stoppers for Borris, FB. Stanley and C. 5. 
Moore, London. 

2250. Cuurn, P. H. Kitson, London. 

2251. Haunace Ciies for Wire Ropes, J. Martin, 
aa 

ORNAMENTING PorreRy-waRE, H. L. Doulton and 
W. P. Rix, London. 

2253. ANKLE Supportina Device, P. Willis.—(J. @. 
Pugahy, Tnited States.) 

2254, ONn-WHEEL VEHICLES, A. B. Cunningham, 
London. 

2255. ToraLisinG Apvaratus, T. G. Tulloch, London. 

2256. WHEELED VEHICLEs, T. Hill, London. 

2257. CARTRIDGE Cases, H. Martin, London. 

2258. Device for ADVERTISING PuRPosEs, F. Allen, 
London. 

2259. Soxiraires, &c., J. Elkan and H. C. Needham, 
London. 

2260. MANUFACTURING GLass Pipgs, &c., P. Sievert, 
London. 

2261. MouLpinc Macuine, H. Martin.—(//. A. Billings, 
United States.) 

2262. JacquaRp CaRD PuncninG Macuines, F. Wilkin- 
son, London. 

2263. MepicinaL CompounD, A. Milne, London. 

2264, CoLLAPsIBLe Boats, T. O. Smith and H. Fuller, 
London. 

2265. PREVENTING Disease INnrecTION, E. 









8S. Gunn, 


London. 

2266. DriLLina Macuine, P. Willis.—(D. Baker, United 
States.) 

2267, Separation of Sa.t Bases, C. T. J. Vautin, 

London. 

2268. Harness Hitcnine Buckie, W. W. Horn.—(S. B. 
Burwell, United States.) 


H. H. Lake.+{S. 0. Johnson, 


Range-finder Company, United States.) 
2272. Execrric Licnut Hancers, &c., H. L. 
H. H. Lake.—(J. 
Henning, Germany.) 
2275. SasH FAsTENERS, 
O. Johnson, 
London. 


2269. Bucket ELevators, J. F. A. Filler, London. 

2270. Ranor-rinpers, H. H. Lake.—(7he American 

2271. Suoots for Frour and Grain, J. K. Johnstone, 
London. 

. Holt, 

London. 

2278. Gran MALTING APPARATUS, 

2274. Exrraction of Carponic Acip, A. van Berkel, 
London. 
United States.) 

2276. Hanpte-BaRs for Bicycies, 8. 

2277. InstRUMENT for MARKING MovuLps, J. Lumley, 
Harrogate. 


2nd February, 1893. 


2278. Tap, M. 8S. Goodman, Lo’ 
2279. | Hay- -TEDDING sean heyy E. 8. Perkins, Peter- 


roug 

2280. E.ectric Toy, J. D. England, London. 

2281. CLEANING TIN-PLATEs, ps and J. Lewis, 
Bristol. 

2282. Comprnation Latue Cuuck, T. Barter and G. 
Crees, Herefordshire. 
2283. RemovaBLe Tacs for N ‘Y. Daubeny, 

Clifton. 
2284. Wire Heaps, A. B. Barlow, Manchester. 
2285. APPARATUS for SIGNALLING Trarns, D. Schofield, 
Rochdale. 
2286. CARRIER Putters, E. Kershaw, Manchester. 
2287. Makino Oat Cake, G. H. Wade, L. E. Wade, and 
Garforth, Halifax. 
2288. PHotocRapHic CAMERAS, S. D. M. Mellor, Derby- 


NECKTIES, W. N 


shire. 
2289. THREADING SuautTTLes of Looms, D. McCollum, 
Belfast. 


2200. VARIABLE Speep Gear, A. M. Laws, London. 

2291. Warproses, A. 8. Vennelle, Southampton. 

2292. Wet Spinninc Fax, A. McMeekin, Ireland. 

2293. Fire-poors for Furnaces, D. B. Morison, 
Hartlepool. 

2204. Game, D. Gilmore, Belfast. 

2295. FIxixa BititiaRD Cue Tips, G. 
Blyth. 

2296. Puzzie Cxiasp or Pocket Kyire, A. Hailstone, 
Manchester. 

2297. _Fine-ovanps, A. Hemming and F. W. Drewitt, 


Cummings, 


= "PAPER Carps for Jacquarp Looms, J. Muir, 


2299. nes JARD Boarps, R. 0. Templeton, Glasgow. 

2300. CinpDER Stirrers, R. O. Templeton, Glasgow. 

2301. SELF - FEEDING On CHANDELIER, A. J. Riley, 
Birmingham. 

2302. Smoke CoNnsUMER, G. Bocock and J. Wilkinson, 
Birmingham. 

2803. SeELF-apJusTING GuipE Suear, G. Sheard, Cardiff. 

2304. MecHanicat Stroxers, R. H. Williamson and J. 
Dyson, Manchester. 

2305. VeLoctrepes, W. R. Birt, jun., Birmingham. 

2306. TRANS-CHANNEL Communication, H. C. Hope, 
Edinburg! 

2307. Brovons and TrIcyLe Sappugs, J. A. Lamplugh, 


London. 
2308. Sapece Ineven, A. Inglis, Edinburgh. 
= 
A. * Leckie, 


2309. CycLe Grarina, F. Ne’ 
2310. PATTERN SappiLes, W. G 
Walsall. 
2311. Evecrrovysis of Satine So.utions, J. B, Hannay, 
London. 


= Horsesnor Cocs, W. H. Sands, Newcastle-on- 
e 


'yne. 
2318. Recorpinc INstRuMENTAL Music, G. E. Prince, 
London. 
2314. Trick Caaer, T. Ardell and F, and A. Donaldson, 
London, 
2815. Canptesticks, &c., G. and J. W. Wadsworth, 
ndon. 
2316. ee Dye Matter, A. E. Alexander.— 
H. P. Wells, United States.) 
2817. TRANSPARENT Hot-HoUsE Sranp, E. 8. Lovejoy, 
London. 
2818. E_ecrric Toor, G. H. Williams, London. 
2319. Preventine Cars Leavine the Rais, C. W. 
McBryer, London. 
2820. SEPARATING CoppeR from So.utions, R. Cone- 
dera, London. 
= Sections for Grrpgrs, H. C. Hall, Middlesex. 
2322. Printinc Inpicges on Paper, H. C. Hall, 
ont Go 
. Fastenrne Baas, A. Bakewell and R. C. Morris, 
gk 
2824. VeLocipepE Tires, E. T. Cleathero, London. 
2325. Woop, &c., Decoratinc Composition, R. Bahr, 
London. 
2826. Sasu Fastener, W. A. Swain, London. 
2827. Lincors, M. Frisen, London. 
2328. PHorocrapuic Stupio Accessories, H. L. Morel, 
Nottingham. 
2829. , naa of Wuite Leap, J. C. Richardson, 
mdon. 
2830. VentiLaTors, A. C., R., and A. T. Harris, and B. 
E. Clarke, Kilburn. 
2831. — Storace Batrertss, N. H. Edgerton, 
mdon. 
2882. Canisters, T. A. Prince, London. 
2333. ATTACHMENTS on GLoves, W. Hucks, jun., 
London. 
2334, ELrctric IncanpEscENT Lamps, E. Bailey and 
G. M. Gordon, London. 
2885. ConstRucTION of FLoors and Ceriinos, J. F. 
Kleine, London. 





2336. Automatic CANDLE ExtincuisHer, C. Brereton, 
London. 

2337. Hoipers, J. H. Schrader, London. 

2288. Lirrinc STRAWBERRY PLaNts, G. Rumbelow, 
London. 

2339. Stream Enornes, R. 8. Boyer, London. 

2340. Evaporatine Liquips, E. G. Scott and F. W. 
Scott, jun , London. 

2341, GEAR Wuee ts, C. Lock, London. 

2342. Suarts, C. Lock, London. 

2843. Covers of MILK Cans, G. A. Dowse, London. 

2344, BuLuers for Fire-arMs, C. R. Allport, London. 

2345. Hat Banps, C. Raleigh, London. 

2346. Cocks, E. J. Cheyney, London. 

2347. CLeat, T. O. Smith, London. 

2348. Stoppers, A. E. Dainton, London. 

2349. TinninG ARTICLES, A. J. Boult.—( Messrs. Wolf, 
Wetter, and Jacobi, Germany.) 

2350. Cuucks for ‘“Latues, T. 
Liverpool. 

2351. GARMENT Fasteninos, D. R. Reynolds, London. 

2352. Srackine Propuce, H. A. Eckley, Liverpool. 

2353. Vices, G. G. Potter, Manchester. 

2354. PerroLeum Lamps, W. P. Thompson.—{Verbeeck, 
Briquet, and Cie., Belgium.) 

2355. Tramways, A. J. Boult.—(W. P. 
T. L. Martin, United States.) 


Dodd and G. Oulton, 


Walling and 


2256. Wincnes for Fisnina Purposes, H. Ball, 
London. 

2357. ConstTrucTION of Puzzies, A. J. Gasking, 
Enfield 


2358. GARMENTS for FeMALeE BicycLe Rivers, M. H. 
Lawson, London. 

2350. AUTOMATIC RAILWAY BRAKES, 
London. 

2360. Exastic Tires, G. Hancock and 8. Smith, 
London. 

2361. DEPOLARISING MATERIAL for GALVANIC ELEMENTS, 
F. Szymanski, London. 

2362. CLEANING Suips’ Bottoms, J. J. McCutchan, 


E. Farnsworth, 


mdon. 

2363. Vatve for Use with InriaTep Tires, A. Letzer, 
London. 

2364. COLLAPSIBLE UmMBRELLAS, A. Krieghoff, R. C. 
Hickok, and G. P. Armstrong, London, 

2265. Rartway Brake Apparatus, M. L. E. Duval, 
London. 

2366. Manuracture of MerTaL 
London. 

2367. Game, E. Thornton, London. 

2368. Car Seats, J. Lemman, London. 

2369. PappLE-wHEEL for Streamers, J  Polkowski, 
London. 

2370. New CoLourtno Matters, J. Y. Johnson.—{ The 
Badische Anilin and Soda Fabrik, Germany.) 

2371. Macuines for Diccinc Potators, E. Paulus, 
London. 

2872. Bopk1n, E. A. Willard, London. 

2373. — for CLEANING KWNIVEs, 

ord. 


Tupes, L. Petry, 


Cc. Grant, 


8rd February, 1893. 


2374. TREATMENT of Cement, &c., F. W. S. Stokes, 
London. 

2875. EvecrricaL Conpuctor Supports, A. R. Bennett, 
London. 

2376. Gas-o1L Liout, C. H. Harrison, London. 

2377. ReEBEATING FurRNAcE, A. and H. Allen and A. 

forth, Rotherham. 

2378. ame, W. Anyon, Stockport. 

= Kwoss for BepstTeaps and the ‘like, W. Sanders, 

2380. ORANGE PEEL CHIPPINc MacurnE, W. Brierley, 
Rochdale. 

2881. TeLecrapus, J. W. Ray, Liverpool. 


2382. ApsUSTABLE VALVE Taps, C. Horton, Bir- 
mingham. 

2388. Hypravitic Connection, J. Haynes, Man- 
chester. 


2884. PRESERVING CENTRE Lives, W. Foulstone, Man- 
chester. 

2385. Batt Bearrnas, I. MacW. Bourke, London. 

2886. PREVENTING PEDESTRIANS Svippine, J. Baker, 
Birmingham. 

2887. SeaLinc BaRRELs, H. C. Trenery and W. Atkins, 


effield. 

2388. Furnaces for Consuminc Fvuer, A. Boswell, 
Sheffield. 

2889. Apsustinc Stop and Lock Nut, J. Smith, 
Smethwick. 

2390. Lanterns, E. J. Shaw, Walsall. 

2391. CHANDELIERS, J. Brooks and T. Sleightholme, 
Manchester. 

2392. SPRINKLERS, 
chester. 

2393. ToorneD Wweets and Drivinc Puuteys, L. 
Billing, Bristol. 

2394. 
Glasg 

2395. , Pian Fasrics, J. Pearson, Man- 


J. R. Platt and S. Platt, Man- 
— Lockine Devices,” T. P. Carswell, 


chester. 
2396. PERAMBULATORS and Mart Carts, T. F. Simmons, 
London, 
bag = and Vermin Scarer, E. J. C. Baird, 
ngham, 
2398. es Bars, J. T. Wood and J. A. Brodie, Liver- 


poo 

2399. Furnaces, J. A. Fletcher and S. Fletcher, Man- 
chester. 

2400. Pans for EvaAPoraTinG Brine, 
chester. 

2401. Cut-orr, &c., for Stream Enotnes, A. T. Mirza, 
Manchester. 

2402. Exvecrricat ALARM for Stream Gavuces, A. T. 
Mirza, Manchester. 

2403. DistRiBUTING ELectRICAL EnerGy, J. A. Kingdon, 
London. 

2404, Coat and CLoruine SusreNpER, E. A. Mepham, 
London. 

2405. Bett Sirnon Vatve, W. B. Press, Leyton- 


J. Parks, Man- 


stone. 
2406. Wameaiwe Macuaines, G. Benson, Stockton-on- 
Tees. 


<> Avrowanic Devivery Apparatus, P. Leoni, 

2408 Daivsanre VARIABLE QUANTITIES, P. Leoni, 
London. 

2409. AsCERTAINING the GeaRING of CycLes, S. Watts, 
Frome. 

2410. SIGNALLING RatLway Trains, W. E. Langdon, 


erby. 

2411. Wueers for Roap Veuicies, J. Cartwright, 
London. 

2412. ATTACHMENT to Spoots Usep in Looms for 
Weavina, T. B. Holdroyd, Yorkshire. 

2418. Compounp BatanceD Enorng, F. A. Roche, 


Cork. 

2414, Curtain Rops, R. T. Grisenthwaite, T. Long- 
cake, and C. Savage, London. 

2415. Stor Vatve, J. Robinson, Widnes. 

2416. Stop Vatve, J. Robinson, Widnes. 

2417. Bit for Horses, A. E. Bishop, Bristol. 

2418. SuppLyinc HEATED FEED-waTER to BoILERs, G. E. 
Hudson and G. Sanderson, Scarborough. 

2419. Revier Vatves for Rapiators, &c., J. Keith, 


Glasgow 
2420. Mars, G. A. Billington, Liverpool. 
2421. Matcu Box Ho.per, E. Pim, Liverpool. 
2422. Sicut Feep Lusricators, R. Wilson, Glasgow. 
= Fett and other Hats and Caps, D. R. McEwan, 


2134 | Bocas and Eyes, &c., R. H. Bishop, Birming- 


2495, Manuracturr of Snuovets, R. H. Bishop, Bir- 
mingham. 
2426. StyLocrapus, H. H. Murdoch, London. 
2427. COLLAPSIBLE FiELD GLassgEs, C. S. and W. Pocock, 
Wandsworth. 
2428. ——. for Burninc Hypro-carson Otzs, C. D. 
, London. 
2429, Ax.es for WHEELED VEHICLES, B. G. Martin and 
T. Je ndon. 
a PORTABLE Pumpina Apparatus, D. Noble and 
Brown, London. 


2431. Printina Macutyes, T. Johnson, Manchester. 

2432. Repucinc Lump Sait to Powper, H. Heap, 
London. 

2433. SmevTING Iron Ore, H. C. Bull, London. 

2434. Toy, R. Watt and C. R. Bonne, London. 

2435. CycLe Pepats, W. C. Ellis, London. 

2486. Skips for the WHEELS of VEHICLES, F. Cross, 
London. 

2437. ee Sicnat Apparatus, H. G. Dallimorc, 

mdon, 

2488. Stoves, J. Jemson, London. 

2439. Trousers, J. Page, London. 

2440. NumBer and Lerrer Piares for Doors, J. Yl. 
Allen, London. 

2441. CisterNs, C. Hancock, London. 

2442. Suirts, RK. H. Armstrong, London. 

2443. Tires for Cycies, 8. Duttield, jun., ee. 

2444. SUSPENSION WHEELS for Veni LEs, W. 
Montmorency, London. 

2445. Hats, W. G. B. de Montmorency, London. 

2446. CoIN-FREED DeLivervV Apparatus, F. Windham, 
London. 

2447. Manuracture of Sauces, L. 


Loni 
2448. 


. B. de 


and H. Roberts, 
and H. Roberts, 


2449. , Ores, P. Willlis.--(L. A. Allard, Unitid 
tates.) 

2450. Marine Governors, 8S. Dyson, London. 

2451. Vatves for HicH-rressuRE Stream, G. Payue, 


on. 
cpa Sauce Powper, L. 


London. 

2452. Water Gauce Guarps, J. A. and J. Hopkinson, 
London. 

2453. Wueets, H. H. Lake.—(Die Actien Gesellschart 
Grusonwerk, Germany.) 

2454. Cricker Batis, J. W. Weeks and H. Luff, 
London. % 

2455. Arc Lamp Friction Coup.ine, J. Jergle, London. 

2456. PERFUME ConTAINING Bott eg, R. B. Breidenbach, 
London. 

2457. AUTOMATICALLY EXTINGUISHING 
Schramm, London. 

2458. Furnaces, C. T. J. Vautin and J. R. Thame, 
London. 

2459. Door Letrer-Box, H. Martin.—(J/. 
United States.) 

2460. Tap, A. J. Eli.—(A. G. Chapman, Australia.) 

2461. RecisTerInc the Dravucut of WaTER in STEAM 
Vesse.s, H. H. Leigh.—(@. Carr, Belgium.) 

2462. TRAIN SIGNALLING Apparatus, J. W. Maycock, 
London. 

2463. ELECTROLYsIs of Sotutions of Satts, J. Marx, 
London. 

2464. Apparatus for Sprayine Liquips, J. B. Adams, 

mdon. 

2465. SpecTactes, J. Head, London. 

2466. Nut Locks, F. J. Reynolds and 8. D. Williams, 
Newport, Mon. 

2467. PREVENTING Lamps from Smoxkinc, J. Wilson, 
London. 


Lamps, L. 


W. Moore, 


4th February, 1893. 


2468. Printers’ Cuases, E. Newbery, London. 
2469. Can Opener, W. J. Hollis and W. A. Yeoman, 


Southampton. 
2470. BILLIARD TaBLEs, F. and A. W. Leigh, London. 
2471. Mevicine BorrLte Fitter, C. W. Shepherd, 
Bradfor 
2472. APPARATUS for Foc Sicnauuine, J. G. Dixon, 
radford. 


2473. InserTION, T. B. Hasdell, Northampton. 

2474. OVER-EDGE SEWING MACHINES, D. R. Dawson, 
Glasgow. 

2475. Steam Wincues, T. Scott, Glasgow. 

2476. SutpHuRic Actip Concentration, I. Levinstein, 
Manchester. 

2477. SHavinc Brusues, F. W. Duckworth, Halifax. 

2478. Coat Screens, W. H. Chambers, Sheffi eld. 

2479. WaTER-CLOSETS, H. Sutcliffe, Halifax. 

2480. Givinec Ipentity to Spoots, &c., R. Hannan, 
G ow. 

2481. ADJUSTMENT of WiRE MaTTREssEs, J. Middleton, 
Bi ham. 

2482. HanpLes for Turn-screws, R. F. Drury.—(C. 
Wern, Sweden.) 

2483. CHANGING R. F. Drury.—(¢. 
Sweden.) 

2484. Matt Kins, J. Gregor, Manchester. 

2485. PNeumatic Tires, A. J. and B. H. Wakeford and 
H. C. Knight, Se oy 

2486. Box Metatiic Hinogs, J. and W. Gittings, Bir- 
min; ¥ 

2487. Caprnets, 8. G. Browne, lg ag ny 

2488. The ‘‘Bett Baron,” W. H. Palmer, Weston- 
super-Mare 

2489. MILK Can Protector, J. T. Williamson, East 
Dulwich. 


2490. Gor Tee, R. Elmsley, Eastbourne. 

2491. Grip PULLEYs, W. N. Colam, London. 

2492. Trousers Protectors, H. Parson, Bracknell. 

2493. LeTreR-Box, J. Matthews, London. 

2494, TELEPHONE ANNUNCIATORS, A. Whalley, Helsby, 

» near Warrington. 

2495. ManuractuRE of Boots and S#ogs, L. Jones, 
London. 

—. Sea Ancuor, C. H. Thompson, Newcastle-on- 

e. 

2497. FIRE-PLACES, J. Dean, London. 

2498. Woop-mMouLDING Macuines, W. W. Horn.—(D. B. 
M. Shelley and L. G. Kilmer, United States.) 

2499. ApverRTisiInGc, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

2500. PNeumatic Tires and Rims, R. Mansell-Jones, 
Brighton. 

2501. Castine in Metats, W. Haydon, London. 

2502. SrREwtnG Sanp on Rariway Livgs, A. Briigge- 
mann, London. 

2503. SHow-sTanp, J. E. Beard, Nottingham. 

2504. STRETCHING LiNEN, G. E. Uglow and F. Gilman, 
Birming! 

2505. WaTcH- “KEY, M. Cross, Bristol. 

2506. Sprnntnc Muses, R. Turner and J. Lees, 
Rochdale. 

. CIGAR Cases, A. J., H. C., and W. C. Needham, 
London. 

2508. Fire Extincteurs, J. W. E. G. Gibbs, Glasgow. 

2509. Comprnep Key LaBet and Knire, W. McPherson, 
Glasgow. 

2510. Cycves, J. Anderson, Belfast. 

2511. Apparatus for Burninc Reruse, H. Eggert, 
London. 

2512. ConTROLLING PuLutinc Horses, J. Dunnachie, 


ow. 

2518. Caskets, W. Somerville, Glasgow. 

2514. Comutinc Hose Reet and Hyprant, A. B. Perkins, 
Bradford. 

2515. SecurinG Spokes of CrcLte WHEELS, H. Cole and 
C. Rowe, Birmingham. 

2516. WHEEL Hugsand CycLe Brarines, H. W. James, 
Bi ham. 

2517. Puce Srrarvers for Parer-MAKING, W. C. Sly, 
Norbiton. 

2518. Stoves, H. A. Daval, London. 

2519. Tarcers and Inpicator therefor, A. J. Eli, 


Motions, Wern, 


mdon. 
2520. InpicatinG Score in Tarcet Practice, A. J. Eli, 


ndon. 
2521. ee GREENHOUSE Licuts, A. F. W. Morgan, 
mdon. 
2522. Corps of Jacquarp Maocurngs, F. W. Golby.— 
(A. Gruner, Austria. 
2523. Droporisine Exnaust, G. F. Mellen and W. P. 
Reid, London. 
2524. FueL, M. Cameron, London. 
2525. VENTILATING Sock for Boots, A. J. Harrison, 
London. 
2526. OrntMENT for Cure of Eczema, J. Edmunds, 
London. 
2527. — Traction for Tramways, J. Sturgeon, 
on 
2528. TIRES for Ve.ocirepes, &c., C. T, Thorpe, 
London 





2529. Soaseaiean, J. Stephens, London. 
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2530. Picrure Moviprnes and Frames, G. F. Restall, 
ondon. 

2531. Vatve Gear for Sream Enoines, T. Holehouse, 
Manchester. 

2532. Brarpinc or PLarrinc Macurnes, G. Ashworth, 
Manchester. 

2533. Warer-cLosets, A. M. Fowler, jun., Man- 
chester. 

2534. PLuG Stopper with Purcnase Hann e, T. Kemp, 
London. 

2535. Heatinc Feep-warer of BorLers, J. Murrie, 
Glasgow. 

2536. Feep-warer Heaters, J. Murrie, Glasgow. 

2537. ApyusTABLE Spanners, T. Breakell, Manchester. 

2538. Macuine Guy and Carruace, W. H. FitzGerald, 
London. 

2539. Burners for Om Lamps, J. Price and G. Mole, 
London. 

2540. Dress Houpers, H. M. Knight, London. 

2541. AERATED ALCOHOLIC BreveRacg, J. L. Lobley, 
London. 

2542. ASCERTAINING PercentaGe of Fat in Mink, A. 
N. Nahm, London. 

2543. Cosine Devices for Jars, F. Guilleaume and E. 
Goltstein, London. 

2544. PorTaBLeE Nippers for Grippinc Ropes, W. P. 
Bullivant, London. 

2545. Trearment of Hives, H. H. Lake.—(A. J. 
Strauss, France.) 

2546. Tosacco Pipes, F. J. Grospellier, London. 

2347. Purtryinc Water, D. H. Lyon.—{D. Hanua, 
United States. 

2548. Manoracture of Ciay Pires, E. J. Church, 
London. 

2549. Wueets for Vetocirepes, &c., P. Ambijorn, 
London. 

2550. Dyersc TextiLe Fasrics, F. G. Stiel, London. 

2551. Grip, G. C. Downing.—(J. Hersant, France.) 


6th February, 1893. 


2552. Construction of Arc Lamps, R. Pippette, 
London. 

2553. Heatine Stoves, W. P. Thompson.—(M. Galley, 
Germany.) 

2554. Cooxine Stove, W. P. Thompson.—(M. Galley, 
Germany.) 

95. Starnine and Bronzine Paper, F. W. Hayward, 

Norwich. 

2556. Hoipinc Sacks for Corn, T. Hill, Kingston- 
upon-Hull. 

2557. ELECTRICALLY-DRIVEN PROPELLERS, H. T. Bar- 
nett, London. 

2558. Urgamerter, W. Colquhoun, Glasgow. 

2559. CycLes, E. Seddon, T. Ripley, and I. Taylor, 
Rochdale. 

2560. Reservoir Pennoxipers, B. C. and D. Cross, 
Leeds. 

2561. Firtines for VELocirepEs, J. Meek, Leicester. 

2562. Dressinc METALLIC FRameEs, A. Smallwood and 
H. Fenney, Birmingham. 

2563. Suspenpinc Curtains, &c., J. O'Donnell, 
Glasgow. 

2564. Compounps for Destroyixc Gers, A. Blackie, 
Glasgow. 

2565. CrrncULar Knitrinc Macuiyes, A. Lee, Notting- 








am. 
2566. Storinc PuHorocrapuic Firms, J. T. Clarke, 
arrow. 
2567. Pipes for Smoxinc Tosacco, J. Fieux, Liver- 
pool. 


2508. SqueEcEE for CLEANING ASPHALTE, F. M. Williams, 
Plymouth. 

2569. Furniture Castors, F. J. Burrell, Thetford. 

2570. WHEELS for BicycLes and Tricyc.es, T. Murphy, 
Clonmel. 

2571. Tae ApsusTaBLe Sarety Rai, J. Hanrahan, 
Dublin. 

2572. Lapies’ Hat Fasteners, J. F. Ellis, Working- 
ton. 

2573. Improvep Suape of PLayrnc-carps, J. W. Marsh, 
Elland. 

2574. Oyster Openers, R. L. Tapscott, Liverpool. 

2575. ADsusTMENT of Broom Heaps to Hanp_gs, E. G. 
Platt and J. Airs, London. 

— Name and Lerrer Prartes, C. Allen, Birming- 
ham. 

2577. Batt Castors, W. J. Redhouse, Birmingham. 

2578. Tor-cuips for VELOCIPEDE Pepats, L. O. Michael, 
Birmingham. 

2579. Maxine and Dryine of Matt, J. T. Gough, 
London. 

2580. Motion for Looms, J. Kippax, J. Riply, and J. 
Robinson, London. 

2581. Wacon for Harvestinc Cory, W. Paetz, 
Lendon. 

2582. Macutnes for CLEANING Knives, A. E. Wale, Bir- 
mingham. 

2583. Exvecrricat Inpicators, &c., G. Hayward, 
London. 

2584. Mitt for Grinpinc Sarr, &c., R. Nixon, 
London. 

2585. Rims of Wueers, W. Lugtonand E. C. Furby, 
London. 

2586. Evecrrotytic Ceti Diapnracm, C. N. Waite, 
London. 

2587. Axvte Bearrycs, T. Severn, S. and J. E. Fidler, 
R. Hacking, and J. Johnstone, London. 

2588. Screw Sroprers for Botries, G. Scholfield, 
London. 

2589. AntTI- FRicTION Bearinos, &c., J. Rettie, 
London. 

2590. Sotup Iticminant, T. S. K. Hawxhurst, 

London. 

91. RoLtier Mitts, E. Kieg, London. 

2592. MICROPHONIC AMPLIFIER of Sounp, E. Hardy, 
London. 

2593. TeLecrapH Poe Fittines, J.C. and G. Fuller 
and W. E. Langdon, London. 

2594. Trace Hooks, F. Giles, London. 

2595. Repucine Fincer Rives, A. G. and G. V. Pinfold, 
London. 

2596. HypRocaRBoN Motor, J.C. Lanyon.—(J. Martina, 
Australia.) 

2597. Bieacutnc Raw Starcn, Siemens Brothers and 
Company, Limited.—( Mesers. Siemens and Hatlske, 
Germany.) 

2598. ELEcTRO-DEPosITION of Metaxs, C. D. Abel.—(G. 
Lehnert, Germany.) 

2599. — A. Myall.-{(4. H. Williamson, United 
States. 

2600. ELectric Lamps, R. Haddan.—(G@. Dedreus, Ger- 
many. 

2601. Lamps, F. T. Vine, London. 

2602. HoLpinc SicNat Hatuiarps, E. M. Inglefield, 
London. 

2603. ApsusTaBLe Bicycre Crank, A. J. Stevens, 
London. 

2604. Borter Trees, D. Purves, London. 

2605. Cartrrpce Cases, J. A. Marshall, London. 

2606. OpENING Mecuanism, G. P. Milnes, London. 

2607. Mustarp Crvets, M. Malézieux diné, London. 

2608. BorrLe with Sropper, E. Selle and M. Kary, 
London. 

2600. CoMBINATION SMOKER’s Requisite, F. Waldock, 
London. 

2610. Ink Hoxtpers for Pens, A. G. Brookes.((. W. 
Vose, United States.) 

2611. Markxinc the Grounp for Games, F. H. Ayres 
and H. Pitts, London. 

2612. Garpen Seat, C. E. Cochrane, London. 

2613. Apparatus for Surpriyinc Borrnc Water, J. 
Boulting, London. 

2614. Dyes, J. Y. Johnson.—(The Badische Anilin and 
Soda Falrrik, Germany.) 

2615. Macninery for Dryinc Tea, W. Jackson, 
London. 

2616. CHILLING ARMOUR- PLATES, T. J. Tresidder, 
London. 

2617. Cans and Fonnexs for Liquips, R. H. Bishop, 
London. 

2618. CycLes, W. McKenzie, London. 

2619. SipeBoarns, B. Sandground, London. 


















2620. Hotper for Hovse F.Lannets, M. Jtinger, 
ondon. 
2621. Steam Evyatyes, N. Chandler, London. 
2622. Vatve Operating Mecuanism, C. L. Rowland, 
London. 
2623. Razor Srrop, H. T. S. Ward, London. 
2624. Wrencues, G. F. Redfern.—({ W. H. Smith, United 


States.) 

2625. Car Covptines, R. W. Barker.—(The La Burt 
Blectric Block Signal System and Car Coupler Company, 
United States.) 

2626. Varnisu, &c., M. Becker, London. 

2627. Pite Wires for Looms, C. Ford, London. 

2628. Sampurye Device for Dress Goops, J. M. 
Bostwick, London. 

2629. Suspenpine Keys in Pockets, A. W. Pyke, 


mdon. 

2630. Loapinc Rartway Wacons, &c., A. M. Commun, 
London. 

2631. Boor Heets, J. F. Moult, London. 

2632. ELecrric Licutinc, G. R. and C. A. Rollason, 
London. 

2633. Fire Escapes, Lappers, &c., I. F. Taylor, 
London. 

2634. Preventive the Rapiation of Heat, F. Trier, 
London. 

2635. FACILITATING WriTING in the Dark, H. V. Weyde, 
London. 

2636. Lyvectors, H. H. Lake. 
turing Company, United States. 

2637. Pennoipers, H. Goldenfarb, London. 
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2638. Srark Book C.LorHes’ Horse, E. J. Carr, New- 
castle-on-Tyne. 

2639. SerarRatinc Merats and similar SupsTaNces, 
J. A. Mays. London. 

2640. INFLATING AIR Tires of Cycies, A. E. Goad, 
Saltash. 

2641. Brince Sprine Spoke, J. Bridge, Dublin. 

ee of Mera, C. J. and H. Green, Shef- 
eld. 

2643. Appiyinc Hose to Vuvcanite, G. 8S. Wells, 
London. 

2644. Ceramic Hincep Cover, G. Capper and C. H. 
Reynolds, Stoke-on-Trent. 

2645. Compinc Macuines, P. Harrop and J. Gargan, 
Bradford. 

2646. Borries or Jars, H. and A. Anson, Bradford. 

2647. Lamps for Bicycies, R. 8. Wood, Manchester. 

2648. Connectrinc, &c., Miners’ Sarety Lamps, 8. 
Wilson and W. Paulson, Derbyshire. 

264. LrontnG MacHings, S. H. Sekian, Manchester. 

2650. Stipe Hince, C. 8. Porter, jun., West Hartle- 

x1 Roortsc Tires, H. B. Barlow.—{((. Theimer, 
Austria.) 

2652. Mecuanism for Sawine Strong, &c., J. Smith, 
Keighley. 

2653. ILLUMINATED ADVERTISEMENTs, W. A. Black, 
London. 

2654. Recoverinc Waste Fver, A. Anderson, Sun- 
derland. 

2655. Makinc WairewasH Brusues, A. L. Burrow, 
Leeds 


2656. Trovsers, A. Kresner, Wigan. 

2657. Furnaces, E. Brook, Huddersfield. 

2658. Foorsauys, W. Currie, Glasgow. 

2659. Braces or SUSPENDERS for Trousers, J. T. Rae, 








G Ww. 

2660. Sprincs for Seats of Cycies, F. Wood, Stockton- 
on-Tees. 

2661. Cyrcies, W. Crowther, London. 

2662. Sanitary Rerorm in Bep-cuamsBers, E. A. Lau- 
rence, Cheltenham. 

2663. Capinets for Puorocrapus, &c., A. Jepson, Man- 
chester. 

2664. Secriona Frames for SHapinc Fett Harts, J. 
Longworth, Manchester. 

2665. REGENERATIVE FurNacEs, R. Dietrich, London. 

2606. Fite-cases, A. Don and The Globe Company, 
London. 

2667. Borties, A. L. Straus, London. 

2668. OvERcoaTs, R. T. Smailes, London. 

2669. Fastrentnos for CLoaks, &c., R. T. Smailes, 
London. 

2670. PRopeciinc Suips, W. T. Thompson, J. McIver, 
and R. Thompson, London. 

2671. Brick, J. Mohlberg, London. 

2672. Transmission of Power, C. 8S. Bradley, R. T. 
McDonald, and R. 8. Taylor, London. 

2673. Pire Tonos, F. W. Lucas, London. 

2674. Comprnation Evectricat Cvut-ours, J. H. L. 
Holcombe, London. 

2675. Mitk CoaGuLaTinc FerMENT, The Nutriment 
Company and C. P. Eyre, London. 

2676. CrcLe Tires, J. M. Gillies, Liverpool. 

2677. Stoo. for PiaNororTe Payers, C. Zender, 
Liverpool. 

2678. MakinGc Boots, A. Underwood and W. H. Hind, 

mdon. 

2679. CanpLes, NicutT-Licuts, and Tapers, A. M. 
Nelson, Liverpool. 

2680. ImpLements for CLirpinc Horses, T. Forrester, 
Liverpool. 

2681. Cocks or Taps, H. Houghton and J. T. Heward, 
Liverpoo 

2682. Recepracies for Sponces, &c., E. A. E. Vivian, 
London. 

2683. Corn Propuct, W. P. Thompson. -(B. G. Hudnut, 
United States.) 

2684. Switch Apparatus for Rattways, F. Ziegler, 
Liverpool. 

2685. Rerininc of Perro.teum, A. L. Elfen, London. 

2686. FILTERING APPaARATUs, J. Komaromy and R. 
Richter, London. 

2687. Automatic Freeper for Stream Borrers, R. 
Kleinert, London. 

2688. PREVENTING the Freezinc of Wrnpows, J. F. A. 
van Nes, London. 

2689. INCANDESCENT Mepiums, H. Hirschfeld, London. 

2690. Apparatus for Recorpinc Sprecu, C. A. Randall, 

andon. 

2691. Cranes, E. W. Naylor, London. 

2692. Cranes, E. W. Naylor, London. 

2693. Drivinc Betts, P. W. 8S. Beduin and G. J. 
Stevens, London. 

2694. Apparatus for PReseRvING Meat, J. Vigerie, 
London. 

2695. Propuction of Derivatives of Hyproxy- 
ANTHRAQUINONES, H. E. Newton.—(The Farben- 
Sabrriken cormals F. Bayer and Co., Germany. 

2696. TELAUTOGRAPHS, P. A. Newton.—(E. Gray, United 
States.) 

2697. -_New Puzzie, P. Grubert and B. Bloom, 
London. 

2698. Grease Sit and Gutity Traps, W. Franklin, 
London. 

2699. CeLLUuLaR CyLinpers, C. E. Mumford, London. 

2700. Cases for CiGARETTE Papers, H. Vye-Parminter. 
—+(A. Vye-Parminter, France.) 

2701. BusHinc PcLLeys or WuHeets, B. Morris, 
London. 

2702. WnEerts with FLexisite Sroxes, E. A. J. Gold- 
schmid, London. 

2703. Hicu-rension Exvecrricat Fuses, D. Bates, 
London. 

2704. Matcues, C. W. Bowman, London. 

2705. Waitine, H. C. Higginson, London. 

2706. Typr-wriTers, G. C. Blickensderfer, London. 

2707. Puorocrapuic Retoucnine Devices, A. 8. Harry, 
London. 

2708. Hooks and Eyes, C. E. Barnes, London. 

2709. AERATION of Swimmino Barus, C. H. Rosher, 





on. 
2710. Compounps of ALumryium, &c., J. L. Kessler, 
London. 
2711. Roucuinec HorsesHoes, A. Fechner, London. 
2712. Fotpryc Carrs, H. H. Lake. —(The North- 
Western Wire Mattress Company, United States.) 
2713. Fotpinc Cuatrs, H. H. Lake. —(The North- 
veatern Wire Mattress Company, United States.) 


2714. Garment Hooks, H. H. Lake.—(@. B. Mershon, 
jun., United States.) 
2715. Fisu-pLates for PerMaNent Way, L. Silverman, 


London. 

2716. Gas, J. Askins, London. 

2717. Games, G. H. Monks, London. 

2718. CHENILLE-cUTTING Macuinegs, O. Leverand W. 8. 
Grundy, London, 

2719. Sprinc Cup for Hotpinc Fixcer Napxrss, L. 
Courlander, London. 

2720. Sream Tursines, E. Seger, London. 

2721, COLANDER Press, C. E. J. Robinson, London. 

2722. Car Couriers, M. J. Althouse, J. H. and J, C, 
McKeggie, and G. T. Blackstock, London. 

2723. Hor Water Heater, T. Holland, London. 

2724. Propucinc Fitms of Mera, C. Endruweit, 
London. 

2725. Evecrric Lamps, W. F, Taylor andG. F. Barnes, 
Croydon. 

2726. Viotrn Supporter, G. Narberti, London. 
727. OXYHYDROGEN BuRNeERs, T. P. Watson and W. 
H. Smith, London. 

2728. VenTILaTING Saarts, C. Anckorn and J. Mallett, 
London. 

2729. HorsesHoes, W. C. Edge, London. 

2730. AccorvEons, E. Kalbe, London. 

2731. Car Coupiine, D. A. McCollum, London. 

2732. Insect Trap, P. Willis.—(C. F. Jolitz and A. 
Menting, United States.) 

2733. Watcues. L. Donne, London. 

2734. Srups or Links, E. Peine, London. 

2735. Motor, D. H. Tuvet, London. 

2736. Kyrrring Macuinegs, A. A. C, Nelson.—(R. Kirk- 
patrick, United States.) 

2737. Tosacco Pires, J. Ferguson, London. 

2738. Hor-waTer Apparatus, W. Bridgland, London. 

2739. Pianorortes, G. H. Readdy and M. Lonsdale, 
London. 

2740. ELecrric Arc Lamps, J. J. Rathbone, London. 

2741. CarpBoarp Boxes, A. J. Boult.—(&. Salzhorn 
and L, Nicolai, Germany.) 

2742. Winpow Birinp Router, W. Scott, London. 
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2743. Derininc the Sicuts of Riries, T. Andrews, 
Woolwich. 

2744. Appiyinc ELecrricat Brusu Discuarces, W. 
Claypoole, Stockport. 

2745. Lamp Burner, H. Martin.—(J. J. Donovan, 
United States.) 

2746. SELF-REGISTERING Money T1Lxs, P. Gaskell, Bir- 
mingham. 

2747. CHaMBERED Ro.iers, L. Marion, H. Guibout, G. 
Bishop, F. Bishop, and J. P. Kirk, London. 

2748. Taste Tors, &c., J. C. Mayo and 8. Wilson, 
Bedford. 

2749. Permanent Way of Raitways, &c., R. Bell, 
Glasgow. 

2750. Lip for Powper Distrisvtors, H. Jackson, Bir- 
mingham. 

2751. Giope for Gas, A. R. Pollard, Worthing. 

2752. Evastic Tires for Vevocirepes, T. F. Wiley, 
Bradford. 

2753. AIR-COMPRESSING APPARATUs, W. Donald and J. 
Donald, jun., Glasgow. 

2754. HyGroscopic Parer for Domestic Use, J. R. 
Paterson, Glasgow. 

2755. Covptixes for Broken Suarts, A. Thomson, 
Glasgow. 

2756. Arracuinc Picker Spinpies for Looms, W. 
Ramsay, Dundee. 

2757. DeracHaBLe Dress Guarp for Cycves, J. Ward, 
Stoke, near Coventry. 











SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


486,366. Propretter, S. W. Barnaby, London, 
England.—Filed March 23rd, 1892. 

Claim.—Q) In propelling and steering apparatus for 
navigable vessels, the combination, with a screw-pro- 
peller and a fixed tube within which said propeller 
can rotate, of supplementary screw blades mounted to 
rotate with said screw-propeller and arranged outside 
of and forward of said tube, substantially as herein 
described, and for the purpose specified. (2) In pro- 
pelling and steering apparatus for navigable vessels, 
the combination, with a propeller comprising a screw- 


(486366) 








propeller, a rearward body and a tube provided at its 
rear end with guide plates or blades and within which 
said screw-propeller can rotate, of supplementary 
screw blades carried by a separate boss fixed on the 
shaft carrying said screw-propeller and arranged out- 
side of and in front of said tube, and guide plates or 
blades fixed to the forward end of said tube, substan- 
tially as herein described, for the purpose specified. 


486,528. Lirrinc Jack, G. H. Bryant, Newton, and 
V. Beauregard, Boston, Mass.—Filed April 2\st, 
1892. 

Claim.—(1) In a lifting jack, the combination, with 

a pivotted standard, of a carriage adapted to travel 








4 —-<. 


thereon and means for propelling the ry 
along the stondart said means mounted on the 
carriage, substantially as and for the purposes speci- 








—_$<—____ 


fied. (2) In a lifting jack, the combination, wi 
pivotted standard Biclog racks 4 and 6 and i 
surface 5, of a adapted to travel thereon and 
provided with pinions 8 and 10 and binding roller 9 
substantially as and for the purposes specified, (3) In 
a lifting jack, the combination, with a pivotteq 
curved, or arc-shaped standard, of a carrig adapted 
to travel thereon and means for propelling the carriage 
along the curved standard, substantially as and for the 
purposes specified. 


486,533. Cock, W. S. Lovelaw!, Hartford, Conn,~ 
Filed May 7th, 1892. 

Claim.—(1) A cock consisting of a body with 
tapering plug chamber, a plug held in said chamber 
a idge extending across the body with its ends in 
sockets in the wall, having a projecting hub bearing 
against the larger end of the plug, and a cap screwed 
on the body against the bridge, substantially as speci- 


{486,533} 





fied. (2) A cock eg | of a body with a tapering 
plug chamber, a plug held in said chamber, a bridge 
presive across the end of the plug, a cap on the 
body bearing against the bridge, and lugs projecting 
from the end of the plug and adapted to come into 
contact with the bridge, Substantially as specified. 
486,585. PuLLey ror TRANSMITTING Power, J. MM: j; r, 
Newark, N.J.—Filed December 31st, 1891. 
Claim.—(1) The improved friction pulley herein 
described, combining therein a metallic body having a 
seat b?, and integral flanges 4 at the opposite edyes 
thereof, between which are bolted layers of leather or 
like frictional material, having a groove formed 
therein with oppositely inclined walls, and bolts «/' 
extending through said layers and said seat and hold. 
ing said layers to said seat, substantially as set forth. 
(2) The improved friction pulley comprising a body 
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having a seat /2 and integral flanges formed at the 
opposite edges of said seat at right angles thereto, 
layers ¢ c extending clear across said seat, and gradu- 
ated layers forming a V-shaped groove imposed 
thereon, short bolts / arranged to hold the layers ¢ at 
the centre, and o | bolts extending through the 
— layers, all combined substantially as set 
orth. 


486,598. Prosecrite, 1. H Grenfell, London, and 
J. G. Accles, Birmingham, England.—Fied Decentnr 
19th, 1891. 

Claim.—(1) A hollow projectile provided with a plug 
near its rear end, having grooves on its outer face, the 
body of said projectile being provided with a flange 
upset over said plug and into the grooves thereof. (2) 























A hollow projectile provided with an enlarged cham- 
ber at its rear end, having shoulders at the inner 
portion of said enlarged chamber, a plug within said 
chamber abutting against said shoulders and provided 
with grooves on its outer face, the body of said pro- 
jectile being provided with a flange upset over said 
plug and into the grooves thereof, clamping the plug 
against suid shoulders. 








Eprs’s Cocoa.—GRrateruL ann Comrortinc.—“ By 
a thorough knowledge of the natural laws which 
— the operations of digestion and nutrition, and 
vy a careful application of the fine pepe of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the 
judicious use of such articles of dict that a constitu- 
tion may be gradually built up until fesng encase to 
resist every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape many & 
fatal shatt by keeping ourselves we fortified with 
pure blood and a properly nourished frame.”—Civil 
Service Gazette. —Made with boiling water or milk. Only 
in packets, by Grocers, labelled—‘‘ James Errs AND 

Hi pathic Chemists, London.”—Abvr. 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 


SECTION III., PART I,.—FORGE. 


AurHouGn the manufacture of plates and tires does 
not come strictly under the head of locomotive building, 
the forge work would not be complete without a short 
notice, however slight, of such operations. The specifi- 
cation and tests for the plates was given in Section I., 
the Boiler Shop, THe ENGrInekER, vol. lxiii., page 1, and 
the material stated to be of the best Siemens-Mar- 
tin mild steel. The :uethod generally adopted in the North 
of England is to cast ingots from three to five tons in 
weight, which, after remaining in the moulds from 
twenty to thirty minutes, are removed into soaking pits, 
where they radiate their initial heat, or equally distribute 
it throughout their entire mass for about one and a-half 
hours. They are then cogged down into slabs, either by 
hammer or mill, each being equally good, suitable in size 
for the mill in which they are to be rolled, or plates they 
have to form. The cogging mill will either have side 
rolls of the universal or Belgian type, or an actuating gear, 
by which the slab is raised or turned about as required, in 
order to roll it upon the edges. When rolled by the latter 
arrangement in a vertical position, it is especially bene- 
ficial in removing all the scale, peeling off the flats with 
the greatest ease. The slabs are then carried forward by 
means of live rollers to the guillotine, which is actuated 
either by hydraulic or geared power, having a shearing 
capacity for slabs up to, say, 2ft. wide by 8in. thick. The 
modern arrangements for plate rolling are very complete, 
the rolls themselves being about 8ft. to 11ft. long by 
30in. and 40in. in diameter. The labour-saving tools and 
manipulating gear are so complete in the most modern 
plant in the author’s mind, that only four men are 
required. The reheaters are grouped about the mills in 
the most convenient manner possible, and every facility 
is devised for dealing with ingots and slabs, both in and 
cut of the furnace, with the most efficient charging and 
drawing tackle, so that the cost of production is brought 
down to a minimum. 

The section of the engine tire is given in Fig. 218, and 





few such tires might be rolled, perhaps to the extent of 
10 or 12 per cent. It even pays at this, as a dozen oval 
tires could be rectified in about fifteen minutes. 

Great care is bestowed upon the selection of the heats 
for tires of extra quality to satisfy stringent specifica- 
tions, sample ingots being taken, rolled, and annealed 
until the required tenacity and ductility is obtained, not 
that mechanical] means should supersede chemical in 
producing the required result. Forty-five tons tenacity 
— be considered sufficient for home use, but for India 
and other hot climates the tenacity may go up another 
five or six tons per square inch with perfect safety. The 
material should be as little liable to molecular changes 
from a repetition of sudden shocks as possible, which 
points to a tire having considerable ductility, which 
would fulfil all requirements, except that it would wear 
out too soon. The rack and pinion theory is well known, 
in which is advocated the equality of temper in the 
material both for tires and rails. The author will be 
content to leave in the hands of the manufacturers the 
influence which its chemical composition has upon its 
physical properties. 

Iron forgings from puddled bars are generally formed 
from piles 15in. wide, 18in. long, and about 10in. to 12in. 
high, heated, re-heated and worked until all cinder and 
slag are removed, and the required section attained. In 
piling, bars of different dimensions are used for each row, 
so that all the joints get fairly crossed, and the whole 
shingled down to either a slab, the average size of which 
is about 36in. by 24in. by 3in., or into billets. In making 
a forging of large dimensions, a number of slabs are piled 
together, with a small piece of iron between each, in order 
to equalise the heat of the whole, so that the centre may 
be of the same temperature with the outsides. The centre 
slabs have V pieces cut out in which to inset the staff 
end, which has the same shape as the space made in the 
slabs to receive it, in the faggot, then driven in with a tup 
and securely welded. Ifa very large forging is required, 
and it is not thought advisable, or is inconvenient to make 
large piles, double faggoting is resorted to. Wrought iron 
scrap that has been well rattled, carefully piled and well 
shingled, forms better forgings than puddled bars. Another 
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the specified deflection for the percussion test is 1}in. per 
foot of external diameter, for tires up to, and including 
3ft., and 2in. per foot for all larger sizes. Two per cent. 
are tested in this manner, selected from bulk, and samples 
cut from these selections must bear an ultimate tensile 
strain of not less than 46 tons per square inch, with a 
minimum elongation of 20 per cent. on 3in. for Siemens 
steel. The deflection for Bessemer steel tires must be 
2in. per foot of external diameter, and the ultimate 
tensile strength not less than 35 tons per square inch, 
with a minimum elongation of 20 per cent. on din. 

The usual method of manufacture is to cast suitable 
ingots, hammer them down, punch, beak, and roll. The 
form of ingot is almost of infinite variety, from the 
ordinary cheese with oval top and bottom with hexagonal 
or octagonal sides, to that of a night light, each having 
for its object the obtainment of a good sound blank, the 
spongy mass and dirt rising to the top, where it can be 
punched out after hammering down. In hammering 
down, all fins and flashes are cut away, and care is taken 
that all cracks and traces of ganister are removed. The 
ingot moulds are kept in good condition, and of course it 
follows that the greater care there is bestowed on the 
metal at the melters and during the punching and beak- 
ing, the less percentage loss will take place at the mill. 
After pee. sometimes the blanks are hammered 
upon their edges or periphery upon a mandril attached to 
a porter bar. They are then beaked, the larger tires by 
a beaking recess in the hammer block, the small tires by 
an ordinary smith’s fuller. Some firms do not beak, but 
have roughing-out mills, and others adhere to both. 
Afterwards they are weighed, and are then ready for the 
mill, this being essential, otherwise the percentage of 
wasters after rolling would be unusually high, through 
errors in weight, the blanks not rolling to the right section 
when at the required diameter. 

It is very beneficial to have the speed of the mill 
sufficiently great, so as to allow a good heat on the tire 
when finished, and some firms take the precaution to 
cover their tires immediately with ashes, giving an 
annealing effect, and certainly preserving them from 
chills. . After rolling, the tires are carefully examined 
for inside and outside diameter, those too large being 
rejected, whereas those too small are blocked, and oval 
tires made round by hydraulic pressure. The two 
latter operations are considered to be bad practice, a 
good roller seldom requires it to be done, but, of course, 
when a mill is hard pressed, it is very probable that a 
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method is by laying or weighing up the staff, by which 
means it is gradually built up at one end to form the 
forging. 


Where there is a great repetition of the same article, | 


stamping by dies or moulds is the most economical and 
perfect way of forging. For large work the dies are 
made of mild steel, which gradually acquire a hard skin, 
but for small forgings they are made of the best steel 
castings, in such a manner in each case, as to release the 
work with the utmost facility, and generally forgings are 
now designed with this point in view. In the case of 
hydraulic forging, swages or dies may be used of cast 
iron, which would very soon be broken up by the percus- 
sive blows of the hammer. Sometimes two or three dies 
are required, each bringing the metal nearer the desired 
shape, the number of dies, and the proportion of work 
they have to perform, being a matter of practical judg- 
ment. There should be considerable accommodation for 
the metal to flow equally, the mechanical work performed 
should be uniform throughout the whole mass, and all fins 
and surplus metal should be removed before each suc- 
ceeding die is brought into operation. A knowledge of 
M. Tresca’s investigations on the flow of solids will 
materially assist in the design and judgment upon 
stamping dies and forgings, and M. Arbel’s performance 
deserves citing. He forged wrought iron wheels to 8ft.in 
diameter by a pair of dies, forming the whole wheel com- 
plete. It was formed by building up in the lower die the 
whole wheel, formed by the spoke pieces, already stamped 
to the required section. The upper die was fixed in the 
hammer tup, and after repeated blows made a well-finished 
forging, this example becoming a common practice in the 
forging of wagon wheels. 

The maximum strength of a forging is to be attained 
by having the fibre of the iron in the direction of the 
required shape, which is a great point accomplished by 
hydraulic work, also considerable economy is entailed by 
the tool work saved in the machine shop. Soft steel will 
work more easily than iron, because it is comparatively 
without grain, and in the case of massive steel forgings, the 
press with its slow and powerful compression will supersede 
the steam hammer. With the abrupt blows of the latter 
a large proportion of the sudden impact is absorbed upon 
the exterior of the forging, and comparatively speaking 
very little effect is produced upon the interior of the 
metal, owing to the resistance offered by the vis inertia 
ofthe mass to the sudden impact of the blow; and should 
a hammer be used that is really too light for the work it 


Fig 220 


is performing, this surface absorption is so great that the 
forging or ingot has a great tendency to pipe, or become 
hollow and unsound in the centre. In producing large 
forgings from ingots of mild steel, it is essential that they 
should receive throughout their whole mass, as nearly as 
possible, an equal distribution of the force required to 
shape them, and with forgings having sharp corners a 
pressure of 10 tons per square inch is required, and 
owing to the difficulty in obtaining duplicate work— 
| certainly without repetition it will not pay—and by the 
| rivalry of sound trustworthy castings, considerable im- 
pediments are brought to bear against the ardour that 
| might be displayed in developing this class of work. 

| Crank axles are chiefly manufactured from Siemens- 
| Martin steel, which, after forging and annealing, shall 
| give results upon test bars machined from the blocks 
| removed from between the sweeps, without any further 
| hammering or annealing, of 28 to 82 tons per square inch 
| tenacity, the elongation being not less than 20 per cent. 
| on 3in., Whitworth or Woolwich bars; and a lin. 
bending test, placed upon 6in. supports, to obtain a right 
angle without any signs of failure. The first results upon 
opening the test records of cranks made to the above 
specification are 29 to 31 tons per square inch tenacity, 
27 to 34 per cent. elongation, 39 to 50 per cent. contrac- 
tion of area, and the bends doubling flat upon themselves. 

An ingot should be cast considerably heavier than the 
finished forging, in order to get suflicient material to form 
a sound crank, the bottom portion of the ingot, of course, 
being used, and generally, when roughed down under a 
vertical hammer, this extra weight is utilised in the bottle- 
neck form of ingot, and this in its turn forms an attach- 
ment for clamping the heavy porter bar. 

It is contended by most crank makers that the ingot 
should be about 24in. square, and weigh not less than 
70 cwt.; at least, it should be heavy enough to allow 
the third upper portion to be removed, owing to the 
tendency of very mild steel to pipe. After casting the 
ingot, this pipe should be allowed sufficient time to 
| definitely form itself, otherwise if the ingot is turned over 

or upon its side, part of the pipe will be parallel to the 
axis and part at right angles, or in some other objec- 
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tionable place, and consequently it will be found later cn 
| somewhere in the forging. It is advisable to charge them 
| into the re-heaters, or better, into the soaking pits before 
cooling ; because in cooling sometimes a clink occurs, 
perhaps not external, consequently invisible, even after 
machining ; that is, an internal rupture takes place, which 
will eventually become the starting place of a growing 
flaw. It has been found that steels high in manganese 
and silicon are especially prone to this evil. The hammer 
used for cogging the ingot down into a slab should not be 
less than 15 tons, but a smaller, about eight tons, may be 
used for finishing. Care is exercised in heating, as a 
repetition without mechanical work will change the 
nature of the fracture of any forging. 

In the present case the ingot is drawn down by a 35- 
ton duplex hammer to a slab 24tin. by 12in.—Figs. 
219-220—and immediately brought to the hot saw, and 
sawn as indicated by Fig. 219, for the sweeps. It is 
finished at an 8-ton vertical hammer, the first operation 
being to cut out the gusset A—Fig. 219—with a large 
cutter, and then roughly round up this end to Qin. 
diameter. The portion between the sweeps is then 
removed by cutters, the staff changed, re-heated, and the 
gusset B—Fig, 219—cut out, and this end roughly rounded 
to 94in. diameter. The hammer blocks are then changed 
for a narrower set, so that the middle can be rounded 
roughly, and then re-heated for twisting, right-hand sweep 
to lead. The sweep that follows is then placed between 
the anvil and tup, and the leading sweep has a large 
spanner attached, and is drawn up at right angles by 
suitable means, utilising hydraulic or any other available 
power. 

For obvious reasons, the leading sweep is the one 
always twisted, as it will then always precede, whether in 
forward or backward gear. The middleisthen hammered 
to peg, the finished forge size being 8in. diameter, and the 
blocks changed for the ordinary set. The ends are then 
finished exactly to 9}in. diameter, forge size, utilising 
a peg, and cut to length, each end resting in turn upon a 
swage to preserve its symmetry, and ordinary cutting 
tools are used. The sweeps are then rounded under the 
hammer, top and bottom, and if found to be of slightly 
insufficient width, a fuller, consisting of a round bar, is 
| stamped down the centre, which widens them out without 
| affecting the thickness where it isrequired. The finished 
| forging is shown in Figs. 221, 222, but minus this groove. 

It may be here observed that all the following forgings 
are manufactured from a mild steel of similar quality to 
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that of crank axles, the exceptions being noted where 
necessary. In every case their utility and durability 
depends to a greater extent upon their ductility, rather 
than a high tenacity. They are subjected to such stress 
and strain in every-day working, that a high tenacity 
would be absolutely detrimental to an economical life, 
and to the safety of the travelling public. When 
necessary, they are lined with case-hardened bushes or 
faces, that is where great wear and tear take place locally. 

The crank pins for the outside rods are forged as indi- 
cated by Figs. 223, 224; three or four continuously, that 
is, in one length of bar, as shown, and afterwards sawn 
off. Blooms are roughed out to 5in. square, and about 
83ft. Gin. long, and the pins are swaged out to the required 
size by a pair of fast hammer blocks, no other tools being 
required. The washers for these pins are stamped ina 
loose die, from round bars 3in. diameter, and cut to a 
length of 6in., the hole being punched through a guide 
plate—Fig. 225. 

(To be continued.) 








THE ROYAL INSTITUTION. 
LORD RAYLEIGH ON SOUND. 

Last Saturday Lord Rayleigh delivered the first of a series 
of afternoon lectures at the Royal Institution on Sound, and 
said that the course he intended to adopt was to deal chiefly 
with those facts which admitted of experimental illustration 
possible to be given in public, also to deal with points of 
theory not obtainable in books readily accessible. He then 
caused a bell to ring in an atmosphere of hydrogen, when it 
gave a faint sound, which grew stronger as common air was 
made to replace the hydrogen gas. Sir John Herschel, who, said 
the speaker, had done such good work that his name should 
not be mentioned without the highest respect, had made a 
mistake as to the theory of this fact; he thought that as 
there was a mixture of gases, the hydrogen attempted to 
interfere with what the air wanted todo. Sir George Stokes 
had given the real explanation; in hydrogen the length of 
the sound-wave is four times greater than in air, so the bell 
is four times smaller in hydrogen relatively to the wave- 
length. It would seem at first sight, that if a vacuum were 
only good enough, the sound from a bell in it would cease, 
but if he said so it would be wrong, for sound could be sent 
through the ether, in spite of the best vacuum that Mr. 
Crookes or Professor Dewar could produce. An experiment 
could be imagined in which a magnet was caused to make 
100 or 200 revolutions per second inside a vacuum, and by 
means of a coil of wire outside connected with a telephone, 
the sound could be heard. 

Gases are not essential for the transmission of sound. It 
will pass, for instance, through wood, as set forth in the 
following table :— 

Velocity of Sound in Wood. 





Name of Along the Across the Along the 
wood. fibre. layers layers. 
Pine 10,910 4611 2605 
Oak 12,622 5036 4229 
Elm j 4665 3324 
Poplar ; : ; — , 4600 Badd 
Acacia : ; 15,467 4840 4436 


The effect of makins sound pass along a bar of wood is 
much the same as if a speaking-tube be used. For instance, 
36ft. below the floor of the theatre a musical-box was play- 
ing, and in contact with it was a rod of wood, of which the 
upper end came through a hole in the floor, Whenever he 
put an empty box on the top of the rod to act as a sounding- 
board, all present could hear it playing. When he removed 
the box the sound ceased, because without the box the 
greater part of the sound was reflected back again down the 
rod. A stretched string or wire, with a sounding-board at 
each end, will convey sound upon the same principle. 

Sounds may be classified, and those which are most 
suitable for investigating are musical; they can be continued 
with uniformity for any length of time, and present other 
advantages; in fact it is only about musical sounds that much 
is known, exact knowledge being considerably limited to this 
class of sound. In musical sounds the vibrations are per- 
formed in a given time; they have the character of complete 
periodicity; after a certain interval of time everything occurs 
over again as during the first period of time. Galileo first 
discovered that with any particular musical sound, the 
number of vibrations in a given time is a constant, and this is 
a principle of the utmost importance. 

The speaker then showed that a musical sound could be 
produced by a sufficiently rapid succession of puffs of air; he 
employed a revolving disc with a horizontal axis, driven by 
multiplying gear; near the circumference of the disc was a 
series of holes at regular intervals apart, and passing close 
before the orifice of a pipe from which air was steadily issuing. 
The perforated disc moved 6} times faster than the handle 
by which the instrument was driven, so that the time of 
rotation of the lower wheel as compared with that of the upper 
wheel, combined with the knowledge of the number of holes 
in the latter, enabled the number of puffs of air producing 
any particular musical note to be counted. When another 
sound, made by a tuning fork, was brought to the same pitch 
as that given by the puffs of air, it was known that the 
number of vibrations of the fork in a given time was the 
same. He then exhibited the syren, the well-known 
acoustical instrument made upon the same principle, and 
explained its method of working. 

Lord Rayleigh said that some of the most important 
discussions upon sound have forced upon its students the 
idea of “phase,” which means the part of a vibration in 
which a body is at any particular time; for instance, the moon 
is a vibrating body in a sense, and we have the four phases of 


the moon. When two tuning forks of the same period are 
vibrating, so as to be in the same phase at the same time, 


the air is condensed and rarefied by each at the same time, 
and the sound is louder. When the waves made by one fork 
are half a wave-length behind those made by the other fork, 
the phenomenon known in music as “ beats” is produced, 
and this has somewhat inaccurately been called the “ inter- 
ference ”’ of sound. 
TURACIN, AN ANIMAL PIGMENT CONTAINING COPPER. 

At a lecture upon the above subject last Friday night, Pro- 
fessor A. H. Church, after some preliminary remarks upon the 
obscurity which still shrouds so many natural colouring 
matters, and upon the difficulty experienced in isolating 
them, proceeded to give an account of turacin, its sources, 
mode of occurrence, properties, and derivatives. 

Turacin appears to be peculiar to the plaintain eaters, or 





Touracos, an African family of birds, which contains twenty- | 
Of these, eighteen species, namely, all those | 


five species. 
belonging to the three genera, Turacus, Gallirex, and Muso- 
phaga, contain this pigment in from eight to eighteen of the 
primary and secondary feathers of each wing. It occurs also 
in the head feathers and crests of some of these birds. It may 
be extracted by the most dilute alkaline liquids, producing a 
magnificent crimson solution. It has a. perfectly well | 
defined absorption spectrum. When a single red feather | 
is burnt the green flash of cepper is distinctly seen; | 
indeed the pigments when extracted by ammonia precipitated 
by an acid, and then dried, contains seven per cent. of copper. 
One other animal pigment containing this metal is known; | 
this is hemocyanin, a respiratory pigment like the hemo- | 
globin of blood, not a mere decorative pigment like turacin. 
It contains, however, a very small proportion of copper. 

Mention was made of turacoverdin, a green pigment 
occurring in the feathers of some touracos, and apparently 
formed also by the exposure to air and moisture of turacin, | 
or by boiling that substance with caustic soda. When 
turacin is suddenly and strongly heated it gives off a crimson | 
vapour which condenses into a crystallic substance contain- | 
ing both copper and nitrogen, and yet quite distinct 
in its properties from turacin. Sulphuric acid dissolves 
turacin, turning it into a new pigment, turaco-porphyrin, | 
which presents striking analogies with the hemato-porphyrin 
similarly derived from hematin. 

The amount of copper in the turacin of a single bird is 
rather less than one-fifth of a grain. As this metal is 
certainly present in bananas, the chief food of many species 
of touraco, and is generally distributed, though in traces only, 
in the vegetable kingdom, there does not seem to be any real 
difficulty in accounting for itssource. This pigment, turacin, 
presents some features of unique interest. It is extraordinary 
to find it occurring in a single family of birds, and in three 
genera of that family only, and not—so far as has been yet 
ascertained—in any other allied forms, such as the cuckoos, 
the woodpeckers, and the hoopoes, which all belong to the 
same natural order. 

The percentage composition of turacin is carbon 53°69, 
hydrogen 4°60, copper 7°01, nitrogen 6-96, and oxygen 27°74. 
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ARMOURED CRUISER BROOKLYN, UNITED 
STATES NAVY. 
THE United States Navy Department has placed contracts 
for a sea-going battleship, and for an armoured cruiser to be | 


| ready for lowering in any weather. 


| a@ dynamo of 400 ampéres and 80 volts. 


angle of train of 310deg., while those in the side turrets wil] 
have an angle of train of 180deg. from right ahead to right 
astern. The centres of the side turrets will be 23ft. from the 
centre line of the hull, The armour forming the barbettes 
which will protect the carriages, platforms and turret 
machinery, will be 8in. thick for a portion equivalent to the 
train of the guns, and din. thick for all remaining portions, 
Under the turrets will be 3in. armour supporting tubes 
which will also protect the ammunition hoists. The turret 
armour will be 54in. thick, and the guns are to be so piaced 
that they can be supplied with ammunition and loaded in 
any position of train. The 5in. guns will be protected by 
fixed segmental shields din. thick, and by 1din. splinter 
bulkheads to protect the crews from explosive shells. The 


| smaller guns will be protected by shields and extra side 


plating. 

There will be five torpedo tubes, one at the bow and two 
on each side. Defence against torpedo attacks is provided 
for by nets of steel rings, the nets being hung from out- 


| rigger booms. There will be two military masts with fighting 


tops, but carrying no sails. The boats will be stowed clear 
of the blast of the guns, but two lifeboats will be carried 
The arrangement of 
decks above water has been made to provide high freeboard 
and ample berthing accommodation. The electric lighting 
plant will be in two divisions, each consisting of an engine and 
The water tanks 
will contain a supply for fifteen days, and distilling apparatus 
and evaporators will be provided. The complement will be 
566 men, including officers and crew. 


EXPERIENCES OF ENGINEERS IN THE 
UNITED STATES NAVY. 


A CORRESPONDENT of the American Machinist gives the following 
account of recent experiences of engineers in the naval service, and 
claims that notwithstanding the great importance of the engineer's 
work on board ship at the present time, his services are less appre- 
ciated now than they were in the early days of the use of steam on 
shipboard : — 

I notice that Chief Melville in his report mentions the possibility 
of an engineer being called from important work ‘to answer 


| calmly questions regarding the amount of smoke escaping from the 
| funnels,” 


That this is not an exaggeration the following statement of an 

















THE U.S. CRUISER BROOKLYN 


named the Brooklyn. The leading dimensions of the cruiser 
are as follows :--Length on load water-line, 400ft. 6Gin.; beam 
over all, 65ft.; mean draught, 24ft.; displacement, 9150 tons in 
service, and 8150 tons for trial. She will have engines 
aggregating 16,000 indicated horse-power, guaranteed to give 
her a speed of twenty knots, and will have a total bunker 
capacity of 1650 tons of coal, with 900 tons at normal dis- 
placement. The accompanying sketch shows the appearance 
of the vessel, and the great height of the smokestacks will at 
once be noted. Following the example of the Cape Line 
steamship Scot, it has been decided to obtain draught for the 
furnaces by the use of very high stacks, the height from 
grate bars to top of funnel being about 100ft. 

The hull will be of steel, not sheathed, with double bottom, 
and close water-tight sub-divisions to 12ft. above the water- 
line. There will be a heavy protective deck extending from 
stem to stern, the edges amidships being 5ft. Gin. below the 
24ft. water-line, and rising to the level of the water-line at 
the middle of the vessel. Over the machinery and boilers, 
magazines, &c., this deck will be 6in. thick on the slopes and 
3in. thick on the horizontal portion. Forward and aft of 
the machinery and boilers, the deck will be at least 24in. 
thick. Protection at the water-line will be afforded by an 
armour belt 3in. thick, extending the length of the engine 
and boiler-rooms, and from 4ft. above to 4ft. below the water- 
line. Within this armour belt and the skin plating will be a 
belt of cellulose, 3ft. 6in. thick, the whole length of the 
vessel, and reaching from the armoured deck to the berth 
deck. Between the armour deck and the berth deck will be 
36 watertight compartments amidships, to serve as coal 
bunkers, and forward and aft of these bunkers will be similar 
compartments for stores. The conning tower will have 74in. 
of armour, with a connecting tube to the protective deck 
fitted with 5in. of armour to protect the speaking tubes, 
signal and bell wires, &c. 

The Brooklyn will have twin screws, each diiven by a pair 
of vertical inverted triple-expansion marine engines, enclosed 
in separate compartments, and with shafts so arranged that 
the forward engines can be uncoupled, and the after engines 
alone used for cruising and low speed. There will be five 
double-ended and two single-ended boilers, arranged in three 
batteries, each in an independent and watertight bulkhead. 
The ship will have a steaming radius of 1792 knots at full 
speed, or 6216 knots at a speed of 10 knots. 
chinery has been designed under the direction of Commo- 


dore Melville, Engineer-in-Chief of the Bureau of Steam | it was well cooled off, the front tier of fire-bars came out also, and 


| the engineer, stationing his oiler by the engine, which was still 


The battery will consist of eight Sin. breech-loading rifles 


Engineering. 


of thirty-five calibres, twelve 5in. breech-loading rapid-firing 
rifles, twelve 6-pounder rapid-fire guns, four 1-pounder rapid 
fire guns, four machine guns, and two field guns. The 8in. 


and one aft on the centre line, and one on each side amid- 
ships. 


The ma- | 


Those in the turrets on the centre line will have an | 


actual and recent occurrence will show. The ships, four in number, 
of the squadron of evolution were slipping comfortably along at 
about 8 knots speed, being on a long run, when the flagship 
signalled the next in line, ‘‘ Safety —valve—blowing.” 

The captain, who was on deck at the time, began to think he 
was learning something, as he had not noticed any sound, but 
looking up at one of his pipes, sure enough there was a small show 
of steam. So the chief engineer was summoned. ‘‘ Mr. Blank, do 
you need to have your safety valve blowing?” 

‘“* That valve is not blowing, sir; the steam pressure is not within 
30 lb. of it. That steam you see there is from the leaky valve 
which I told you of three weeks ago as requiring attention, and 
being a new patent vaive, I do not know exactly what is inside of 
it, and I want plenty of time before me when I start in to overhaul 


it. 

“* Well,” says the captain, “ there is not bunting enough in the 
fleet to convey that answer, and we have to give it soon: you say 
the valve is not blowing?” ‘Yes, sir.” ‘*And the admiral says 
it is, and I must not argue with the admiral with that show of 
stevm at the pipe top.” 

So the answer went up, ‘“‘I know it,” and the admiral on his 
flagship ordered, ‘‘Stop it,” and the answer was, ‘I cannot.” 
Then the admiral, supposing that some disrespect to his rank, 
which was only ‘‘nickel-plated,” or ‘‘acting,” was intended, ran 
up the signal, ‘“ Commanding officer suspended from duty.” 

Then at the next port there was a heap of correspondence, and 
charges and counter charges, during which, as by good luck this 
engineer was not involved, he used his time to quietly grind in that 
offending valve. The fleet and the Navy Department were stirred 
up for six months over this thing, and all because an acting real 
admiral would meddle with trifling affairs; he had learned some- 
where that it was not ‘‘ good form” in the English service to show 
steam at their pipes. 

In contrast with this I will give you a little yarn showing how 
these engineers do things sometimes when left to their own devices. 

In the ‘‘ Remarks” column of the steam log of a United States 
double-ender low-pressure paddle-wheel boat in the Pacitic, 
12 midnight to 4 a.m.: ‘ Ran slow from 2.10 to 2.30, while stopping 
a leak in No. 1 furnace, starboard boiler.” This is the leak and 
how it was stopped :— 

At 2.10 a.m. the firemen and engineer on watch were startled 
by a tremendous rush of steam and water and fire and dust in this 
No. 1 furnace, produced by the breaking and blowing in of a jin. 
rivet ; instantly the engineer sent to the deck and informed the 
officer there that ‘‘ he was going to run slow for a little while,” at 
the same time closing the stop valve of the port or uninjured 
boiler, letting the safety valve take care of its steam. In a few 
minutes the pressure in starboard boiler was reduced to atmo- 
spheric or less, and the surprised firemen reported that the leak 
had stopped. ‘‘ Drag out that fire,” was now the order, and when 


running at a good rate, to mind any bells he might get, jumped 
into the furnace with a jin. tap, and a short bolt to match it, and 
the necessary wrenches. The trick was very quickly done, the 


| bars replaced, a new fire started from the other furnaces, the 


rifles will be mounted in four barbette turrets, one forward | 


yressure equalised between the boilers, the stop valve opened, and 
fan speed again within twenty minutes. : 
There was a considerable mental calculation, which went through 
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this man’s mind in a very short space of time ; he knew that it was | 


a jin. rivet hole to be stop 
the bolt would match the hole ; that he could adjust his throttle 
so as to hold a slight minus pressure without doing too much in 
that direction ; but, above all Sines, that he was favoured by the 
night, which left him free from troublesome questioners ; hence 
his quiet report to the officer of the deck. 








THE CHICAGO EXHIBITION, ILLINOIS STATE 
BUILDING. 

WE illustrate below one of the numerous State buildings 

which will be found in the grounds of the Chicago Exhibition. 

These buildings occupy a large area on the north side of 


Jackson Park; the principal of them is appropriately the | 


building of the State of Illinois, which will cost £60,000, and 
which is 450ft. long and 160ft. wide. In the centre of this 
building there is a lofty ro- 


| Taylor presided. 
| Friday, February 24th, at eight o’clock at the same place. 


| 
' 


; that a jin. tap would go in ; that | 


subject is scanty, confined to a few meagre newspaper articles, 
and a pamphlet or two. Possibly if the contents of all of 
these were to be studied together, experience aud skill com- 
bined would afterwards enable a learner to get good results ; 


but the process has been made so much one of trade secrets, | 
| that the Photographic Society invited Mr. Herbert Denison, | 


of Leeds, one of the few amateurs—if indeed there be any 
other in this country—who can work it, to give a demonstra- | 
tion of the process in two lectures. One of these lectures 
was delivered last Friday in the Bloomsbury Hall, London, 
which had been engaged for the occasion to accommodate 
the number of persons who were present; Mr. J. Traill 
The second will be delivered to-night, 


Mr. Herbert Denison stated that, when he first wished to | 
learn the Talbot-Klic photogravure process, he applied to a. 
man who worked it, to teach him, and the latter demanded 


| tissue under a positive. 
| that its thinner portions will offer the lesser resistance 


plate, and by means of a whirling table made to revolve 
rapidly, to distribute the liquid, and to produce an even 
coating; on drying the plate the layer of resin will be found 
to be reticulated. A third way is to allow dust of bitu- 
men to fall upon the plate, and that is the plan he uses 
himself. 

The first step in the process is to get a reversed negative 
upon the copper-plate, made by exposing a piece of carbon 
i When the image is dry it is evident 


when the plate is put in an etching fluid, and so on through 
all the gradations of half tone; the etching should be 
stopped when the highest lights begin to be attacked to the 
extent that the polish is scarcely removed from the copper. 
The carbonaceous coating is technically called “ the resist,” 
and on cleaning off the resist little bright points of copper 
are seen standing up. In line subjects theoretically no grain 

is necessary, but practically it 





tunda covered by a dome, 
which will be a conspicuous 
object throughout the grounds. 
Around are arranged the offices 
and head-quarters of the 
Governor and other State 
officials, and in a fireproof 
annexe will be ae the 
various relics and _ trophies 
belonging to the State. It will 
contain a large collection of 
objects illustrating the natural 
resources of Illinois, and the 
various State departments will 
have special allotments. The 
more important of these will 
refer to the common and higher 
schools, charitable institutions, 
and agricultural products; the 
geology, botany, and zoology 
of the State; architectural 
drawings of every public build- 
ing in Illinois, and a large 
number of other objects. 

Our first engraving illus- 
trates the State building of 
California. Its cost is about £16,000. 
duction of one of the old Spanish Jesuit mission buildings, 
the remains of which are plentiful in California, and which 
were founded 120 years ago by the Roman Catholic priest, 
Junipero Serra, who for many years devoted his life to 
missionary work upon the Pacific coast. 











PHOTOGRAVURE BY THE TALBOT - KLIC 
PROCESS. 


No, I. 


Tue finest artistic results obtainable by any photo- 
mechanical method are those produced by one or other of 
the modifications of the photogravure process, in which an 
intaglio image, with a grain, is produced in the surface of a 
copper-plate by etching, and is then printed from in a copper- 
plate press. The best of the well known artistic photo- 
mechanical work of Goupil and Company, of Paris—now 
Boussod, Valadon and Company—for instance, is turned out 
4 a photogravure process. Considerable secrecy has been 
the rule among photomechanical printers as to the working 
details of photogravure in half-tone, and the literature of the 





It is a very fair repro- | 











a premium of £200, which blocked his efforts in that direction. 
He had found two articles about it in journals, and a little 
handbook about it by Mr. W. T. Wilkinson had helped him. 
In the process a copper-plate was etched, so that the darks 
were in intaglio, consequently the whites had to be protected | 


during the etching. In the printing, stiff ink well ground up | 
with linseed oil, as in copper-plate printing, is rubbed into 
the depressions by means of a woollen roller; the whole 
plate is thus covered with ink, after which its surface is | 
wiped clear except in the depressions. A sheet of paper, 
backed by a few pieces of flannel, is then laid on the plate, 
and the whole passed through a copper-plate press. 

In trying to produce prints in half-tone by this method, it 
is found that the depressions are so shallow that the ink | 
wipes out of many of them, consequently they have to be pro- | 
duced with a grained or roughened surface to hold the ink. 
In producing mezzotints this grain is obtained by means of a | 
rocker furnished with metallic teeth, and by afterwards | 
scraping away the burr; in photogravure the same result is | 
obtained, but by a different method. A solution of bitumen | 
in benzole may be applied as spray to cover the plate with 
small dots, or a solution of resin in spirits of wine may be 
used; the proportion of resin to the spirit makes considerable | 
difference in the grain. The solution may be poured on the 





is desirable to have a very fine 
grain, and in this way the New 
York Photogravure Company 
has produced some of the 
best work of modern times. 
Theoretically the lines are so 
narrow that there is no danger 
during the wiping of the plate, 
but they are so fine as to 
become almost half-tone, con- 
sequently a grain is desirable 
in good work. 

The operator may make his 
carbon tissue himself, but the 
Autotype Company makes a 
special transparency tissue for 
the purpose, and to purchase 
it ready-made savestrouble. It 
should be kept in a box with a 
heavy lid, for the flatter it is, 
the more easy is it to use. As 
the image produced in printing 
on the tissue is invisible, the 
exposure may be regulated by 
means of a Sawyer’s actino- 
meter. This consists of a series 
of tints. No. 2 prints in about twice the time of No. 1, and 
so on in a step-by-step ratio. By experiment the exposure 
necessary for any particular negative to give a good image is 
ascertained, and recorded in terms of the number of tints 
obtained by means of the actinometer exposed at the same 
time to the same light. A Woodbury actinometer is rather 
more sensitive, and may be used. Copper-plates adapted to 
the printing process can be obtained from Hughes and 
Kimber; he had used some possessing a very fine polish, 
bought of Mr. A. Nichols, 22, Cyrus-street, Clerkenwell, 
London. Among the articles necessary in the process about 
a pint of powdered bitumen will do for experimental purposes. 
At one part of the operations the plate has to be heated, and 
to secure even temperature it is advisable to heat it upon a 
sheet of iron somewhat larger than itself, and jin. thick. 
Five solutions of perchloride of iron of different strengths are 
necessary, and five dishes in which they are to be used. 

The negatives for use in the process should be fairly strong 
without being hard; the detail should be well out in the 
shadows, and free from fog. What is known as a good 
negative for platinotype printing is also good in the Talbot-Klic 
process. The more a negative requires retouching, the more 
trouble will it give in the after process, so a negative should be 
used which has had little or none. 
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The special transparency carbon tissue, made for repro- 
ducing negatives, contains more pigment than the ordinary 
tissue, and it is in a finer state of division. Mr. Denison 
here described the method of making carbon tissue, but said 
that he bought most of his ready-made, because it saved time 
and trouble. The tissue is cut about jin. larger round than 
the picture to be produced, thus giving a margin of fin. all 
round. An average negative has to be printed to the depth 
of, about thirteen tints on the actinometer, and as that 
instrument registers but nine tirts, when that number is 
reached a fresh surface of paper has to be exposed, and about 
four more tints printed. After printing, the tissue is placed 
face upwards in water, any air-bubbles are removed by means 
of a camel’s-hair brush, and when it begins to uncurl it is 
applied to a glass plate by means of a squeegee drawn 
across the paper backing in such directions as to give 
any air-bubbles to be driven out the shortest path to 
travel. The plate and film are then placed in warm 
water, the paper backing is removed when it can be peeled 
off, and the picture then cleanly developed by additional 
treatment with warm water. When finished it is treated 
with solution of alum, then with spirit, and then dried. It 
must be a vigorous transparency, and its quality judged as a 
vigorous negative would be judged; it must be strong in 
details in the high lights. If lacking in vigour, it may be 
strengthened by flowing over it a solution of permanganate 
of potash in water, followed by washing. 

The transparency is next masked with paper all round the 
edges, leaving also a margin of plain glass all round the pic- 
ture ; it is convenient, but not absolutely necessary, to have 
this bare glass margin. The time of the exposure next to 
be made, to get the reversed negative, depends upon the 
strength of the transparency ; from three to six tints will be 
found an average. It is best to do one or two trial prints on 
opal glass, and when bare glass in the shadows is obtained 
the copper plate can be made ready. 

The speaker remarked that he had kept the good wine 
until the last, and at the next lecture would practically 
demonstrate the preparation and etching of the copper-plate, 
and the printing of proofs therefrom in a copper-plate press. 








PETERHEAD HARBOUR OF REFUGE. 


A REPORT, just printed, of the engineers-in-chief, Messrs. 
Coode, Son, and Matthews, describing the character of the 
work carried on at the above harbour, contains some 
interesting details. A mixed system of labour appears to 
prevail—that is, free men are employed as well as convicts, 
probably in different gangs, in the proportion of 145 of the 
former to 199 of the latter, making a daily average total, 
including the warders and guards, for last year of 371 men. 
In the workyard the concrete blocks used in construction are 
manufactured, and their weight would appear to be, 
from the number and their volume, about 25 tons 
each. A 50-ton ‘‘ Goliath ” has been erected on the premises, 
so it is quite possible that some of the blocks may exceed the 
above weight. During the past year the work comprised the 
laying and ballasting of the necessary sidings, the erection 
of a carriage shed, a cement store, and a shelter shed for the 
convicts, the laying of over two miles of permanent way, inclu- 
ding seventeen sets of switches and crossings, and nearly half a 
mile of pipe drains of various sizes. Very little work remains 
to be done in order to render the workyard practically complete. 

Concrete in blocks, masonry, granite pitching, and ashlar 
for the copings, compose the south breakwater, upon which 
a Titan has been erected. The water supply is obtained from 
springs in the contiguous cutting, and also from the quarry, 
and is conveyed to the premises through a main with a dia- 
meter of 5in. It is stored in a small service reservoir con- 
structed alongside the quarry railway, and containing some 
40,000 gallons, and constitutes the sole source of supply to 
the works. The plant has been increased by an additional 
locomotive engine, l5in. by 20in. cylinders, a 10-ton port- 
able crane, trolleys to carry 16, and also as many as 50 tons, 
double sets of diving gear, a rock drill, and other mechanical 
appliances and implements. That there is some further 
work to be carried out is evident from the fact that not much 
more than three-quarters of the whole amount sanctioned 
was expended at the time of the report. No excess on the 
estimate is anticipated, a highly satisfactory result not 
always arrived at in similar undertakings. 








MULE Carts FoR InpIa.—The Secretary for India has decided 
to offer five prizes, ranging from £750 to £125, for designs and 
models best adapted for mule carts for the transport use of the 
British Army in India, after practical test in India of a full-sized 
specimen. The competition is open to allnations. Intending com- 
petitors wishing for the fullest details as to the kind of cart re- 
quired will be supplied with further instructions on application to 
the Director-General of Stores, India Office, Westminster, London, 
or to the Secretary to the Government of India, Military Depart- 
ment, Calcutta, British India. The designs and models, framed 
in needful detail, should be sent direct to the Secretary to the 
Government of India, Military Department, Calcutta. No designs 
or models reaching Calcutta later than September 30th, 1893, will 
be allowed to compete. The time of transit for parcel post from 
London to Caleutta may be taken at twenty-four days. The in- 
structions for competitors state, among other things, that the 
object sought is a design for a military transport cart for a 
mountainous country, with absolutely no local resources in the way 
of skilled labour or constructive material. The few existing un- 
metalled roads are steep, narrow, and rough. Carts would further 
be largely employed on unbridged and unmetalled tracks newly 
opened along hill sides and stony river beds to meet the exigencies 
of military operations. e roughest handling is unavoidable. 
The cart must be entirely made of metal or of combinations of 
metals. As the merits of a design will be largely judged from its 
prime cost, competitors will consider how far light and strong, but 
possibly very expensive, metals should be used in place of com- 
moner material, having especial regard to the importance, in the 
matter of durability, of the cart itself not being unduly light with 
reference to the load it has to carry. In this connection, 656 
English pounds as a maximum, and 492]b. as a minimum, are 
indicated as generally suitable limits of weight for an empty cart. 
This remark, however, in no sense need restrict designers’ ingenuity 
in devising a lighter cart if of sufficient strength. The cart is to 
have only two wheels to be provided with a brake or drag, and to 

drawn by two mules. Bach designer is to state in describing 
his cart whether he is willing to enter into a contract forits supply, 
and, if so, within what time and at what cost he is prepared to 
furnish a single specimen cart, 12 carts, 100 carts, or from 500 to 
2000 carts free on board in London, or delivered in Calcutta, 
Bombay, or Allahabad. The English language, although not 


obligatory, as German and French may be used, will necessarily 
have an advantage in the competition. English measures, weights, 
and prices are alone admissible in the specifications, drawings, and 
models. Here would seem to be an opportunity for Mr. T. H. 
Briggs’ system of construction and haulage. 





‘LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE ECONOMY OF FORCED DRAUGHT. 


Sir,—In the article on ‘‘The Economy of Forced Draught” which 
appears in your last number, the report of the performance of the 
British India steamers Virawa and Vadala is held to establish the 
advan of Howden’s system, and as it has reached you through 
Messrs. Denny and Company, it has no doubt the advantage of 
the imprimatur of that eminent firm. The claim of 15 per cent. 
saving in the Virawa may be quite valid, and yet prove absolutely 
nothing about forced draught. 

I find in the 17th and 18th volumes of the ‘‘ Transactions” of the 
Institution of Naval Architects some orenges of the steamers 
Hawea and Taiipo, also built at Dumbarton. Like the Virawa 
and Vadala these were sister vessels, but, unlike them, had no 
disturbing elements in the shape of fans or boilers adapted for 
forced draught. Yet the horse-power for a speed of 104 knots was 
in the case of Hawea 517, and in the case of the Tafipo 602. 

Behold a 15 per cent. difference which the late Mr. William 
Froude accounted for by differences in internal friction in the 
machinery. Are all possible differences in the Virawa and Vadala 
so completely eliminated that we are driven to believe the other- 
wise incredible statement that a heated fan-blast will save 15 per 
cent. of fuel? I doubt it, and indeed we are not told what means 
of elimination have been adopted. 

With regard to the averment that probably never has so much 
care been taken to arrive at a fair comparison, I can only say that 
it seems to me a most extraordinary proceeding to build a ship 
when the object of investigation is a boiler. Once it had been 
resolved to carry out an experiment on so magnificent a scale, the 
rational procedure would have been to begin with two sets of 
boilers, fit them up on land, where extended and accurate measure- 
ments of evaporative power could have been made with ease and 
certainty ; where the fuel could have been weighed and analysed, 
and, in short, the experiment would have had the degree of pre- 
cision a chemist attains in his laboratory. 

If after such an experiment one system was found to be more 
economical than the other to the extent of anything like 15 per 
cent., it would be wise to discard the inferior altogether, for a 
12 per cent. saving of fuel in India will probably mean 25 per cent. 
annually of the entire cost of the set of boilers, and why should 
the more wasteful boilers be put on board a ship at all? 

But without making any attempt to ascertain the respective 
merits of the boilers alone, it was not wise to complicate the 
inquiry by attaching to the boilers engines which from former 
experience we see may sensibly differ, propellers which may also 
have minute differences, place the whole in hulls which are likely 
to differ in condition of bottom and trim, and send these hulls to 
sea in all sorts of weather under an ordinary staff of engineers who 
have enough to do to keep the machinery under their charge in 
good order. 

Mr. Howden well says in his letter to you, dated 7th December, 
1888, ‘‘ It is indeed difficult to obtain a trial between two steamers 
under exactly the same circumstances so as to afford an absolutely 
complete comparison.” It is not only difficult, it is practically im- 

ssible; but that is no reason whatever for being satisfied with 
incomplete comparisons, and those of the Vadala and Virawa are 
little if any better than those already used for advertising pur- 
poses. DipyMvs. 

February 20th. 





THE INVENTOR OF GUTTA-PERCHA COVERED WIRES. 

Str,—Mr. A. Siemens has drawn my attention to the corre- 
spondence which has lately taken place in your columns as to the 
inventor of gutta-percha covered wires. 

As I was living with my brother Werner when he received the 
first sample of gutta-percha from London, I am perhaps better 
able than Mr. A. Siemens to deal with the letter of Mr. F. H. 
Danchell in your issue of the 10th inst. This sample was sent by 
my brother William immediately after he had received it at the 
meeting of the Society of Arts, when gutta-percha was first 
brought to the notice of that society. In my presence Werner 
began to cover a copper wire with the gutta-percha, and remarked 
that it seemed suitable for insulating purposes. 

I never heard at the time of anyone else bringing the gutta- 
percha to the notice of the Prussian Government excepting my 
brother Werner, and a report from the Commission to the 
Prussian Treasury Department, dated the 7th September, 1847, 
declares my brother to be the first inventor. This report, among 
other documents, was laid before the American Commission as a 
proof that my brother was the inventor of gutta-percha insulation. 
Mr. Danchell brings no proof whatever in support of his assertion 
that he made similar proposals to the Prussian Government, and 
without these I do not see how he can substantiate his claim to 
priority. 

My brother Werner has throughout his life claimed to be the 
first inventor of gutta-percha insulation, and has publicly made his 
claim in articles contributed to various scientific reviews. Among 


these I will only mention a few, viz.:—Mechanics’ Magazine, 


January, 1849: English Patent, No. 13,062, 1850; Poggendoryf 
Annalen, 1850, vol. xxix. page 481; Academie des Sciences, Paris, 
15th April, 1850 ; Royal Academie of Science, Berlin, 2nd July, 
1874; Monthly ‘Report of Royal Academie of Science, Berlin, 
7th December, 1874. The model of the original machine con- 
structed by my brother was exhibited at Vienna in 1873 by the 
Prussian Telegraph Office, and is now to be seen in the museum of 
the German Post-office. Dr. Edm. Hoppe, in his ‘‘ Geschichte der 
Elektricitat,” published in 1884 at Leipzig (Joh. Ambrosius Barth) 
expressly states, page 584, that my brother Werner is the inventor 
of gutta-percha insulation. 

Under these circumstances it appears very strange that Mr. 
Danchell never heard of my brother’s claim to the invention as he 
asserts in his letter, but the facts and references quoted above 
— that it is not my brother's friends who now claim it for him, 

ut that the scientific world generally has always acknowledged 
his claim, and Mr. Danchell can scarcely expect that these proofs 
can be met by nothing stronger than his unsupported assertion to 
the contrary. 

With regard to the last sentence of Mr. Danchell’s letter, my 
brother, as a Government official, neither took a patent for the 
covering machine, nor desired any benefit from its application, all 
contracts for underground cables being carried out by the firm of 
Fonrobert and Ruckner, in which my brother had no interest 
whatever. It is not necessary therefore to comment upon the 
reflections Mr. Danchell chooses to make on the friends of my 
brother. CaRL SIEMENS. 

12, Queen’s Anne’s Gate, Westminster. 

February 20th. 


TUBE DRAW BENCHES. 


Sir,—I notice in your issue of February 17th a letter from 
Messrs. Samuel Fisher and Co., and also an illustration of their 
draw bench, and they state that my bench is singularly like one 
they themselves designed, and of which they made two for Messrs. 
Smallwood and Co. in January, 1892. They are also certain ‘‘ that 
they shall be right in saying that that was long before Mr. Platt 
made his first bench of the mid-geared type.” They are also 
afraid tubemakers to whom their benches are well known should 
think they had followed Mr. Platt, ‘and that would be unfair to 
them ;” but I think, Mr. Editor, I shall be able to show those 
interested in draw benches that Messrs. Fisher's letter is unfair 
to me. 

With re; to the time during which I have made mid-geared 
draw benches—and I have done this for many years—and to prove 
that Messrs. Fisher are totally wrong in their assumption, I enclose 








a letter from the Standard Tube Company, Aston, Birmingham 
to whom I supplied a mid-geared draw end in November, 18897 
which is about four years prior to Messrs. Fisher's claim ; thé 
unfairness, therefore, being on Messrs. Fisher's side in endeavour. 
~—— take precedence of the mid-geared type of driving. 

here are many points of difference in the illustration you haye 
printed between mine and the bench of Messrs. Fisher. The stands 
carrying the driving wheel on my bench are longer on the base 
and give a firmer and more rigid support to the wheel ; also the 
stop brackets for die and mandril plates are cast in one piece and 
form part of the bench, and all foundation bolts are clear out of 
the way of the operator. These points are not illustrated in the 
print of Messrs. Fisher. 

I have no wish to enter into a controversy with Messrs, Fisher 
but in face of the letter which I enclose from the Standard Tubs 
Company, I think they should retract their statement in as public 
a manner as a made it, as to being the first to supply 
mid-geared draw benches. 

Will you kindly insert these letters in your next issue, and much 
oblige. SAMUEL PLarv, 

King’s Hill Foundry, Wednesbury, 

February 21st. 
{copy.] 

Dear Sir,—In reply to your inquiry, we have pleasure in stating that 
you supplied us with a double draw bench of the mid-geared type in 
November, 1888, and we have it at work at present time. 


J. Tay. 
(Per pro Tae StanparD Tube Company), 





TELEGRAPHING PORTRAITS, 


Sir,—My attention has been called to your article published on 
the 10th inst., describing the method, which was explained by 
Mr. Francis Galton in a lecture at the Royal Institution, of send. 
ing plans and drawings by telegraph. The subject was dealt with 
in a paper which I read at the Royal United Service Institution 
on the 15th January, 1886, in articles by Mr. H. G. Willink in 
Longman’s Magazine for February and March, 1886, and shortly 
afterwards in the Jl/ustvated Loudon News, The system of signal. 
ling or ye ames J drawings by means of letters was subse- 
ao y the War-office—see Army forms ‘A, 2002” and 


: « 

The methods which were found to be of most practical use were 
based upon Cartesian or rectangular co-ordinates. The method of 
polar co-ordinates, which is the basis of Mr. Galton’s proposal, was 
used on one or two occasions for signalling the diagrams of the 
shot marks on the targets during rifle matches. Several mays, or 
plans, and one or two likenesses were actually transmitted by 
signal by the Inns of Court Rifle Volunteer signallers as early as 
1885. The arrangement of letters adopted in the above-mentioned 
Army forms was that of Mr. F. Cox, of the 5th Lancashire Ritle 
Volunteers. Mr. Galton expresses his points by single letters 
instead of pairs of letters ; one of his co-ordinates, namely, th: 
polar distance, being of fixed length. But as this must necessitate 
giving a great number of unnecessary points whenever the lin 
on which they lie is straight or nearly straight, I do not thin) 
that it would generally be found to shorten the message. Thi 
protractors which I used, when the drawing was not upon sectiona! 
paper, were made of transparent horn, or, for very delicate work, 
of glass ruled with a diamond. 

New Court, Temple, E.C., 

February 21st. 


ALEX. GLEN, 





THE FOUR THERMODYNAMIC RELATIONS OF CLAUSIUS, 


Str,—The four thermodynamic relations referred to are the 
four equations of relation said by Clausius to exist between the 
volume, absolute temperature, absolute pressure, and entropy of a 
body or a system or bodies, The object of the present communica- 
tion is to prove that there is no connection between the thermo- 
dynamic and entropic states of a system of bodies or of a single 

y, so that the determination of entropies cannot render any 
aid in the solution of thermodynamic problems, and to demon- 
strate also that the relations, alleged by Clausius to exist, do not 
exist. 

The thermodynamic power, which will hereafter be called 
“heat,” required to raise by 1 deg. the temperature of the 
quantity of water, of which the mass is equal to the mass of the 
English standard of weight, called in inexact and unscientific 
language one pound of water, has been adopted as the thermal! 
unit for the measurement of heat; and in honour of Joule, who was 
the first to determine its approximate value in units of mechanical 
work by direct mechanical experiments, has been denoted by the 
hewn In order, then, to raise the standard mass of water from 
O deg. to T deg. of absolute temperature, J 'T thermal units must 
be expended upon the water, which afterwards contains J T units 
of heat. If, therefore, m represents the number of units of mass 
contained in the standard of weight, and m! the mass of a quantity 
which is attracted to the earth with a force W times that with 
which the m units of mass are attracted, the thermal units 
required to raise the temperature of m units of mass from 0 deg. 
to T deg. is equa! to 


mi JT “wT. 
Uz 


7 

W represents the number of pounds weight of m! units of mass. 

Now, it is found that different substances require different 
quantities of heat to raise their temperature one degree. If 5, J 
represents the number of thermal units required to raise the 
temperature of m units of mass of any other substance one degree 
at constant volume, S, is called the specitic heat of the substance 
at constant volume, and the thermodynamic power of m! units of 
mass of the substance at T deg. will be equal to 


m SJ T =WS, JT 


m 

When the substance operated on is allowed to expand during the 
addition of heat, it requires a greater quantity of heat to raise its 
temperature than when its volume remains constant, because part 
of the heat added is expended in doing external work. The 
thermodynamic power possessed by a body is equal to the heat 
required to raise its temperature from zero to its existing tempera- 
ture at constant volume. 

When heat is being added to a substance, the pressure may be 
so varied that the rate at which external work is done by the 
substance is equal to the rate at which it receives heat. Heat, 
therefore, may be added to a body without altering its tempera- 
ture, and therefore without altering its thermodynamic power. 

The thermodynamic power of a system of ies is equal to the 
sum of the thermodynamic powers of the bodies which compose 
the system. Interchange of heat, therefore, between the different 
bodies does not change the thermodynamic power of the system. 

The entropy of a body has been defined in the following way by 
Maxwell in his ‘‘ Theory of Heat”:—‘‘ Let the body at tempera- 
ture ¢° expand—or contract—without communication of heat, until 
it reaches the standard temperature T°. Then let the body be 
kept at standard temperature and brought to the standard pres- 
sure, and let H be the number of units of heat given out—or 
absorbed—during this process, Then the entropy of the body in 
its original state is 

Since the pressure corresponding to the standard temperature 
attained by the substance after adiabatic expansion or compression 
will be the same, whatever may be the value of ¢, it follows that 
the entropy corresponding to all adiabatic changes in the tempera- 
ture is the same for all values of ¢. Corresponding, therefore, to 
the same entropy, the body may have an infinite number of 
thermodynamic states. 

If, however, heat is added to the body, the pressure correspond- 
ing to the standard temperature T will be varied, so that heat 
cannot be added to a body without changing its entropy. Heat 
can however, be added to a body without changing its thermo- 
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e so state. A body, therefore, without changing its thermo- 
, noo eo may va dd an infinite number of entropies. There 
= therefore, be no connection between the thermodynamic and 
entropic states of a single body. 

Maxwell has demonstrated that the transfer of heat from one 

body of a system to another always increases the entropy of the 
eystem. Clausius has expressed this by saying that the entropy of 
a system always tends to a maximum value. 
. Since transference of heat from one body of a system to another has 
no effect on its thermodynamic state, but causes the entropy always 
to tend toa maximum, there can also, therefore, be no connection 
between the thermodynamic and entropic states of a system of 
bodies. 


If v = volume of any substance. 

») p = its absolute pressure, 

», 9 = its absolute temperature. 

+)? = its thermodynamic function or entropy. 


Then, according to Maxwell, these quantities are connected by 
the following equations :— 


: : (p constant) = - a (@ constant). . » (1) 
rr (p constant) = rs (pconstant). . . . (2) 
4 P (» constant) = é¢ (@ constant). . . . (38) 
d 6 dv 

a (v constant) = - a (@ constant). . (4) 


These equations are stated by Maxwell to be the analytical ex- 
ressions of the four thermodynamic relations graphically described 

and demonstrated in Chapter IX. of his ‘‘ Theory of Heat,” and are 
identical with those alleged by Clausius to exist. 

With your permission I will give Maxwell’s demonstration of 
the truth of each equation of relation, accompanied by my own 
demonstration that it is not true. Maxwell gives the following 
description of the graphic conditions of the problem :—Let T, T, 
and T, T, represent two isothermal lines corresponding to two con- 
secutive degrees of temperature. Let , @, and @, 9, represent 
two consecutive adiabatic lines. Let A BC D be the quadrilateral 
which lies between both these pairs of lines. If the lines are 
drawn close enough together, we may treat this quadrilateral as 
parallelogram. 





The area of this parallelogram is, as we have already shown, 
equal to unity. Draw horizontal lines through A and D to meet 
¢, 2 
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the line B C produced in K and Q, then, since the parallelograms 
ABCD and AKQD stand on the same base and between the 
same parallels, they are equal. Now draw the vertical lines A K 
and K P to meet Q D, produced if necessary Then the rectangle 
A K P K is equal to the parallelogram A K Q D, because they are 
on the same base A K and are between the same parallels A K and 
&Q. Hence the rectangle A K P é is also equal to the original 
parallelogram A BC D. If, therefore, we draw A K from A hori- 
vontally to meet the isothermal T, and A & vertically to meet a 
horizontal line through D, we shall have the following relation :— 
AK.AL=ABCD. 

In the same way, if the horizontal line through A cuts the adia- 
batic line @, in L and the verticals through D and B in m and », 
and if the vertical line through A cuts the isothermal line T, in M, 
the adiabatic line @, in N and the horizontal line through B in /, 
we shall get the four following values of the area A B C D, includ- 
ing that which we have already investigated— 

ABCD=AK.AL£=AL.ALI=AM.Am= 
Rewhwek « « ss «to HD 

We have next to interpret the physical meaning of the four 
pairs of lines which enter into these products. 

We must remember that the volume of the substance is measured 
horizontally to the right, and its pressure vertically upwards ; that 
the interval between the isothermal lines represents one degree of 
temperature, the graduation of the scale being as much subdivided 
as we please ; and that the interval between the adiabatic lines 
represents the addition of a quantity of heat whose numerical 
value is 6, the absolute temperature. 

On the truth of the equation (A) hangs primarily the truth of 
the four relations between ps ¢ t, and @ of sin de siécle thermo- 
dynamics, Now, these relations are not true if the quadrilateral 
ABC Dis nota parallelogram. Maxwell assumes that it may be 
taken to be so when the area A B C D is indefinitely small, and on 
this supposition proceeds to demonstrate relations between the 
absolute temperature, absolute pressure volume, and eutropy, 
which are supposed to hold good for all values of the area. Such 
relations could only be approximately true for indefinitely small 
variations in the values of p, v, @, and 9, even if the quadrilateral 
did become appreciably a parallelogram ; but it does not. The 
sides A B, BC, C D, and D A become appreciably straight lines ; 
but however small they may become, B ¢. never becomes equal to 
BD, or AB to DC. Since A BC Dis not a parallelogram, the 
equations (A) are not true, and therefore the thermodynamic rela- 
tions based on these equations are not true. 

There is, however, in each case a violation of the laws which 
govern either the changes of temperature, pressure, and volume, 
due to the addition or subtraction of heat or the adiabatic changes ; 
so that if equation (A) were true, the four thermodynamic relations 
of Clausius would still be untrue. I will first prove, by independent 
methods in each case, that that particular themodynamic relation 
does not exist, and next point out the error involved in Maxwell's 
demonstration. 

_ When Maxwell states that the interval between the adiabatic 
lines represents the addition of a quantity of heat, whose numerical 
value is 8, the number of degrees of absolute temperature, he 
means that in order to change the entropy from ¢, to @, by the 
addition of heat to the substance at temperature @ during 
isothermal expansion, @ thermal units must be added. Thus if H 
thermal units be added, we know that 
oe =area ABCD; 
2 
therefore, since T, = T,; + 1, and area A BC D =1, we have 
= T,. Similarly, it may be shown that when T degrees 
represents the higher of two consecutive temperatures of the sub- 
stance differing by one degree, that the number of thermal units 
required to change the entropy from @, to @, is T,._ In his demon- 
stration of the first law, Maxwell makes T,° = 6°, so that T,° = 6° 
+1’, e may represent the volume and pressure at the point A 
by p and v respectively. Since we may choose any unit of work to 
represent the area A + C D, for instance, either the thermal unit 
J, or one foot-pound, we will for greater clearness assume that the 
ABC D is equal to the thermal unit J. 
Thermodynamic relation No. I—Mazwell’s demonstration.—A K 





represents the increase of volume for a rise of temperature equal 
to 1 deg, the pressure being maintained constant. This is called 
the dilatability of the substance per unit of mass, and if we denote 
the dilatability per unit of volume by a, A K will be denoted by 
va, A k represents the diminution of pressure corresponding to 
the addition of a quantity of heat represented numerically by 6, 
the temperature being maintained constant. 

If the pressure is increased by unity, the temperature remaining 
constant, the quantity of heat which is emitted by the substance is 


6 me ial : 7 
KE’ Since AK . Ak =1, + ton @.AK. Hence the follow 


ing relation between the dilatation under constant pressure and 
the heat developed by pressure:— 

First thermodynamic relation.—lf the pressure of a substance be 
increased by unity, while the temperature is maintained constant, 
the quantity of ihe emitted by the substance is equal to the 
product of the absolute temperature into the dilatation for one 
degree of temperature under constant pressure. 

Equation (1) is said to be the analytical expression of Relation 

o. I. Demonstration that the first thermodynamic relation does 
not exist. 

If the pressure is increased by unity, the temperature remaining 
constant, the quantity of heat which is emitted > the substance is 

P 
es 


equal to pv log. p-i 


If, therefore, Relation No. I. is true, 
we have 
»] ‘ere 
pv log. ——_. = 0. v a; 
p-l 
but when the pressure remains constant, 
vt+ v 
a@ 641 —_ 
—— = 0 Or, =", 


and we have 
p log. ees a 
P a 1 
which is absurd. 

The error involved is the statement, that if the pressure is 
increased by unity, the temperature remaining constant, the 
quantity of heat, which is emitted by the substance is equal to 
wx The quantity of heat emitted during isothermal com- 
pression does not vary as the difference between the initial 
and final pressures, but as the logarithm of the ratio of the final 
to the initial pressure. 

Thermodynamic relation No. II.; Maxwell's demonstration.—A L 
represents the increase of volume under constant pressure, when 
a quantity of heat numerically equal to @ is communicated to the 
substance. 

A l represents the increase of pressure required to raise the sub- 
stance 1 deg. of temperature, when no heat is allowed to escape. 


Second thermodynamic relation.—The quantity XL represents 
the heat which must be communicated to the substance in order to 
increase its volume by unity, the pressure being constant. This 
is equal to the product of the absolute temperature into the increase 
of pressure required to raise the temperature 1 deg., when no 
heat is allowed to escape. 

Equation No. (2) is said to be the analytical expression of Rela- 
tion No. II. Demonstation that the second Thermodynamic 
Relation does not exist. 

The heat, which hus to be added to increase the volume ¢ to the 
volume v + A L at constant pressure, is equal to the product of 
the weight of the substance multiplied by its dynamic specific 
heat at constant pressure and by the rise in temperature. If, 
therefore, 61, «!, be the temperature and volume respectively, 
corresponding to the point L, S, the specific heat at constant 
pressure, and w the weight of unit of volume, the heat to be added 
is equal to 

weSp J (8-80) =wSpJ @(rl-v) 
since + 61 = +16. Therefore, when the volume is increased by 
unity, the heat added is equal to 
“eS pP J 6. 
We have also 


PEAT = (° + s i 1 
P 6 


At=p} @xl)z=1- i} 


If, therefore, Relation No. II. is true, we must have 


Sp J f 6+1 a 1| 
wSp J = py (P+ -1- 
(- ) ? f 
Or a fixed quantity of thermodynamic power equal to a variable 
pressure, which is absurd. 

The error involved in this case is the statement that A L 
represents the increase of volume when @ units of heat are added 
to the substance. Since Lisa point on the isentropic line p, $., 
we have 

y-1 
ee 
p-A x) 
The therefore which has to be added to cause the increment of 
volume A L is equal to— 


a = 0 ( 


y-1 
woSpd (@-H)=wr8 sol aa ae -1) 
! ) pies ( p-A K) 
which cannot be equal to J @, unless 
y-1 
weSp ((—? Y -1)=1 

. ( p-A x) 
which is impossible. 

Thermodynamic relation No. III,—Maxvwell’s demonstration.— 
A M represents the increase of pressure corresponding to a rise of 
ldeg. of temperature, the volume being constant. 

Am represents the increase of volume produced by the commu- 
nication of a quantity of heat numerically equal to @, the tempera- 
ture being maintained constant. 

The heat given out by the substance when the volume is 
diminished by unity, the temperature being maintained constant, 
is therefore < . This quantity is called the latent heat of 

A Mm 
expansion. 

Since, AM. Am =1, we may express the relation between these 
Third thermodynamic 


relation. The latent heat of expansion is equal to the product of 
the absolute temperature, and the increment of pressure per degree 
of temperature at constant volume. 

Equation No. (3) is said to be the analytical expression of 
Relation No. 111. 

Demonstration that the third thermodynamic relation does not 
exist :—When the volume is constant we have 

p - Pp _ oh - 6 
P 6 

where 61 is the temperature corresponding to pl. If, therefore, 
6i1=0+ 1, the increment of pressure corresponding to an increment 


lines thus: .. @A M, or in words, 
Am 





of one degree of temperature is equal to 4. The heat given out 


by the substance, when it expands isothermally from the pressure 
p to the pressure p!, and from the volume v to the volume 2}, 
which corresponds with the pressure p!, is equal to 


vlog. = pv log. 2. 
vi g Pr P “= 








When, therefore, v7} = » +1, we have the heat given out corre- 
sponding to an increment of volume by unity, equal to 


pv log. A td 
0 
If, therefore, Relation No. III. exists, we have 
5 o+1 _ 
0 Og. ee E 


v 
which is absurd. 

The error involved here is the statement that the heat given out 
during isothermal expansion varies as the increment of volume. 
The heat given out varies as the logarithm of the final to the 
initial volume. 

Thermodynamic relation No.4: Maxwell's demonstration. —A N 
represents the increase of the pressure when a quantity, 9, of 
heat is communicated to the substance, the volume being constant. 

A wx represents the diminution of volume when the substance, 
being prevented from losing heat, is compressed till the tempera- 
ture rises one degree. Hence . 


Fourth thermodynamic relation. — represents the rise of tem- 
“ 

perature due to a diminution of volume by unity, no heat being 
allowed to escape; and this is equal to A N, the increase of 
pressure at constant volume due to a quantity of heat, numerically 
equal to @ communicated to the substance. 

Equation No. 4 is stated to be the analytical expression of this 
relation. 

Demonstration that this relation does not exist :— 

Since the point N is on the isothermal line 9, — 9,, if v! is the 
volume at D, we have 


2+ a 
p-Ak” ; 
Also 
yl 
J@= pe log. ES =pe log. p - i . 
Therefore, 
J@ 
: =e pe 
0 
J@ 
p-AK=pe ?? 
(y-1)J30 
ae orto | ie 
We have also 
1 
t- A “ 6 oem I 
ane Mino 1 
v (5 + i) 
{ ; J 
6 
d =v - y-1 
as ds (5 > 7) f 


If, therefore, Relation No. 4 exists, we must have 


=o eee 
pe G-(2 7-1) a “3 


Since ce is constant, we have then the reciprocal of a quantity 
pe 
of work equal to an abstract number, which is absurd. 

The error involved is the statement that A N represents the 
increment of pressure at constant volume due to the addition of 6 
thermal units. If 6! be the temperature at N, the thermal units 
required to raise the temperature 6! — @ deg., if S, is the specific 
heat at constant volume, is equal to 


~ v Sp J ( ~ 9) = we 58. AN 
P 

The mere enunciations alone of the four relations are sufficient 
to demonstrate that they are impossible. The enunciation of 
relation No. 1 states that the reciprocal of a decrement in pressure 
is equal to an increment in volume ; of Nos. II. and III., that the 
reciprocals of increments in volume are equal to increments in 
pressure; of No. IV., that the reciprocal of a decrement in 
volume is equal to an increment of pressure. 

I shall shortly submit to you a proof that Carnot’s function 
of the temperature has nothing to do with the efficiency of heat 
engines if the principle of the convertibility of heat and work is 
true. WILLIAM DoNALDSON. 

January 27th. 





VACUUM JACKETS. 

Str,—This subject seems to interest Mr. McGlasson. In 
February, 1891, I made a connection between the barrel jacket of 
a single cylinder experimental engine and the condenser, and 
although there was a difference of 130 deg. Fah. between 
the temperature of the condenser and the steam, practi- 
cally no heat passed, due to the absence of a medium to 
convey such heat. This has been confirmed by several subsequent 
experiments. In the experiment referred to the cylinder walls 
remained at a temperature of 264 deg. Fah., with 12°8]b. vacuum 
—temperature=130 deg.—in the jacket, and the result in pounds 
per indicated horse-power per hour was better with a vacuum than 
with hot air in the jacket. These tests are mentioned in the last 
report of the Steam Jacket Committee. Professor Dewar’s very 
interesting and classical experiments confirm these earlier trials, 
but his application of the same law of the non-conducting power of 
a vacuum was fora very different object. He, however, has some- 
times one and sometimes two vacuum jackets round his vessels. 
Mr. McGlasson would find considerable difficulty, I fear, in keeping 
a good vacuum round a boiler or steam pipes, &c. It could, 
however, no doubt be applied with advantage in special cases 
where it is of importance to reduce radiation toa minimum. 

Bermondsey, February 21st. Bryan DongIy, Jun. 





CRANK-PIN TURNING LATHES. 

Sir,—In your issue of the 10th inst. is given an illustration of a 
machine for crank-pin turning ; and as in the description of the 
same the closing remarks are calculated to produce a wrong 
impression, permit me to point out that it is far from a new idea, as 
one on precisely the same principle but larger has been at work— 
without any defects—at Messrs. Penn and Son’s since the year 
1862, made from the designs of their works superintendent, the late 
Mr. B. Gridley, and which has proved to be and still is a very 
useful machine ; as not only are the crank pins and webs turned, 
but the sides of the cranks are faced by placing the axle across 
the machine. In this are also two traversing tool boxes, the 
economy of which is apparent ; especially when at work on axles 
of large dimensions or when used for facing other flat surfaces, for 
which it is most useful. Permit me to add, that ever since its 
erection—over thirty years—no trouble has been experienced in 
the working of the same. B. GRIDLEY. 

Greenwich, February 18th. 





BATTERSEA BRIDGE. 

Smr,—My attention has been called to a letter in your issue of 
the 10th inst. respecting the above bridge. The whole of the 
work of erecting the Battersea Bridge was carried out by me— 
when acting as engineer to the Phcenix Foundry Company, of 
Derby—who also set out and supervised the whole of the work in 
the Phoenix Company’s Works, the writer of the letter, Mr. Jones, 
being foreman of the girder yard. The work of erection was under- 
taken by the firm of Ives and Barker, and completed by them to 
the satisfaction of the engineer and the Phoenix Foundry Company. 
I should be —— if you would kindly insert this letter. 

Victoria-chambers a. Peters, Derby, E. W. Ives. 

February 2ist. 
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PLANING MACHINE FOR THE HASLAM FOUNDRY CoO., DERBY 


MESSRS. JOSHUA BUCKTON AND CO., LEEDS, ENGINEERS 








A MONSTER PLANING MACHINE. 





require to be truly planed all over, and by ordinary methods 
one of the difficulties in doing this satisfactorily arises from 


Tue machine illustrated in perspective above, and in part- | the inevitable wear of the tool steel itself between the first 
side elevation, is believed by the makers to be the largest cut and the last over a large surface. In the machine under 
and the most comprehensive “table” planing machine in notice this difficulty is met by the application of the patent 


England. It is capable of planing a 
block 30ft. long, 12ft. wide, and 10ft. high 
over five out of its six sides at one set- 
ting. It would plane the top and sides 
of the block simultaneously with four 
cutting tools, two being carried by tool 
boxes on the cross slide and the other 
two being carried by tool boxes on each 
upright. These three sides would, there- 
fore, be planed by the ordinary longi- 
tudinal motion of the table and the ordi- 
nary self-acting traverses of the tool 
boxes. For planing the ends of the 
block the ordinary arrangements would 
not apply, but on this machine there is 
in addition a cross-planing motion to one 
of the tool boxes on the cross slide. 
When this is in action it gives a trans- 
verse cut up to 12ft. long across the table 
of the machine, and the tool box will 
feed vertically down the work, or the 
table of the machine may be advanced 
by a self-acting longitudinal feed motion. 
Thus the seats for the bushes and the 
facings for the flanges of engine crank- 
shaft bearings, or any other surfaces lying 
in vertical planes at right angles to each 
other, or in horizontal planes between 
snugs at right angles to each other, can 
be planed at one setting. To express 
the capacity of the machine in other 
words, while still referring it to the five 
sides of a cube, it may be said that the 
machine will plane a total surface at one 
setting of 1200 square feet. Of course, 
in ordinary work the capacity of the 
machine is useful, not for actually plan- 
ing the whole of these five surfaces, but 
for covering the whole of their length and 
breadth, so as to be able to plane a 
surface here and a surface there on the 
sides, ends, or top of a large casting at 
one setting, thus insuring the true paral- 
lelism or squareness of all the tooled 
parts. 

Messrs. Buckton’s own experience has 
proved to them the great advantage of 
having a planing machine of sufficient 
width between the uprights, and suffi- 
cient height under the cross slide to take 
in as large a piece of work as can be 
carried by the railway companies. The 
largest cross section that will travel on 
the principal English railways may not 


exceed 12ft. by 9ft.,so that this seems to give a certain degree 
of finality to the maximum useful dimensions of a planing 
machine. For many engineering purposes also large surfazes 




















CIDE ELEVATION OF PLANING MACHINE 


double-cutting tool-holder which has been successfully intro- 
duced by Messrs. Buckton. One of these tool-holders is 
shown in the perspective view, in position for transverse 








cutting, and in the side elevation it is shown in position for 
longitudinal planing. When this tool box isin use there is no 
time lost in an idle return stroke, the planing goes on equally 


| on both strokes of the machine, and the self-acting feed is 


made to advance the tool boxes for a fresh cut at each end of 
the stroke, so that supposing the feed to 
be at the rate of twelve cuts to the inch, 
the tool box would have taken two such 
feeds for each double stroke of the ma- 
chine, and at the return of the table to 
its first starting position fin. wide would 
be planed. By this double rate of pro- 
gress divided between two cutting edges 
it results that there is theoretically only 
half the wear, but practically much less 
than half the wear, on the cutting edges 
between the first cut and the last over a 
large surface. 

Tool makers have displayed much 
ingenuity in small planing machines in 
speeding up the return stroke so as [to 
minimise the loss of time involved by 
having an idle return, and in some cases 
this has been carried so far, that a heavier 
driving belt has been required for the idle 
return stroke than for the effective cut- 
ting stroke. Ina machine like the one 

- under notice, when the table itself weighs 
30 tons, and where it may be frequently 
carrying a 20-ton casting, and thus be 
moving 50-ton masses to-and-fro, it would 
obviously be a great waste of power to 
move these masses, whether quickly or 
slowly, without taking a cut, and to start 
and stop them with a quick return motion 
would be a serious consideration. It 
thus becomes obvious that the advan- 
tages of the double cutting principle be- 
comes more and more important, as the 
size of the surfaces and the weight of 
the articles become greater. The two-fold 
feed motion is effected by means of 
double ratchet wheels, clearly shown in 
the elevation, and this arrangement gives 
the power of feeding any of the boxes in 
any direction, as from left to right, or 
from right to left, or up or down, and to 
take that feed at each or either end of the 
stroke, so that the double feed arrange- 
ment gives advantages even upon work to 
which the double cutting tool boxes may 
not be applied. The feed motions take 
place in advance of the belt-throwing 

| motion, and the feed-knocker fork is in- 
dependent of the belt-knocker fork; it 
follows that the machine may be stopped 
and started at any moment without 
disturbing the feed pawls and with- 
out marking the work. There is a 


belt-throwing handle at each side of the machine, and there 
are two bars on the American plan to throw a cross and open 
belt, one at a time, ani to throw each one complete width 
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of the pulley face, neither more nor less, with a positive and 
invariable action. The bed of the machine is 45ft. long. The 
uprights and gearing plates are bolted to it, so that the 
machine is entirely self-contained. The bed has three 
parallel V guides for the table to slide in, and the V’s have 
oil pockets at 5ft. pitch apart, fitted with mitre discs supported 
on springs which roll the oil on to the V’s of the table as it 
passes over them. The table is driven by two parallel steel 
racks with straight teeth, through double-purchase steel 
gearing. 

The table is made in two pieces with a single transverse 
joint, so that when a continuance of work is in hand, not 
requiring more than a 15ft. stroke, one-half of the table may 
remain stationary at one end of the bed, and may be used asa 
setting-out plate or for erecting work upon. The transverse 
cut on the cross slide is driven by cross and open belts, with 
belt throwing and feed motion similar in principle to those 
of the table. 

The countershaft for driving this motion is attached to the 
cross slide by radius bars, so that the belts are of uniform 
length and tightness whatever be the position of the cross 
slide. The cross slide can be raised and lowered on the 
uprights by belt power and reversing gear. Machines of 
equal width to this, and in most respects similar, have been 
made by Messrs. Buckton for Messrs. John Brown and Co., of 
Sheffield, for planing armour-plates, but the travelling table 
of those machines was 20ft. long, and this is the first 
machine on record that the makers know of having a 30ft. 
long table which will also admit of 12ft. between the uprights 
and 10ft. under the cross slide. Its capacity to use eight 
cutting tools, i.e., four on each stroke, and to cut transversely 
in both vertical and horizontal planes, makes it still more 
unique. 








BROOKE'S FRICTION CLUTCH. 





THE accompanying engraving showsa very simple, ingenious, 
and effective clutch invented and made by Mr. J. W. Brooke, 
Adrian Ironworks, Lowestoft. Our engraving shows it with 






EnciveeR 


the outer ring removed. The clutch consists of an iron ring 
which greatly resembles a piston ring. This is cut across, and 
is a slack fit for the outer ring, which is to be driven. In the 
place where the driving ring is cut across is fitted a species of 
cam, oval in cross section. The cam can be caused to make a 
partial rotation by means of the lever shown, and, by so rotat- 
ing, it forces the ends of the partedringopen. This ring then 


| fourth cylinders may be controlled by a governor. 


(For description see page 164) 














sets against the outer casing tightly enough to drive it against a | kind,*they ¢were driven at their full working speed, and while 
very considerable resistance. The partsareall made very strong, | thus running had no preceptible movement or vibration. 


there is a large frictional surface, and there are practically no 
projecting parts—qualities which are highly desirable in clutch 
mechanism. 








QUADRUPLE EXPANSION ENGINES. 


WE give illustrations on page 166 of a set of quadruple 
engines constructed for the Wesselton Diamond Mining 
Company, Kimberley, by Messrs. Fleming and Ferguson, 
engineers and shipbuilders, Paisley. The engines are a set of 
the makers’ patent quadruple surface condensing engines, 
capable of indicating 500-horse power. The diameters of 
cylinders are 12in., 18in., 24in., and 34in., all having a stroke 
of 3ft.; the working speed of the engines is 80 revolutions 
per minute, and the boiler pressure 2001b. per square inch. 
The boilers are of the tubular under-fired class, and made by 
Messrs. Fleming and Ferguson. The crank shaft is of the 
built type, all forged from steel ingots, the cranks having 
solid counterweightsasa balance for the cranks and connecting- 
rod ends. The first and third cylinders are connected to one 
crank pin by a triangular connecting-rod, and the second and 
fourth cylinders to the other crank pin by same type of con- 
necting-rod. All the valves are of the Corliss type, and are 
double-ported both for exhaust and for steam. The steam 
valves are fitted with most improved trip motions. The valves 
of the first and third cylinders being directly controlled by a 
governor, this arrangement gives a very complete and perfect 
control of engine speed, as the governor when acting on thecut- 
off of the third cylinder brings at same time compression into 
play in the second cylinder. When desired the valves of first and 
The trip 


| motion on thesecond and fourth cylinders is adjustable by hand 


gear. All steam and exhaust valves for any port are capable 
of independent adjustment. Separate excentrics are fitted 
for steam and exhaust valves. The cranks are at an angle of 
90 deg., and the cylinders connected to each crank are pitched 
at a distance on each side of the crank shaft such as makes their 
angle of action to one another 45 deg. This causes the turning 


| power on the crank shaft to be very equable, there being eight 
| points on the crank circle at which the cylinders act, in place of 


four as in the ordinary quadruple, and six in the ordinary triple- 
expansion three-crank engine; the triple-expansion engine 
being better than the ordinary quadruple in this respect, has 
hitherto had the advantage in turning power; but in Messrs. 
Fleming and Ferguson’s arrangement their engine has the 


| advantage over the three-crank triple by two points. 





The power is taken from the engines on both ends of the 
crank shaft. At the fly-wheel end of the crank shaft a steel 
pinion 3ft. diameter, having teeth 44in. pitch, and 20in. broad, 
—not shown in the engraving—gears into a spur wheel 9ft. dia- 
meter fixed to the main driving shaft. Thisshaft drives a number 
of compound milling and washing pans, elevator, travelling 
bands, &c. From the other end of crank shaft power is 
taken by means of mitre wheels to transmit 200-horse power 
for driving haulage windlasses, working pumps, and crushing 
shaft rollers. All the above wheels are milled to give smooth 
running. 

The engines were tried under steam at Messrs. Fleming 
and Ferguson’s before being shipped, and although they were 
only sitting on the shop floor without holding-down bolts of any 


There were present at the trial Messrs. D. Francis, and W. S. 


| Lockhart, of Kimberley; Mr. James Grant, engineer for the 





owners; Mr. T. M. Grant, of Messrs. Napier Bros., Glasgow; 
Mr. James Coats, director of Messrs. J. and P. Coats, 
Paisley; Mr. R. G. Howarth, general manager for Messrs. J. 
and P. Coats; Mr. James Balderston, representing Messrs. 
Clark and Co., Anchor Thread Works, Paisley; and Mr. 
Kerr, of Messrs. Kerr and Co., of N.M.T. Cotton Company, 
Paisley. ’ 








Hutt anpD District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS. — On Monday last, the 13th inst., the members 
of the above institution assembled to hear a paper read by 
Mr. W. H. Willatt, electrical engineer at Messrs. Earles 
and Co., on ‘*A Few Practical Notes on Electrical Distri- 
bution for Marine Purposes.” Mentioning first the various uses 
to which electricity is already put in the Navy—for lighting, 
gun firing, torpedo firing, voice-pipe communication, bell service, 
submarine mining, &c.—the lecturer stated that he proposed deal- 
ing only with one branch of the above, viz., electric lighting, as the 
time was limited and the subject as a whole so large. Comparison 
was first made between the difficulties of electrical distribution on 
land and on shipboard. On land the difficulties are few compared 
with those on ships ; the greatest enemy of all to the latter perhaps 
being salt water, the great destroyer of good insulation. The 
various methods of distribution were then fully entered into ; also 
the advantages of the double-wire system over the single wire, the 
designs of switchboards, distributing boxes, cutouts, sheathing and 
insulating cables, joints, lamp fittings, the advantage of vulcanised 
fibre boiled in paraffin wax over slate for baseboards, where there 
is much vibration—as in gun firing—the methods of passing cables 
and wires through decks, bulkheads, &c. The drawings by which 
these items were illustrated deserve a special mention. A short 
discussion, followed by a hearty vote of thanks to the lecturer, 
brought the meeting to a close. 


THE OWENS COLLEGE ENGINEERING Society. —At an ordinary 
meeting held on Tuesday, February 14th, Mr. S. Dunkerley, B.Sc., 
in the chair, a paper on ‘‘ Russian Mill-dam Construction,” by Mr. 
R. H. Lunn, B.Se., was read by Mr. J. T. Lunn. The author first 
referred to the difficulties engineers have to contend with in the 
construction of mill-dams, viz., severity of the climate, absence of 
stone in Central Russia and the flatness of the country, together 
with the gentle gradients of rivers, which necessitates a large tract 
of land being flooded to obtain the necessary head of water. The 
greatest difficulty is the annual breaking up of the ice in spring, 
dams in consequence being subjected to great strain. Mill-dams are 
built of wood, of which there is a great quantity. The author then 
divided dams into two classes, viz., those on log foundations, and 
those on foundations of sheet piling. The log foundation consists 
of fresh fir trees minus the branches, laid along the bed of the 
stream, covered with alternate layers of clay and manure. The 
banks are of fascines, packed with clay or gravel. For a large head 
of water, pile foundation is necessary. A coffer-dam is driven in 
winter, holes in the ice acting as guides. Where quicksands or 
underground springs occur, four transverse rows of sheet piling 
have to be driven. The essential parts of this kind of dam are a 
rising floor supported by two lines of sheet piles, then the sluices, 
behind which a floor extends horizontally for a distance equal to the 
breadth of roadway over it, then a sloping floor or apron dipping 
into the water, with sides of round logs. The author finally 
described a more expensive form of dam, in which two rows of 
brick in Portland cement were built across the gap. The paper 
was illustrated by coloured drawings of actual dams. The chairman, 
and Messrs. Wilson, Leigh, and Lewis, took part in the discussion. 
A vote of thanks was passed to the author and lecturer. 
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BUCHANAN’S SEMI-DRY BRICK AND TILE 
MAKING MACHINE. 


WE illustrate above and on page 163, some brickmaking ma- 
chinery, containing recent improvements for making from clay 
' or brick earth the best class of bricks, sufficiently hard and stiff to 
go direct to the kiln without previous drying, and which when 
burnt have all the advantages of plastic-made pressed bricks. 
The plant, of which the machines we illustrate form part, 
consists of two “Invincible” brick machines, two clay 
elevators and two pairs of vertical engines and boilers. Fig. 1 
shows the general arrangement of one machine the other 
set being placed alongside, the elevators for both lifting 
from one hopper. Figs. 2, 3, and 4, are elevations and 
plan of the brick machine. As will be seen from the 
illustrations, the brick machine is a compact and mas- 
sive structure, self-contained on one bed-plate. It com- 
bines in its working all the processes of mixing, pugging, 
moulding, pressing, and delivering, the finished brick or tile. 


The machine consists of a vertical pug mill A, into which | 
the clay or earth is fed from the elevator. It ismade conical | 


in shape, being widest at the bottom in order to allow of the 
clay being forced down more readily. To prevent the clay 
from being carried round bodily by the knives, without being 
pressed down, as it is apt to be if the barrel is a plain cylinder, 
vertical strips are cast on round the inner circumference, 
which effectively prevents the rotation of the clay. 

The centre shaft, which is of steel and large diameter, is 





| provided with cast steel pugging knives B; the bottom one C | 


| dies. In the base of the pug mill are cast two openings at | 


| of the shaft, keyed on to the boss of a similar mitre is the 
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is made large and broad, and forms the filling knife for the 


opposite sides of sufficient size to contain the proper quantity 
of clay to form the brick. Under the pug mill base are 
placed the sliding tables EE, containing the die boxes, which 
are alternately pushed .backwards and forwards by the 
rotating cam H. In these tables are fitted the die boxes D of 
the required shape and depth, and having in them plungers J, 
which rest, when being filled, on brackets fixed to the side 
frames. At each end of the machine is a cross-shaft, on 
which is keyed the cam L, connected by means of side rods 
to the top crossheads K, between which and the lower plunger 
the brick is pressed as the tables come between the respective 
plungers at each end of the machine. 

The crossheads are guided in vertical guides attached to 
the side-frames at the bottom and to the pug-mill at the top. 
The machine is driven by means of powerful double-spur 
gear of crucible cast steel, the second motion pinion gears 
into the large spur-wheel N on the cross shaft as shown. 
This spur-wheel N is keyed on to the boss of the mitre- 
wheel R, both running loose on the shaft. On the other side 


spur-wheel N, which drives the cam and top crosshead for 
one end of the machine, while a similar wheel on the other 
side drives the oppositecam and crosshead. The mitre-wheel R 
transmits its motion to the top mitre-wheel, which is fixed on 
pug-mill shaft, and to the lower mitre which runs loose. By 








this means the pug-mill shaft and spur-wheel N are driven 
through the nest of mitres, and the stress distributed equally 


| through all the wheels. 


The operation of the machine is as follows:—The clay 
being fed into the hopper over the pug-mill, is gradually 
forced downwards by the action of the pugging knives to the 
bottom, where it is swept into the die-box D, which is im- 
mediately under, by the bottom knife C, as it travels round. 
At the same moment the clay in die-box in the opposite table 
is receiving its compression. As the pug-mill shaft continues 


| to revolve, the cam H pushes the table E outwards, and as 
| both tables are rigidly connected by through bolts, the 


opposite table is moved inwards with it towards the pug-mill 


| base. When the table reaches the end of its stroke, the 


bottom plunger J is brought over the centre of the cross- 
shaft, and is supported on the cam Las shown in Fig. 2, 
end view. 

As the cam shaft revolves, the crosshead K is drawn down, 
until it enters the die-box, while the bottom cam at the same 
time raises the bottom plunger a sufficient amount to give a 
simultaneous nip on the underside with the top crosshead. 
The cam H is so consiructed that the table is held at rest, 
and prevented from moving out of position for about one- 
third of a revolution, thus obviating any danger of its shifting 
when the top plunger enters the die-box. 

The brick during the period of compression receives two 


| distinct pressures or nips. The shaft continuing to rotate, 


the crosshead ascends and the toe of the cam raises the 
bottom plunger to the top, when the table recedes under the 
pug mill, and pushes the brick off on to the front part of the 


| table, from which it is removed by the attendant. Mean- 


while, the die box in the opposite table has been filled and 
brought under its plungers and the operation is then repeated, 
a brick being formed alternately at each end of the machine. 
The crossheads K are provided with powerful springs placed 
over the top plungers and drawn up by strong bolts to give the 
necessary pressure on the brick required by the material. 
Any excess pressure over that required due to stones or other 
foreign substances will cause the springs to yield and so 
relieve the machine of undue stresses. The pug mill is 
provided with a bridge-piece at the top to steady the shaft, 
and has suitable doors to get at the interior when necessary. 
A complete lubricating arrangement is supplied with each 
machine. All the shafts are of the best gun steel, and all 
the gearing of crucible cast steel, to withstand rough usage. 
All the important working parts are made adjustable for 
taking up wear. The machine is constructed to work almost 
all kinds of clays, earths, or marls, and can be adapted for 
making briquettes from small coal. The elevator has been 
specially designed for lifting the clay, and can be started and 
stopped independently of the machine. The engines for 
driving these machines are of the vertical inverted cylinder 
type, of neat and compact design. The cylinders are 84in. 
diameter by 12in. stroke. The engine runs 156 revolutions 
per minute, equal to a piston speed of 812ft. per minute, the 
maximum horse-power indicated being about 16. The boiler 
is of the ordinary vertical cross tube type, 4ft. 9in. diameter, 
by 12ft. 6in. high, having four cross tubes, and constructed 
of mild steel plates for a working pressure of 801b. The 
machinery is similar to that sent out to South America by 
the makers, Messrs. James Buchanan and Son, Liverpool. 








H.M.S. Hoop.—In our notice of this vessel, in our last impres- 
sion, the air pressure by the dropping of a decimal point was given 
as 44in., instead of *44in, 
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RAILWAY MATTERS. 


Ar the last meeting of the Engineering Students’ Club, 
Neweastle-on-Tyne, Mr. J. Bowden read a paper on ‘ Railwa 
Brakes.” ‘The discussion was postponed to a date to be announced. 

Tyr total train mileage of the London and North- 
Western Railway during the past half year, ending 31st December, 
1892, was :—Passenger, 11,819,617 miles : goods and minerals, 
10,678,807, or a total of nearly 22 million miles, The total cost 
of locomotive power for this was £ 28,126 14s, 


We are informed by Mr. Emil Cloes, of Cannon-street, 
that Messrs. Les Usines and Fonderies de Baume and Marpent, 
works at Haine St. Pierre, Belgium, and Baume, F rance, have 
secured the last order for 500 wagons from the Egyptian Railway 
Company. This is the second order received by the same firm from 
Cairo, the first being for 250 wagons. 


A RaAtLway cut 187ft. deep and 529ft. long, through 
solid limestone, was made by the Pennsylvania Railroad in 
straightening its main line at No, 5 bridge over the Juniata River, 
in Pennsylvania. This cut is 56ft. wide at the bottom and 160ft. 
at the top, and contained 120,000 cubic yards of rock. The fact 
that it was built for four tracks explains why the hill was not 
tunnelled. During the operation of removing this material a 
dynamite blast lifted a 60-ton mass of rock and threw it on to the 
old iron bridge alongside, completely demolishing one span, and 
suspending traffic for some time. A stone bridge of four 35ft. 
pee now replaces the former iron bridge. The engineer in 
charge was Mr. Frank Brown, Assistant Supervisor, Monongahela 
Division, Pennsylvania Railroad, 


A curious collision occurred a few days ago in New- 
street Station, Birmingham, two engines running into the rear of 
a passenger train, The Wolverhampton local train, due in New- 
street at a quarter-past ten o'clock, had = drawn up, when two 
engines coming out of the north tunnel dashed into two milk vans 
at the end of the train. One of the vans was completely tel ped, 
whilst the train was driven several yards along the platform. The 
passengers had fortunately alighted, and the milk vans breaking 
the force of the collision against the guard’s van, no one was 
injured. The buffers of the impacting engine were wrenched off, 
and the vacuum tube was smashed. It is stated that the rear of 
the passenger train was on the wrong side of the signals, and 
owing to the smoke under Navigation-street bridge the drivers 
could not see the obstruction. 


Is a bicycle baggage? is a question now being dis- 
cussed in America. Of course, says the Railroad Gazette, it is not; 
but whether it is best for the railroads to receive and transport 
these impedimenta in the baggage cars or not is quite another 
question, In the first place it would not be at all difficult or costly 
to provide in every e car a rack proper for the reception of 
these vehicles, which are really troublesome to transport unless 
some provision has been made for them. If the convenience of 
excursionists were to be consulted, there can be no doubt that it 
would dictate the ag d of facilitating rather than discouraging 
the bicyclists’ tours in the vicinity of any railroad. Like the baby- 
carriage and the sporting dog, the wheel is an indispensable 
accompaniment of a numerous and very desirable class of passen- 
gers. It need not be classed as baggag 





e, but it seems advisable to 
receive it, transport and deliver it with as little trouble to the 
passenger as if it were. 


Tue St. Petersburg correspondent of the Kélnische 
gives the following particulars of the work that has been done on 
the Ussuri Railway, the first stage of the Siberian Railway from 
Viadivostock, of which the Czarevitch turned the first sod in 
1891 :—‘‘ The engineer who was at first employed was recalled some 
time ago, and his successor has had a series of disagreeable 
surprises. The line has had to be transposed bit by bit. Some 
embankments already thrown up fell in, because the soil proved to 
be bog, with a thin layer of vegetation on the surface. In the 
Tschurgal Valley, the line,” the Standard says, ‘‘as staked out 
runs over a whole series of such bogs. It was officially stated that 
155,000 cubic fathoms of earth had been dug out and thrown up, 
but the true amount was only 123,000.” It will be remembered 
that certain foreign railway syndicates made tenders for the con- 
struction of the Siberian Railway ; but they were all refused, as 
Russia preferred to build the line herself. 


A Tire of the front driving wheel of a locomotive on 
the New York and Greenwood Lake Railroad broke February 3rd, 
while the engine was running on a down grade, near Arlington, N.J., 
with a suburban passenger train. A piece about l4in. long was 
broken out of the tire and the remainder soon left the wheel 
without iujuring main or parallel rods. Aside from stripping off 
the sand pipe, smashing the footboard and knocking a hole in the 
tank, no Aiether damage was done to the locomotive, and neither 
the wheel which lost its tire nor any other in the train left the 
track, The train ran some 1500ft. after the tire left the wheel 
before stopping. The broken tire showed a minimum thickness of 
lhin., cal had evidently been recently turned down to lin. 
While this is a thinner tire than is permitted by some roads, there 
are others which defend .the use of tires even thinner than this. 
No flaw was discernible at the fracture; but the break was very 
smooth and square, and showed a somewhat crystalline structure. 


Masor-GENERAL Hutcurnson has reported as to the 
accident which occurred on the Highgate Cable Tramways on 
December last, when a car descended the hill on the ‘‘up” line at 
the rate of about thirty miles an hour, and, after smashing into 
two others, ran 300 yards down Holloway-road, where it came to 
a standstill. General Hutchinson says the accident was caused by 
complete disregard to the rules of the company by the driver and 
conductor. When the inspector visited the works of the company, 
the “gripper and the incoming pulley” were unsatisfactory, and 
the Baad of Trade had stopped the traffic. A properly qualified 
engineer should be appointed by the company to superintend the 
traffic. It was a question whether, seeing it was proved that only 
one man was in the engine-room while the engines were working, 
that there were no printed rules for the men, and that there was 
a difficulty in getting money to keep the machinery in repair, 
whether the traffic should be resumed until some more satisfactory 
arrangements had been made. The line has not been worked 
since December 14th, and cannot do so until the Board of Trade 
grants them a licence, which has not yet been applied for. 


Accorpine to the last report of the Massachusetts 
Railroad Commission, the number of passengers carried on the 
street railways in that State exceeded the annual number carried 
on all the steam railways for 1892 by 82,845,329. The total length 
of street railways, including branches, double tracks, and sidings, 
on September 30th, 1892, was 814°36 miles. Of this total 492°30 
toiles were operated by electric power, and the remainder 
by horse power. As compared with the previous year, this shows 
an increase of 203°28 miles operated by electric power, and a 
decrease of 63°05 miles in lines equipped for horse power only. 
ps thes News says all but one of the electric roads, the Milford 
and Hopedale storage system, use the trolley system. For the 
electric roads the total number of miles run was 29,617,975 ; the 
total passengers carried, 193,760,783; gross income, 9,817,537°35 
dols.; gross expenses, 7,461,224°95 dols. The average sum received 
for the conveyance of a passenger was 5°07 cents, and the average 
cost of carrying a passenger was 3°85 cents. On the sixty roads 
included in the report there were 610 accidents, of which twenty- 
six were fatal. The West End, the largest system, was responsible 
for 300 of these accidents ; and electric car accidents were 198 in 
all. On this line 195 accidents occurred to passengers getting on 
or off the cars, 49 to persons on the street, and 36 by collision 
with vehicles, 





NOTES AND MEMORANDA. 


Dr. Nansen’s boat for the Polar Expedition will be 
fitted with Holden’s system of liquid fuel burning. Messrs. Taite 
and Carlton, Queen Victoria-street, have recently received the 
order for the apparatus from the builders. 


THE number of steam boilers in France last year, 
including locomotives and steam vessels, exceeded 87,000; and 
that of engines 76,000, giving out 5,362,000-horse power. The 
ee of pig iron is returned at 1,897,000 tons, or 3 per cent. 
ess than that of 1890; while finished iron, 833,000 tons, slightly 
increased ; and steel, 638,000 tons, shows an advance of nearly 
10 per cent. on the amount of the previous year. 


Liquip carbonic acid is made in France at the rate of 
300 kilos.—660 lb.—daily, and sold in Paris at 60 centimes per 
kilo., or less than 3d. per lb, The bioxide of carbon, given off by 
the combustion of coke, is absorbed by carbonate of potash, and 
the bicarbonate of potash thus formed is decomposed by boiling, 
when the bioxide of carbon disengaged is stored in gasholders. It 
is then compressed to 70 atmospheres, or about 10001b. per square 
inch, and delivered in wrought iron bottles. 


A New nickel steel has been experimented with at 
Meppen. Two 3-4in. shells, each containing 60z. of picric acid, were 
placed, one in a gun of ordinary Krupp steel and the other in a gun 
of the new nickel steel, at a distance of 12in. from the muzzle. 
The muzzle of the gun of ordinary stee] was blown into a number 
of pieces, but the effect produced upon the nickel steel gun was 
only emus enlargement of the bore to the extent of a quarter of 
an inch, 


A yew soldering process for aluminium and various 
other metals was recently described before the Paris Academy of 
Sciences by M. J. Novel. For aluminium the following solders are 
recommended :—({1) Pure tin, fuses at 250deg. (2) Pure tin 
1000 gr., lead 50 gr.—280deg, to 300 deg. (3) Pure tin 1000gr., 
pure zine 50 gr.—280 deg. to 300 deg. The solders do not stain or 
attack aluminium. A nickel soldering bit is preferable. (4) Pure 
tin 1000 gr., red copper 10 to 15 gr.—350deg. to 450deg. (5) 
Pure tin 1000gr., pure nickel 10 to 15 gr.—350deg. to 450 deg. 
These give a slightly yellowish tint, but are very durable. (6) 
Pure tin 900 gr., copper 100 gr., bismuth 2to3gr. This is specially 
suitable for soldering aluminium bronze. 


“Te Diurnal Variations of Gravitation” formed 
the subject of a recent paper by M. Mascart. A barometric tube 
enclosing a column of mercury 4°5m. in length, balanced by the 
pressure of hydrogen contained in a lateral vessel, has been kept 
surrounded by earth for several years at the Pare Saint-Maur 
Observatory, only the short upper end emerging from the ground. 
A study of the daily motions of the column by means of photo- 
graphic registration has recently, apart from the slow and steady 
changes due to inevitable differences of temperature, shown 
sudden variations lasting from fifteen to sixty minutes, which can 
hardly be explained otherwise than as due to corresponding varia- 
tions in gravitation. They have been as high as +, mm., or gz4q5- 
The differences of sea level from high to low water would only 
produce }th of this variation. 


Ir ewer that there are now published in the 
United Kingdom 2268 newspapers, distributed as follows:— 
England: London, 459; provinces, 1303—1762; Wales, 102; Scot- 
land, 214; Ireland, 166; Isles, 24. Of these there are, according 
to The Newspaper Press Directory, 146 daily papers published in 
England, 7 daily papers published in Wales, 20 daily papers 
published in Scotland, 17 daily papers published in Ireland, 
2 daily papers published in the British Isles. On reference to the 
first edition of this useful directory for the year 1846, it will be 
found that in that year there were published in the United 
Kingdom 551 journals; of these 14 were issued daily—viz., 12 in 
England, and 2 in Ireland, and that of those now published no 
less than 192 are issued daily. The magazines now in course of 
publication, including the quarterly reviews, number 1961. 


Ir was shown by Ferraris some time ago, and the fact 
was received as of practical importance, that by means of two 
simple alternating currents acting in fixed spirals, a rotating 
magnetic field could be produced, which by inductive action set in 
rotation a copper cylinder or other conducting body brought into 
the field. Also an iron cylinder, cut through so that the Foucault 
induction currents could not be formed, was rotated by virtue of 
so-called magnetic hysteresis. Further studies in this direction 
have been made by Signor Arno, using electric instead of magnetic 
forees, and a dielectric body instead of a magnetic. He thus 
succeeded in rotating a hollow cylinder of mica, or other insulating 
substance, hung by a silk fibre, in the space enclosed by four 
vertical curved copper plates, to which the requisite differences of 
potential were communicated. Nature refers to an account of 
these interesting experiments in the Naturwissenschaftliche 
Rundschan. 

AN interesting paper concerning the supposed volatility 
of the element manganese is contributed by Professor Lorenz and 
Dr. Heusler, of Gittingen, to the current number of the Zeitschrift 
fiir Anorganische Chemie. Although the melting point of the 
metal is known with tolerable certainty to be about 1800 deg. to 
1900 deg., much higher than that of iron, no information has yet 
been acquired concerning its boiling point. Professors Lockyer 
and Chandler Roberts, however, so long ago as 1875 pointed out 
that the metal was volatile at the temperature of the oxyhydrogen 
blowpipe; and M. Jordan, in a communication to the Comptes 
Rendus in the year 1878, reported that in the manufacture of 
highly-manganiferous spiegeleisen near Marseilles, a deposit very 
rich in manganese was usually found in the cooler portions of the 
furnace. oreover, M. Jordan stated that during the casting of 
ferro-manganese red flames are produced, from which a heavy 
fume is deposited, containing a large percentage of manganese. 
M. Jordan subsequently heated ferro-manganese to a white heat 
in a crucible in his laboratory, and ascertained that a diminution 
in the percentage of manganese actually occurred. These obser- 
vations, were considered somewhat surprising, inasmuch as_ the 
melting point of manganese is so high in the neighbourhood 
of white heat, and it would appear that this volatility must be 
exhibited even at the melting point itself. 


A parER on “The Nickel Supply of the World” was 
read at a recent meeting of the Engineers’ Society of Pennsylvania 
by Mr. Eastwick, who said that although deposits of nickel ore are 
widely distributed over the surface of the earth, and have been 
worked to some extent in many countries, the supply of the world 
is derived from two extensive deposits, one in New Caledonia and 
the other at Sudbury, in Canada. The Sudbury deposit is 
nickeliferous pyrrhotites, and the New Caledonia is principally 
silicate of magnesia and nickel. The Sudbury deposit is probably 
the most extensive and important to be found anywhere ; but the 
New Caledonian mines, which were discovered about twenty-five 
years ago, still supply the largest part of the world’s nickel. The 
deposits in Sudbury will, however, compete very seriously with the 
New Caledonia ores, as the company has nowa large plant, and has 
several mines which are doing well. The average percentage of 
nickel in the Sudbury deposit is between 2 and 3 per cent.; that of 
the New Caledonia mines is from 8 to 10 per cent. There are 
deposits at various places in the United States which may be 
valashie, principally in Oregon, Nevada, and North Carolina, A 
trial of the North Carolina ore was rather discouraging. It 
averaged about 2 per cent. of nickel, although samples have been 
obtained containing up to 10 per cent. e Nevada ores are 
abundant in quantity and comparatively rich, but they are arsenides 
of nickel and difficult to refine. The Oregon ores are of the silicate 





class, and have not been developed in commercial quantities, 





MISCELLANEA. 


Messrs. LE GRAND AND SUTCLIFF announce that they 
have removed their Magdala Works and offices to premises they 
have just erected near the City end of Bunhill-row, and near 
Moorgate-street station. 


Sir Tuomas TruemMAN Woop, the Secretary of the Royal 
Commission for the Chicago Exhibition, sails on Wednesday, the 
22nd inst., for America, by the City of Paris, to take charge of the 
British Section at Chicago. 


WE are requested to remind intending exhibitors at the 
“Royal” Show to be held at Chester from the 17th to the 
23rd June next, that applications for space in the implement 
department at that meeting must be made by Saturday, April Ist, 
1893. The entries in the various departments of live stock, 
poultry, produce, &c., must be made by Monday, May Ist, 1893. 


TxE North London Railway Company owns 12 miles of 
railway, leases 5 miles and works over a total of 98 miles, making 
altogether 115 miles worked over by the company’s engines. On 
this the train mileage during the past half year was :—Passenger 
trains 932,149, and goods 145,869 miles ; the miles run by trains of 
other companies were 73,125 and 91,100 miles respectively, or a 
total of passengers 1,005,274 miles, and goods 233,969 miles. For 
this the total cost of locomotive power was £49,920. 


Tue big lifting bridge over the Harlem River on the 
New York Central and Hudson River Railroad, which was described 
some time ago in the American Engineer and Railway Journal, was 
successfully moved recently toa point some 60ft. west of its original 
location. e moving of the great tower—127ft. high and weighing 
180 tons—was actually completed in 21 minutes; but the prepara- 
tions for the work occupied several days. The removal was made 
necessary by the fact that a new bridge will have to be built in 
connection with the raising of the tracks across the Harlem. 


Tue traffic through the St. Mary’s Falls Canal for the 
season of 1892 has been given as follows in the official report of 
Colonel O. M. Poe, U.S., Engineer Corps:—The season was 
223 days long as compared with 225 days for 1891. The number 
of vessels of all kinds passing through was 12,580, as against 10,191 
in 1891. The increase of freight tonnage over 1891 was 2,325,574 
tons, in a total of 11,647,203 tons, or 26 per cent. The increase 
in registered tonnage was 2,246,518 tons, in a total of 10,647,203 
tons, or27 per cent. The total value of all freight passing through 
the canal in 1892 was 135,117,267 dols. 


Tue Local Board of Great Crosby, Liverpool, has just 
received a new “‘County Council” single-cylinder steam fire 
engine, which has been constructed to their order by Messrs. 
Merryweather and Sons, of London. This engine is capable of 
pumping 260 gallons of water per minute, and is fitted with quick 
steam raising boiler, gun-metal pump, hose hox, lever brake, and 
all necessary accessories. It may be mentioned that this machine 
is replacing one of the same firm’s direct-acting engines, which has 
done good service in the district for the past twenty years ; while 
Bootle, Wigan, Leigh, Great Harwood, Salford, and other Man- 
chester towns have recently purchased new Merryweather fire 
engines. 

Tue Corinth Canal, which is now approaching comple- 
tion, and is to be opened the 23rd April next, was formally com- 
menced on March 2/th, 1882. The canal is a little over 3} miles in 
length, 68ft. wide on the bottom, 80ft. at the water line, and 26ft. 
deep. The original calculation put the excavation at about 
14,000,000 cubic yards, and the first capital was 30,000,000f., to 
which 14,000,000 more had been added by July 31st, 1889, when 
the works came to a standstill on account of lack of funds. A new 
company was then formed to finish the canal, with a capital of 
5,000,000f. in shares and 23,333,500f. in obligations, of which only 
20,000,000 have been issued. This company has so far completed 
the work that the opening is announced as above. 


Tue works of the ship canal between the North Sea 
and the Baltic are being pushed forward with such energy and 
regularity as to give good hope of its being finished in 1895, as 
originally intended. Fifty-two million cubic metres of excavation 
have already been made, and some of the locks are nearly finished, 
while the banks are being lined at several points. On account of 
the continually increasing size of vessels, the width is now to be 
65 instead of 60 metres, and the depth 9 instead of 84 metres, 
while the number of pass-byes is being increased, so as to facilitate 
the navigation, these improvements necessitating 70 million cubic 
metres more then the estimated quantity of excavation. The 
terminal locks at Kiel and on the Elbe are to be made double and 
both of them provided with two entrances. 


At a recent meeting of the Institute of Patent Agents 
an important paper was read by Mr. G. G. M. Hardingham on the 
‘* Adumbration of Inventions in Provisional Specifications.” He 
refers to the numerous cases in which patent actions have turned 
upon the disconformity between final and provisional specifications, 
and to the uncertainty of decisions with regard to the existence 
of, or the amount of, orcharacter of thisnonconformity, and instead of 
the present system of provisional specification, he proposes that an 
application for letters patent should in all cases be accompanied by 
full specification, and further proposes a system of one or more 
caveats which may be filed during the period of development of 
an invention and kept secret during this time, and subsequently 
embodied in the complete patent specification. 


THe White Star Company has secured at Chicago 
a building, and in it will exhibit models of the four different 
types of vessels now in its service. One exhibit will illustrate the 
first steamer of the line, the old Oceanic, an ocean record maker in 
her time. Fourteen days across was considered a wonderful per- 
formance in her day. Another exhibit will be a model of the 
steamer Britannic, which followed the Oceanic, and is rated as an 
eight-day ship. The difference in the two ships is marked and 
shows the advance in marine architecture. The third exhibit will 
be a model of the great cargo boat Bovic. The fourth exhibit, a 
model of the steamers Teutonic and Majestic, will undoubtedly be the 
finest work of its kind yet turned out. Every little detail of the 
mammoth steamers, even the strands in the cables, will be repro- 
duced, and a model of their engines, complete in every detail. will 
be added to the exhibition. The models cost between £1200 and 
£1300 each to build. 


TrE Electrical World recently received says something 
of a sensation was created in American electrical circles last week by 
the defence offered by the Beacon Vacuum Pump and Electrical 
Company, of Boston, in the suit of the General Electric Company. 
This suit was for a preliminary injunction to restrain that company 
from the manufacture and sale of incandescent electric lampsclaimed 
to be an infringement of the broad patents awarded to Thos. A. 
Edison. The case was opened by Mr. Fish, followed by Mr. Dyer, 
counsel for the plaintiff, on essentially the same lines pursued 
in the previous suits. Mr. Witter, of the firm of Witter and 
Kenyon, followed for the defence, submitting a lengthy affidavit 
of Henry Goebel, which for the first time definitely indicated the 
line of defence to be followed, which had been more generally out- 
lined in their answer by the plea of anticipation. This was 
followed by twenty-seven other affidavits, and three exhibits all 
more or less corroboratory of that of Henry Goebel. To those not 
parties to the suit and in a great measure also to the plaintiffs 
themselves, the affidavit of Henry Goebel came in the nature of a 
genuine surprise, and created a decided sensation in electrical 
circles as soon as it was known, for his testimony was no less than 
a claim that he himself had invented, used and repeatedly ex- 
hibited on the streets of New York previous to 1860 incandescent 
lamps answering in every respect, even to minute details, except 
shape of globes, the description of the Edison lamp of to-day. 
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DEATH. 


On the 15th inst., at Bahraich, Oude, N.W.P., at the residence of 
H. Gibson, D.C., Herrert C. E. Vernon, C.E., aged 41, youngest son of 
Lieut.-Colonel Vernon, late Coldstream Guards, 
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THE FORTY-EIGHT HOURS WEEK. 


Messrs. MATHER AND Pratt, Salford Ironworks, Man- 
chester, commenced last Monday an experiment the 
results of which cannot well fail to be of importance. 
The movement in favour of an eight hours day has been 
found acceptable by a far larger number of en:ployers 
than was at one time deemed possible. It has been 
taken for granted by the unions that the greedy capitalist 
was never so happy as when condemning his men to 
unremitting toil. It has been forgotten that toil for the 
men means plenty of hard work for masters, managers, 
foremen, and all the brain power of a manufactory or 
an engine works. In truth, all alike would prefer more 
leisure and less toil, and would willingly enough accept a 
change which would reduce the period of labour, as well 
mental as bodily. But the capitalist has to take account 
of circumstances, conditions, contingencies about which 
the moulder, the turner, the erector does not trouble his 
head. It is very easy to reduce the hours of labour, but 
it is not easy to foretell what the consequences of the 
reduction will be. To a large extent Messrs. Mather 
and Platt are taking a leap in the dark, just as 
did Mr. Allan, of the Scotia Engine Works, a year 
ago. Apparently he has been successful; whether 
the Manchester firm will be equally fortunate depends 
on various factors, but the most important of all 
is the attitude which the men will take. The essence 
of the whole problem is simply this: Will as much 
work be done in forty-eight hours as in fifty-three 
hours? We have no doubt whatever that it can be done. 
In the circular issued by the firm we find the following 
words :—‘‘ We accept in good faith the assurances made 
to us that your object is to afford more employment to 
your fellow-workmen, and consequently are willing to limit 
yourselves to forty-eight hours per week, in order that the 
demand for more labour may be supplied by other work- 
men, if longer hours are needed, and thus increase the 
possibility of employment for a larger number of men in 
the aggregate. Our object is to facilitate your endea- 
vours, while maintaining the industry in which we are all 
engaged in a healthy condition.” Inasmuch as Messrs. 
Mather and Platt are not reducing wages, it seems to be 
clear that the profits of the concern must be reduced 
unless, as we have said, the men turn out as much work 
in forty-eight hours as they did in fifty-three hours. 
Whether this can or cannot be borne, is of course a ques- 
tion for the firm. In so far the experiment is attended 
with risk. We may, however, with advantage put on one 
side the suggestion that employment for more hands will 
be found, and deal with the question from the 
abstract point of view, and consider what may be said in 
favour of the shortened day. 

In the first place it may be pointed out that in all 
engineering works there is a great deal of time wasted. 
How much depends on various factors. To take one 
instance, machine tools are very frequently run at too 
slow a speed. In this respect a lesson might well be 
taken from our neighbours in the United States, who in 
nearly all instances drive their machinery faster than we 
do. If tools were run even five per cent. faster in many 
shops there would be a very distinct gain. Again, there 
is much time wasted in doing work at twice instead of at 
once, and this is largely due to the absence of proper 
system. Thus, for instance, a shaft has to be turned 
to fit a crank web, let us say. Ifthe web had been bored 
to a template, and the shaft turned to the corresponding 
template, there would be no trouble. But templates are 
not used, and the shaft has to be turned on the trial 
and error system until a proper fit is got, with 
a songs gt waste of time. Again, a fly-wheel 
has to be chucked on a face plate for turning. 
But the face plate has no proper jaws, and extem- 
— cramps made of odd its of iron and a 

eterogeneous collection of old bolts and nuts rummaged 
out of the scrap heap are used instead. Three or four 
hours are wasted in doing that which ought to have been 
done in twenty minutes, and so on. Of course it may be 
said that these are extreme cases. Possibly, but we 
have no hesitation in saying that the works in which 
such things never take place may be counted on the 
fingers. We have no doubt that there are many shops 
which could turn out more work under a proper sys- 
tem in forty-eight hours than they can manage now in 
fifty-three hours. We do not suppose that all the blame 
lies with the masters, or the foremen, or the managers. For 
a very large proportion the men are responsible ; but, on 
the other hand, nothing can be imagined more utterly 
demoralising to men than “rule-of-thumb” shops which 
are ‘slack all over.’’ Messrs. Mather and Platt do 
not mince matters. They state very clearly and 
precisely that if the experiment is to succeed there 
must be no slackness. They tell their men :—‘ You 
must be prepared to follow the strictest rules as 
to starting punctually in the morning and after the 
dinner hour. We do not wish io exact your labour, but 
we do consider that with these shorter hours and wages 
unreduced, you will have it in your power to manifest 
throughout the day a spirit of earnestness and intelli- 
gence in your work, which the longer hours may have 








somewhat impaired.” The hours of work are to be from 
7.45 a.m. to 5.80 p.m. on five days of the week, with the 
hour between 12 noon and 1 p.m. for dinner; while on 
Saturday the hours will be from 7.45 a.m. to 12 noon. 
They have thus given up what is, beyond question, the 
most useless and unsatisfactory part of the day. In all 
shops a large percentage of the men come in late in the 
morning, and their absence means very frequently that 
an expensive machine tool is kept standing, or that an- 
other man is left idle. In the winter season especially 
the men who arrive at 6a.m. or 7 a.m. come in cold, 
hungry, and in no way fit to do much good for themselves 
or their employers. Then there is the break of half an 
hour for breakfast, which involves very considerable delay 
in various ways. It will by no means serve to argue, 
as we have heard it argued, that ten or twenty years ago 
there was no difficulty of this kind felt. The whole con- 
ditions of life have changed. Mr. Mather put the point 
very neatly, we think, in a speech which he made at 
Salford to his workpeople on the 31st of December. 
“Various considerations,” he said, ‘‘ make the first quarter 
of the day unprofitable to employers, and not very enjoy- 
able to workpeople. Again, we have seen how circum- 
stances have gradually grown during the last twenty or 
thirty years. We have now many recreations and 
amusements, and very properly so, for the people after 
the hours of work. It is not quite as easy to go to bed 
at nine or ten o’clock as it was twenty or thirty years 
ago. There was nothing much in those days but work 
and sleep. There were few night schools, or enjoyment 
in the way of lectures and rational recreation. Well, 
these recreations naturally occupy some time, and pro- 
bably you may not get to bed untilten or eleven o'clock, 
instead of at nine as your forefathers did. These changed 
circumstances render it especially difficult for boys who 
have to attend night schools.” This appears to us to be 
a very sensible view of the position. The working men 
have so improved their methods of living, or they have 
been so far improved for them, that a change in the con- 
ditions of labour becomes necessary. It remains, of 
course, to be seen whether or no we have been going too 
fast, whether it is possible to keep out of bed until 10 or 
11 o’clock p.m., and not go to work until 7.45 a.m., and 
yet earn a living, or whether it may not after all be found 
necessary to go to bed earlier and get up earlier and work 
longer hours. Whether the sons can afford to take more 
ease and pleasure than their fathers could is a problem as 
yet unsolved. 

It is, we think, a suggestive fact that the men employed 
by Messrs. Mather and Platt were totally unable to make 
up their minds on certain points. In the speech from 
which we have just quoted, Mr. Mather asked them to 
devise some scheme of working time which would be 
advantageous both to the men and the firm. He pointed 
out that the reduction in time, if not accompanied by a 
reduction in wages, meant the loss of some thousands of 
pounds per annum to the firm, and he asked them to 
consider how this difficulty might be bridged over. A 
committee of the workmen was appointed to consider the 
whole question. The committee met many times, but were 
unable to make any suggestion ; of course, we know nothing 
of what took place at the meetings. The result was 
however, as we have said, that no proposal of any kind 
was made to the firm, who, in consequence, at last took 
the matter into their own hands. It is stated that the 
difficulties of the men lay in the fact that they could 
arrive at no unanimous conclusion in connection with the 
working and payment of overtime, and the employment 
of double shifts. It would seem from this and the theory 
put forward, that the shorter the hours the greater the 
number of men that must be employed ; that the work- 
people have approached the consideration of the subject 
from a point of view different from that of the masters. 
We take it that the latter belicve that it is possible by 
abandoning the worst portion of the day, improving 
the discipline in the shops, and availing themselves 
of the increased mental and bodily capacity of their 
hands, to turn out as much work, or nearly as much, 
in forty-eight hours, as they have hitherto done in 
fifty-three. It is, however, by no means certain that the 
men will feel disposed to do this. <A great deal depends, 
of course, on circumstances, and the conditions of 
trade. But we take it as certain that if they 
do not the experiment will be a failure. It must not be 
forgotten that the matter is not likely to begin and end 
with Messrs. Mather and Platt. If they are successful 
the movement will extend. We have no doubt that the 
Salford Ironworks will be watched very carefully by the 
Amalgamated Society of Engineers, and other Unions. 
They may be quite satisfied that things should turn out 
in a single establishment, as Messrs. Mather and Platt— 
and we ourselves—hope they will; but it by no means 
follows that they would accept as an unmixed good a 
forty-eight hours’ week, unless it found employment for 
more men. But to do this the men working under the 
new system must do as much less work per week as 
there are fewer hours in the week, which is tantamount 
toa rise in wages. Thus, then, the men would ask for 
not only a shorter day, but more pay. Wisdom suggests 
that they should be content with one thing at 
a time, and as a simple matter of policy they 
ought to do all that they can do to make the 
present experiment a success. It is but justice 
to the Amalgamated Engineers to say that the Union 
seems to have met Messrs. Mather and Platt in a very 
straightforward way, and has arranged with the firm 
that no demands shall be authorised or encouraged by 
the Union on other employers in the district during the 
year’s trial; and, further, that should the experiment 
show that the firm cannot recommend the change for 
general adoption, they may revert to the present system, 
or make such modifications as shall seem satisfactory to 
all concerned, without any reflection being cast upon 
Messrs. Mather and Platt’s bond fides or motives. 
Finally we would point out that the experiment is, in 
its inception, a standing proof of the utter folly of 
attempting to fix working hours by Act of Parliament. 
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If the eight hours day is at once desirable and suitable to 
the conditions under which the community lives, it will 
be obtained without any legislation whatever ; if it is not 
suitable then legislation would work grievous harm. 
Such truths are often lost sight of, but they have an 
awkward knack of asserting themselves, now and then, 
in a very unpleasant fashion. 


THE PROTECTION OF ENGLISH COMMERCE. 


A PpaPER on ‘“* Modern Warfare as Affecting the Mercan- 
tile Marine of Great Britain” was read at the Royal 
United Service Institution last week, by Lieutenant 
Crutchley, R.N.R., in which several important points 
were brought forward for discussion. As the author said, 
“ Without any attempt at absolute accuracy, it may be 
stated roughly that we possess 70 per cent. of the carrying 
trade of the world. What the value of that trade is to 
this country annually must be left in a great measure to 
individual imagination, but it cannot be disputed that it 
represents an enormous sum, without which the nation 
could not meet its liabilities.” The question then follows, 
How is this immense ocean commerce to be protected? 
In the paper it was considered that, “irrespective of 
hostile men-of-war, which it is assumed our own men-of- 
war will satisfactorily account for, thirty fairly fast 
merchant steamers are at the disposal of the Power, or 
Powers, resolved upon trying conclusions with us upon 
the sea. Lieutenant Crutchley did not consider we had 
sufficient cruisers of the Blake and Blenheim type for 
the purpose, and that to rely upon the subsidised steamers 
on the Admiralty List would be unwise, owing to the loss 
of time before they could be equipped. His remedy was 
that merchant vessels should be armed for their own 
defence. He summed up the objections to any such 
scheme as follows:—‘‘ (1) The questionable right of such 
ships to fire a shot in self-defence only, or to be in 
possession of arms. (2) The extra weight of those arms 
being always carried. (3) The want of training and 
ability on the part of officers and men to use modern 
weapons in their own defence.” It was stated in refer- 
ence to the first objection that merchant vessels have 
always been armed until quite recently, and long after the 
Declaration of Paris was signed guns and ammunition 
were supplied by the Admiralty to vessels which complied 
with certain requirements. In the discussion that 
followed, this statement was challenged, or, rather, further 
details requested, and particulars could not be given ; but 
the author believed that about 1863 a vessel called the 
Golden Fleece was thus armed. As far as we remember, 
this ship was employed by the Government at that time 
to carry troops, and for this reason she may have been 
given some sort of armament. It cannot, however, be 
regarded as legalising the general arming of the mercantile 
marine. The second objection is easily disposed of. A 
few light guns, with their ammunition, would not exceed 
forty tons, an inconsiderable amount in a vessel of 
3000 or 4000 tons. As for the third objection—the 
want of training—it is not supposed that merchant 
seamen can handle such weapons with the proficiency 
attained on men-of-war, but a little practice would soon 
enable them to become sufficiently expert if it were 
desirable. It is probable that in the old days merchant 
ships carried guns more to protect themselves against 
pirates than to compete with regular warships, or even 
privateers, and at the present time no trading vessel 
going to certain foreign ports should be without some 
sort of arms in case of being wrecked on a coast where 
the natives are given to plunder. But any extensive 
armament seems undesirable. It would not secure the 
merchant ship against the regular cruiser or the armed 
auxiliary. When a merchant steamer is taken up for this 
purpose she becomes a bond fide man-of-war, and beyond 
that her amament is lighter than a vessel of her dimensions 
in the navy carries, there will be no essential difference 
between them. War vessels will carry a certain number of 
reserve seamen. The auxiliaries will have a nucleus 
crew of seamen gunners. But the policy of relying to 
any great extent. upon placing a number of our best 
merchant steamers in commission in time of war is of 
doubtful wisdom. If taken for Government work their 
ordinary avocations must be assumed by inferior steamers. 
Consequently increased work is thrown on the State for 
their protection. As a state of war will tend towards the 
unemployment of sailing vessels and the slower steamers, 
so will there be an increased demand on the part of trade 
for the swift vessels; and the more they are employed 
for this purpose so will the task of preserving our 
commerce falling on the regular navy be lightened. If 
an enemy, not being so dependent on ocean commerce, 
employs her best steamers to attack ours at sea, we must 
construct our cruisers of equal if not superior speed; 
and their equipment being superior, the raiders must 
disappear. The Blake and Blenheim were the out- 
come of such reasoning, and it is evident that we 
must continue the construction of vessels with equal 
speed and coal supply in numbers as the best answer to 
any foreign raider or volunteer fleet. 

There was one other point brought out in this paper 
which led to considerable discussion, and that was 
whether the Suez Canal could be relied on in time of 
war. The author had said: “ It appears to be a firmly- 
fixed idea in naval circles now that it will be possible, 
under any conditions, to maintain intact the Suez Canal 
route and cable communications throughout the world.” 
This view was contested by more than one distinguished 
naval officer who took part in the discussion which 
ensued on the conclusion of the paper. It was contended 
that nothing could prevent the Canal being blocked by 
an enemy if he desired to do so, and that practically this 
route would have to be abandoned. Weare not prepared 
to argue upon the feasibility of obstructing the Canal; 
but as there is a tendency to view this matter as one in 
which the Mediterranean is for us concerned as a high- 
way to this lane alone, it seems desirable to correct such 
a notion. It has even been advocated that we should 
give up Malta and Gibraltar, and leave the Medi- 
terranean. It is quite evident, however, that such 





people, seeing only the Suez Canal, have not considered 
the great trade we carry on within the Mediterranean 
itself. Numbers of steamers pass through the Straits of 
Gibraltar neither bound to or from the East. They are 
exchanging commodities with Spain, France, Italy, 
Greece, Turkey, and Russia, in addition to North Africa. 
Are we prepared to abandon that trade? There can be 
no doubt of the answer. We are bound to protect it. 
And if we do so effectually do we not by the same shield 
—a powerful fleet—exercise a guard over the Suez 
Canal? It may be blocked temporarily, as it is now 
occasionally, but any permanent obstacle to our use of 
it seems incompatible with the security of our trade in 
the Mediterranean, which we are not prepared to 
abandon. It may be that shipowners will at first not 
care-to send their vessels by this route to the East in 
time of war. They will perhaps wait to see how far the 
passage is rendered secure by the action of our fleet. 
Vivid pictures are sometimes drawn of raiders darting 
out from all sorts of places to capture or sink the 
unfortunate merchant ship as it traverses this sea. It is 
assumed that our own cruisers are unable to prevent 
such action, or are in some other part where there is no 
enemy. That some losses must occur is inevitable, but 
we have all the experience of former years to profit by, 
and if we continue to augment our fleet as we have done 
in the last few years we need not doubt our ability to 
give adequate protection to the mercantile marine. 
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POWDERED COAL AND SMOKE. 


THE smoke nuisance has in recent years attracted so much 
attention on the part of the public authorities of our large 
cities, and so many proposals and schemes for its abatement 
have been canvassed, that it is to be expected that the employ- 
ment of powdered coal as a fuel for boiler and other furnaces 
should be revived. Between twenty and thirty years ago 
this system attracted much attention, and more recently in 
America, under the name of the McCanley process, it has 
been pretty extensively adopted in the Pittsburgh district as 
a substitute for the gradually diminishing supplies of natural 
gas. At the present time pulverised coal driven into the 
furnace by a current of air is being experimentally 
tried for boiler firing in Berlin, with, it is stated, 
economical results, and an entire cessation of smoke 
production, but although it has been much pushed before 
the world by the newspapers, it does not appear that 
the Berlin system presents much novelty. John Bourne 
appears to have been the first, about the year 1857, to 
advocate the use of dust-fuel mixed with air and burnt in 
furnaces like gas, by reducing the coal to dust and blowing 
it into a hot firebrick-lined chamber for ignition and com- 
bustion. Mr. T. R. Crampton’s investigations, commenced 
in 1868, are well known to all interested in the fuel problem. 
His experiments with dust-fuel were conducted in almost all 
kinds of furnaces, and in a puddling furnace constructed at 
the Royal Gun Factory, Woolwich, he was able to produce, 
with a cold air supply, a temperature so high that wrought 
iron was easily melted, a result, be it remembered, absolutely 
impossible without regeneration, if the fuel had first been 
converted into Siemens’ or Wilson’s gas. Mr. Crampton, 
referring to boiler firing with dust-fuel, stated, in a paper 
read before the Iron and Steel Institute in 1873, that it was 
impossible to produce smoke, and this view has generally 
been corroborated by other investigators, including Mr. 
Isherwood, who carried out a series of experiments for the 
United States Government in 1876. No marked economy 
in the amount of fuel consumed was shown in the 
American experiments, but it seems probable that much of 
the dust escaped unburnt, or was precipitated in the furnaces 
only partially consumed. In our issue for May 18th, 1877, 
we described a system of coal dust burning introduced by 
Mr. G. K. Stevenson, which had been experimentally tried 
in a Cornish boiler at Blackfriars. The fuel in the form of 
a very coarse powder was automatically mixed with the 
proper quantity of air, and propelled therewith into a fireclay 
retort some 8ft. in length placed within the boiler flue, where 
ignition and combustion took place. Comparative results 
showed that under similar circumstances 8-3 lb. of water 
were evaporated per pound of powdered coal against 6:5 lb. 
per pound of lump coal. It is stated that during these 
experiments no smoke was produced, even when the air 
supplied was reduced to about the quantity necessary to 
chemically effect complete combustion. The principal 
drawback to the extended application of powdered fuel lies 
in the cost of pulverising it, which materially adds to the 
price of the fuel, and in the difficulty of keeping the fuel 
suspended in the air current; but the system has formed 
the attractive subject of many experiments. 


THE MIDLAND RAILWAY NEW WORKS. 


THE Midland Railway still pursues the policy that has 
made it what it is—that of extending the area from which it 
draws in its vast traffic. In the past half-year its capital 
expenditure was £1,594,892—perhaps the largest sum spent 
in that six months by any of our British railway companies. 
Of this, £466,817 was the amount of the expenditure on the 
lines and works that are open for traffic. On lines in course 
of construction £348,248 were spent, of which £198,918 were 
expended on the Dore and Chinley branch, and £51,927 on the 
Saxby and Bourne line, whilst other lines, taking smaller 
sums, make up the total. A small sum was spent on “lines 
not commenced and in abeyance,” and £387,178 on working 
stock, including the large sum of £185,000 for additional 
engines, and £166,533 for additional wagons. Finally, 
£390,297, spent on “lines in which the company has an 
interest,”’ completed the capital expenditure of the half-year, 
making it £1,594,892, as we have said. In the half-year now 
current it is officially estimated that the capital expenditure 
will be somewhat less, but it is still anticipated that it will 
reach £1,250,000. Of this vast sum, £878,000 is the pro- 
portion that is expected to be spent on lines open for traffic, 
£302,000 on the lines and works in course of construction, 
£65,000 on subscriptions to joint and other lines, and £5000 
on lines and works not yet commenced and in abeyance. 
The Dore and Chinley branch has of late made such good 
progress that its opening for goods traffic is expected early 
next autumn, and thus one of the most costly of the 
lines that the Midland has now in progress should 
become lucrative. The Saxby and Bourne line is probably 
nearer completion; some eighteen miles of permanent way 
are laid, and the completion by the middle of the present 
year is looked for, Other lines, such as that of the Guiseley, 











Yeadon, and Headingleyjbranch,’are“also"progressing,”and it 
may be anticipated that on the works for which nny 
power now exists, a diminished rate of expenditure may be 
looked for after the end of the present half-year. But the 
company proposes to ask for powers to extend the Chapeltown 
branch to other collieries, to give a line to new docks at 
Gloucester, and other works, so that for some time to come 
the Midland Railway will have very large and extensive 
works to carry out. It is a line so vast in its trunk system 
that there are large possibilities of extension before it; and 
its direction has in view at all times the tapping of fresh 
streams of traffic, so that its enlargement goes on from period 
to period, though it has of necessity to know the ebbs and 
flows of trade on its vast traffic. It is quite possible that in 
time it will need rest, for the addition to its capital has for 
the last dozen years been enormous. But the results, as 
shown by the dividend, justify that expenditure; and it is to 
be hoped that it will continue the broad and liberal policy of 
serving its district that distinguishes it from many other rail. 
way companies, especially those that monopolise a district. 


BRITISH MACHINISTS VICTORIOUS IN AMERICA, 


BritisH machinists have just scored a victory of consider. 
able importance in America over the Customs officials, which 
should give rise to well-deserved satisfaction on this side. 
It seems that for more than a year pasta fight has been 
going on between the importers of British cotton machinery 
in America and the Custom House officers at New York, con- 
cerning the correct duty to be charged upon this class of 
business. The dispute was on the invoice price, which was 
said not to represent the fair market value. It was alleged 
by the American makers who were prompting the Customs, 
that British and Continental machinery engineers were 
sending machinery to America at lower prices than were 
charged to English or Continental buyers. The American 
makers explained the ability of the English houses to do this 
by alleging that the machinery sent to America was 
the “surplus product” of the British workshops — thus 
using an argument with which British manufacturers have 
lately been made familiar by Mr. Andrew Carnegie as apply- 
ing to American manufactures themselves. Upon these 
representations the Customs collector at the port of entry 
raised the valuation 25 per cent. The importers appealed, 
and the advanced valuation was quashed, but they were dis- 
allowed a 5 per cent. discount to which they claimed they 
were entitled. Dissatisfied with the decision, and determined 
to defeat the unfair tactics of the American makers, the 
importers carried the matter beyond the appraisers, 
with the result that they have just had their full claim 
allowed. Such a decision cannot but occasion the 
liveliest satisfaction in machinery circles. For the American 
engineers to resort to what they must know to be entirely 
false statements when they argue that British machinery 
importations into America are the “surplus products” 
of English machine shops is a piece of dishonourable 
competition which merited its own defeat. How deter- 
mined the Customs’ authorities were to secure a decision 
against the importers may be inferred from the fact that it 
came outin evidence that for some months past a special agent 
of the Treasury Department had been abroad doing detec- 
tive work among various machinery manufacturers, endea- 
vouring to secure proof that the prices accepted in America 
were below those charged in England and on the Continent. 
The want of success which has attended this effort is a 
further occasion for satisfaction in this country. 


CHEAP GAS-MAKING PROCESSES. 


Gas engineers may possibly have an opportunity for busi- 
ness with the United States, for latest advices show that 
manufacturers in several parts of the States are more eagerly 
than ever before looking out for cheap processes for pro- 
ducing artificial coal-gas. This course has been rendered 
necessary by an increase in the rate at which many of the 
natural gas wells are failing. The situation has indeed in 
some portions of the States become almost alarming, and 
some of the chief American works engaged in various indus- 
tries are being, so to speak, thrown on their beam ends 
through supplies of natural gas for heating purposes being 
cut off by the authorities of their localities, who desire before 
it is too late to husband the failing resources of the springs 
for the domestic lighting of the communities under their 
care. The latest instance of this sort comes from the “ city” 
of Findlay, Ohio. In that district some of the largest works 
of America are engaged in making glass for window panes, 
for bottles, and for various other purposes. They have 
hitherto been dependent upon the natural gas wells, but these 
are failing, and the supply for manufacturing purposes to the 
various works and furnaces has been cut off. These firms 
are appealing to gas engineers for assistance, for the question 
of machinery and plant for the manufacture of cheap fuel 
gas is with them just now a matter of life or death. Upon 
it depends whether they will be able to compete with the 
glass works located at Pittsburg, where coal is abundant and 
cheap, or with those in portions of Indiana which have still 
a supply of gas. English makers of gas-producing plant may 
not improbably find a demand in the natural gas regions. 


MARKED FILES. 


A curious controversy is at present proceeding in one of 
the Sheffield papers respecting the marking of files. A 
serious complaint has been made of late that machine-cut 
files are frequently supplied to customers who believe they 
are receiving hand-cut files. Mr. Stuart Wortley, M.P., 
when he was last before his constituents of the Hallam 
Division of the city—where the file-workers form quite a 
colony—had this question brought before him again and 
again, and in compliance with the promise he made during 
the election, he has brought in a Bill for the prevention of 
fraudulent trading in this respect. He proposes that hence- 
forth, all files shall be marked ‘“ machine-cut” or ‘ hand- 
cut,” asthe case may be. A fierce newspaper correspondence 
has therefore arisen. The Bill is supported and “m4 with 
almost equal pertinacity. It is held, on the one hand, that 
the file trade does not require special ——— and will be 
handicapped in competition with the foreigner; but the 
volume of testimony seems to be with the principle of the mea- 
sure introduced by the Member for Hallam. 








OPERATIONS have been commenced at Chatham in 
connection with the long-talked of naval barracks for the Medway 
Steam Reserve. The idea of converting the convict prison into 
barracks having been found impracticable, accommodation will be 

rovided at another place for some 2000 men. The cost of the 
uildings, which will be carried out by contract, will be about 
£60,000. At present the men are quartered on board old hulks. 
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LITERATURE. 


The Atlantic Ferry, its Ships, Men, and Working. By A. J. 
Maarynis, Member of the Institution of Naval Architects. 
London: Whittaker and Co. 1892. 


Mr. Maarnnis’s handsome volume has had a well-deserved 
success, aS the history up to date of last year of the 
steamers engaged in the passenger traffic across the 
Atlantic, which the author designates humorously the 
“ Atlantic Ferry,” so regular and safe has become the 
journey of late years. We have not yet, however, 
reached the fullest development to which commercial 
enterprise and competition will carry us; and the present 
year of the Chicago Exhibition is likely to witness 
some notable record breaking; of this, no doubt, Mr. 
Maginnis is a close observer, and we shall expect, in 
his next edition, the full account of which he already gives 
us a taste here, as far as information has been vouchsafed. 

The first chapter gives the early history of Atlantic 
steamers; we think that Admiral Preble’s ‘“ History of 
Steam Navigation” might have been laid under contribu- 
tion for details of these interesting times, especially with 
regard to the rival voyages of the Sirius and Great 
Western. The Sirius was a very small vessel—700 tons— 
to undertake so long a journey, but was chartered in 
anticipation of the completion of the British Queen, 
which was not ready till 1839, starting on her first voyage 
from Portsmouth in July. The frontispiece gives a picture 
of the British Queen, and it is there stated that the Pre- 
sident, of the same line, lost in 1841, was identical in 
build. The British Queen is shown with only one funnel, 
but Admiral Preble writes: ‘‘ The President sailed from 
New Yorkin April, 1841. On April 28rd, 1841, in latitude 
41 deg., longitude 70 deg., a Portuguese brig saw a large 
steamship under sail going about 4 knots. No smoke 
issued from the funnels—the President had two—and the 
paddle-wheels were not in motion. The captain of the 
brig saw the steamer the following day, and even 
approached within three or four miles of her, while 
pursuing his homeward route. She did not hail the 
brig, nor did she appear at all in a disabled state. A 

sritish man-of-war and two Portuguese vessels were sent 
in search of the President, but without success.” 

The loss of the President was a severe blow to Atlantic 
steam navigation. Dickens records in his letters his 
uneasy feelings on his first voyage to America in 1842 on 
the Cunard steamer Britannia: “If the chimney were 
blown down the vessel must be on fire from end to end 
in a few minutes;” “the coals burnt cause the vessel to 
roll badly at the end of the voyage.” 

The elevation of the Britannia given by Mr. Maginnis 
shows the coal bunkers in the hold, just over the keel ; 
naval architects had not yet learnt the proper arrange- 
ment of coal, so that the stability of the vessel should 
remain unchanged during the voyage. Dickens deter- 
mined to return in a sailing vessel, as in those days, with 
the prevailing westerly winds, the American clippers 
often beat the steamers from land to land. 

The question of fuel supply was then, as now, the con- 
trolling influence in steam navigation over long voyages ; 
the Sirius could scarcely struggle across, although deeply 
laden with coal at the start, and occasionally proceeding 
under sail alone, when the wind was favourable; and in 
fact, on the return voyage, fuel ran short, and everything 
available had to be burnt to make a port. The Great 
Western from her greater size could make sure of 
crossing under steam with certainty. Whether the 
President was lost because the machinery had broken 
down, or because fuel had run short, we shall never know. 

These were the days of eight to ten-knot speed. Now-a- 
days the speed has risen to an average 20-knot speed at 
sea, to be beaten this year, itis confidently expected, by 
the 21 to 22-knots of the new Cunarders. To secure this 
extra speed an enormous increase in size is required ; the 
necessity for this increase is easily seen from simple cal- 
culations on the laws so clearly laid down by the late Mr. 
Froude. To put these laws into popular language, 1 per 
cent. increase of speed over a given voyage requires 2 
per cent. increase in length, 6 per cent. increase in ton- 
nage and fuel, and 7 per cent. increase in horse-power. 
Because a torpedo boat has been constructed to run 
the measured mile at 25 knots, it is generally supposed 
that a mere increase of size sufficient for seaworthiness 
would produce a vessel which could cross the Atlantic at the 
same speed. So it could, provided we could re-coal every 
twenty-four hours or 600 miles; but it is the necessity of 
carrying the fuel requisite for five days’ steam, or 3000 
miles, which imposes such gigantic dimensions on fast 
Atlantic steamers, insomuch that it will be found that 
no one of our recent fast men-of-war could cross the 
Atlantic at full speed. 

Mr. Maginnis concludes Chapter I. with a meagre 
quotation of Dr. Lardner’s opinions on Atlantic steam 
navigation ; but he would perform a useful service if he 
would thoroughly investigate this historical episode in a 
judicial spirit. The generally received version of the 
story is the garbled one promulgated by the Brunel 
party, at that time engaged in promoting the Great 
Western steamship line between Bristol and New York. 
Lardner was consulted by the Liverpool merchants, as 
the man who had previously worked out the question of 
Steam Communication with India for the Government; 
and he certainly gave sound opinion when he said that 
steam navigation with America for commercial purposes 
would not pay. At the same time, however, his opinion 
was needlessly decisive, as he held a brief for the Galway 
route, for the advocacy of which he, as an Irishman, would 
stick at nothing. Even to this day the call for the mails 
at Queenstown strangles the Liverpool traffic, with the 
consequence that Southampton is found, by independent 
American authority, to be the preferable port. 

_An easy numerical calculation enabled Lardner to con- 
vince the Liverpool merchants. Given a vessel of a certain 
size and speed, so much coal would be required for the 
voyage, leaving the remainder of the capacity available 
for cargo, at that time and for some time after the chief 
commercial consideration, the passenger receipts ranking 








as of secondary importance. Early steamers resembled 
early railway trains in carrying on mixed traffic, goods and 
passengers; we had not yet reached the modern develop- 
ment of the express passenger steamer, where almost the 
whole of the carrying capacity is absorbed by the fuel supply. 
In Lardner’s time, an allowance of 8 lb. of coal per horse- 
power hour was assumed; this seems excessive compared 
with the 1 Ib. or 14 1b. to 21b. per horse-power hour found 
sufficient now-a-days. The improvement has, however, 
not been so tremendous as all that, because Lardner esti- 
mated for nominal horse-power, which was probably less 
than half the indicated horse-power. 

It is curious to read that the Sirius was fitted with the 
Hall—of Dartford—surface condensers; the experiment 
was apparently not found sufficiently encouraging, as 
surface condensers went out till the advent of high pres- 
sures and the compound principle compelled our engineers 
to re-introduce them. 

The history of the change from the paddle to the screw 
is a very interesting episode of Atlantic navigation. The 
China, of 1862, was the pioneer screw vessel; and 
although not intended to compete with the express paddle 
steamers Persia and Scotia, still it was found that, on the 
average, her speed was equal, being better maintained 
throughout the voyage and in rough weather ; the paddle- 
wheel being very susceptible to slight changes of immer- 
sion and to a seaway. 

Mr. Maginnis carries his readers very pleasantly through 
the history of the various steamship lines, beginning with 
the Cunard line, and proceeding in historical order with 
the unfortunate Collins line, the Inman, Anchor, Allan, 
Galway, National, Guion, White Star,- Dominion, 
American, State; Wanen, Wilson, Beaver, Leyland, 
Johnston, London, and continental lines. 

One of these lines, the Inman, must now be known as 
the American International line; and the withdrawal to 
Southampton of their new acquisitions, the City of Paris 
and of New York, has naturally caused great excitement 
in Liverpool. 

Very full accounts with illustrations are given of the 
steamers Teutonic, Majestic, City of Paris, and of New 
York, and the collection of portraits of the men who have 
made and conduct the Atlantic Ferry is very valuable; 
but we think Mr. Maginnis might have spared us the 
purser’s deck and cabin plans, which remind us too 
forcibly of the sole mental pabulum provided in our 
hotels and waiting-rooms, in the shape of Bradshaw and 
the steamship guides. 


Continental Electric Light Central Stations, with Notes on 
the Methods in Actual Practice for Distributing Electricity 
in Towns. By Ki~uincwortH HeEpceEs, M. Inst. C.E. 
London: E. and F. N. Spon. 1892. 

Tuts book is compiled in part from the reports made for 
the Congress of the German municipal authorities on the 
occasion of their visit to the International Exhibition at 
Frankfort in 1891, but it is supplemented by numerous 
notes and descriptions from other sources, and by the 
author. There is no doubt that any such compilation 
honestly done must be of value to those likely to be con- 
cerned in electric lighting and in electric power gene- 
rating stations, and in the distribution of electricity from 
such stations. Mr. Hedges has collected information 
concerning about 160 stations, whereat many and very 
various systems of generation, of distribution, of lighting, 
and of power transmission are in operation and supplied 
with power by water, steam, or gas motors. 

As a book of reference concerning what has been done 
abroad, and almost all by foreign engineers and elec- 
tricians, the book is one which not only must frequently 
be of assistance, but is one which shows how very large 
is the adoption of electric lighting on the Continent, 
how great is the scale on which operations are conducted, 
and how completely continental engineers and electricians 
are in this branch of engineering independent either of 
English assistance or English precedent. We could wish 
that the lithographed plans which the author gives had 
been prepared and printed in a more workmanlike 
manner. The publishers of the book and their printers 
have done their work well, as can be seen by the satis- 
factory way in which they have printed the engravings, 
which previously appeared in THE ENGINEER, and many 
of the engravings of dynamos and connected engines; 
but the lithographs to which we refer, and which have 
been made for the book, are not good. All the same the 
facts, figures, plans, descriptions, and notes here collected 
together make the book one of considerable use for 
reference, as already mentioned. 








THE DocTRINE OF IDLENESS.—The miners may, or may not, 
indulge in the luxury of another prolonged holiday; but it is 
evident that the employers are preparing to meet the emergency 
by laying in supplies against the evil day. Manufacturers in the 
Midland districts are doubling their stocks, and giving for the 
moment a fillip to the pits engaged in the class of coal they con- 
sume. The railways and gas companies are also making adequate 
provision, and the stoppage, if it takes places, will find the great 
carrying and lighting concerns of the country with sufficient stocks 
to serve them over the fortnight’s folly. But what of the disorga- 
nisation of business in all directions? When the miners ceased work 
last time, manufacturers in the large industrial centres co-operated 
with the coalowners in diminishing their demands. Every depart- 
ment which could be dispensed with was closed. Thousands of work- 
people who had nothing to do with the dispute as to miners’ wages 
and work, were obliged to walk thestreets. Mining villages were ruined 
by scores. And what of the miners themselves? ey lost their 
wages to begin with ; then, when work was resumed, trade had 
been so seriously injured, that instead of a ‘‘ boom” for coal, there 
was no adequate work to keep the colliers going forfour days a week. 
‘* Why did the miners vote for it,” people asked, ‘‘ after the bitter 
experience of previous years?” The answer is easy. The miners 
vote by lodges; the lodges are practically ruled by a few men, who 
are the ‘‘pickets” of the Miners’ Executive. The men with wives and 
families, if they were not coerced, would vote, like honest fellows, 
to keep working, for even when they get the strike pay—which 
they did not get last time—it is not sufficient for them; but in 
every mining district there are hundreds of young fellows, some of 
whom live four deep in single apartments. To them, 14s. or lds. a 
week, with nothing to do for it, is not starvation allowance. These 
unmarried miners vote en bloc for the orig If the miners, mar- 
ried and unmarried, were to say to their leaders on this occasion, 
‘We will not cease work unless you give us strike pay,” the proposal 
of a stop holiday, or a stop month, would soon itself be stopped, 








STEAM ENGINE MAKERS’ SOCIETY. 


THE general secretary of the Steam Engine Makers’ Asso- 
ciation, Mr. J. Swift, has this week issued the Society’s sixty- 
eighth annual report, which in addition to the ordinary details 
respecting the operations of the Society, contains as usual, 
in the address with which Mr. Swift introduces the 
report, criticisms on trade and other questions which are 
of more or less general interest. With regard to the Society, 
Mr. Swift states that when they took into account the decline 
in trade, the serious dispute into which they were forced 
during the early part of last year, and the ill effects on the 
health of members at about the same period, owing to the 
influenza epidemic, it must be satisfactory to the members 
to know that they could again record a balance on the right 
side of the ledger, and an augmented membership. The 
Society started the year with a balance of £28,377, and their 
income during the twelve months from all sources had amounted 
to £17,090, making a gross total of £45,467. The expenditure 
for the year had been £15,588, leaving a cash balance 
amounting to £29,879, which was equal to £4 17s. 114d. per 
member. The membership now numbered 6100, which 
was an increase of 135 as compared with 1891, and their 
funds had been increased to the amount of £1502, exclusive 
of arrears still owing. The income of £17,090 had been an 
increase of £1430 over that of the previous year, but this 
had been mainly due to a weekly levy voted on account of 
superannuation fund, and a similar course with respect to 
the claims which had to be met for contingent benefit for the 
time being. The expenditure of £15,588 had, however, been 
£3651 in excess of that of the previous year, the chief item of 
increase being that of donation to unemployed members, the 
amount thus paid having been £5314. This increased expen- 
diture in support of out-of-work members had been largely 
due to the decline in the marine trade, £1708 having been 
expended in seven branches on the North-east Coast, but the 
depression had been perceptible in other shipbuilding centres, 
whilst the decline in trade had also been felt in inland towns, 
as the returns of unemployed members clearly indicated, and 
a table showing the number of unemployed members on the 
books during each month of the year gives evidence of the steady 
but persistent decline of activity. In January the number of 
unemployed on the books did not exceed 113; in March, it 
suddenly increased to 346, owing to the dispute on the North- 
east Coast, and although the settlement of that dispute 
brought back the unemployed to the normal condition, the 
returns for the second half of the year showed a steadily 
increasing number of unemployed members on the books, 
those for December amounting to 296. A further unsatis- 
factory feature is that Mr. Swift is compelled to express his 
regret that at present the prospects of a speedy revival 
in trade are not at all encouraging. Another item of 
expenditure which calls for special comment is that of £692 
for Contingent Benefit, which was the largest sum paid under 
that head since 1877. The cause of this had been the dis- 
pute on the North-east Coast into which their members had 
been unwillingly drawn, and with regard to which their 
opinions had been freely expressed, that if such an expendi- 
ture of force and capital had been spent on a worthy object 
it would have been much more satisfactory to all concerned. 
Payments on account of sickness had amounted to £3511, 
with regard to which it is mentioned that although the 
influenza epidemic in the spring was severe whilst it lasted, 
it had a shorter duration than the year previous; but whilst 
it had an apparent less effect on the numbers actually on the 
sick fund, its after effect was more serious, as was proved by 
the number of deaths which followed, and one noticeable 
feature in the death tables was the lesser ages of death than 
for some time past. The payments for superannuation bene- 
fit had amounted to £2327, and the miscellaneous or working 
expenses to £1923. 

Passing on to matters outside the mere details of the 
Society’s operations, Mr. Swift devotes a considerable portion 
of his address to a criticism of the Government treatment of 
artisan engineers employed on the ships of her Majesty’s 
Navy. The great changes which had been going on during 
the last twenty years in the construction and equipment of 
warships had led to the creation of a new branch in the 
service, under the head of ‘“engine-room artificers,” which, 
put broadly, meant skilled workmen to do the manual work, 
and engineers to be the managers or fcremen. When this 
branch of the service was introduced, the inducements held 
out, on paper, were very attractive; but many who had 
enlisted in anticipation of advancement had been disappointed. 
As a consequence, discontent prevailed, and to such an extent 
that had it been a private firm, instead of a Government with 
a Mutiny Act to support it, extreme measures would have been 
taken by the men themselves. It had been found by those 
who entered the Navy that promotion was rare, the hours 
when repairs had to be done were excessively long, that there 
was no extra pay, and that the provision, both as to berths 
and mess-rooms, was unsatisfactory. Coupled with all this 
was the fact they were classed only as chief petty officers, like 
the sailor or marine, and the Government blankly refused to 
put them up to warrant officer rank, notwithstanding that they 
entered the service with a mechanical and technical education. 
Was it then to be wondered at that dissatisfaction existed, and 
that this, being known, the supply of engine-room artificers 
had not been equal to the demand. A private firm would at 
once have gone into the cause, and remedied the evil by offering 
greater inducements to secure a more extensive and efficient 
staff. Not being a private firm, however, and having an exten- 
sive purse, the opposite course had been taken by the Govern- 
ment, and to discontent was added incompetence by the 
introduction of stokers into the engine-room to try and do 
the work of fitters. To illustrate the effects of this policy, 
Mr. Swift has prepared a table showing the present and past 
staffs of men in seventeen typical ships. From this table 
it would be seen that where there would be 55 engineers or 
assistants in the old arrangement, there would only be 45 
under the new. In engine-room artificers there would only 
be 133, or 46 less skilled men than formerly, but of unskilled 
men, as chief stokers, there would be 85, or an increase of 
57, all of whom would be expected to do skilled workmen’s 
work; and, in a sense, replace that number of artisan 
engineers. As practical men they knew that this could not 
be done. The chief stoker might, Mr. Swift adds, do well 
as a handy labourer, but even with the six months’ training 
it was proposed to give him in the dockyard, he would still 
be incompetent in practical fitness, and certainly without the 
technical knowledge of engines and machinery. Assuming 
that the Admiralty were right, and six months’ training ot 
an unskilled man would fit him to rank as an artisan, why, 
he would ask, did not private shipowners run their vessels 
on similar lines. The Royal Sovereign had cost the country 
over one million of money, and had engines to propel her 
that indicated 13,000-horse power, In addition to these, 
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there were 78 other engines of various sizes on board—electric 
lighting, torpedo gear, hydraulic gear, turrets, and guns, yet 
there were but 19 skilled men on board to work the engines 


and effect repairs. As a typical case, 
the mail steamer Teutonic has no less 
than 19 engineers alone, and 7 assistants 
for auxiliary machines, the entire staff 
for engines and boilers being 180 men, or 
78 more than the war vessel named, 
whilst the mail steamer on arrival in port 
was handed over to the “shore gang ” for 
repairs, but the artificers in the Royal 
Navy had to see to the engines and 
machinery when afloat, and except in 
case of heavy repairs to act the part of a 
“shore gang” as well. ‘ The changes,” 
Mr. Swift proceeds, which brought about 
this condition of things, “‘when made 
called forth loud complaints from public 
men [conversant with engineering, and 
the trade journals as well. Some of 
these took a patriotic view, and pointed 
out that a modern war vessel was a huge 
piece of engineering, and in’ time of war 
would require an immense staff of skilled 
artisans to effect speedy repairs, or a hulk 
on the water would at once become a prize 
to the enemy. We may leave this part 
to be dealt with further by the public, but 
what we ask for is justice and considera- 
tion to the large number of members who 
are now in the service as engine-room 
artificers. These men were drawn into 
the service with specious promises that 
have proved a phantom, and instead of 
a fair day’s labour now find that by 


their diminished staffs their hours are at times exces- 


sive, and martial law compels them 


refusal means insubordination, and punishment equal to 


malefactors. The position as to mess- 
rooms, berths, and rank, or advancement, 
have long been matters of discontent, and, 
being known outside, young artisans have 
shunned the Navy. To make up for this, 
the Admiralty, figuratively speaking, 
have knotted the lash to flog the artificers 
by forcing on them the unskilled men, 
and, however incompetent the latter may 
be, the engine-room artificers will be 
responsible for their work.” They were 
in hopes, however, that the proverbial 
straw would bring about a reform, and 
they were expecting that those who could 
advocate the artificers’ question would do 
so in full earnestness, and with success. 
The reforms that had been asked for in 
the past had been modest, but if the 
service was to be popular the time of 
enlistment must be shortened, the com- 
forts when at sea increased, and the staff 
more extensive than before; while, above 
all, the trade at which a practical appren- 
ticeship had been served must be kept 
as free from encroachment as it was in 
a workshop. Beyond this, they consi- 
dered that the position of assistant engi- 
neer should, by service and ability, bo 
opened to the artificer, whilst his rank 
should at least be that of a warrant 
officer. Mr. Swift contends that there 


is no unreasonableness in asking for such terms as these. Up 
to the present time the societies, whose members were the 
great majority of those already engine-room artificers, had | the coal falls from the wagons into the receiving hopper. In 


been silent, but unless a reform was 
effected in the immediate future it would 
be the bounden duty of their own and 
kindred societies to use their best endeav- 
ours to prevent their young members 
entering into an engagement that would 
not bring them contentment, nor enable 
their Society to interfere to remove their 
discontent or dissatisfaction, such as now 
existed in the engine-rooms of the Royal 
Navy. 








COAL AND COKE CONVEYORS 
FOR RETORT HOUSES AND 
COAL STORES. 


A Goon deal of activity has been directed 
during the last two years to the question 
of automatically charging and discharg- 
ing retorts and the mechanical manipula- 
tion of the coal and coke by means of 
conveyors and elevators. In modern 
retort-houses carbonising from 100 to 
1000 tons of coal daily, the distribution 
of the coal into and the removing of the 
coke from the retorts cannot be economi- 
cally done by manual labour. The great 
majority of gasworks have railway 
sidings, or are located on or near a canal 
or navigable river, and the tendency of 
the times is to take the coal automati- 
cally from the wagons, barges, or steamers 
by means of elevators, and transmit it to 
the stores or retort-house by conveyors. 
This change from doing the work of 
handling the coal and coke almost 
entirely by manual labour to the 
methods of doing the work wholly by 
mechanical means has been a very 
gradual one in gasworks, but the rate of 
progress in the adoption of coal and coke 
transmitting machinery has been greatly 
accelerated within the last two years 
owing to automatic conveyors and eleva- 
tors having been designed and made in 
styles which render them the most useful 
of labour-saving inventions. It is now 
generally recognised by gas engineers 
that a retort-house should have automa- 
tic coal and coke-handling plant to dis- 
pense with more than three-fourths of 
the manual help necessary under the 


engineers of the Co 








informed, working to the entire satisfaction of the users. Our 
illustrations show the automatic retort-house and coal store, 
fitted throughout with self-feeding elevators and conveyors at 














rations of Burnley, Leigh, and Bedford | which in turn feed the coal to four storage tanks. The coal 
and Gateshead decided to equip their retort-houses through- | is passed through the six doors, as shown, in the bottom of 
out. All the installations have been completed, and are, we are | the coal tanks, into a portable tank, which runs on rails over 
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Fig. 1-COVENTRY GAS WORKS.—TRANSVERSE SECTION OF NEW RETORT HOUSE 


the mouthpieces of the retorts. The portable tank holds 
six charges of 74 cwt. each, and under the outlet doors of each 
division of the portable tank the steel shoots are arranged to 
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Fig. 2—COVENTRY GAS WORKS.—ELEVATION SHOWING CONVEYING MACHINERY 


the Corporation Gasworks, Coventry, by the New Conveyor 
As will be seen from our illustrations 





SSS = ESSE 


















































conduct the charge into the retort. The retorts are set on 
the inclined principle, the angle being about 31 deg., and as 
the coal falls down the retort by its own gravity it is trimmed 


Fig. 3—COVENTRY GAS WORKS.—PLAN OF NEW RETORT HOUSE 


old conditions. Experiments which have been carried out on an | the hopper a coal breaker is fixed which reduces the coal to , in an even layer the entire length of the retort. The charging 


extensive scale with both singleand double rope conveyors about | the desired size, and feeds it into the elevator boot. 


of the inclined retorts can be done by means of the conveyors 


a year and a-half ago gave such satisfactory results that the gas / e'evators lift the coal to the conveyors, fixed under the roof, | and elevators by an ordinary unskilled labourer, and the 
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operation does not occupy more than six seconds per retort. 
When the coal is carbonised, which is done in about six 
hours, the lower mouthpiece is opened, and the coke slides 
out. At present the coke falls on to the floor, but Mr. 
Gilbert Little, the managing director of the New Conveyor 


elevators to do the work hitherto done by hand labour. In | the steel ropes, and moved along over a fixed trough filled 
corn, and grain, and oil mills, a steel spiral conveyor with an | with water to prevent the heat from buckling the moving 
adjustable collar and paddle propeller, at intervals of 15in. to | tray on which the hot coke is carried. 

80in., according to the size of the spiral, and as shown at| Figs. 13 and 14 show an application of the steel rope 





Fig. 5, has been found to answer the requirements, but for | conveyors and elevators from a coal barge to a coal store. 
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DOUBLE PUSH PLATE CONVEYOR—DETAILS 
Company, has prepared an arrangement of steel rope ; heavy work, such as conveying minerals, and for long dis- | 
conveyors to carry hot coke—Fig. 4—with an inner | ances, something stronger has been required. Memarees | 
trough travelling in a fixed water trough. The hot | installations of push-plate and tray conveyors have been | 
coke falls direct from the retort on to the moving trough, | erected within the last four years, the push-plates or trays | 
and is conveyed thereon to the coke yard. | being moved along by chains passing over sprocket wheels. | 
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LITTLE’S SINGLE-ROPE PUSH PLATE CONVEYOR 


The cost per ton carbonising under the old system, that is, To obtain a noiseless working conveyor, light running, 
the entire cost of manipulating the coal in these Coventry | capable of carrying coal, coke, and materials generally at 
works from the time it was tipped from the wagon until| the necessary speed, Mr. Gilbert Little has designed 
delivered as coke in the yard, was 2s. 8d. per ton ; in the new | the steel rope conveyors which we illustrate by Figs. 4, 6, 7, 
retort-house with automatic conveying machinery, the cost . 
is, we are informed, 1s. 3d. per ton. Asan average size gas 
works uses from 30,000 to 50,000 tons of coal per annum, and 
several of the largest works about 1,000,000 tons, the saving 
by the mechanical stoking system is very great. In about half 
a dozen retort-houses erected on the ‘slopper”’’ system last 
year, the tar lodged in the lower mouthpieces, and it was a 
debated point whether the ascension pipes should be placed 
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Fig. 16-METAL-LINED GROOVED PULLEY 


8, 9, 10, and 11. Fig. 6 is a side elevation showing the 
grooved pulley, steel ropes, trough, push-plates, and inter- 
mediate standards with guide pulleys of an 18in. wide con- 
veyor. Fig. 7 is an end elevation; Figs. 8 and 9 show the 


at the lower or upper end of the retort, but the matter has 
been settled at Coventry, not by any departure in the mode 
of arranging the ascension pipes, but through the application of 
& regenerative furnace designed by the manager, Mr. Winstan- 
ley. During the last four years a beneficial activity has 
obtained among manufacturers to adopt conveyors and | 









The coal is lifted by an adjustable jib elevator. A conveyor 
is fixed between the adjustable jibs to carry the coal over the 
towing path to the stationary elevator fixed inside the 
coal store. The coal is shot by the stationary elevator into 
the endless steel rope conveyor carried on the tie-rods of the 
roof, to trim the coal at any desired height all along the 
coal store floor. A similar arrangement of conveyors can 
be carried on a frame to trim coal all over an extensive 

















Fig. 4-COKE CONVEYOR 


coal yard. The steel ropes are noiseless in operation; the 
conveyors can be made in lengths, it is said, from 30ft. to 
1500ft., and we are informed that the capacity of an 18in. 
wide push-plate is as much as 40 tons of coal per hour, and 
an 18in. wide tray 40 tons of coke. The North-Eastern 
Railway Company has given instructions for the erection 
of coal and coke conveyors for the Gateshead works. 





Fig. 5-SPIRAL CONVEYOR 


The plant at Coventry is duplicated, the motive power being 
obtained from two 8-horse power vertical engines and boilers, 
made by Barry, Henry and Company. 

Fig. 15 shows a pulley with the groove lined with white 
metal, and it shows the jaw, or vice, gripper for securing the 
push-plate to the rope. The white metal packing, it is found, 
answers better than hard wood, or leather packing, when the 




















Fig. N—LITTLE’S SINGLE-ROPE PUSH PLATE CONVEYOR 


conveyors are working in a hot place like a retort-house, and 
the jaw form of clip entirely obviates kinking of the rcpe in 

assing round the pulley. The rope used is only jin. 
Eoaien, and Lang’s patent rope of 6 and 1 with metal 


method of fixing the push-plates to steel ropes; Fig. 4 isa | core answers splendidly for the slow speed. The rope con- 
section of a coke conveyor, with an inner trough carried on | veyor is run at 40ft. to 45ft. per minute, aud with the push- 
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plates 2ft. pitch and the trough 15in. wide, the capacity is 
about 20 tons per hour. With the trough 2ft. wide, the 
capacity is 40 tons per hour at a speed of 45, and 70 tons per 
hour, at a speed of S0ft. per minute. 








Fig. 12—TILTING BUCKET CONVEYOR 


Fig. 12 shows a tilting bucket conveyor to trim the coke 
over the yard. Experience has demonstrated that the wear | Conveyor Company’s works. 
with coke on a push-plate conveyor is very great, while with | length arranged at an angle of 45 deg. takes, we are informed, 





Fig.’ 16—SINGLE 





SINGLE CHAIN PUSHER CONVEYOR 


the ordinary tray conveyor the coke can only be delivered 
over the end. To admit of the coke being tipped at any 
point across the yard, the tilting bucket conveyor was 


wheels of the ordinary railway pattern. The speed is about 
30ft. per minute, and the buckets 16in. by 16in. by 10in. 
possess a capacity of about fifty tons per hour. 
are stamped, one-eighth of an inch in thickness, and are made 









by a powerful hydraulic press with suitable dies, at the New 





Atconveyor over 300ft. in 


of erecting at the mill or factory, and adds somewhat to the 
strength. 

Fig. 12 shows the form of tray conveyor used to carry 
‘“‘slaked”’ coke along the front of the retorts out to the 
“tilting bucket” conveyor, which trims over the yard. In 
this connection it may be mentioned that experience shows 


| that the information given in some American journals about 


hemp or twine packing being best for wire rope pulleys is in 


| many cases not to be relied upon. Ina damp place Mr. Little 


finds wood packing best, in ordinary conditions leather 
packing answers well, but in hot places white-metal is the 
most satisfactory. Hemp and twine packing is the least 
satisfactory under any conditions of temperature, or with any 


| size of pulleys. 


In the preceding remarks and in the drawings steel ropes 


| only are referred to, but we are informed that the New 
| Conveyor Company has demonstrated by tests that cotton 
| ropes give highly-satisfactory results; indeed, the adoption of 
| cotton rope renders it now possible to make conveyors to 
| transmit materials which could not possibly be carried by 


any form of conveyor hitherto manufactured. For example, 
there are numerous chemical substances which in the process 
of manufacture must not touch iron, steel, or other metal, 
and the products have to be carried by men from one 
machine to the other in the course of treatment. A perfectly 
non-metallic transmitter can be made by means of the 
rope conveyor, as the rope may be cotton or hemp; the 
grippers or clips, which secure the push-plates to the rope, of 
lignum-vite ; and the push-plates and trough of any suitable 
wood. A conveyor constructed in this 
way can be made at small cost for either 
large or small capacities. 


PRIVATE BILLS IN PARLIA- 
MENT. 


Ir is not every town—such as Dover, for 
example—which enjoys the exceedingly 
good fortune of being connected with 
the metropolis by two separate and 
independent main lines of railway com- 
munication. There is certainly one Bill 
before Parliament, suspended from last 
Session, which there is no doubt wil! 





become an Act, which will place other 
towns with respect to London in a some- 
what similar favourable position as Dover, 
but such instances are rare. Duplicate 








lines between the same termini are ex- 
ceptions, and the same statement hold 
good with regard to duplicate under- 
takings of a different character than that 
of steam locomotion. It is perhaps 
due to the recognition of the correctness 
of this principle that there occurs suc} 
a manifest falling off this year in not 
only the number of private Bills relating 
to railways, canals, tramways, water, and 
gas, but also in the amount of capital 
to be expended in the prosecution of such 
works. There were twenty-nine more 
Bills of the description referred to in th« 
Session of 1892 than were deposited fo1 
1893, while the capital proposed to be 








CHAIN TRAY CONVEYOR 


raised shows a decrease of over 2¢} 
million of pounds, or nearly one-half of 
the total sum applied for last year. 
Classing together Railways and Canals, 
the joint number of Bills amount to 
eighty, of which fifty-one propose to 
authorise the construction of new lines 
or additional railway works. As might 
be expected, England has not only a 
larger number of Bills in, but also a 
greater total mileage than either Scot- 
land or Ireland. Indeed, the contribu- 
tions of the last-named country may be 
neglected, as the Bills are four in number, 
the total number of miles six, and the 
capital asked for only £46,000. There 





are a few peculiarities about the respec- 
tive figures for England and Scotland, 
which are a little curious, and worth 
briefly adverting to. Existing com- 
panies in the former country promote 
fifty-six Bills representing ninety-five 
miles, whereas the seven similar Bills in 
Scotland are good for forty-three miles. 
Thus, while one Bill in England, pro- 
moted by an existing company is equiva- 
lent to 1°7 miles, in the case of the north- 

















only 4-horse power to drive. This coal and coke ele- 
vator is made with a long link steel chain. All the links in 


the chain are of ordinary and the same pattern, but on the 
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ern country it is equal to six miles. The 
discrepancy between the relative figures 
is still more pronounced in the Bills put 
forward by new companies, the respec- 
tive items being for England 1 to 4:3, 
and for Scotland 1 to 24. Taking the 
two descriptions of Bills with their mile- 
age together, the numbers stand as 1 to 
2and1to11-4. So far as the proportion 
of capital to be raised in the two coun- 
tries is concerned, there is no comparison 
between the amounts and the mileage. 
England, with a total of 138 miles, 
requires 214 millions, while Scotland, with her 114 


miles, asks for only a bare 34 millions. In the matter 


of tramways, the three sisters are more on a par with 








Figs. 13, 14—SIDE AND END ELEVATION OF COAL STORE WITH CONVEYOR AND ELEVATOR 


their proposed expenditure ; Scotland leading with £260,000 
out of a somewhat insignificant total of £642,400, England 
coming next with £212,400, and Ireland bringing up the 


designed. The buckets hang vertically in all positions, being 
swung between two steel chains which run over sprocket 
wheels. The chains are of broad link design, and the side 


usual bar to slide on the guide-paths of the casing are cast 
two forks, in which the links of the chain are secured. This 
simple design lessens the cost of manufacture and the labour 
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rear with £180,000, The Bills relating to Gas and Electric 
Lighting, with the exception of one, which will illuminate 
the Land of Cakes at a cost of £90,000, fall to the share of John 
Bull with a capital of a trifle over 14 millions. Of the twenty- 
one Bills deposited for the Supply of Water, both Scotland and 
Ireland take each a couple, with the difference that the pro- 
visions of the former do not ask for any money. The latter 
country seeks to raise £995,000, and England claims the other 
seventeen documents, with an expenditure of the balance of 
£2,839,066. 

If we analyse a little further the Railway and Canal 
Bills, we find that those promoted by existing companies 
are sixty-seven, with a length of 144 miles, or 160 miles 
less than the mileage of last session, and with a diminished 
capital of nearly seven and a-half millions. At the same 
time it will be there observed that more capital is to be 
raised this year in proportion to the lengths of the re- 
spective mileages in the two sessions. There are thirteen 
Bilis introduced by new railway companies, in comparison 
with twenty in 1892, and the amount of capital asked for is 
£5,852,566, or thirteen and three-quarter millions below the 
estimate of last year. The length of the new lines proposed 
is 114 miles, as against a previous 146 miles. Summing up 
the several items of the existing and new railway companies’ 
Bills, they together amount to eighty, or twenty-six less 
than during the last Parliament. The mileage tots up to 
258 miles, which is a decrease of 192 miles, and the amount 
of capital is £24,929,464, or £21,201,947 short of that 
petitioned for on the last occasion. If we compare the 
mileage with the capital of both sessions, the cost per mile 
is less this year in the proportion of £96,625 to £102,514. 
A better and fairer result will be obtained by subtracting 
from the new,capital to be raised, the sum of £5,000,000 
proposed to be raised by loan for the completion of the 
Manchester Ship Canal, under the Bills promoted by the 
Company and the Manchester, Oldham, and Salford Corpora- 
tions, which have been brought under the notice of our 
readers in our previous articles. The proportion would then 
be as £77,242 to £102,514. 

Ten of the thirty-six gas and water Bills relate to the 
supply of gas, five to the supply of gas and water, and the 
remaining twenty-one to water only, the whole demanding 
nearly five millions, or nearly one less than in 1892. Tram- 
way Bills appear to be a solitary exception to the reduced 
scale which distinguishes other private Bills, so far at least as 
the number is concerned, as there are four more this Session; 
but notwithstanding this increase, there is a diminution in 
capital of £131,350. 

Under the forty applications made to the Board of Trade 
for Provisional Orders in respect of tramways, water and gas 
supply, and electric lighting, it is proposed to expend in the 
three kingdoms in connection with the last-named enterprise 
asum of £756,350, and £623,142 in carrying out the other 
undertakings. It may be remarked that the Board of Trade 
in its report upon Private Bills, suggests for consideration the 
desirability of amending the Standing Orders, so as to 
require the insertion in Bills incorporating new railway com- 
panies, and Bills promoted by companies whose maximum 
powers have not yet been revised under Section 24 of the 
Railway and Canal Traffic Act, 1888, of a clause applying to 
the company the provisions of such one of the Railway Rates 
and Charges Order Confirmation Acts as the Committee on 
the Bill, having regard to the locality and connections of the 
railway, may consider most suitable. 

During last week three Bills were withdrawn. One was 
the London Owners’ Improvement Rate or Charge Bill, 
which will probably be re-introduced under a modified 
recasting. The other two were the Pontypridd, Caerphilly, 
and Newport Railway, and the York Corporation Bills. Fri- 
day, the 24th inst., has been named as the day on which the 
second reading of the London County Council (General 
Powers) Bill, is deferred tp. Eighteen petitions have been 
deposited against this Bill, and other petitions also, 
which have been lodged by different parties against 
nearly one-half of the number of Bills in Parlia- 
ment. The Clapham Junction and Paddington Railway 
is beset by some twenty-three opponents, but the Edgware- 
road and Victoria Railway can boast of twenty-five, 
and it is quite possible that in both instances the number 
may be ilaeced. Twenty-two parties pray to be heard at 
the suit of the Greenock Corporation, and we observe that 
there is an influential and numerous opposition against the 
London Streets (Removal of Gates) Bill. It is not surprising 
that the South-Eastern Railway and the Channel Tunnel 
Companies should lodge a petition against the Channel 
Bridge and Railway. All the three Edinburgh Bills relating 
to tramways and the improvement of the city are menaced 
with trouble in their progress, and the Brighton Bills for gas, 
electric lighting, and one for an electric railway are in the 
same category, although to a smaller extent. 

Of the ninety-three Bills originating in the House of Lords, 
the Examiners of Petitions for private Bills have reported 
that eighty-nine have complied with the Standing Orders. 
Ten Bills were read in the Commons a second time and com- 
mitted on Monday. Those in any way important, so far as 
the expenditure of money is concerned, are the Barry Railway, 
with a proposed capital of £640,000: the Great North of 
Scotland, which raises, partly by shares and partly by loan, 
£400,000; and the Brighton and Hove Gas, which applies for 
£375,000. The Aberlady, Gullane, and North Berwick Rail- 
way, and the Greenock Corporation Bills are ordered for 
second reading on Monday and Tuesday next respectively. 
Notice has been given that it will be moved that 
on the second reading of the East London Water 
Bill, it be read that day six months. The Govan 
Burgh (Tramways), with a capital of £60,000, being 
an unopposed Bill, having originated in the Commons, 
has been referred, in accordance with Standing Order 137, to 
the Chairman of Committee of Ways and Means. A report 
has also been presented from one of the examiners 
that in the case of the Lincoln’s Inn Fields Transfer 
Bill, the Standing Orders which are applicable thereto 
have not been complied with, and the Bill has conse- 
quently been referred to the Select Committee on Standing 
Orders. The Bexley Heath Railway Bill, which is opposed 
by the Kent Waterworks Company, was on Tuesday last read 
a second time and committeed, and so was the Guiseley, 
Yeadon, and Headingley Railway — Abandonment — Bill. 
Leave was given by the House to withdraw the two motions 
with reference to the Liverpool Corporation Bill. 

In our impression of the 10th inst. we mentioned that the 
West Metropolitan Tramways and the South-Eastern Railway 
Bills, not having complied with Standing Orders, were 
referred to the Select Committee, which has recently reported 
that in both instances the Standing Orders ought to be dis- 
ge with, and the parties permitted to proceed with their 

ills, provided that in the former so much of the Bill as 








relates to new tramways and all power to raise additional 
capital be struck out of the Bill. As regards the South- 
Eastern Railway, the dispensation is dependent upon the con- 
dition that all provisions in reference to the construction of 
the tramway specified in Clause 16 be omitted from the Bill. 
It will be the duty of the Committee on the Bill to report 
how far such order has been complied with. In the case of 
the Leeds Corporation (Consolidation and Improvement) Bill, 
the Standing Orders were, with the exception of one clause, 
dispensed with, and the parties permitted to introduce their 
additional provisions, if the Committee on the Bill think fit. 
The Standing Orders were also dispensed with regarding the 
Oldham Corporation (Manchester Ship Canal) Lords Bill, and 
the promoters permitted to proceed with it. Three groups of 
Private Bills have been formed by the Committee of Selection, 
lettered A, B, and C, and including altogether some twenty- 
four Bills, which we have not space at present to enumerate. 
It may be mentioned that in the first group will be found the 
six London Bills relating to General Powers, Open Spaces, 
Improvements, Removal of Gates, Alexandra Palace and 
grounds, and Paddington Recreation Ground. In group B 
are the two Brighton Bills, one for gas and one for electric 
lighting, and the Kensington and Knightsbridge Electric 
Lighting Company’s Bill. There are five Water Bills in C, 
all of them relating to the provinces. 

The City and South London Electric Railway Company, 
which asks for an extension of time, has nineteen petitions 
to encounter; the Hampstead, St. Pancras, and Charing 
Cross Railway seventeen, and the Waterloo and City Line 
sixteen. All these three are Bills suspended from last 
Session. It may be mentioned that all the Bills promoted 
for the raising of money for the completion of the Manchester 
Canal are opposed in the Lords. The Railway and Canal 
Bills have been formed into six groups by the General Com- 
mittee of the House of Commons, and the sittings of the 
Committees will commence on the 9th proximo. 








MAGINNIS’S INK AND COLOUR SAUCER AND 
STAND. 

THE engravings below illustrate Maginnis’s adjustable 
saucer-stand for Indian ink, lithographic ink, and colour. The 
engravings show the saucer stand in two positions, with the 
upper part inclined and horizontal. The meeting faces of 
the two parts are inclined circular planes, made of hard 
wood, ebonised, the upper part being made to revolve upon 





its centre. It thus holds the saucer either level or at any 
convenient angle. Indian ink is more evenly mixed if the 
saucer be slightly tilted, as the stick of ink passes through the 
liquid at every revolution without having to be brought across 
the centre of the saucer. It is more convenient to fill a pen 
from a tilted saucer, especially if it contains a liquid only. 





The Maginnis saucer stand may be used on a sloping desk or 
board where the tilt of the board would be too great for a 
saucer to stand without it. The stand is inexpensive and 
will hold any ordinary saucer or nest of saucers. Messrs. 
Reeves and Sons, the manufacturers, are at present only 
making the stand in one size, namely, to hold a 34in. saucer, 
but any other size can be made, and hereafter the base will 
be made in porcelain as part of a nest of saucers. 








A CENTURY’S PROGRESS IN 
SHIPBUILDING. 

UNDER the auspices of the Institute of Marine Engineers, and 
closing the literary and educational courses of its present session, 
Mr. John Adamson, jun., a member of the well-known Rothesay 
tirm of marine photographers, delivered a lecture at the Stratford 
Town Hall on a recent evening on “‘A Century’s Progress in 
Shipping and Shipbuilding.” Ths lecture was illustrated by some 
250 limelight views, and formed a complete history of the growth 
of the different branches of shipping and shipbuilding, especially 
on the Clyde, including river steamers, deep-sea steamers, sailing 
ships and yachts. 

Mr. Adamson, after observing that the object of his lecture 
was to illuscrate the great change and wonderful improvement 
that had taken place in shipbuilding during the past century, 
briefly reviewed the early history of steam navigation. 

After this short introduction Mr. Adamson proceeded to 
describe the numerous views as they were thrown upon the screen. 
The first section dealt with was river steamers, arranged chrono- 
logically, beginning with the Edinburgh in 1786, and gradually 
coming up to the crack steamers.of the present day. In showing 
the picture of the first steamer, the lecturer said it was a very 
common belief that the Comet was the first steam vessel. It might 
have been as far as passengers were concerned, but twenty-six 
years before, this vessel, the Edinburgh, was put on the stocks on 
January 17th, 1786, and launched on October 14th. After showing 
a double-hulled boat built in 1787 and Miller’s boat under steam on 
Dalswinton Loch in 1788, the Charlotte Dundas, which ran on the 
Forth and Clyde Canal in 1803, was shown, She was engined by 
a . and had only one paddle-wheel, placed near the stern. 
Next was shown the celebrated Comet, which was built in 1811 by 
John Word, for Henry Bell, and engined by John Robertson, of 
Glasgow. She was launched in 1812 with steam up, and went her 
first trial trip to Helensburgh. It was recorded that a traveller in 
1815 sailed in the Comet from Glasgow for Greenock, leaving in 
the morning and arriving after a seven hours’ passage, three of 
which, however, he had spent lying on a sandbank at Erskine. At 
Greenock he went on board the Rothesay packet, and landed in 
Rothesay the same day, much to the surprise of the residenters 
there. The Comet was 42ft. long, 11ft. broad, and 5ft. 6in. deep. 
Mr. Adamson next showed the Industry, which was built by 
William Fyfe, at Fairlie, in 1814, seventh steamer on the Clyde. 
She was presented by her late owners, Steel and M‘Caskel, to the 
Glasgow Chambers of Commerce in 1873, and left in Bowling to 
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| decay, having plied on the Clyde for fifty-eight years. In these 
old steamers the funnel served the double purpose of a mast and 
also a funnel, with rigging attached, giving them a very comical 
appearance. The next picture shown was the Thames, the first 
steamer to make a voyage of any extent from the Clyde. She steamed 
to London vid Dublin, Plymouth, and Portsmouth, leaving Glasgowin 
May, 1815, and making the passageinan actual a of 1214 
hours, which was considered a great feat. After the Helensburgh 
the first Sultan and the Loch Goil, the old Inverary Castle was 
shown, built in 1839 by Tod and M’Gregor. Next came a picture 
of some historical interest, showing the Isle of Bute (1840) ap- 
coaching Kirn Pier, this being the first steamer that went to Kirn 
Pier after it was built. Other steamers shown were the Toward 
Castle (1840), Superb (1842), Lady Brisbane (1842), afterwards 
known as the Balmoral ; the Lady Kelburne (1843), Engineer (1843), 
Petrel (1844), Vale of Leven (1844), Chancellor (1848), Dunoon and 
Craignish Castle (1848), the first Eagle (1852), the first Rothesay 
Castle (1854), Alma (1854), Vulcan (1855), Lorne (1860), second 
Rothesay Castle (1861), second Ruby (1861), the famous 
Neptune (1861), which in her day was the fastest on the 
Clyde; Undine (1862), Viceroy (1863), Iona (1864), the present 
vessel, which is the third of the name; the second Eagle, 
as she was at first and as now altered ; the Marquess of Bute and 
the Sultana (1868), both of which disputed the title of the fastest 
on the river ; the Dunoon Castle (1869), built for the Rothesay and 
Dunoon carriers, and afterwards the ‘‘Sunday Boat ;’ Guinevere 
(1869), lost last year on her way to Constantinople ; Viceroy, asshe 
was at first and as she is now; the first Lord of the Isles (1877), 
and the present one ; the Columba (1878), probably the best-known 
river steamer in the world; the Scotia (1880), Ivanhoe (1880), 
Victoria (1886), Galatea (1889), Duchess of Hamilton (1890), Isle of 
Arran (1892), and the new South-Western “flyers” Mercury, 
Neptune, and Glen Sannox. A capital illustration was also given 
of the Koh-i-Noor, built last year for the Victoria Steam- 
boat Association. The next series of views consisted of sail- 
ing vessels, beginning with the Guiana, 313 tons, built by John 
Wood, Port Glasgow, in 1819, and showing various types of the old 
wooden ships, with specimens of the first iron ships. A number 
of the old clippers built for the great China tea race were 
shown, with particulars of the times of running, &. The 
Ben-y-Gloe, built by Russell in 1888, was shown as she lay 
in Greenock Dock, before leaving on her maiden voyage; 
the next view showed her wrecked and broken in two on a sand- 
bank near Cardiff. The France, built by Henderson in 1890, the 
largest sailing ship in the world—3750 tons—was followed by some 
of the latest sailers, including Invertrossachs, Maria Rickmers, 
Severn, Howard D. Troop, Olive Bank, and Largiemore. Mr. 
Adamson next exhibited a number of illustrations of Gocpease 
steamers, beginning with the Britannia, the first steamer built for 
the Cunard Company, 1839, which did the passage in fourteen 
days eight hours, which was then considered a remarkably quick 
e. The Scotia, the last paddle-steamer built for the 
Sonam Company, followed, and a number of well-known ocean 
steamers came next, including the Germanic (1874), Austral (1881), 
City of Rome (1881), City of Paris, Teutonic, Normannia, 
Ophir, Empress of Japan, and Australia. This section also 
included two splendid views of the launch of the Campania, 
the latest addition to the Cunard fleet, a ship of 12,500 tons. 
The first showed the huge vessel gliding from the ways into the 
water, while the other was a complete view of the ship taken 
from an oil painting done from the model. Illustrations were 
likewise given of the whaleback type of steamer, and an excellent 
idea was furnished of the method by which these vessels were 
built. It is stated that a whaleback steamer is at present being 
built in America to carry passengers to and from the Chicago 
Exhibition, with accommodation for no less than 1500 people. A 
large number of Channel steamers were also shown, as well as a 
view of the shipbuilding yard of Messrs. Mackie and Thomson, 
Govan, with fourteen vessels in various stages of construction, the 
next view showing some of the vessels after they are launched. 
A number of views showing the splendid drawing-rooms, dining- 
rooms, dining saloons, and state rooms of the latest ocean 
steamers also proved 2 most interesting feature. The series 
concluded with a view showing the new Cunarder with some of 
the oldest vessels side by side, forming a splendid contrast 
between past and ape e last view gave a comparative scale, 
compiled by Mr. W. J. Millar, secretary of the Institution of 
Engineers and Shipbuilders, Glasgow, showing at a glance the 
wonderful progress made in shipbuilding during the last eighty 
years. Steam and sailing yachts formed the next series, showing 
the Valetta, belonging to the late Lord Glasgow, the Royal yacht 
Victoria and Albert in Rothesay Bay, the Czar’s yacht Livadia, 
with the turtle-backed bottom ; Sir William Collins’ Aster, Mr. 
Clark’s Katoomba, Mr. John Clark’s Mohican, Mr. Hutcheson’s 
Ormea, and his present Yoronha, Mr. Allan’s Hermione, the late 
Mr. John Anderson’s Lady Ina, Mr. N. B. Stewart's May, the 
King of Siam’s yacht, &c. &. The racing yachts that followed 
were of every size and type, down to the latest products of the 
designers’ brain, and included all the ‘‘cracks.” The lecture con- 
cluded with a set of lifeboat scenes, showing shipwrecks, rescues 
by lifeboats, the rocket apparatus at work, &c. 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made by the Admiralty :—Inspector of Machinery: 
James Melrose, to the Terror, additional, as superintending engi- 
neer at Bermuda Yard, to date February 17th. Staff Engineers: 
Edward Jackson, to the Tourmaline, undated ; Richard J. Trench, 
to the Hibernia, additional, as chief engineer at Malta Yard; 
William L. Wishart, to the Vivid, additional, as first assistant at 
Devonport Yard; Josiah P. Thomas, to the Vivid, additional, as 
acting first assistant at Devonport Yard ; and William Rabbidge, to 
the Victory, additional, as first assistant at Portsmouth Yard, to 
date February 17th. Engineers: Alfred R. Pattison, to the Wild- 
fire, additional, to date February 17th; David Peacock, to the 
Hawke ; Thomas H. Pound, to the Arethusa; Edward Swinney, to 
the Hood ; Warwick Monkhouse, to the Bellisle, to date February 
18th ; Marlin Stuart, to the Edgar, to date February 2nd; and 
Henry W. Metcalf, to Jamaica Yard, to date February 20th. 
Assistant Engineers: Frederick W. Marshall, and Roger Baron, to 
the Edgar, to date March 2nd; Edward J. Weeks, to the Hawke, to 
- > aioe 18th ; and Richard H. Pearce, to the Tourmaline, 
undated. 


THE METAL TRADES’ BENEVOLENT InstiITUTION.—Mr. Howard J. 
Kennard has received the following letter from Sir Francis Knollys: 
‘‘Dear Mr. Kennard,—I have laid your communication before the 
Prince of Wales, and I am desired by his Royal Highness to 
inform you in reply that it affords him much satisfaction to comply 
with the application which has been made to him, through you, 
that he would consent to preside at the jubilee festival which it is 

roposed to hold during the ensuing summer in aid of funds of the 
ron, Hardware, and Metal Trades’ Pension Society. In convey- 
ing this intimation to you, I am directed to state that the Prince 
accepts the chairmanship of this dinner at the special request of 
the principal members of the iron, hardware, and metal trades, 
and on the assurance of the stewards, numbering upwards of 450 
of the most influential men connected with these industries, that 
they would use their utmost endeavours to induce all those who 
are interested, either directly or indirectly in the trade, to become 
subscribers to this, their only benevolent institution. Believe me, 
yours very truly, Francis KNottys.” This rae society was 
founded principally by Mr. R. W. Kennard, M.P., who took the 
chair at the first annual festival in 1843. It is designed to give 
pensions to necessitous members of the metal trades. The institu- 
tion has distributed £100,000 in the last fifty years; it has accumu- 
lated a reserve of £26,000, and it is giving away £3000 a year. It 
is confidently hoped that the present movement will make this 
well-established institution better known to the generation which 
has grown up almost in ignorance of it, and will thereby double the 
usefulness of the society. 
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HAYES’ FIREPROOF: CONSTRUCTION AND 
BOILER LAGGING. 


Reyt—or split—and sawn ceiling laths add fuel to the | 


flames of a conflagration, and woven wire or wire 


netting does not afford a sufficient hold for the mortar or | 
plaster; corrugated sheet iron does not afford any under- 


cutting for the necessary key; and in perforated sheets the 


sharp edges are liable to cut away and destroy the plaster, | 


while its smooth face is not favourable for adhesion. 
The accompanying illustrations show the ultimate outcome 











SECTION CD 


of Mr. George Hayes’ endeavours to arrive at the best form 
of metallic lathing, as regards strength, lightness, hold for plas- 
ter, resistance to the action of fire, and unliability to collapse 
or disruption under the combined action of fire and water. 
The lathing is composed of iron or other metal sheets, over 
the surface of which are formed, at near intervals, rectangular 
openings, fin. by ,';in., produced by a process of puncturing ; 
the flanges round the openings are pressed forwards and 
curled outwards, forming lips and hooks, which hold the 
mortar or plaster to the surface of the sheets, while at the 


i 


FRONT VIEW D 


base of each opening a recess is formed into which? the 
plastic material is pressed, thus affording a perfectly dove- 
tailed bond. The undulated surface imparted to the sheets 
increases their strength, which, combined with the mortar 
or plaster embedding the lips and hooks, and filling the 
recess, affords a degree of strength that prevents any 
sagging or deflection. 





BACK VIEW 


While a plain plate of iron becomes distorted when sub- 
jected to intense heat, a perforated or punctured plate cannot, 
it is said, be affected by fire or water; and when the plate is 
provided with the projections which characterise this lathing, 
such being imbedded in the plaster coating, the fiercest 
attacks are, we are told, effectually resisted. The surface of 
wall or ceiling cannot crack or fall away, nor can it, indeed, 
be removed in any other manner than by picking it off piece 
by piece. 

This lathing is not only suitable for flat surfaces, but can 
also be readily made to follow the contour of any architec- 
tural embellishments, such as cornices; and it is only when 
these are very elaborate, or made to serve as an off-take for 
vitiated air, that any additional suprort is required, and even 
then a few wrought iron ties suffice. Wood floors, laid on 
beams or joists, are made fireproof by nailing the metal sheets 





over the boarded surface, and covering them with a mixture 
of gravel, sand, and cement; and if the lathing sheets be 
turned upwards for a few inches inside the walls, and then 
covered with cement, a waterproof floor is formed for bath- 
rooms, wash-houses, &c. 

Besides its primary use as a lathing to serve as a base for 
an inside coat of plaster, or an outside coat for protecting 
wooden buildings from fire, as well as for lagging steam-pipes 
and boilers, the metal sheeting, very strong in itself for a 
| given weight, may be still further strengthened by being bent 
_ so as to form vertical ribs ; and, when two sheets are juxta- 
posed with the ribs inside, they 
form the framework for a light 
and strong partition, a good 
non-conductor of heat and 
sound, which may be put up in 
an upper storey without there 
being a wall underneath. It is 
this form of construction that 
was subjected to the third of 
the tests named below. 

In order to ascertain the ul- 
timate resistance to fire and 
water of this mode of construc- 
tion, the following tests were 
carried out without, we are 
informed, their effect being in 
any way apparent in the struc- 
ture subsequently:— (1) A 
sheet of lathing covered with 
one coat of lime mortar, 
slightly enriched with plaster, after being allowed to set, was 
| immersed in a tank of water for a week, when it was taken 
| out, allowed to dry, and treated with a coat of “hard finish.” 

(2) A sheet of lathing, plastered in the same manner, was 
| placed upon a grating and subjected to a fierce fire, above and 
below, for an hour, the iron sheet remaining red-hot for most 
| of the time; after a jet of water had freely played upon it 
| while very hot, it was dried and coated with hard finish. 
(3) A piece of partition, formed of two sheets with ribs and 
air space between, having received the first coat and hard 
| finish on both sides, was thrown into a boiler furnace, and, 
| after remaining therein for more than a quarter of an hour, was 
| immersed in water; after drying, the mortar still adhered, 
| having become harder and firmer than before. (4) A framework 
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was put up, consisting of four sides with top and bottom, 
3ft. Gin. by 3ft. Gin. by 6ft. high, made of wood covered with 
| the metal lathing, and then plastered, an aperture being 
left in the top and bottom, so as to constitute a stove; a fire 
was burnt freely therein for an hour, when water was poured 
upon it from a hose. Even in this last crucial test, when 
the coating and lathing were stripped off, no traces were 
perceptible on the wooden framework, notwithstanding the 
fiery ordeal to which it had been subjected. 

This form of construction has been largely applied to 
| public buildings in New York City, and has received the 
| warm approval of experts, including Mr. James M. MacGregor, 
| who was for many years superintendent of the Department 
| of Buildings for the City of New York; it is being introduced 

into England by Messrs. Philip S. Justice and Co., of Chan- 


| cery-lane, W.C. 


| CATALOGUES. 








] WE have received the following catalogues, in addition 


to those mentioned last week :— 

Edmeston, Archibald, and Sons, Cannon-street Engineering 
Works, Salford. Bleaching, Dyeing, Printing, and Finishing 
Machinery, &c. A quarto catalogue, with numerous well-made 
engravings of gas and singeing hines, bl g apparatus, 
squeechers, keirs, scouring and washing machines, water mangles, 
cloth expanders, brushing machinery, dye wood extracters, jiggers, 
indigo grinding mill, colour mixing. 

Tangyes Limited, Birmingham. Revised Duplex Pump. Sec- 
tional catalogue, with good engravings of latest sel of pumps. 

Thomas Corbett, Perseverance Ironworks, Shrewsbury. Imple- 

| ments and Machinery. Including chaff cutters, small thrashers, 
| horse gears, winnowing machines, and field implements. 

Gardner Sash Balance Company, Chicago, U.S.A. Sash Pulleys, 





| Aluminium, Bronze, and Steel Sash Ribbon and Attachments. 


| Reginald Bolton, A.M.I.C.E., Leadenhall-street, London. 
Waistcoat Pocket Edition of 1893. The Machine Tools of R. 
Bolton and Co. 

A. Gosteau Fils, 28, Rue de l’Entrepdt Pres la Place de la 

a Paris. Grilles, Fireplaces, Cages, &c. 
iddell, E. H. Filtering Process. Sole European agents: L. 
Hugh Bristowe and Co., 50, Queen Anne’s-gate, London, S.W. 

Ludw. Loewe and Co., Holmann Strasse 32, Berlin. London 
office: H. F. L. Orcutt, 145, Cannon-street, E.C. Planing and 
Slotting Machines, Presses, Grinding and Drilling Machines. A 
sectional catalogue, with numerous well-made engravings. 

Berend, O., and Co., 61, Fore-street, London, E.C. Special 
Appliances and Materials, Accessories, &c., for Electrical, Mecha- 
nical, and General Engineers, &c. A small catalogue of voltmeters, 
ammeters, switches, telephones, influence machine, and miscella- 
neous tools. 

Chadderton Ironworks Company, Limited, Manchester and 
London. Steam Saving Appliances. This relates to McDougall’s 
steam dryer, anti-primer, stoker, and steam traps. 

Bagshaw Bros. and Co., 44, Upper Thames-street, London, E.C. 
‘* Standard ” Insulating Tubing for electric conductors. 

Lytham Shipbuilding and Engineering Company, Lytham. 
| Light Draught Shipbuilding. River steamers, single and twin- 
| screw tug-boats, launches, marine engines, and screw propellers. 

Coward, W. H., Engineer, Bath. The Niagara Pulveriser 
(Patent). This is descriptive of various forms oak cqelintians of 
Coward's internal wheel and roller pulveriser. 

The London Metallurgical Company, Ld., 80 and 81, Turnmill- 
street, London, E.C. Arcas Silver Plating. 

Bickle and Co., Limited, Plymouth. Rock-drilling Machinery. 

| This includes rock drills and allied apparatus, including air com- 
pressors and receivers worked by steam or Pelton wheels. 

Morton, R. G., Errol Works, near Dundee, Scotland. Improved 
Silver Medal Poncelet Turbines. This is illustrative and descrip- 
tive of vertical and horizontal turbines, with and without spiral 
fumes ; a series of tables is given relating to the horse-power, speed 
and revolutions of turbines of different sizes. 

Monninger, C. D., St. Anna Works, 124, Clerkenwell-road, 
London, E.C. Band Saws and Band Saw Tools. 

Grafton and Co., Vulcan Works, Bedford. Steam Cranes, 

Spencer, W. H., and Co., Hitchin, Herts. Pumping Machinery, 
Steam Engines, &c. 

Henry Smith, Manchester. The Present Position of Roller 
Flour Milling, by Henry Simon, M. Inst. C.E. With map of the 
world, showing the development of the Simon roller system, with 
plates of typical mills, with illustrations and full description of the 
machinery used therein. This is a catalogue worthy of the great 

| industry it represents, and prepared by one who sees the advantage 
| of placing his system of milling and machinery in as thorough a 
manner as a comprehensive book with full descriptive and catalogue 
information can do it. This book is a remarkable evidence of the 
rapid progress of an entirely new system of carrying on an old 


industry, and great growth of a manufacturing engineer's business. ! 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE action of the National Federation of Miners with regard to 

general holiday was one of the chief topics discussed on 'Change 

to-day, Thursday, in Birmingham and likewise yesterday in Wolver- 
hampton. Some of the men in this district are outside the 

Federation, being subscribers to the South Staffordshire and East 

Worcestershire Coal Trade Wages Board. These, therefore 

should not be influenced by any decision the Federation may 

arrive at. It remains to be seen, however, how far outside 
districts will go in the organisation in this matter. In some 
portions of the district pits are Federationist to a man, while in 
others the Trades Unionists and the Board men work side by side, 
the latter predominating. There has not been an audit of the 
books in connection with the local Wages for a considerable 
time. It is said that were the average selling price ascertained at 
the present time, the masters would be entitled to a reduction of 
as much as 15 per cent. The men are to some extent aware of 
this, and knowing they are being paid well, they are satisfied with 
their connection with the Board. Indeed, in the Black Country 
proper, for every two in the Federation there are five or 
six under the sliding scale. But outside the Black Country, yet 
well within the radius of the Birmingham district, there are large 
numbers of Federationists, so that if a holiday were decided upon at 
the ensuing conference, whether short or long, the iron cal engi- 
neering and other manufacturing industries of the kingdom would 
suffer. The general feeling on the matter among manufacturers 
hereabouts is that if a holiday takes place at all, it will not be for 

a complete month nor will it be at all national. The Federationists 

claim that they have 300,000 adherents out of a total of about 

530,000 miners in the whole country. Should the balance of 

230,000 men continue work, it is clear that some districts wil] 

benefit at the expense of those which stop operations, This was 

indeed the case during the stop week of about this time last year, 
and South Staffordshire was one of the outside districts which 
profited. 

Stocks of fuel are by no means large at the furnaces and iron- 
works and engineering establishments in Birmingham and the 
neighbourhood ; but they are being replenished, and the orders 
arriving at the collieries show that manufacturers do not intend to 
be left without the means of continuing their operations. 

In the manufacturing iron trade there is a fair trade doing in 
bars, and those firms are situated best who—in addition to making 
the iron—have chain, anchor, and fencing works in which this 
material can be used up. Those, however, who are dependent for 
orders on the open market are only indifferently engaged, and some 
of the mills are indeed completely idle. The continued quietude 
of the export demand accounts to a great extent for this state of 
affairs. 

Common bars continue £5 12s, 6d.; merchant sorts, £6 to £6 10s.; 
and marked bars, £7. Some consumers express the belief that 
prices have not even yet touched bottom. ey point out that a 
year or two ago the minimum price for common iron was as low as 
£4 15s., and marked iron £7. Sellers, however, do not favour the 
notion of a return to minimum rates, and point out that it is most 
unreasonable to expect a reversion to that level, seeing that coal is 
some 30 per cent. dearer than at that time, and that wages are 
also much higher. 

Material for engineers and boiler and bridge builders is in fair 
request, the more open weather favouring outdoor operations ; 
but other districts are entering more and more into competition 
with the Midlands for the supply of boiler-plates, girders, angles, 
chain iron, &c. These classes of material are being offered at 
lower prices than local figures, notwithstanding the freights of 
from 6s. to 8s. per ton which have to be paid by our competitors. 

The improvement in the sheet iron trade continues, but it is not 
very marked. Galvanised corrugated sheets are still quoted from 
£11 upwards for 24-gauge, according to quality, with doubles and 
trebles in proportion. Singles are £6 17s. 6d. to £7 ; doubles, £7 
to £7 5s.; and trebles, £7 17s. 6d. to £8. 

There is a moderate call for hoops at £6 5s. to £6 10s., and for 
gas tube strip at £5 15s. 

The competition in the steel trade continues severe, not only are 
outside districts supplying Midland steel buyers cheaper than local 
works, but the competition of Cleveland, Scotland, and Wales is 
increasingly severe in the neutral markets of London, Liverpool, 
Lancashire, and elsewhere, where the large export contracts are 

iven out. Steel tin bars are now offered at as low as £4 12s. 6d., 

elivered Staffordshire, and defective bars £4 5s. Bessemer tool 
steel, formerly £9, is now £7 5s. 

The blast furnaces are making a fair output. Foundry pig sells 

retty freely, and recent rates are maintained, but the call is 

rdly so good for forge sorts. Stocks are not large in the hands 
either of sellers or purchasers, and the intended blowing out of 
two or three furnaces in the district appears to have been deferred 
for a time. Staffordshire makers remain without alteration on 
last week at from 100s. for all mine cold blast down to 36s, for 
cinder. Midland brands are in moderate demand at figures last 
given for Lincolnshires and Northamptons. With regard to Derby- 
shires, forge sorts average 42s. 6d. to 44s,, with mottled and 
white 1s. to 1s. 6d. below these figures. The Denbigh forge brand 
is quoted 44s. Foundry sorts are quoted 50s. for No. 3, and 55s. 
for No. 1. Consumers, however, will not give these figures and 
there are very few sales. Westbury pigs are quoted this week 
44s, 6d., and Parkgate—South Yorkshire—forge 48s. delivered here. 

Coke is somewhat easier than at any time previously this year, 
and agents find it necessary to push business conniderably if any- 
thing like a satisfactory trade is to be done. Yorkshire and 
Derbyshire furnace cokes aré quoted about 14s., delivered Stafford- 
shire, with 16s. 6d: for selected qualities for best iron and steel 
purposes. Yorkshire foundry coke is quoted about 20s. per ton, 
and North Staffordshire furnace coke about 14s. No South Wales 
common coke is coming up just now, but best furnace Welsh coke 
is 16s., South Wales foundry is 20s. to 22s., and Durham foundry 
22s. to 24s. 

Operations at the collieries are rather quieter than of late, and 
though quotations are maintained, yet concessions are made in 
actual transactions. 

Some good orders for engineering work have just come into this 
district which are very acceptable. The Horseley Engineering 
Company, Tipton, has booked a valuable contract for gasworks 
machinery for the Gas Light and Coke Company, Beckton, London. 
The work includes scrubbers, tanks, purifiers, and similar a paratus, 
mostly castings, and is understood to represent something like 
7000 tons of ironwork. In view of the current railway rates agita- 
tion, it is interesting to note that the carriage upon this engineering 
work to London will amount all round to about 11s. per ton. 
Inasmuch as North of England firms would get to London by 
water for about 7s. 6d. per ton, it is evident that they stand at a 
great advantage as compared with this district in competition for 
this description of contracts. The success of Staffordshire in the 
present instance is therefore the more gratifying. Some good 
orders are also about just now for cast iron pipes for and water 
purposes, and Messrs. Cochrane, pipe founders, of holier, have 
secured an important contract for heavy pipe castings for the 
extension of the Birmingham gasworks. Generally speaking, 
however, the competition of the Scotch and North of England 
firms for this class of business is even more severe than for engi- 
neering work proper. 

What has been termed “‘a first instalment of the readjusting 
process” has been given by the railway companies serving this 
district. It is in the form of an addendum to the classification 
adopted at the beginning of the year. This addendum provides 
that a number of articles may be consigned at reduced rates at 
owners’ risk, But the new reduced rates are a considerable 
increase—in some cases as much as 15 per cent.—upon the owners’ 
risk rates which were allowed under the old Railway Clearing 
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House Classification. ‘The charges then and now respectively are 
as follows for a few of the leading ‘manufactures in boilers of 
various descriptions : Old rate, from 17s. 1d. to 34s, 2d. ; new rate. 
from 18s. 4d. to 36s. 10d. ; bedsteads, old rate, 21s, 3d. ; and new 
rate, 23s. ; sanitary iron castings, 24s. 2d., and 26s. 10d. ; hollow- 
ware in casks or crates, 29s. 7d., and 32s. 3d. ; wire ropes, 20s. and 
99s, 4d. 

“This week the reduction of 74 per cent. in the wages of the 
makers of tube fittings in this district comes into force, but it is 
hardly likely to have any effect upon the prices of tubes themselves. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The general remark which I hear just now from 
representatives of all branches of the iron and engineering trade is 
that they never knew business in a more unsatisfactory condition, 
or the outlook more discouraging. In the iron market there is no 
buying of any weight going on ; the steel trade could scarcely be 
ir a worse position, one of the local works having stopped entirely, 
owing to the impossibility of obtaining business except at a con- 
siderable loss; whilst engineers, with few exceptions, complain 
that for any work giving out, the competition is so keen, that in many 
cases it can only be secured at altogether unremunerative prices. 
Here and there engineering establishments are still fairly well 
supplied with orders, but for the most part, as I have reported 
previously, they are very short of work, and the outlook affords no 
present prospect of improvement. 

The Manchester Iron Exchange on Tuesday brought together 
about an average attendance, but there was nothing like an average 
business doing. In pig iron, especially, inquiries coming forward 
are, as a rule, only for the smallest possible parcels, and where 
business is to be got, there are sellers prepared to cut prices 
excessively low. Owing to the unsatisfactory condition of 
the finished iron trade, forge qualities especially are only in 
most restricted request, consumers in many cases not taking 
deliveries of iron already bought. Quotations for local and district 
brands are as a consequence little more than nominal, Lancashire 
makers still asking about 44s., with Lincolnshire obtainable at 42s,, 
and Derbyshire quoted at about 44s., net prompt cash, delivered 
Manchester; but at these figures there 1s no business of any 
moment doing. Moderate transactions are occasionally put through 
1a foundry qualities, but only at low figures. Lancashire makers 
have been securing fair orders at 45s. to 45s. 6d.; Lincolnshire 
makers quote 43s, to 43s, 6d.; whilst the best foundry Derbyshire 
does not average more than 47s. to 47s. 6d., less 24, delivered 
Manchester. For outside brands offering in this market prices are 
easier, good foundry Middlesbrough averaging according to the 
brand, from 43s, 4d. to 43s. 10d. net cash, delivered Manchester ; 
whilst in Scotch iron there are ready sellers at about 46s, for 
Govan, 47s. for Eglinton, and 47s, 9d. to 48s. for Glengarnock, net 
prompt cash, delivered at the Lancashire ports. 

Some of the finished iron makers are fairly supplied with orders 
for bars, but in hoops and sheets there is practically little or 
nothing doing, and forges are only in exceptionai cases more than 
very partially employed. Specially favourable specifications might, 
in some cases, induce makers to give way upon late rates, but 
quoted prices remain unchanged, £5 10s, to £5 12s, 6d. remaining 
the average figure for Lancashire bars, £5 12s. 6d. to £5 15s, for 
North Staffordshire, £7 2s. 6d. to £7 5s. for Lancashire sheets. and 
£7 7s. 6d. to £7 10s. for Staffordshire, with the Association list 
rates for hoops remaining at £6 2s. 6d. for random, to £6 7s. 6. for 
special cut lengths, delivered in the Manchester district. 

All through the steel trade remains extremely depressed, both 
as regards raw and manufactured material. Except that makers, 
in view of the gradual curtailment of production in several of the 
principal steel-making centres, are perhaps showing more disposi- 
tion to hold on to late rates for hematites, there is no real improve- 
ment, and 54s. to 54s. 6d., less 24, remains about the full average 
figure fer good foundry qualities, delivered in the Manchester 
cistrict, with sellers in some cases open to take substantially under 
these figures to clear away surplus stocks. As regards steel billets, 
« continued absence of business is reported, at any rate at prices 
that makers are at all prepared to entertain. Nominally quota- 
tions remain at £4 6s. 6d., net cash, delivered in the Manchester 
district. but at these prices there is a nothing being done. 
Inquiries coming forward for steel plates continue very small, both 
in number and weight, and £6 10s. remains the full average figure 
obtainable for best boilermaking qualities, delivered in the Man- 
chester district, whilst all other descriptions of manufactured steel 
are being offered at very low figures. 

In the metal market businesss continues extremely slow, but 
list rates for manufactured goods remain without quotable change. 

One of the chief topics of discussion amongst engineers in this 
district during the past week has been the experimental introduc- 
tion of the eight hours day at the works of Messrs. Mather and 
Platt, of Salford, and as I have had an opportunity of discussing 
the matter with several of the large employers, and also with one 
or two of the leading representatives of the workmen, it may be 
interesting to indicate what seems to be the feeling on both sides 
with regard to the somewhat extraordinary action that has 
been taken by the above well-known firm of engineers. It might, 
perhaps, go without saying that the engineering firms throughout 
the district who do not seem to have been in any way consulted in 
the matter are very indignant that Messrs. Mather and Platt, 
in the present depressed condition of trade, when employers 
are hardly set to hold their own, and have been seriously consider- 
ing the absolute necessity of some substantial reduction in wages, 
should have thus needlessly helped on the agitation of the work- 
men for still further concessions, that must inevitably tend to 
imperil the condition of British industry, in the face of the increas- 
ingly aggressive competition of foreign countries. Nor is this, it is 
pointed out, the first occasion on which Messrs. Mather and Platt 
seem to have gone out of their way to help the workmen in 
obtaining concessions from the employers. When, a couple of 
years back, the fifty-three hours agitation was commenced in 
Manchester, Messrs. Mather and Platt were the first to concede 
the demands of the workmen, and but for the action they then 
took, it is contended that the demand for the fifty-three hours 
might have been as successfully resisted in Manchester as it was 
subsequently in Liverpool. The feeling is freely expressed that 
these concessions, first of the fifty-three hours per week and now 
of the eight hours per day, are very largely intended to secure 
popularity for Mr. William Mather, M.P., in his working-class 
constituency, and that with this object in view he is evidently 
indifferent as to any injurious effect they may have upon the 
} osition of other engineering employers in the district. To some 
extent, very much the same view would seem to be entertained by 
the representatives of the workmen to whom the concession has 
been made, Certainly there seems to be a sort of suspicion that 
the M.P, at the end of Mr. Mather’s name has, at any rate, some- 
thing to do with his voluntary granting of the eight hours per day, 
and that it is not the outcome of absolutely disinterested motives. 
Further than this, there has been some considerable friction 
between Messrs. Mather and Platt and the Amalgamated Society 
of Engineers with regard to the basis upon which the proposal for 
the eight hours per day was first put forward. I am informed that 
the arrangement originally suggested was that the working hours 
for both the day and the night shifts should be practically placed 
on the same basis, and that whilst the working hours for the day 
shift should be reduced from fifty-three to forty-eight, those for 
the night shift should be increased from forty-five to forty-eight. 
This arrangement was accepted by the moulders, but the officials 
of the Amalgamated Society of Engineers altogether declined to 
entertain such a proposal, and finally the firm had to give way 
with regard to the hours for the night shift. Even the present 
arrangement that has been come to would seem to be scarcely 
satisfactory to many of the men employed in Messrs. Mather and 











Platt’s workshops. Those engaged upon piecework are not 
particularly anxious for the curtailment of hours, whilst those who 
receive a regular rate of wages, and consequently do not mind how 
short the week may be made, are not at all anxious about the 
reduction of hours when they are taken off in the morning, and 
they rather object to the condition which compels them to get 
their breakfast at home before coming to the works, as the new 
1 hold arrang ts which this will necessitate are not unlikely 
to result in some considerable domestic friction. As indicating the 
strong objection which workmen entertain with regard to this 
early breakfasting at home before going to the works, I may 
mention that some time back one of the Manchester engineering 
firms endeavoured to introduce what they termed the American 
system of working, which, although reducing the time all through, 
meant the abolition of the usual breakfast hour, but on being put 
to the vote in the workshop, I understand, not one of the men 
was found to be in favour of it. 

In the coal trade an extremely quiet demand continues to be 
reported for all descriptions of fuel, and although very few pits 
are working more than four days per week, considerable stocks are 
accumulating. The better qualities of round coal move off only 
very slowly for housefire purposes, and although it is exceptional 
where there is any quotable reduction in list rates, prices are 
weak. Common round coals continue a general drug all through 
the market, and the depressed condition of the principal coal- 
using industries throughout this district causes the demand for 
iron-making, steam and general manufacturing purposes to be 
extremely limited. As a result, supplies are largely in excess of 
the demand, and to clear away anything like quantities, such ex- 
cessively low prices are in so many cases quoted that it is difficult 
to give anything like definite prices. So far as quotations can be 
given, ordinary steam and forge coals, for inland requirements, do 
not average more than 6s. 6d. to 7s. per ton at the pit. The 
threatened general stoppage of work at the collieries is bringing 
forward some extra inquiries for engine fuel for forward delivery, 
but these do not at present result in actual business, and generally 
this class of fuel hangs upon the market, with supplies plentiful, 
and prices tending to ease down, At the pit mouth, burgy does 
not average more than 6s. to 6s. 3d., the better qualities of slack 
4s, 9d. to 5s., medium about 4s, to 4s. 6d., and common from 3s. 
to 3s. 6d. per ton. 

The shipping trade remains in an altogether unsatisfactory con- 
dition ; a general absence of demand is reported, and all sorts of 
prices are quoted to effect sales, ordinary descriptions of steam 
coal not averaging more than 8s. to 8s. 3d. per ton, delivered at 
the ports on the Mersey. 

The proposal which is to be put forward at the Miners’ Confer- 
ence in Birmingham next week, for another general stoppage of 
work throughout the colliery districts, with a view of preventing a 
reduction in wages, has of course been the subject of a good deal 
of discussion in the coal trade here during the last few days, and 
all sorts of rumours are current as to the course of action the 
colliery owners themselves may possibly take, should the Miners’ 
Federation attempt another experiment like that of last year. 
So far, however, no actually definite action has been taken by 
the colliery owners of this district in the matter; but there 
seems to be a very general impression that should the Conference 
decide upon a cessation of work, the colliery owners will have some- 
thing to say with regard to wages, and it is not improbable that 
should the miners, by their own action in ceasing to work, ter- 
minate their contracts, they may be informed that they will not 
be allowed to resume work except at some substantial reduction in 
wages, 

Barrow.—The market for hematite pig iron is lifeless. During 
the past week buyers have shown no tendency to place orders with 
makers except for the smallest possible deliveries barely worthy of 
mention, and from a it does not appear likely that 
they will be wanting large deliveries for some time to come. The 
orders held at the works in the district are far from large, and an 
evidence of the state of the trade is shown by the fact that two more 
furnaces have been blown out on account of the scarcity of work, 
and the inability of smelters to go on making iron at a profit. 
These furnaces are at Lowther and at Cleator, and in the whole of 
Cumberland and North Lancashire there are now thirty-four 
furnaces blowing, seventeen in each district. The stores of warrants 
have been increased to the extent of 275 tons during the past week, 
and the aggregate of iron now held in warrant stores in various 
parts of the district represents 54,453 tons, of which 11,926 tons 
are held in Furness. As regards prices they are practically the 
same, and warrants are quoted at 45s. 7d. per ton net cash, and 
makers are asking 46s. to 47s. per ton net f.o.b. It is hardly 
likely that any new life will be given to the demand until the 
spring is well advanced. 

In the iron ore market there is not much doing, and local raisers 
of ore are placed in a bad position, having to compete with other 
districts from which ore can be delivered at West Sent ports at as 
cheap, and in some cases cheaper, rates than local ore can be bought 
at the mines. Average sorts of ore are quoted at 8s. 6d. to 9s. 
per ton net at mines, and Spanish ores are quoted at 9s. per ton 
delivered to West Coast ports. 

There is nothing new to report in connection with the steel 
trade. The demand is quiet from all sources, and the business doing 
almost xi/, Rails are a poor trade, and shipbuilding material is in 
quiet request, the requirements of builders being somewhat limited. 
Kin bar is slow. 

There has been no alteration in prices of steel during the week, 
and the quotations are as follows:—Rails, heavy, £4; light, £5 10s. ; 
colliery, £6; ship-plates, £5 12s, 6d.; angles, £5 10s.;_boiler- 
plates, £6 7s. 6d.; hoops, £7; blooms, £4 to £5; billets and slabs, 
£4 5s, to £4 10s.; tin-plate bars, £4 2s. 6d.; wire rods, £6 12s. 6d. 
to £6 lis. 

In the shipbuilding and engineering trades there is a fair amount 
of life but nothing brilliant, and orders are not plentiful, but some 
are expected to reach this district very shortly. 

East coke is in fair demand at 19s. per ton delivered here. 

During the past week there has been shipped from West Coast 
ports 21,182 tons of pig iron and steel, as against 21,713 tons in 
the corresponding week of last year, a decrease of 531 tons. The 
exports up to date represent 105,294 tons, as compared with 
120,794 tons in the same period of last year, a decrease of 15,500 
tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SoME signs of improvement are reported in several directions. 
Increased inquiries are coming forward for railway rolling stock, 
and brisker business is looked for in this important department. 
Several home companies, including the London and South-Western, 
are having considerable quantities of tires made, and further orders 
are confidently expected. The Belgian firms are pushing keenly 
into the tire manufacture, and are said to be able to underquote 
English firms. The Parkgate Iron and Steel Company, Rother- 
ham, is about to re-start two of its blast furnaces. The 
Midland Iron Company, Rotherham, reports that trade during 
a ~ has been unsatisfactory, and does not recommend any 

ividend. 

Short time is being worked at all the collieries, in spite of the 
extra demand caused by the fear of astoppage. Coal-laden wagons 
block the sidings in every direction, and the different establish- 
mentsare actively “‘stocking”—against the threatened shutting down 
of the pits. Silkstones are making 11s. to 12s. per ton ; Barnsley 
house, from 9s. 9d. to 10s, 3d.; lower qualities, from 8s. 6d. per ton 
upwards, In steam coal, which is scarcely in average request, 
Barnsley hards are quoted at 9s. per ton, and other qualities at 8s., 
and even less. Gas coal is well called for ; manufacturing fuel is 
slow of sale, even with only three days’ work. 

The Belgian manufacturers are complaining that goods to the 
value of several millions sterling are annually shipped from Belgium 





without the manufacturers themselves having any idea of their 
ultimate destination, and that the bulk of those products, deprived 
of their marks of origin, are eventually distributed to consumers 
as English manufactures. They particularly instance iron girders, 
cutlery, arms, ironmongery, and iron wire. Thisis rather turning 
the tables upon British producers. 

A considerable quantity of war material, in trunnions for guns, 
is being despatched from Sheffield for the Japanese Government. 
Other similar work is in progress for that nation. 

In the lighter industries I hear a more hopeful feeling expressed. 
The saw makers report orders for circular saws from Russia and 
Norway, and even from Australia, where business has been very 
bad ; steel for werking up into agricultural implements is also in 
better demand ; a fair business is doing in Bessemer, and some 
good lines in edge tools have been received. 

The 26th annual meeting of the shareholders of Messrs. Vickers, 
Sons, and Co., was held at the River Don Works, Sheffield, on 
Tuesday. The report, which recommended a dividend of 65 per 
cent. for the twelve months ending December 3lst—being at the 
same rate as last year—was adopted. Mr. John Crossley retired 
from the position of managing director, and Mr. Douglas Vickers 
was appointed in his place for a term of five years. In answer toa 
shareholder, the chairman—Mr. T. E. Vickers, J.P.—stated that 
all the trials of armour-plates on the Harvey system having been 
thoroughly satisfactory, the company anticipated good results from 
this department of their business. The shareholders afterwards 
inspected the works, which have been greatly extended of late. 
In a separate building, 160ft. wide by 200ft. long, and 45ft. in 
height to the spring of the roof, is being erected a 6000-ton forging 
press, which will be the largest in the world. The press, the whole 
of which has been made by the company on its own premises, 
is rapidly approaching completion, and is expected to be in —- 
tion in three months. The company has also made very large 
additions to their planing shop. Theshaft for the Umbria, to re- 
place that which broke down, has been delivered, and another for 
the sister-ship, the Etruria, is in hand. 

The Ladies’ League notwithstanding, crinoline steel is being 
ordered. A Sheffieid firm, which does rolling for the trade, bas 
orders from at least half a dozen houses for crinoline steel. Paris, 
New York, and London establishments are buying freely. One 
Manchester house has laid in stock sufficient for making 10,000 
crinolines. A Birmingham lady, writing to the manager of one 
of our leading rolling mills, states that the last dress she had from 
London contained three steel rows. Large fortunes were at one 
time made in Sheffield out of crinoline steel, which was a most 
profitable department of the steel industry; and whatever 
‘‘ John Strange Winter”—Mrs. Stannard—and her friends may 
say or write, a return of that extraordinary fashion would be 
welcomed in many local quarters. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE throughout this district is showing increased depression, 
and apparently the only consolation the manufacturers have is that 
they are not suffering alone, as all the rest of the commercial 
world are affected, and some are even more sharply hit than them- 
selves. The tone is very discouraging, for trade is becoming 
worse at a period of the year when usually indications of improve- 
ment appear, and consumers begin to buy forward, as prices 
generally increase after the winter's dulness is over. This year, 
however, no one cares to buy forward, because the tendency of 
prices is downwards, and no one desires to replenish stocks when 
there is a probability of further reductions in stocks being 
made. Accordingly people on the Continent who have 
exhausted their stocks during the winter, and should now 
be buying freely, hold off, for the waiting policy is the 
best one for them. Another circumstance which is- weaken- 
ing pig iron prices in this district this week is the collapse 
of the ‘‘corner” in Scotch warrants, and the rapid fall of the 
artificial prices that have been induced thereby. It is a curious 
thing that while Middlesbrough iron did not go up in sympath 
with the rise in Scotch, but rather fell for some time after Scote 
commenced to advance, it has been influenced downwards by the 
fall at Glasgow, and makers here have made very little by the 
great difference between Scotch and Middlesbrough prices. . They 
expected that Middlesbrough iron being very much the cheaper 
would have been heavily taken in Scotland, but little has had to 
be sent, which may be taken as evidence that the finished 
iron and ironfounding industries beyond the Tweed are in 
as unsatisfactory a condition as they are on this side. The 
outlook undoubtedly cannot be regarded as encouraging, and 
Cleveland pig iron makers are not taking the course which will 
enable them to keep up prices, but rather that which will give 
consumers a better opportunity of forcing down values. It is not 
a little remarkable that they maintain the output, though it is far 
in excess of the requirements, and has been for several months, 
and though the majority must be producing their iron at a loss, 
they are accumulating stock almost as fast as they reduced it 
during the Durham strike. The increase this month, it is calculated, 
will not be far short of that reported for December, and also for 
January, which will mean 120, tons for the three months, and 
if they had had 25 per cent. fewer furnaces than the actual 
number at work, these would have sufficed to supply all the 
demand that has existed. It would apparently further the best 
interests of the ironmasters if they would combine, as they did 
seven years ago, to reduce the output. They can never hold their 
own under such circumstances as the present, and will only increase 
the depression by continued ——> uction. 

Seldom has there been so little buying as there has been this 
week, and Cleveland pig iron generally has fallen 3d. per. ton. 
Makers have not asked less than 35s. per ton for prompt f.o.b. 
deliveries of No. 3 G.M.B., but merchants were not backward in 
selling at 34s. 9d., and even 34s. 6d. has been taken, but consumers 
consider even this too much, and they will not buy at all for for- 
ward delivery. If makers reduced the production they would 
have a better chance of maintaining their prices, and, furthermore, 
of reducing their cost of production, because as the consumption 
of raw materials declined easier prices would be asked, but as long 
as the demand for materials is kept up by the proprietors of fur- 
naces, of course the price of them will not fall much. 

Blast furnace coke has been somewhat reduced in value, owing 
to the furnaces that have ~~ out ; this week 3d. per ton less than 
last has been generally taken, and a good average Durham coke 
can be bought at 12s. 3d. per ton, delivered at the furnaces in this 
district, while most of the best brands could be got at 12s. 6d. 
Coke makers, however, say they cannot put down prices any 
further without having a substantial reduction in wages, and they 
are prepared to put out ovens and close collieries to balance supply 
and demand, rather than reduce prices. The Durham coalowners 
have not yet intimated to the men the actual amount of the 
reduction which they will claim. But it is not likely that another 
stoppage of work will occur, especially after the South Wales 
miners have agreed to another sliding scale, and will not cease 
operations, A strike might have been successful bere if Wales 
had been also idle ; but it is unlikely with the Welsh pits working, 
and local trade so bad. Another compulsory stoppage of the 
furnaces might suit the books of the makers very well. 

Middlesbrough warrants have dropped this week from 35s. 14d. 
cash, sellers, to 34s. 74d. This is not much compared with the 
collapse in Scotch, but it is too much considering that Middles- 
brough warrants did not advance with Scotch. Iron is going more 
freely into Connal’s warrant stores, and on Wednesday night there 
was held there 42,754 tons of Cleveland pig, or 9258 tons increase 
this month. No. 1 may be quoted 37s. 3d.; No. 4 foundry, 
34s. ; grey forge, 33s. 6d. ; mottled, 38s. ; and white, 33s., the last 
named being scarce, and realising relatively more than other 
qualities. For mixed numbers of East Coast hematite iron, 43s, 
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per ton, f.o.b. is still quoted, and rather more inquiry is reported 
rom Sheffield. Shipments of pig iron from Middlesbrough are 
disappointing. This month up 6 Wedussher night they reached 
45,614 tons, against 32,685 tons in Jan , 1893, and 45,227 tons 
in February, 1892, to 22nd inst. Both to Scotland and the 
Continent the exports do not come up to expectations, 

At the manufactured iron and steel works operations are carried 
on irregularly, but they are not so bad at the steel works as the 
manufactured iron establishments. The producers of iron plates 
and angles are the most affected by the Sigsonien, and they are 
finding their occupation rapidly leaving them, for they can hardly 
compete against the steel site and angle producers, who can make 
their goods at almost as cheap a rate, and there is little difference 
in theselling prices. One of the leading iron plate making establish- 
ments was the West Stockton Ironworks, employing 800 men. 
For some weeks it has been closed, and this week the men sent a 
deputation to one of the leading directors, with a view to getting 
the works re-opened. The gentleman in question, stated that they 
had stopped for lack of orders, and if Fame could get contracts 
which would not result in loss, they would re-open. They could 
not work at a loss. He remarked that if the men were prepared 
to accept what was left between the cost of the raw materials and 
the i price, there would be some chance of going on, but it 
is not likely that the men will depart from the standard rates, as 
they are members of the Arbitration Board, and their wages are 
regulated by sliding scale. The Court of Chancery will not allow 
the works to be carried on at a loss. The Eston Steel Works have 
now been entirely closed for four weeks, and not since last March 
has a portion been worked. Iron ship plates are quoted £4 1is.; 
steel ship plates, £5; iron boiler plates, 5 l5s.; steel boiler plates, 
£6; iron ship angles, £4 12s. 6d.; steel ship angles, £4 l7s. 6d.; 
common iron bars, £5; best bars, £5 10s.; best best bars, £6 10s. 
per ton, all less 25 per cent. discount, and f.o.t. Heavy steel 
rails are £3 17s. 6d. at works, and steel railway sleepers, 
£4 17s. 6d. net. 

Engineers, especially marine engineers, are very badly off for 
work, but one firm, who last year did very little, have been 
fortunate in securing orders, which enable them to resume the 
working of night shifts. Bridgebuilders are not so well off as 
they were, and the Tees Side Iron and Engine Works Company, at 
Middlesbrough, have altogether closed their bridgebuilding de- 
oe oe They made throughout their engineering and bridge- 

uilding branches a 5 per cent. reduction of wages, and this was 
accepted by all the men except the platers’ helpers, who not only 
refused to accept the reduction, but claimed an advance of 3s. per 
week to raise them to the level of the rates paid at similar works 
in the district. As there was so little pressing work on hand, 
the employers thought it best rather than contend with the men 





ped od them off and close the yard. Shipbuilders are compl 
orders much more quickly than they are ——e them, and work 
is very slack at most yards. Palmer’s Shipbuilding and Iron 


Company has been fortunate in securing orders for several 
steamers and for one four-masted sailing vessel. 

With respect to the summer meeting of the Institution of 
Mechanical Engineers, which is to be held at Middlesbrough, a 
meeting of the local Executive Committee was held on Monday, 
the Mayor—Mr. Charles Lothian Bell—presiding. It was reported 
that almost all the owners of works in the district were wilfing to 

romote the success of the meeting in every possible way, and a 

rge number of names were added to the General Reception Com- 
mittee. Mr. Jeremiah Head, M. Inst. C.E., was elected chair- 
man, and Mr. John Dennington—secretary to the Cleveland Iron- 
masters, and Mineowners’ Association—hon. local secretary to the 
Committee. The Town Hall has been reserved for the first week 
in August for holding the meetings. 

For several years past a number of the pig iron makers in the 
Middlesbrough district have had great difficulty and gone to great 
expense in getting rid of their elag there a available tipping 
ground. When the South and North Gare breakwaters were in 
course of construction there was an outlet for millions of tons, as 
these breakwaters are entirely constructed of slag, but of late 
years vast quantities have had to be loaded into barges and tipped 
at sea several miles from the mouth of the river, and, in some 
cases, ten to twelve miles from the works. It is now stated that 
the Tees Conservancy Commissioners are about to allow the iron- 
masters to deposit the slag on the reclaimed land in the lower 
reaches of the river, and thus substantially add to the revenue of 
the Commissioners. 

The Queen’s decoration for long and efficient service has just 
been conferred upon Lieutenant-Colonel Stevenson, who for thirty- 
two years has been connected with the lst North York Artillery 
Volunteers, never missing a single inspection. Mr. Stevenson was 
for many years one of the leading pig iron makers in his district, 
and is now a member of the firm of John Stevenson and Cowper, 
iron merchants, &c., Middlesbrough. 

A permanent appointment in connection with the new Labour 
Department has n offe’ to Mr. Robert Knight, who for 
thirty-five years has been connected with the Boilermakers’ and 
Iron Shipbuilders’ Society, for the last twenty-two years as its 
secretary, but he has declined the offer, preferring to remain in 
his present position, though £400 a year and a pension would 
have been given to him by the Government. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE prices of Scotch warrants have broken away this week in 
the Glasgow market, owing to the “‘ bears” having squared their 
accounts. In order to do this some of them had to pay very high 
— towards the end of last week, as much as 55s, a ton — 

n paid to makers for iron to go into store. The rate at whic 
speculators had originally sold could not have exceeded 42s., so 
that their loss would be about 13s. per ton. When the squeeze 
began five weeks ago prices were about 41s. 7d., and between that 
— highest figure oe a very large —— of iron was 
settled for at prices involving a continuous and ever-increasing 
loss to the “bears.” sad 

The pig iron market continues in an unsettled state. How far 
prices may recede it is impossible to foresee. The belief is that 
the London syndicate was the seller in the last few weeks of large 
quantities of warrants for forward fixed dates, at prices varying 
from 41s. to 42s. per ton. If the surmise is correct that the 
eee was the seller, its object is now likely to be to depress 
the market as much as possible, so as to make a profit in covering 
those sales. 

The prices of makers’ iron are as follow:—G.M.B., Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1, 48s.; Nos. 3, 47s. 6d.; 
Carnbroe, No. 1, 46s.; No. 3, 45s.; Gartsherrie, No. 1, 50s. 6d.; 
No. 3, 47s. 6d.; Calder, No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, 
No. 1, 52s.; No. 3, 47s.; Langloan, No. 1, 54s. 6d.; No. 3, 46s. 9d.; 
Coltness, No. 1, 55s.; No. 3, 49s. 3d.; Glengarnock, at Ardrossan, 
No. 1, 50s.; No. 3, 46s. 6d.; Dalmellington, No. 1, 48s.; No. 3, 
46s.; Eglinton, No. 1, 46s.; No. 3, 45s.; Shotts, at Leith, No. 1, 
52s. 6d.; No. 3, 49s.; Carron, at Grangemouth, No. 1, 53s. ; No. 3, 47s. 

The shipments of pig iron from Scotch ports in the past week 
were small, amounting to only 3611 tons, compared with 6278 in 
the corresponding week of last year. 

A very considerable addition has been made to stocks of pig iron 
in Connal’s Glasgow stores. It is along time since so much iron 
has been sent in. The railway lines leading to the stores have 
been crowded with trucks full of pig iron for days. is iron 
been bought from the ironmasters direct by ‘‘ bears” who were 
short of warrants, and put into store in order that warrants might 
be issued on it for immediate settlement of accounts. The quantity 
of G.M.B. iron being produced is comparatively small, but nearly 
all the special brands are now available as G.ALB., owing to the 
high price to which that class of iron has been forced up by the 
speculative movement in the warrant market. When the market 





resumes its normal state, however, G.M.B. is likely to be scarce, as 
makers are known to have only very small stocks at their works. 
There is, if anything, a rather better feeling in the malleable 


There was a great clearance of tin-plates from Swansea last week, 
the make of the district, with the weekly contribution—often a large 
one—from Monmouthshire. The total shipment was 70,271 boxes, 








iron trade, but scarcely any of the works have more than 
employment. Prices are steady, common bars being quoted 
£5 10s. to £5 17s. 6d., and best bars up to £6 7s. 6d., less the 
usual 5 per cent. discount. The sheet industry, which was fully 
employed over the whole of last pom is now not quite so active, 
omit reports are current that full prices are not being adhered to 
in all cases. sak 

Business moves very slowly in the steel trade, and it is very 
difficult to obtain orders at the prices which makers have been 
quoting—namely, £5 12s. 6d. to £5 15s., less 5 per cent. for ship 
plates. Representatives of English houses are said to be offering 
to deliver plates in the Clyde district at £5 10s., less 5. In 
present circumstances, taking into account cost of production, 
some of our makers have been seriously considering whether they 
ought not to call a halt, and refuse to follow the competition 
further. An attitude of this kind has already been taken up by 
several makers whose works are altogether or partially cl « 
awaiting better times. The outlook just now in the steel trade 
is less encouraging than it was a few weeks ago. Probably ina 
short time the state of matters may improve. 


The iron and steel manufact goods shi from Glasgow in 
the past week embraced locomotives worth £2 ; Sewing machines, 
£5900; other machinery, £7750 ; steel goods, £11,655 ; and miscel- 


laneous iron goods, £14,963. 

Following upon the reduction of 5 per cent. made last week in 
the wages of the Lanarkshire miners, the coalmasters of Mid and 
East Lothian have intimated a reduction of 10 per cent., and it is 
expected that the other mining districts will also be obliged to 

uce wages. 

The coal trade is very dull. So far the threatened stoppage of 
work by the English miners has had no appreciable effect on this 
market. Supplies are everywhere abundant, even although the 
miners are not obtaining anything like full employment. The 
Lanarkshire coalmasters have this week reduced the price of house- 
hold coals 1s. per ton to home consumers. The f.o.b. prices are 
also somewhat lower than last week. Main coal is quoted at 
Glasgow, 6s. 6d.; splint, 7s.; ell, 7s. 3d.; and steam, 8s. 6d. to 
8s, 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE peaceful settlement with the colliers, which I have all along 
expected, has been brought about, and though the Federationists 
are making a determined effort to arouse antagonism against the 
Sliding Scale Committee, the articles of settlement between the 
representatives of the coalowners and of the men have been signed 
and sealed, and the most that the Federation agents can do is to 
attribute weakness of principle the colliers’ delegates, which 
none who know them will iain. Mr. Abraham—Mabon—and 
Mr. David Morgan deserve well of their great mineral con- 
stituency. It was a singular coincidence that on the day after the 
settlement of the scale the Federationists ordered that upon a 
fixed date there should be a stop) of all the collieries under 
their Association. The Welsh colliers openly rejoiced that they 
were not under the ‘ ukase.” 

Briefly, the sliding scale settlersent is as follows:—A withdrawal 
of all notices. The addition of colliery-screened coal from 
the anthracite collieries of the Association in obtaining an ave 
net selling price. The wages payable for the month of ae, 
1893, to be 20 per cent. above the standard of December, 1879. 
The audit for January to February, 1893, shall be taken to govern 
wages for the two months commencing April Ist, 1893, and + amg 
forward, the agreement to continue to September 30th, 1894, 
and thenceforward, until either party gives six months’ notice. 
As this notice must be given on specified dates, this insures an 
unbroken condition of the coal labour market for two years. The 
scale ar: is on a basis of 8? per cent. per shilling. 

The result of the settlement upon all industries is good, and 
stocks and shares are hardening perceptibly. Taff Vale returns 
last week showed an increase of £905. 

Penarth Harbour trade of 1892 shows that it is recovering from 
the great opposition it has had to contend against. During 1892 
the number of vessels cleared was 3470, and the registered ton 
1,221,163. Imports amounted to 98,634 tons, exports 2,087, 
tons. The total trade shows an increase of 160,728 tons over that 
of the preceding year. 

Cardiff moore F ments for last week amounted to 283,027 tons. 
Of this the Bute k total was 139,553 tons. 

The bad times ay which the coal trade has been passing 
has told upon several districts, and as seconds rule so low many 
collieries may be expected to close. The Dowlais Company has 
stopped two old worki where the period of exhaustion was 
getting near, and several have been named to me in Monmouth- 
shire, and one to the west of Cardiff, as following suit. On the 
other hand, more vigour has been thrown into newer fields, and 
amongst others one in the Llynvi Valley, Barrow and Co., where a 
fine seam has m won on the south of the anticlinal ; and in the 
Caerphilly Valley, where the Pindry—Merthyr—is on the eve of a 
good restart. 


There is a certain — of weakness in the price of coal in all 
but the best steam. is in Cardiff midweek was from 9s. 6d. to 
9s. 9d., seconds 9s., and some coals as low as 8s. 6d. In house coal 
it is evident the borders of a change are nearing, and prices are 

i The last quotations for best, 10s. 9d. to 11s., are scarcely 
retained. This is the figure at Cardiff and Swansea. For patent 
fuel a slightly improved demand has set in: quotations in Cardiff 
and Swansea from 9s. 3d. to 9s. 9d. Pitwood is weaker, conse- 
quent upon large arrivals—prices at Cardiff from 14s. 3d. Coke 
continues weak—Cardiff prices: furnace 15s. to 16s., foundry 17s. 
to 18s. Swansea prices for foundry are the same, but furnace sells 
from as low as 13s, 

There is no change of moment in the iron and steel trades, and 
this week an occasional list ‘‘turn” was very evident. Furnace 
production has been up to average, the falling-off being principally 
in the mills. This has been notably the case in the Upper Works 
at Dowlais. Large quantities of steel bar continue to be produced 
at what are known as starvation prices, and there are some steel 
rail orders in the district, and a few iron bar orders. The rp 
in the bar and pig make continues keen. Large quantities of bo 
have been coming in, Millom and Middlesbrough figuring strongly 
in pig, both for Newport and Swansea districts. Swansea last 
week imported 510 tons pig and bar, and 1300 tons iron ore. 

In iron ore the leading works have given some degree of hope 
by their large consignments, Ebbw Vale, Blaenavon, Dowlais and 
Cyfarthfa taking the lead. The stocks have been principally 
Rubio, Garucha, and Salta Bella. 

) tion is rife in this district as to the future of nickel silver 
in blending with steel, and whether at the Cyfarthfa and Dowlais 
works, where the laboratories are maintained in a high state of 
efficiency, some practical experiments may not be attempted. 
Aluminium, in which the shales of the coal field are admittedly 
rich, has come into the district commercially, and can be had at 
2s. per pound. 

I note that Llanbradace Colliery has sent up its first train of coal. 
The first output was 60 tons, and the first train was decorated with 
colours. There was a narrow escape from disaster at this colliery 
a few days ago, one of the bowks descendiag with alarming 
rapidity, but happily the skill and coolness shown at the top of the 
shaft saved from disaster. 

The speculation in Glasgow pig continues, and prices mid-week 
at Swansea were from 47s.; market flat towards the close. Other 
quotations were as follows:—Middlesbrough, 35s. to 34s. 74d.; 
hematite, 45s. 6d. to 45s. 44d. for mixed numbers; Welsh bars, 
£5 5s, to £5 7s. 6d.; iron and steel sheets unchanged ; steel rails, 
heavy, from £4; light, £5 to £5 5s.; and colliery, £6. 





In y times this would have | d stocks derably ; 
but the make last week was large, totalling 83,663 boxes, so now 
stocks are at 227,526 boxes. Notwithstanding this the tone of 
the trade is good, and large shipments are certain this and next 
week, Quotations remain, but are stiffer, and an advance is daily 
expected. 

American prospects for Welsh makers are regarded as good, 
for though details are to hand of the formation of new tin-plate 
companies, a considerable time must co before the rivalry can 
make itself felt. The present excellent brands of the leading firms 
are the results of large outlay, great patience in often painful ex- 
periments, and perseverance blended with marked ability. These 
things are not to be bought off-hand for dollars, and while America 
is learning to become a good ‘‘tinman,” Wales must have the 
running. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


Ay unfavourable tone continues to prevail on the iron markets 
over here, weakness in demand and depressed quotations being 
the general complaint. In the export trade a decided decrease 
has oe oe | lately. There is a very slight improvement 
perceptible in some branches of the Silesian iron business, but as 
stocks are rather large at most of the works, and the orders booked 
of no great weight, the weakness in prices, as well as the generally 
depressed tendency, will most likely continue for some time. The 

t kers are complaining of insufficient employment, while the 
prices fetched are unremunerative in the extreme. 

In Austria-Hungary the iron business is developing most favour- 
ably. The position of the pig iron trade continues a fair one ; 
stocks of any weight are nowhere to be found. Export business 
has somewhat improved just lately. In manufactured iron a fair 
business is being transacted, especially in Hungary, where the 
works are reported in brisk employment. Plates are quiet, com- 
paratively speaking, but a revival in that article is expected soon 
to take place. Quotations for raw as well as finished iron are the 
same as before. 

French iron industry does not show much change upon the week, 
a quiet business being done in all departments of the trade. An 
attempt has been made to raise prices, causing consumers to 
become even more reserved than before, so that the actual business 
doing is extremely small. In Paris merchant bars continue to be 
noted 155f. p.t., while girders are standing at 160f. p.t. French 
trade in iron and steel, during the year 1892, as compared to 1891, 
was as follows :— 








Import. Export. 
1892. 1891. 1892. 1891 
Tons. Tons, Tons. Tons. 
Iron ore .. .. 1,683,758 1,437,586 804,646 208,550 
Pigiron.. .. 87,2738 56,750 120,755 98,058 
Finished iron 17,912 18,174 80,010 34,116 
Steel ve 5,255 5,303 9,001 18,079 


In Belgium, iron trade all through remains in a very unsatis- 
factory condition. Some small orders have recently been secured, 
but at prices so extremely low that profit is out of the question. 
Restriction of output has again been resorted to at many of the 
larger works. Prices for raw as well as for manufactured iron 
oontinue to show a decreasing tendency. 

A feeling of quietness and even of dulness still prevails on the 
iron market in Rheinland-Westphalia. The improvements noticed 
in some branches of the iron industry are but slight and passing, 
and do not in the least affect prices or demand. In the pig iron 
department stocks are increasing, in spite of a very limited output. 
Prices have, on the whole, remained unchanged, but in some cases 
buyers have been successful in further pressing them down. There 
is no change whatever to notice in the malleable iron industry. 
Bars are little inquired for, and makers report their books rather 
bare of orders. It is noteworthy that at a recent tendering for 
railway requirements the lowest offer for bars was M. 113 p.t. The 
demand for girders is poor, with no wo pe for improvement in 
the near future. Hoops, on the other hand, are reported in better 
request. Plates, too, appear to have slightly improved of late, 
although there is still very little actual business doing in that 
article. Sheets have not altered since previous letter ; some of the 
mills are reported in fairly satisfactory occupation, but prices are 
universally complained of as being strongly depressed. Rivets 
continue very much neglected. The same holds for wire and wire 
nails. Foundries, as well as machine and wagon factories, remain 
in an unfavourable state ; the tube mills form an exception, being 
rather well and regularly employed. At a recent tendering for 
sleepers at Cologne the lowest offer was M. 103 p.t. ’ 

e production of the German blast furnace works was, during 
the year 1892, as under :— 


Forge pig and 














Bessemer, Basic. 
spiegeleisen. 
Tons. Tons Tons. 
January 163,538 29,282 160,112 
February 143,969 29,725 156,978 
March 161,169 34,668 169,593 
April . 159,304 28,238 160,182 
May . 165,706 27,213 168,080 
June. 147,156 25,202 168,157 
July .. 141,427 24,972 174,173 
August 151,910 19,761 176,863 
September 141,881 23,667 169,004 
October 156,688 .. 26,117 179,448 
November . a 24,759 162,422 
December BETEP os ts 23,220 161,298 
1,842,167 813,819 2,006,400 
Foundry Total of pig Total of pig 
ig. iron in 1892. iron in 1891. 
Sem. Tons. ‘ons. 
January .. 55,448 408,875 .. 848,355 
February . j, 878,700 331,660 
March oe 48,214 413,644 370,018 
April . 49,102 396,821 856,856 
May 47,897 408,896 356,516 
June 49,176 389,691 867,580 
July 58,821 398,893 381,587 
August 52,629 401,163 892,233 
September 62,816 397,458 390,901 
ber 53,870 416,073 393,166 
November 49,029 396,936 376,279 
mber 58,092 891,353 887,919 
630,617 4,793,003 4,452,019 








THE Union Steamship Company’s new steel twin- 
screw steamer Gaul, which has been built for their service to and 
from South Africa, has been launched from Messrs, Harland and 
Wolff's yard at Belfast. The auneiee of this vessel will mark 
a new departure in the policy of the Union Steamship Company. 
The gross tonnage of the Gaul will be about 4830, and she will be 
propelled by manganese bronze twin-screws, driven by two sets of 
triple-expansion engines, each Papen | an indicated horse-power 
of about 2000. The Gaul, while providing a “— large carrying 
capacity for cargo on a light draught of water, will have unusually 
complete accommodation for first, second, and third-class passen- 
gers, all of whom will be carried on the upper deck. She will be 
specially fitted with every convenience, including electrit light, 
refrigerator, and cold chambers for the conveyance of fruit. 
Messrs, Harland and Wolff are constructing for the Union Steam- 
ship Company, in addition to the Gaul, two other exactly similar 
vessels, to be named the Goth and the Greek respectively, and 


these vessels will be ready for launching in a short time. 
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Messrs. Fleming and Ferguson, ders 

and engineers, Paisley, launched on the 20th inst. 
from their Merksworth yard a steel screw yacht 
for the Foyle and Bann Fishery Board. She has 
been built to Board of Trade and Lloyd’s require- 
ments from designs by Messrs. G. L. Watson and 
Co., Glasgow, who have also superintended her 
sonstruction. 
"On the 18th inst. Messrs. Ropner and Son 
launched a steel screw steamer of the following 
dimensions, viz.:—Length over all, 335ft. 6in.; 
breadth, 41ft. 6in.; depth moulded, 23ft. 8in. 
She will be classed 100 Al at Lloyd’s, and carry 
4650 tons dead-weight on Lloyd’sfreeboard. She 
has raised quarter-deck and partial awning deck, 
cellular bottom for water ballast, and is built on 
the web-frame principle, having all the latest 
improvements for a first-class cargo steamer. 
Her triple-expansion engines are by Messrs, 
Blair and Co., of 1100 indicated horse-power, with 
two large steel boilers working at 160 1b. She 
has been built for Bergen owners, and the name 
of Lyderhorn was given to her by Miss May 
Barugh. 

On Saturday afternoon the handsome new 
steamer Castillian Prince, built by Messrs. Swan 
and Hunter, Wallsend-on-Tyne, to the order of 
Mr. James Knott, Newcastle, proceeded to sea to 
test her speed on the measured mile off Tyne- 
mouth. The owner was on board, and Messrs. 
Swan and Hunter were represented by Mr. C. 
Stephenson, and the engine builders, Messrs. R. 
Stephenson and Co., Newcastle, by Mr. Walker. 
Much satisfaction was expressed with the beha- 
viour of the vessel and her machinery, a mean 
speed of ten knots being obtained fully loaded on 
six successive runs; the engines working smoothly, 
and without vibration. The vessel afterwards 
proceeded on her maiden voyage to Ancona under 
the command of Capt. David Coull. 

Earles’ Shipbuilding and Engineering Company 
have launched from their yard at Hull a fine 
twin-screw steamer, named the Chelmsford, for 
service on the new route between Harwich and 
the Hook of Holland. She is intended almost 
exclusively for passenger service, and has accom- 
modation for 200 first-class, beside about 65 
second-class and a limited number of third-class, 
She is of the awning deck type, and is larger 
than the ships engaged in the other branches of 
the Great Eastern Railway traffic, being 300ft. 
long, 34ft. 6in, beam, and 16ft. depth. She is 
intended also for a much higher rate of speed, 
the machinery being on the triple compound prin- 
ciple, and the boilers will be assisted with forced 
draught fans to insure regularity in power and 
speed, 

"Os the afternoon of the 16th Messrs. Irvine and 
Co. launched a fine steel screw steamer of about 
4700 tons deadweight carrying capacity, built 
to the order of Messrs, Thos. Appleby and Co., 
of West Hartlepool, The vessel will take Lloyd’s 
highest class and has been built under special 
survey. Her dimensions are 322ft. by 41ft. 6in. 
by 24ft. The deck erections consist of half poop 
raised quarter-deck, and partial awning-deck 
extending from break to stem. The saloon and 
cabins for captain and officers are fitted up in 
oop aft. The engineers are berthed in deck 
ouse at fore end of quarter-deck, and the crew 
forward on main deck. The hull is built on the 
web-frame principle with cellular double-bottom 
for water ballast. Large hatchways are fitted, 
four steam winches, steam steering gear amidships, 
screw gear aft, donkey boilers, and direct steam 
windlass. The boats are placed on beams over- 
head and all modern appliances will be fitted for 
general trading. Engines of the mg Oe rE 
type are being supplied by Messrs. Blair and Co., 
Stockton-on-Tees, The hull and machinery have 
been constructed under the supervision of the 
owners’ superintendents, Captain Baker and Mr, 
Norman, The christening ceremony was grace- 
fully performed by Miss Appleby, who named the 
veut Sidra as she left the ways. 








THe SuHip CHANNEL connecting Baltimore 
Harbour with deep water in Chesapeake Bay was 
completed within the last year, after 40 years of 
more or less continuous work. Baltimore now 
has a channel 18 miles long, 600ft, in width 
throughout, and nowhere less than 27ft. deep at 
mean low tide. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL 
EncIveErs.—The third annnal dinner of this 
Association was held on Saturday last at the 
Grand Hotel, Colmore-row, Birmingham. The 
president, Mr. A. Driver, took the chair, and was 
supported in the vice-chair by Mr, J. Floyd, 
vice-president, There was a very large attend- 
ance of members and friends, among whom were 
Councillor Martineau, chairman of the Municipal 
Technical School Committee ; Lieut.-Col. Barker, 
R.A., Lieut. Locke, Messrs. G. H. Haswell, M. A. 
Fairley, J. Archdale, J. Neville, H. Sylvester, 
J. C. Vaudrey, T. Meacock, E. Hazel, J. Smith, 
E. Barnes, F. Page, E. Taylor, and the following 
members of the Council :—Messrs, J. F, Crockatt, 
H. George, G. Birkbeck, G. Roberts, J. Williams, 
jun., W. J. Playdon, J. Mills, R. Mark, J. C. 
Baylies, H. Winwood, and L. O’Brien, secretary. 
The following gentlemen attended as representa- 
tives from kindred Associations:—Mr. Garnish 
(London), Mr. G. T. Bootes (Newcastle), Mr. L. 
Craister (Leeds), Mr. T. Goldsbrough (Middles- 
brough), Mr. G. Addy (Sheffield), and Mr. Jack 
(Woolwich), The toast list included ‘“ Prosperity 
to the Association,” proposed by Mr. J. C. 
Vaudrey, and responded to by the chairman. 
“Technical Education” was pocgeene by Mr. 

Hazel, and responded to Councillor 
Martineau. ‘‘ Hono Members” was given 
by Mr. J. Floyd, and duly responded to by 
Lieut, Locke. ‘‘The Engineering and Metal 
Trades” was given by Mr, G. H. Haswell, and 
responded to by Mr. H. Sylvester, in the 
unavoidable absence of Alderman Cook. For the 
** Kindred Associations,” proposed by Mr. W. J. 
Claydon, there were six responses from the 
various representatives present. Vocal and 
instrumental music was given between the toasts. 
The proceedings were brought to a close by the 
singing of the National Anthem, universal satis- 
faction being exp at the success of the 
gathering. ‘Our Guests” was pro by Mr. 
J. Neville, and responded to by Lieut.-Colonel 
Barker, R.A. 





L from ‘* The Illustrated Oficial Journal oy 
Patents.” 


Application for Letters Patent. 


*,” When Jeicote have been ‘ communicated” the 
name an 


address of the communicating party are 
printed in italics. - 
8th February, 1893. 


2758. IMPLEMENTS for Prunino Trees, &c., 8. Hall 
Derby. 

759. SUPPORTING Binds and Suutrers, L. Johnston, 
Handsworth. ‘ 

2760. Dryisa Macuines for Ciotu, R. C. Ross, 
Glasgow. 

761. MeTaLuic Pistons, N. MacBeth, Manchester. 

2762. Removinc Merats from Inpia-RuBBER, J. 
Anderson, jun., Manchester. 

2763. Brazep MeTrALLic Tubes, Baron Rose, Birming- 


ham. 

2764. Grrpers and Meta Sections, P. Robinson, Bir- 
mingham. 

2765. Name Piates, A. Brown and H. C. Pruce, Bir- 
mingham. 

2766. New Se_vepGe Motion for Looms, J. Payne, 


on. 
2767. ATTACHMENT for Curtinc Macuines, W. Howard, 
London. 
2768. CuHiLtep Castines, W. Lewis and J. Davies, 
Merthyr Tydvil. 
2769. Paper Fi.es, J. Gardner, Manchester. 
2770. Hypravuxic Lirts, E. P. J. G. Licot, Man- 
chester. 
2771. Taps, T. Winter, Halifax. 
2772. Economisine Fvet in Steam Bosvers, R. Harri- 
son and H. I. Humphreys, London. 
2773. WiNNowInc and Sortinc Macuings, G. Nikel, 
London. 
2774. Pneumatic CycLe Trees, J. M. and W. Starley, 
Birmingham. 
2775. SHutrLe Guarps for Looms, 8. Hopkinson and J. 
Maymon, Preston. 
2776. Action of the Swe.is SuuTr_e Boxes, R. Scott, 
Dundee. 
sae Haviine Gear for Fisuinc Boats, D. McMaster, 
iw. 
2778. Securino Sais to the Masts of Yacuts, J. J. 
Valter, G Ww. 
2779. Macninery for MakinG Firewoop, R. and W. 
Jamieson, Greenock. 
2780. Trouser Hook for Cycuists, J. W. Marchbank, 
Newcastle-on-Tyne. 
2781. Devices for SeaLinc ENvELores, H. Williamson, 
London. 
2782, Keyiess Lock Sear, H. Williamson, London. 
2788. New Propuct from Onions, W. Hutchings, 
London, 
2784. ScREW-DRIVER, J. Turner, London. 
2785. WALKING Stick, J. Turner, London. 
2786. Boor Tips, J. T. Hartell, Bristol. 
2787. TeLLuRIAN J. B. Fisher, Deal. 
2788. Gas Enoines, E. W. Evans, Manchester. 
2789. Rims of Cycte Wuee.s, E. Warwick, Bir- 
mingham. 
2790. Permutation Locks, H. H. Lake.—(7. Kromer, 
Germany.) 
2791. Process for Propucinc Warter-cas, F. Fanta, 
London. 
2792. Hoz Biape Protector, T. H. Walden and W. 
Patfield, King’s Lynn. 
2793. VaLves, A. G. Brookes.—(M. Greeven and Co., 
Germany.) 
2794. TooL-HoLpERs, T. W. Barber and C. C. Potter, 
St. Leonards-on-Sea. 
. Penci, SHARPENERS, A. Benda, London. 
. Topacco Pires, A. Gough, London. 
. Guipe PuLLey Mecuanism, H. Alty, London. 
. Drivinc Mecuanism for Cycxes, F. Stallknecht, 
London. 
2799. Weavinc CHENILLE Wert or Fur, W. H. Smith, 
London. 
2800. Rirces and Fow inc-preces, J. P. K. Hannay, 
London. 
2801. Gas Burners, L. Denayrouze, London. 
2802. Ripinc Sappies, M. © tens, W. Hampson, 
and J. Scott, London. 
2803. Picron Boxes, W. Durland, London. 
2804. Wrapper for Packine Butter, W. McDonnell, 
London. 
2805. PROPELLING MecHANISM of VELOcIPEDEs, J. Le 
Men, London. 
2806. ADJUSTABLE Support for Curtain Rops, F. and 
C, Otto, London. 
2807. Apparatus for Puriryinc Water, A. T. Walker, 
London. 
2808. Vacuum Pumps, W. 8. Moore, London. 
2809. AuTomaTic Vatve, F. A. Poupard, London. 
2810. Apparatus for Lirtinc Harrows, J. A. Duret, 
London. 
2811. P1anos, D. W. Nightingale and 8. G. Wicking, 
London. 
2812. Pumps, W. Fuller and C. J. Bremerkamp, 
London. 
2813. INDIA-RUBBER Burrer Sprinos, F. Spencer, 
London. 
2814. Pyeumatic Tire Vatves, R. R. Gubbins and G. 
Harcourt, London. 
2815. RaiLway Suunrers, A. J. Boult.—(C. C. EB. 
Lesenberg, Germany.) 
2816. Liquip Meters, W. P. 
Samain, France. 
2817. Steam Boi.er and other Furnaces, W. T. Smith, 
Manchester. 
. Bossin Supports, J. Butcher and J. Clarke, 
London. 
2819. Taps, J. Watkinson, Manchester. 
2820. ATTACHING PNEuMaTic Tires, C. H. Guest and 
L. Barrow, London. 
2821. Pot-Hooks, P. Willis.—(B. Trewhella, jua., and 
W. Trewhella, Australia.) 
2822. Bencu-poa, C. A. Wayland, London. 
2823. VARNISHES and Paints, J. M. Smith, Man- 
chester. 
2824. Toy, M. Cole, London. 
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2825. Warm Water Box, A. S. Gilbertson and A. G 
Pege, Hertford. 

2826. Bicycies, C Mundy, Glasgow. 

2827. Envevores, E. Ball, Wal ls 

2828. PNeumatic Tires for Wueets, H. Faulkner, 
London. 

2829. AUDIBLE ALARM for BurcLarRs, W. Sweetland, 
Bristol. 

2830. SKETCHING-BoARDS for PaintinG, A. E. Rigg, 
Bradford. 

2831. Woopen Pavettes, A. E. Rigg, Bradford. 

2832. Miners’ Borina Apparatus, F, Scott, Sheffield. 

2833. Dress SuspenpERS, R. Whitehead, Yorkshire. 

2834. Maxine Rves, &c., R. Booth, G. Whittell, and I. 
Tyas, Halifax. 

. RecoveRING Waste SutpHuric Acip, I. Levin- 

stein, Manchester. 

2836. ScREwW PropE.LeRs, G. Twigden, Bristol. 

2887. Maxine Imitation VeLiuM, A. W. Titford, 
London. 

2838. Tire for CrcLes and other WHEELS, W. R. Swain, 


2839. CRANE APPARATUs for LirTING, &c., F. G. M. 
Stoney, Glasgow. 
. Purirication of SewaceE, J. Turner, Leeds. 
2841. WASHING-MACHINE ROLLERS, A. A. and R. W. 
th, Manchester. 
= USIBLE PLvcs, G. Stevenson and M. B. Baird, 


iw. 

a KING Rances, L. A. Teale and R, M. Somers, 

2844. SEWAGE Tanks, E. W, Ives and C. T. L. Bristow, 
Derby. 





2845. gy nga Factory Fires, W. H. Halls- 

we ‘a e 

2846. Ease. Peo and Cup, J. Greaves, Oldham. 

2847. Compounp Sprinc Device, G. W. Gardiner, 
Newcastle-on-Tyne. 

2848. AppLiaNce for Hotvinc Jam, W. R_ Deacon, 
Bristol. 


2849. THERMOMETER SPRING Cace, W. A. Norrish, 
Liverpool: 
2850. Lapies’ Dress Pocket Prorector, W. Wade, 


8. 

2851. Gas Enarnes, A. R. Bellamy, Manchester. 

2852. Fixine Loose Toncugs to Boors, C. Lillicrap, 
London. 

2858. Corron Reet Hoipine Apparatus, L. F. Jackson, 
London. 

2854. Raitway SicNa.iine, G. H. Catt, Southampton. 

2855. Pire and Tupe Swivet Union, A. Murray, 
Nottingham. 
56. Cocoa MecuanicaL Dryinc Pant, C. Risk, 
West Indies. 

2857. ANcuors, E. Finch, Newcastie-on-Tyne. 

2858. WATER -CLosets, C. Penney and J. Thackrah, 
Stockport. 

2859. WEIGHING MacuHINEs, J. Greenhough, Liverpool. 

2860. Lamp Burners, G. D. Pieser, London. 

2861. Stirrup LeatHer Susrenpers, G. Biebuyck, 


ndon. 

2862. Stream Enoine Governors, H. J. T. Piercy, H. 
Lea, W. H. Thornbery, jun., and A. E. A. Edwards, 
Birmingham. 

2863. Cigar and Cicaretre Houpers, &c., J. Favet, 
London. 

2864. Spryninc Macuine Ciearer, J. Mullin, Man- 
chester, 

2865. FasTeNING Boor, &c., Butrons, H. W. Hulbert, 
London. 

2866. Tires of Carriace, &c., WHEELS, H. Sansom, 
London. 

2867. Corrins, C. Gooding, London. 

2868. Menu Stanps, H. Martin, Birmingham. 

2869. Trousers Cutrine, H. White, London. 

2870. Fasteninc Envevores, W. Greville, London. 

2871. Bac Frame Fastener, J. Spencer and A. Davies, 
London. 

<= ComPpREsseD Air Enoine, J. C. O’Brien, Lon- 

n 


on. 
2873. AUTOMATIC ADVERTISING APPaRATUs, W. Deller, 
on. 
2874. CycLe Carriaces, R. Devereux and W. 8. Frost, 
on. 
2875. Suipe Ruve and Kyire, W. and A. House, 


ndon. 

2876. ALTERNATING TREADLE GEAR for Cycces, T. Cloke, 
London. 

2877. Errervescent Fruit BEVERAGE, 
London. 

2878. Raitway and other Venices, T. W. Spink, 
Lindon. 

2879. Automatic Liquip DELIVERING APPARATUS, P. 
Leoni, London. 

2880. SHeetT Metar Roorine, C. Thomerson, London. 

2881. AcTuaTING the Currers of Horse-cLiprers, W. 
Nelson and J. J. Niven, London. 

2882. Course for CycLe Races, W. Peacock, London. 

2883. TREATMENT of GaLena for the Propuction of 
Leap, A. Macdonald, London. 

2884. PHAaRMACEUTIC PREPARATIONS, W. Webster and 
T. Moore, London. 

2885. Smooruine Irons or Frat Irons, D. Nolting, 
London. 

2886. Freep MecHANisM for PLANING-MACHINES, A. J. 
Smith, London. 

2887. — for Drivinc Ciocks, &c., A. A. Lateulere, 

mdon. 

2888. Exectric Foo Sicnai, H. Brocklehurst and H. 
Constien, London. 

2889. BinauRAL Stetuoscopes, F. Walters, London. 

2890. Hor Air Encines, A. J. Boult.—(N. Brachetti, 
Belgium.) 

2891. Tosacco Pires and Cigar Tugs, J. B. Boggiano, 
Liverpool. 

2892. Tires for the WuEELs of CyciEs, 8. Green, Man- 
chester. 

2893, Apparatus for DispLayine Pictures, &c., A. C. 
Fraenkel, London. 

2894. bce Exp Cutters, &c., J. J. Harrison, Liver- 


J. Sasse, 


pool, 

2895. Mup Gvuarps for the WHeEts of Cycies, A. 
Hartley, Manchester. 

2896. ManuracTuRE of Atconois, &c., N. 
London. 

2897. Apparatus for Heatinc Bur_p1Nes, R. Dawson, 
Manchester. 

2898. BooKBINDER’s Presses, W. Spink, London. 

2899. CLINCHER BiInp CIP, W. Shave, London. 

2900. Makine ArtiriciaL TeeTH, C. F. Rutterford, 
London. 

2901. APPARATUS for BURNING MINERAL OIL, B. Grosche, 


Iseli, 


ndon. 
2902. Device for Raisinc SuNKEN Surps, J. I. Williams, 

ndon. 
2903. APPLIANCE for Miver’s Lamps, J. V. Wilson, 

London. 


2904. Bearincs and Bearinea Surraces, F. W. Wey- 
mouth, London. 

2905. WasuiNc Borties, H. H. Lake.—(A. A. Pindstoste, 
Denmark.) 

2906. Tare Measure, F. Buck, London. 

2907. Rotary Encines or Pumps, F. Brackemann, 
London. 

2908. Jacquarps, M. Boudard and C. H. Crawley, 
London. 


2909. Uniocxinc Apparatus for Gates, &c., The 
Bostwick Gate and Shutter Company, Ld., and W. E. 
W m, London. 

2910. PREVENTING CorROSION Of PROPELLER SHAFTS, 
W. Dumlin, London. 

Apparatus for Propucine Iiivusions, J. W. 
Graydon, London. 

2912. Or Encrves J. E. Weyman, Sheffield. 

2913. Drivinc AxLes of Tricycies, E. F. Elliot, 
Essex. 

2914. WHEELS for Bicyces, &c., E. F. Elliot, Essex. 

2915. Type Castine Macuines, &c., O. Titchener, 
London. 

2916. Lipsof Mik Cans, R. L. Tuffin and G. A. Dowse, 
London. 


2917. fo al for Smokers’ Uses, C. R. Skinner, 
ndon. 
2918. Compass Carp MARKINGs on CLock Dats, J, 
, London. 


2919. PREsERVING EpisLte Propvce, W. S. Simpson, 
London. 
2920. Construction of Steam Encines, W. Kerr, 
London. 
2921. P - amaaal for Mrxinc Soup, A. Brunetti, 
mdon. 
2922. Erectric Ciocks, H. Scott and H. K. Burnet, 
Bradford. 
2923. KerRosENE Lamps and Sroves, C. Trench, 
Boston, U.S. 
“— a Casgs, P. Kiissner and O. Hossfeld, 
erlin, 


10th February, 1893: 


2925. Reminper for Cxiocxs, Watcues, &c., R. 
oan tt, London. 
26. 


OTOGRAPHIC AppaRatTus, J. E. W. Erdesley, 
Basingstoke. 
2927. Puncuina Lace Hotes in Boors, T. H. Bull, 


2928. SUPPLYING Arr to FurNnacss, G. Knowles, W. H. 
ve, and J. J. and T. F. Meldrum, Liverpool. 
> ee Macuines, T. H. Wharton and H. 
onies, is 
2980. PHotocraPuic Rockine Apparatus, T. F. Wood, 
Bristol. 
2931. Toy, W. Terry, Barnes, 
2982. ATTACHMENT for Latnes, W. Shaw and W. Hunt, 
Birmingham. 
2938. Firttnas for METALLIc Bepstgeaps, A. Heath, 
Birminghar. 





2934. MAKING 
Birmingham. 

2985. Fzepine Borries, T. Young, Birmingham. 

= ee Power Economiser, T. Tinker, 

e. 

2937. ms, E. and G. Hindle and W. Isherwood, 
Halifax. 

2988. Conveyino ArticLEs, A. Miiller, Manchester. 

2939. Securine Sappies of Cycies, H. Salsbury, 
London. 

2940. ELectRicaL TREATMENT of Gases, J. E. Richard- 
son, Derby. 

2941. Parnrers’ Brusues, H. T. Thomas, Bristol. 

2942. Smoke Consumina Apparatus, T. Lester, Mid- 


Bar and Anczz Iron, H. E. Partridge, 


leton. 
2943. DistripuTinc Motive Force, &c., J. Sharp, 


ow. 

2944. SypHon Discuarce Pires, W. H. Bate, Bir- 
mingham. 

2945. Fioats for Batt Cocks, W. H. Bate, Bir- 
—— 

2946. GaLvanic Batreries, R. J. Crowley and J. R. 
Grant, London. 

2947. Lock Nuts for Screwep Botts, J. E. Steevenson, 
Nottingham. 

2948. Seep Box Fixep to Pioveu, J. Webb, Taunton. 

2949. PorTaBLe Stranp, J. V. Mountford, Manchester. 

2950. Device for ATracHMENT to Brooms, J. Spratt, 
Worthing. 

2951. Means for Usinc Cuemica.s, J. Morris, Cliddes- 
den, near ingstoke. ; 

2952. BurNIsHER Tooxs, F. Merry, Leicester. 

2953. Rapip Controx of Surps, J. Mumford, Thornton 
Heath. 

2954. ExTeRNAL Caps for MANHOLE Covers, J. Mills, 
Manchester. 

2955. Sarety Trousers, K. Shaer, London. 

2956. METALLIC RoorinG, J. Dick, Glasgow. 

2957. Pistons of Pumps and Syrinces, H. Turner, 
Sheffield. 

2958. Sarety Enve ope, J. Blackburn, Latchford, near 
Warrington. 

= ema Rances and Stoves, H. M. Ashley, 

ork. 

2960. I. X. L. Horsesnog, G. Welch and W. Haycock, 
Walkley. 

2961. Gas Governors, J. Hawkyard and J. Braddock, 
Manchester. 

2962. GoL¥rEer’s Dums CapptEz, J. T. McGuffie, Glasgow. 

2963. Rims of CycLe WHEE xs, J. H. Nunn, London. 

2964. — Tires of CycLte Wuee.s, J. H. Nunn, 

mdon. 

2965. Groovep Brick, J. E. Rossiter, London. 

2066. Manuracture of Letters, W. J. Locket and W. 
G. Nichols, London. 

2967. Nrp ADyusTING PENHOLDER, J. Pooley, Rugby. 

2968. VaLise for Beppine, &c., H. H. Phillpot aud J. 
Bathurst, London. 

2969. Stipe Hook for ReLeasinc FaLiten Horses, A. 
Ricketts, London. 

2970. Case for Gory Civss, H. H. Phillpot and J. 
Bathurst, London. 

2971. ProvectinG Imaces on to Distant Bopies, R. A. 
Scott, London. 

2972. Borriine Beveraces, J. H. and J. W. Galloway, 
London. 

2973. Hose Pipine, J. W. Leckenby and E. Fleming, 
London. 

2974. Rances and Grates, D. Taylor, Birmingham. 

2975. Wasu or CLotues Boarps, J. J. Royle and J. H. 
Lapthorn, Manchester. 

2976. SELF-acTING VENT Pecs for Casks, E. W. Cooper, 
London. 

2977. ELectric CoMMUNICATIONS with Licutsuips, J. 





2978. Secure LappEeR Grip, H. MacCormack and J. M. 
Buckley, London. 

2979. Device for Foupisc Neckties, T. Martin, 
Sleaford 


ord. 
= ee Hankine Macuive, J. Adam, jun., 


undee. 

2981. Printers’ Quorns, F. Dopfer, London. 

2982. Lastinc Macuines, C. A. Day.—(The Whiffen- 
Lake Lasting Machine Company, United States.) 

2983. ManuractuRE of LinoLeum, &c., T. Mitchell, 
London. 

2984, AMIPONAPHTHOLDISULPHOACID, C. D. Abel.—( The 
Actien Gesellschaft fiir Anilin Fabrikation, Germany.) 

2985. Retort Lip Fasrenrnos, D. Terrace, London. 

2986. Support for CLEaNING Winpows, W. O. Evans, 
London. 

2987. Packinc of Gavce Guasses, &c., W. Dick, 

mstone. 

2988. Coat CaBivets, B. Barnes, London. 

2989. Propuction of Woop Fisre, &c., A. Térngren, 
London. 

2990. Sneep Dip, A. Robertson, London. 

2991. BituiaRD and Dinine Tastes, C. H. Wood, 

effield. 
2992. Bearinos, A. Gascoine, London. 
2993. AXLEes and AXLE-BOxEs of VEHICLES, A. Gascoine, 


ndon. 

2994. Heatinc Apparatus, J. T. Grindrod and J. Holt, 
London. 

2995. Friction CLurcues, W. H. Lindsay, London. 

2996. Friction CLurcues, W. H. Lindsay, London. 

2997. Wixpinc MecuanisM for Hoists, W. H. Lindsay, 
London. 

= Power TRANSMITTERS, W. H. Lindsay, Lon- 

on 


2999. PNeumaTic CycLe WHEELS, &c., E. Michelin, 
London. 

3000. Fire-escare, H. Schwannecke, London. 

3001. Barus, J. C. Peters, London. 

3002. HorsEsHors, E. Berger and F. Ringel, 
London. 

3003. GUMMING or VARNISHING Paper, G. R. E. Overett, 


ion. 

3004. ALARM Apparatus for VELOcIPEDEs, I. 
London. 

3005. New Toy, T. Hooper and 8. G. 
London. 

3006. ALARM for Doors and Winpows, H. E. N. Mason, 
London. 

3007. Printinc Macurvery, A. J. Boult.—(J/. L. Coz, 
United States.) 

3008. Pire Stems, W. P. Thompson.—(A. Reuss, Ger- 
many.) 

3009. ParPER ArRTicLEs, J. Prokop and F. Fiedler 
London. 

3010. Correr-pots, &c., S., A., and I. Griffiths, 
Liverpool. 

8011. MerTers, T. Derichs, London. 

3012. Devices for Seepinc Raisins, W. 8. Scales, 
London. 

8013. Prorectinc River Banks, H. H. Lake.—(G. 
Villa, Italy.) 

3014. Stop Vatves, J. A. and J. Hopkinson, 
London. 

3015. — Macuixes, G. O. Goddard and E. Brown, 

mdon. 
8016. Locks, T. L. Roberts, London. 
3017. ——— for CurLING Hair, H. W. Hulbert, 


Armer, 


Moore, 


London. 

8018. Puce Drums, J. R. Thame and H. Sanguinetti, 
London. 

3019. CuiLp's Swiyernc Cot and Cuairs, R. Griffiths, 


3020. STRIKING Ptate, H. Collins and W. T. Baldwin, 
London. 


llth February, 1898. 
3021. PREVENTING Fiuips Upsertixa, H. Laurence, 
ndon. 
8022. CurnLING Toncs and GLove SrReTcHEeR, M. 
rnor, ‘ham. 
8023. Copy Stanp for Drawinc Boarps, W. H. Young, 
Redditch. 
3024. ee Sprinkers, 8. Walker and G. Leek, 
cliffe. 
8025. SteaM Borers, P. Pinckney, Southsea. 


3026. SHavine BrusHeEs, A. Q. Walsh, London. 
$027. Door FurnitTuRE, J. H, Norrington, London. 
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3028. CompENsATING Motions for Cranks, J. Drons- 
field, Manchester. 

3029. Carp Fiat Grinpivc Macutyss, J. Dronsfield, 
Manchester. 

3030. Hats, E. K. Dutton.—(W. 4. Baglin and G. Yule, 
United States.) 

3031. TexTILe Macuivery, J. M. Hetherington and T. 
Ivers, Manchester. 

3032. Merat Rappinec Puartes, C. J. Phillips, London. 

3033. Doc Cotzars, T. Sutcliffe, jun., and J. R. 
Churchill, London. 

3034. VarnisHes, A. M. Dumoulin, London. 

3035. Type-wriTers, F. Bryan, London. 

3036. AuTomaTic Raitway SicNaLiixc, J. Coombs, 
Sheffield. 

3037. Rotiers for Mortar Mitts, W. H. Walker, 
Sheffield. 

8038. Fornaces, P. Lucas, Sheffield. 

3039. Wixpows, G. Glasson, Derby. 

3040. FLexip.e Tires for Cycies, C. A. Carr, Man- 
chester. 

8041. Lamps, P. Grandjean, Manchester. 

= Avromatic Raitway Sicnatiiye, J. Howitt, 

iw. 

3043. PaPER-MAKING Macuinery, J. Luke, jun., 
Glasgow. 

3044. Wacons, J. Hurst, Glasgow. 

8045. Borrnc Macurnss, C. F. Hotchkiss, Glasgow. 

3046. Croprrinc or SHEARING Macuings, J. Dickson, 
Sheffield. 

3047. Strrrvp, J. Scott, London. 

$048. EXTINGUISHERS for O1L-Lamps, J. Munday, Bir- 


ye am. 

3049. Crocnet and Burron Hooks, W. H. Yeomans, 
Birming! > 

3050. Device for Brixpinc Broken Suarts, H. Simon, 
London. 

3051. Maxine Patrerns of Garments, S. and M. A. 
Hill, Manchester. 

3052. TuckiNG-In the Tacs of Top-soors, R. L. Crank- 
shaw, Manchester. 

3053. Evectric Licutine, F. W. Golby.—(D. M. Moore, 
United States.) 

3054. Apparatus for MeasuriNG Distances, J. Munro, 
Croydon. 

3055. Vatve for Cranes, C. Cornes and W. R. Green, 
Greenwich. 

3056. WaATER-cLosrTs and Urinats, A. Fowler, jun., 
Manchester. 

3057. Tuermostats, A. Shiels, Glasgow. 

3058. VELOcIPEDEs, H. Casse, London. 

3059. Lamps, W. Stone, C. Ralston, J. Gregg, and W. 
A. Holmes, London. 

3060. Raisinc SunKEN Vesseus, J. T. Kelly and J. 
-_ London. 

3061. Expanpinc Puuteys, J. Walker and J. Strang, 
Manchester. 

3062. Borers, J. Mills, Manchester. 

3063. VERMIN Pp, T. Thomson, London. 

3064. Arm and Dvust-tTicut Doors, J. Bahlsen, 
Tendon. 

3065. Quarry Bars, A. W. Daw and Z. W. Daw, 
London. 

3066. Dyersc, &c., S. Skucek and F. Jelen, 


3067. Wasninc or CLEaNsING Bortties, W. Beetham, 
Liverpool. 

3068. Seow Boxes, W. Bradford and A. Grundy, 
Liverpool. 

8069. ApvEeRTIsING Devices, W. E. Rowlands and R. 
Fowler, Liverpool. 

8070. BEER Mvuc Sranp, E. Paproth and R. Aster, 
Liverpool. 

8071. AvToMaTic ELEcTRICc SIGNALLING, The Automatic 
Electric Railway Signal Co., Ld., and E. Blakey, 
London. 

3072. Corp HoLtperR for Wixpow BLrnps, S. M. Gully, 


ndon. 

3073. ea, &c., M. Kotyad and W. Moseley, 
ndon. 

3074. Praninc Macurves for Iron, &c., G. Bird, 
mdon. 


3075. ORNAMENTING Guernsey MiLx Cans, F. Cook, 


Birming! > 

3076. Ratmway SicnaLursc, H. Boddington and E. 
Gardner, London. 

3077. Preservinc Yeast for Transport, J. Heron, 
London. 

3078. ILLUMINATED FRaME for ADVERTISING, J. Collier, 
London. 

3079. New Cure Carp Case, H. L. Procter, 
London. 

3080. Lapres’ Boas, G. Lichtenstein and C. Stentzler, 
London. 

3081. VeLocipepe for Lanp and Sza, K. Thomann, 
London. 

3082. Fitterrsc and Disrsrectinc Water, H. W. F. 
Krone, Live L. 

3083. Roorinc TiLes, W. Shears, London. 

3084. SHuTTLe for Weavinc, R. Wood.—(N. Revenski, 
Russian-Poland.) 

3085. Repuctnc Resistance of Snips, R. Wood.—(E. 
Mason, Egypt.) . 

3086. Packine Tza, The Great Tower Street Tea Com- 
pany, Ld., and F. A. Eden, London. 

3087. Fastener for Groves, R. H. Bishop and F. R. 
Baker, London. 

3088. CLEANING Stones used in Printinc, G. Duncan, 
Liverpool. 

3089. Matets for DentaL SurceEry, W. H. Grimsdale, 
Teddington. 

3090. Ketries, J. Price, London. 

3091. Steam Encrves, H. Shield and D. J. Howells, 
Liverpool. 

3092. Arc Lamps, L. A. Hindley, London. 

3093. VaLves for Gas, M. L. Sykes and W. Walker, 
Manchester. 

3094. Freep Water Heaters, R. W. B. Sanderson, 
Manchester. 

3095. Stoprertnec Borr.es, R. W. B. Sanderson and J. 
Chapman, Manchester. 

3096. Coatinc Piates with Trix, A. Gilbertson, 
London. 

3097. Construction of Ripinc Sappves, J. M. Martin, 
London. 

3098. Construction of UMBRELLA-FRAMEs, C. Maid- 
ment, London. 

3099. Srockriycs and Socks, &c., A. S. Milward, 
London. 

3100. ArtiFic1aL Lime, E. T. Hughes.—(A. C. Shilling, 
United States.) 

3101. ArmaTuRE InsvuLaTors, C. W. Jefferson, 
London. 

3102. Tires for WHEELED Vexicies, F. Sheridan, 
London. 

8103. Stanps for WasHixc Tvuss, D. and J. McAinsh, 
Dundee. 


3104. Counter and Wat SHow Caszs, 8. J. Wiseman, 
Southampton. 

3105. Firoatine VesseEL Prope.iers, C. F. Osborne, 
London. 

3106. Cement, W. Webster, London. 

3107. ConveRTER for SMELTING Copper, C. Vattier, 


London. 
3198. Looms, E. Hollingworth.—(G. F. Hutchins, United 
-.- Fork Gvarps, T. W. N. Elvin, 
3110. i Foot Warmer, E. Weddell, 
i. Dust of Copper Ores, C. Vatticr, 


mdon. 
3112. Locks, E. Bates, Wolverhampton. 
3113. Flower SHowers and Sprays, M. A. A. Green, 


London. 
3114. Screw Drivers and Screws, W. G. Clifford, 
London. 
3115. WaTER Cooers, E. T. Green and C. B. Starkie, 
London. 
$116. reamed of Wuire Leap, J. V. Walton, 
mdon. 
3117. Screw Cur, J. Telfer, Whitehaven. 


- E.ectricaL Conpuctors, H. Edmunds, Lon- 
on. 





3119. FLeExrBLe ELectricat Conpvuctors, H. Edmunds, 
on. 

3120. Feeprnc Ore to Sramps, &c., W. J. Gilbert, 
London. 


3121. ARRANGEMENT of Steam Borers, E. T. Bousfield, 
London. 
3122. Parts of Vetocirepes, A. Blackwell, Bir- 


ming! 5 

3123. Lamp Firrines, C. A. Miller and A. H. Bishop, 
Birmingham. 

$124. Trres, T. Lees, Girvan. 

3125. Presses for Fixtsninc Fasrics, W. H. Jones, 


‘ord. 
3126. + meee and Wavkixe Strick, L. Schuster, 
mdon. 
3127. CorruGcaTep Metat Suvutrers, A. B. Juvé, 
mdon. 
3128. RerLectine Apparatus, T. W. Smith, London. 
3129. Fitter, A. C. Wells, London. 


18th February, 1893. 


3130. Bert for Lapres, H. Savage, London. 

3131. TuBULAR Boicers, H. B. Piper, Worthing. 

3132. Macuines for Makinc BrusHes, J. Myers, 
Halifax. 

3133. Toot for Bortnc Taper Hoes, F. H. Clarke 
and A. R. Hart, Bristol. 

3134. Hammers for Boots and Suors, J. Blakey, 


lax. 

3135. Lastrxe Boots and Sxoes, J. Blakey, Halifax. 

3136. Knirtinc Macuivery, W. Brown, Leicester. 

3137. Stencn Trap, H. White, Belper. 

3138. Merat Fixine Puarte, H. E. and A. E. Morris, 
Hertford. 

3159. PostaL ENvELopes and Wrappers, T. D. and 
T. D. Wilson, Middlesbrough. 

3140. Tires for Cycies, A. Black, Dundee. 

3141. Type-writers, W. A. Thomas, Liverpool. 

3142. Bets for Savinc Lire, J. Cochrane, jun., Leith. 

3143. SMOKE-CONSUMING APPLIANCES, W., A., and F. 
Crowther, Bradford. 

3144. Botrtes, &c., G. Petrie and J. K. Needham, 
Manchester. 

3145. Steam GENERATOR FuRNaceEs, G. Petrie and J. K. 
Needham, Manchester. 

3146. DiapHRacMs for TELEPHONEs, G. L. Anders and 
W. Kottgen, London. 

3147. Sree_yarps for Weicuinc Coats, C. H. Bartlett, 
Bristol. 

3148. SuxsHapes or Binns, B. G. Rowntree, Stockton- 
on-Tees. 

3149. EXTINGUISHING Fires, J. Longshaw, Manchester. 

3150. Topacco Pires, J. Mackay, Glasgow. 

3151. Fishinc-Hooks, W. B. Maxfield.—(C. W. Haue- 
back, Germany.) 

3152. ExecrricaL Penpvutvm Inpicator, E. Beal, 
Manchester. 

3153. Frames for Umprecias, &c., C. B. Clarke, 
Norwich. 

3154. Lirepoats, &c., J. Cochrane, jun., Leith. 

3155. BripLe and Harwgss, J. Talbot, Gloucestershire. 

3156. Vevocirpepgs, J. Dunkerley and W. Cowley, 
Manchester. 

3157. Lamps, S. Gartside, Manchester. 

3158S. Carryinc Sanitary Pipes, H., J., and A. Coult- 
hurst, Manchester. 

3159. Cyanrpgs, G. T. Beilby, Midlothian. 

3160. EaseL, H. A. Marshall, London. 

3161. Wrnpow Fastener, 8. Marsden, Manchester. 

3162. Steet Bett for Crcies, G. Hiller, Berlin. 

3163. Cycrte CHarn Guarps, H. French-Gillman, 


mdon. 

3164. Pont Protectors for Penciis, C. H. T. Bikker, 
jun., and J. Johnson, Birmingham. 

3165. Givine IyrtT1aL Motion to OmniBusEs, A. Thomp- 
son, London. 

3166. Ro_iinc PaRaLLet Rue and Scae, W. Coulsell, 
London. 

3167. Brake for Wacons, O. D. Deacon, London. 

3168. WHEELs for VeLocirepes, R. Taylor, London. 

3169. PeERaMBULATORs, J. Finan, Liverpool. 

3170. Evaporatinc Liguips, J. A. Morrell and J. 
Fromherz, Live: 1. 

3171. Castrnc Pic Lron, H. D. Hibbard, London. 

3172. MecHanicaL Bai Games, R. W. Barker.—(J. M. 
Hallowell, United States.) 

3173. Locks for Truyxs, W. J. Henry, London. 

3174. Repvuctnc Pressure VAtvEs, D. Gilson, London. 

3175. DriLtine and other Toots, W. Payton, Rich- 


mond. 
8176. Purses, E. Skeete, London. 
3177. Mountinc Crank AXLes, G. W. Tarver, London. 
3178. Hixctnc Lips of Canisters, &c., M. Wedlake, 


mdon. 
3179. Fittrsc Textme Fasrics, H. Whitehead, 


mdon. 

3180. Preumatic Tires for Cycies, F. Ellery, London. 

3181. Ro_iters for Reciprocatinc Rops, E. Charring- 
ton, London. 

3182. AMEDOALKYLSALICYLIC Acip, C. D, Abel.—({The 
Firm of Kiichler and Buff, Germany.) 

3198. -Arriat Toy, P. F. H. Reiffenstein, London. 

3184. BAND Brakes for VeLocirepes, R. Haddan.— 
(—— Lehut, France.) 

3185. Recorpinc and Repropucine Sounps, J. R. 
Quain, London. 

3186. Propucinc CoLovrep Ficures on Corron 
MATERIAL, A. Brookes. —(The Arnold Print 
Works, United States.) 

3187. Sausace Sturrixc Macuryes, C. W. Hottmann, 


mdon. 

3188. Propuctnc Vacuum in Steam Encines, M. H. 
Robinson, London. 

3189. Steam Generators, M. H. Robinson, London. 

3190. AUToMATICALLY OPENING and CLosine the 
Breecu of a Gun, A. Noble and C. H. Murray, 
London. 

3191. Buttons, J. C. F. E. Buchanan, London. 

3192. CHEEKED Eyes for Hoes, The Eagle Fi 
a y, Limited, E. J. Read, and F. A. Williams, 

mdon. 

3193. LeveLiinc InstruMENT, H. Blackham, London. 

3194. Or. Stove Curmyeys, J. Harper and Co. and C. 
Retallack, London. 

3195. Dravcnt Exciupine Apparatus, C. Coates, 
Londo 


nm. 
3196. VeyeeR Dryrnc Apparatus, F. Romhildt, 
London. 
3197. Ramway SIGNALLING Apparatus, J. Rice, 
London. 
3198. Cuimney Por, F. Stokes, R. Pinder, and J. Asher, 
Lond 


on. 

3199. Manprit, C. J. E. Smith, London. 

3200. Fixinc Wires to Insu.ators, P. R. Schomburg, 
London. 

3201. BorrLe Fituinc Apparatvs, J. Jackson, London. 

3202. Trusses, E. E. Boomhower, London. 

3203. Support for Lapigs’ Gowns, P. Jensen.—(C. 
Schiffer, Germany.) 

3204. APPARATUS for Dryinc Human Harr, M. Radiric, 


mdon. 
3205. Brakes for WHEELS of VeLocirepes, A. Rondeau, 


ndon. 

3206. Cuains, H. H. Lake.—(J. 0. Brown, United 
States.) 

3207. Apparatus for REGULATING Sprnvies, N. Wilkin- 
son, London. 

3208. Macuivery for MuLTIPLE Borina, A. Foster, 
London. 

3209. Lasts for Boots and Snors, J. W. Green, 
Lond 


on. 

3210. Primary Batrerres, &c., 8. W. Maquay, 
London. 

3211. Tramway Locomotives, J. J. D. Cleminson, 
on. 

8212. Hoxper for AnoLiinc Purposes, P. Green, 
London. 

14th February, 1898. 
op. Sane Service Reovtator, T. H. Griffiths, 


on. 
$214. Hottow Tires for WHeEeEts, A. Martyn and P. 
de, London. 


$215. Bicce Feep or Cuecx Vatve, T. Dickinson, 
London. 

as ae for Use with Cass, J. Cochrane, jun., 

3217. TRaMway Cars and "Buses, J. Cochrane, jun., 
Leith. 


3218. STRENGTHENING Meta Piprno, G. W. Fox, Man- 


chester. 

3219. Worstep Coatinas, J. Townsley and C, Tennett, 
Bradford. 

$220. Naixs, R. W. Bateman, Halifax. 

3221. Gear of Cycies, J. B. Howard.—(J. Binenkel, 
Gamany.) 

3222. Fasrentnas for Tires, G. Gibson and J. R. 
Moore, Newcastle-on-Tyne. 

3223, Cycues, J. Duncan, Glasgow. 

a A. C. Thomson, Cobbinshaw Station, 


3225. TeLepHonic TRANsMiITTERS, A. Marr, Man- 
chester. 

3226. Auromatic DeLivery Macuine, W. Sawyer, 
Leeds. 


3227. Go_r CLuss, R. M. Downie, G Ww. 

3228. APPLIANCE for FinisHinG Pres, W. B. Wimbush, 
Banbury. 

3229. Marxkino and Cuttine Pastry, W. B. Wimbush, 
Banbury. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


486,646. Track-sanpinoc Device, C. W. Sherburne, 
Boston, Mass.—Filed October 8rd, 1892. 

Claim.—(1) In a locomotive track-sanding apparatus, 
the combination of a hollow body having two necks, 
one A for attachment to the sand pipe leading from 
the sand-box, and the other A’ for attachment to the 
sand pipe leading in front of the driving wheels, and 
an interior stage E, perforated for a sand channel and 
weber with 1 G, which support a rim F and 

ving attached thereto cup D, with an air nozzle C 
located between the upper edge of said cup and the 
lower surface of said aed substan’ as and for 
the purposes described. (2) In a track - sand 
a having an interior stage E, a sand channe! 
through said stage, a cup covering the aperture 
through the stage of said sand channel, and an air 
blast between the bottom of said —— and the — 
edge of said cup, and cup D, adjustable to and from 
said stage, substantially as and for the purposes 
described. (3) In an air brake a tus having a 
stage, a sand channel through the stage, a cup opposite 
said sand ck 1 and extending laterally beyond the 
edges of said sand channel, and air nozzle C between 
the upper edge of said cup and the lower surface of 


(466,646) 
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said stage, substantially as described. (4) In a track- 
sanding apparatus having an internal stage, a sand 
channel through said stage, a cup below said stage and 
extending laterally beyond the borders of the channel 
through said stage, and the air ae C2, provided 
with a reducing plug C’, substantially as and for the 
purposes described. (5) In a track-sanding apparatus 
provided with a s E, a sand channel through said 
stage, a series of depending legs G, and a rim F, 
supported by said legs, the combination of the 
adjustable cup D and nozzle C above the — edge 
thereof, substantially as and for the purpose described. 
(6) In a track-sanding apparatus provided with a cup 
D, which is interposed across the sand channel and is 
er in area than the sand channel above it, the 
combination of the cup D, having an induction sand 
channel about its centre and an induction sand 
chamnel around its edge, with an air blast nozzle C, 
substantially as and for the purpose described. 


486,774. Pxrumatic Percussion Toor, W. EB. Gibbs, 
New York, N.Y.—Fited March 16th, 1892. 

Claim.—(Q1) The bination, in a p ion tool, of 
two concentric pistons of different lengths adapted to 
give successive blows, as set forth. (2) The combina- 
tion, in a percussion tool, of a centrally-located cylin- 
drical piston with an auxiliary piston of somewhat 
shorter length, the two pistons arranged to deliver 


|486,774] 
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successive Llows, substantially as shown and described. 
(3) In a percussion tool, the combination of the con- 
centric pistons arranged to give successive blows and 
one piston adapted to operate as a valve for the other. 
(4) combination of the concentric pistons, the 
casing containing same, the percussion tool C, and the 
| stroke-adjusting plug H, all arranged substantially as 
and for the purposes set forth. 
486,972. Continvovs Brick Kitx, (| F. Kaul, 
Madison, Nebr.—Filed March 2rd, 1802. 
Claim.—(1) In a brick kiln, the combination, with 
the walls or casing of the brick chamber, of a series of 
passages for draught, a portion for downward, and a 
portion being for lateral or sidewise draughts, an 
underground flue with which the downward draught 
I wes are ted, and a smoke-stack to which 
the und d flue extends, substantially as set 
forth and described. (2) In a brick kiln, the combina- 
tion, with one or more fire-boxes at the front, of an 
inner wall ), provided with openings / and i, apertures 














éin the floor of the brick chamber, an underground 
flue leading to a smoke-stack, a perforated covering on 
said chamber, removable caps for the  apnaeee in said 
covering, vertical flues m, and late: n in 
the side walls, and a removable flue w ts hs oad on 

















the top covering in position to cover a row of apertures 
and also to connect with vertical flues 1 at (fe pent 
extremities, substantially as and for the purposes 


described. 


487,025, Stream Enarne, S. Baader, Philadelphia, Pa- 
—Filed May 2nd, 1892. 

Claim.—In a vibrating wing piston e e for motive 
power, the combination of a pivotted lever having a 
segmental-formed head, to which head is centrally 
fixed a single wing piston, and a semi-cylinder piston 

‘hamber, in which ber the wing pis nap ee ar 














by steam pressure acting alternately on each side of 
said wing piston, the semi-cylinder having but one 
steam opening or passage on each side of the piston, 
through which opening both live and exhaust steam 
pass in and out of the cylinder in ting the engine, 
substantially as shown and denntied. 


487,160. Mitiinc Macuiye, £. Rivett, Boston, Mass. 
—Filed December 14th, 1891. 

Claim.—(1) In a milling hine, the bination, 
with a bed, a work table, and a standard, of a revolv- 
ing turret journalled on the standard and having 

ial arms provided with vertical bearings adapted to 
overhang the work table, a screw-threaded nut in each 
bearing, an —— threaded Ay: located in each 
bearing and vertically adjustable by rotating it in 
engagement with the nut in the bearing, a tool-carry- 
ing spindle moving vertically with each quill, adapted 
to freely revolve therein independent of any rotation 
of the quill and having its upper end provided with 
an angular portion, a rota‘ vertically movable 
driving shaft having an angular portion at its lower 
end to directly engage the upper end of each tool- 
carrying ndle, and hand lever mechanism for 
raising and lowering the driving shaft, substantially 
as described. (2) In a milling hine, the bi 
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tion, with a bed, a work table, and a standard, of a 
revolving turret journalled on the standard and having 
radial arms provided with vertical bearings adapted to 
overhang the work table, a screw-threaded nut in each 
bearing, an externally threaded quill located in each 
bearing and vertically adjustable by rotating it in 
engagement with the nut in the ing, a uated 
hand wheel secured to the upper end of each quill, a 
tool-carrying spindle moving vertically with each quill 
aud adapted to freely revolve therein independent of 
any rotation of the quill, a vertically adjustable index 
point mounted on the frame of the machine, and 
means for revolving a spindle in a quill while the 
latter and the turret stand stationary, substantially as 
described. 


487,188, Process or ExtTractinc METALS FROM 
Rerractory Ores, H. R. Lewis, London, aad C. B. 
Phillips, Chester, Eagland.—Filed June 26th, 1888. 

Claim.—The svasree method or process of extract- 
ing preeious metals from auriferous or argentiferous 
ores, consisting in reducing such eres in a blast- 
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furnace, together with orcs of m 
lead, and with a flux in the req pupasene, 
having regard to the amount of manganese, iron, and 
lead present in the ores to be treated, and then drawing 
off from time to time through tap holes situated at 
different levels the iron or its y and the alloy of 
lead with the precious metals, substantially as herein- 
before described. ; 
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BRIDGING THE BOSPHORUS. 
By James Garvir, C.E. 


CoNSTANTINOPLE is so happily situated as regards 
access by sea, that it may seem to stand in little need of 
railways. ‘The sea of Marmora to the south—the 
Bosphorus and Golden Horn to the north and west— 
these form a great highway of com munication between 


one part of the city and another, Eut are these means | 


of transit sufficient to meet the needs of an immense and 
wide spreading commercial city—the 
metropolis of the Ottoman Empire ? 
Situated on several high hills and 
rising grounds, its roads are necessa- 
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_city, and near the Greek and Armenian hospitals. Thence 
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—could be added if considered desirable, and tolls might 
be levied from vehicles and pedestrians. These references 
to existing bridges are sufficient to show that the proposi- 
tion to bridge the Bosphorus in one principal span is quite 
practicable, and easily within the limits of the engineering 
vapectty of the present day. 

he proposed new line of railway would commence by 
a junction with the existing railway to Stamboul in the 
vicinity of Buyak Salhani, just outside the walls of the 





important link might be laid down which would connect 
the Continent of Europe with that of Asia. This bridge 
would form the most costly part of the undertaking ; but 
in these days of vast railway bridges this would not be 
an extraordinary structure. The land on both sides at 
this part is high, and it would be easy to keep it of 
sufficient height, say, 220ft. above water level, to allow of 
the passage under of the tallest masts. Three alternative 

designs will be found on page 185. 
The bridge may be either of the suspension type, 
similar to the Brooklyn Bridge - at 








New York, or of the rigid cantilever 
type, similar in design to the Forth 
Bridge in Scotland. 


‘ily difficult to traverse. Some parts - ; On th te rt of th d 
- cused al tae are sue BLACK SEA via he culling aia ‘abhenisname 
accessible by wheeled vehicles, and = would in all probability be somewhat 
such roads as are formed present a heavy, but generally speaking the 
many obstacles and difficulties, as LN earthworks would be light on the 
much to travellers as to the transit of pobug, 7 } western side of the Golden Horn, and 
goods and merchandise. Considering Ry a gt, tiff (—BETE from the Golden Horn to Pera, and 
the immense traffic that is done in 23 | Cane [3 eS » ra from Pera to the bridge, the cuttings 
the harbour of the Golden Horn, the < By / (i , and embankments would be more 
yast imports and exports of this great ra) x. serious. 
and busy port, it will be apparent to 4 “TD Ko aztivg, The railway having crossed the 
, who looks for the means of 4 i4 \ ee PP ety Bosphorus, it is easy to see how the 
pon hes a Re that this great city is nee wy pee apt neainanaeaintaataaiad ‘ é e_, a Fee | sale might be pr ee with incal- 
very inadequately provided as com- eeuintutnen tote women Me 2% cme ?E culable advantage into Asia Minor. 
pared with any other important city Proposed Railway to connect with ismidt RY seystepenmnensen f° 6S F, Byron, s Here it would do good service in the 
at the present time. The only railway RY for defence of the ty, | conveyance of fruit and other produce 


at present existing is that single line 
from the west which carries the mails 


Proposed 
Existing Railway from Adri 








and passengers between central 
Europe and the Ottoman capital. 
But there it ends. It passes through 
the walls of Stamboul near the seven 
towers, then skirts along the coast 
line, keeping close to the sea margin 
till it reaches its terminus between the 
old seraglio and the new bridge of 
Galata. In this way only the south- 
ern fringe of the busy, populous and 
wide-spreading Stamboul is provided 
for by rail, while the large and im- 
portant section forming Galata and 
Pera, as well as outlying suburbs, are 
as yet unexplored by the iron track. 
It is not necessary to expatiate on 
the many advantages to commerce, 
and the numerous other blessings 
which railways bring to a country or 





community. The truth of that is so | . Gok. 

well known and so generally admitted of Barwa | SKU TAR! 

that we may assume it as granted. *! eoustinnnenae le 
Many schemes have been put for- f3 ont 3 54 St) ais- 

ward from time to time; but in no a — el ‘ 

case has any plan been proposed _— ig” ia 

which would at one and the same P 


4 


time connect existing railways, bridge ff 
the Bosphorus, and offer a railway ; <= 
route to India, as well as provide a | + 
practical means for the defence of the | 
Bosphorus and the Turkish Empire. 

| 


SEA 


The present enlightened ruler of 
Turkey has ever shown the greatest 
interest in the development of the 


EUROPE 





or MARMARA 






to the markets of Constantinople. It 
| it went no farther than the eastern 
side of the Bosphorus, it would have 
served a great purpose. Extensions 
could easily be made to connect with 

the existing railway southwards to 
Scutari and Ismidt, and northwards 
to Anatoli and to the coalfields of 
Heratia. 

The Turkish Government have 
recently shown a disposition to take 
fuller advantage of the valuable 
minerals that are available in this 
district. The Minister of Marine 
has recently ordered, and is now 
erecting some improved machinery 
for coal washing and __ briquette 
making; and it is believed that his 
enterprising spirit will not stop short 
of working the ironstone, which is 
said to be of good quality and in con- 
siderable abundance. Estimates of 
blast furnaces and other machinery 
appertaining thereto are now under 
consideration, and the time is evi- 
dently not far off when some im- 
portant industries will be developed 
in this neighbourhood. To this end 
the railway would become a great 
promoter, if not an actual necessity. 
By its powerful agency the country 
would opened up, its resources 
developed, and communication made 
safe and easy. 

But taking a larger and more 
international view of this railway 





resources of his empire, and has 
always been ready to encourage and 
foster any scheme of railway ex- 
tension. 
West will join hands; that the ruler of Turkey will provide 
the necessary securities for the fulfilment of this grand 
scheme, and that the capitalists of the West will bring 
forward the necessary funds for this undertaking. 

The route which I ain about to delineate, presents no 
difficulties that could not 
be easily surmounted. A 


It may now be hoped that the East and the | 


MAP SHOWING PROPCSED RAILWAYS AND CAMPS 


it proceeds in a north-easterly direction nearly parallel | 
with the rampart till it reaches Eyub, when it turns more 
southerly and crosses the Golden Horn just a little north 
of Hass-kioi, and quite near that charming resort of the 
Cospolites called the Sweet Waters. The channel here is 
narrow, and a bridge of moderate dimensions would 





project, it would form the first im- 
portant link of the chain of railway 
communication overland between 
Europe and India. In the map this route to India is 
delineated in outline. The railway in leaving Constan- 
tinople would skirt the western portion of Asia Minor 
and run to Alexandretto. From Alexandretto it would 
take the Euphrates valley route to Bagdad, then east- 
wards through Persia and Beloochistan to India. That 
such a railway will be 



































of 150ft. above high-water 

level. Its total length is about 5820 yards, nearly 
double that of the proposed Bosphorus Bridge. 
Again, the bridge proposed to be built over the 
North River at New York is to have a span of 
2850ft., or about 650ft. longer span than the width of the 
Bosphorus, at the part where it has been proposed to erect 
this bridge. On the Bosphorus Bridge an ordinary 
carriage roadway—as well as pathways for foot passengers 











serve to carry the railway on its easterly course towards 
Pera, and its next station would be Taxim. Leaving this 
station it proceeds north-east parallel with the Bosphorus, 
and just Behind the residences which are scattered along 
the margin of the channel. Nearly half-way between 
the Sea of Marmora and the Black Sea there is a narrow 

art of the channel which affords a most convenient site 
or the high-level bridge already referred to, Here the 
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as a half-way resting 
lace for travellers between Europe and Asia, can hardly 
over-estimated. 

But there is another aspect of the question possessing 
interest more particularly to Turkey than to any other 
country. If Turkey is to occupy an important position 
among the Powers of Europe—and we know it is the 
desire and interest of most European nations, with one 
notable exception, that she should so exist—then she 
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must be able to protect herself against her enemies. Her 
geographical position is an enviable one; but like many 
other good positions it is surrounded with responsibilities. 
It is a strong position, and might be invulnerable if pro- 
perly fortified. It is weak and open to assault if certain 
means and precautions within its reach are neglected or 
ignored. She might well adopt the motto, “‘ Si vis pacem 
para bellum.” Her situation as guardian and owner of 
the Bosphorus is a critical one. It 1s coveted for many 
reasons, political as well as geographical. The custodian 
of the Bosphorus ought to be strong—that is incontest- 
able—strong enough to guard her own as well as other 
countries’ interests, and thus fit her for fulfilling the 
duties of sentinel which the situation naturally requires 
of her. It is not the interest of Turkey, nor generally is 
it her wish, to be at war with any of her neighbours ; 
yet we all know how frequently within the memory of 
living men she has had to defend herself; and how hardly 
she has been able, or prepared, to maintain her position 
as a European Power. 

But my province is not to speculate on the political or 
international relations of Turkey with other Powers of 
Europe. It is rather to show how this railway scheme 
could be easily made subservient to the best interests of 
the Turkish Empire, in so far as it might be utilised to 
save her from fear of aggression, and enable her to resist 
aggression if that should ever be attempted. 

I have paid many visits to Constantinople, and am well 
acquainted with the neighbourhood, and have studied 
the subject from an engineer’s point of view as to 
the wants of the city in regard to railway facilities, 
and how best to defend it from the assault of an enemy. 
I have had some aid in this matter from Mr. Kinniple, C.E., 
and together we have confronted all difficulties likely to 
arise in construction or otherwise, and we may safely 
assume that there is nothing to apprehend as to the 
practicability of the scheme. I propose that the railway 
should be continued in its parallel course on the western 
side of the Bosphorus as far as the entrance to the Black 
Sea. This waterside line should, by cutting and embank- 
ing where necessary, run in a kind of entrenchment all 
the way to the Black Sea, and to whatever other aoe 
points considered desirable by military authorities; the 
groove, so to speak, in which it runs serving to con- 
ceal it from observation as well as to protect it from 
attack. A few special carriages should be constructed 
to carry each a ‘disappearing’ gun of moderate 
calibre, with ammunition. The Moncrieff gun with dis- 
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appearing mounting, as made by the great Elswick firm, 
is one of many varieties now being adopted for coast 
defence, and is exactly suited for this railway rampart. 
The gun is carried upon a pair of hinged arms in which 
the trunnions rest, and is quickly raised into firing 
position by a compressed air cylinder. Immediately the 
gun is fired, the actual recoil causes it to descend again, 
and in so doing re-compresses the air and thus stores up 
energy for raising it again. Neither carriage nor gun 
could be seen from the Bosphorus when being conveyed 
from point to point, nor while loading ; but immediately 
the gun was required to do its office against any object in 
the channel it could be quickly raised, trained with un- 
erring aim, and fired with telling effect on the most 
vulnerable part of a ship of war. 

Only while firing would the gun show its muzzle over 
the rampart. Before any aim could be directed against 
it, it would have disappeared, and would perhaps pop up 
again in some other quarter to repeat the message. The 
gun carriage would i drawn by a locomotive whose 
position would also be screened from observation. Not 
even after firing need the position be disclosed, for that 
new explosive called “ cordite” gives an immunity from 
the cloud of smoke that usually accompanies the dis- 
charge of ordinary gunpowder, and would rencer its 
position quite invisible. If the train is worked by steam, 
then the boiler must be fired by coke and the exhaust 
steam led into a condensing receiver to avoid observation, 
or the locomotive might be worked by compressed air. 
One can imagine how perplexed the enemy would be to 
know from what part of the line of defence the shot had 
proceeded. The disappearing gun could move from 
point to point secretly and rapidly, could follow up the 
movements of a steamer, however fast its speed, and 
could maintain a deadly fire of shot and shell with such 
rapidity and certainty of aim as no ironclad could with- 
stand. All this, too, without the least chance of molesta- 
tion from a hostile fleet. The banks ca both sides of the 
Bosphorus are high, and shots from the railway rampart 
would tell with destructive effect upon the decks of 
shipping, while the latter would be quite in the dark as 
to where to direct its attack. Random shots from a 
howitzer might be thrown up towards the embankment, 
but with only a very remote chance of any projectile 
being at all effective, while on the other d the 
defenders with their railway guns could pour out shot 
after shot with perfect certainty of aim and result. 

Both sides of the Bosphorus could easily in this way 
be fortified by a railway running behind the embankment, 
both carrying gun carriages with disappearing guns and 
ammunition. In this way they would have complete 
command of the channel, and so destroy the most 





powerful fleet that could ever be brought into these 
waters. The advantages in such a line of railway along 
the edge of the coast are not far to seek. 

The stationary batteries at present existing at various 
points would not be required, thus the artillery and men 
necessary for fortifying these places might , 3 released 
and rendered available elsewhere. The means of placing 
guns of a formidable kind quickly into any position that 
might be desirable or most effective for the attack of 
shipping, and at the same time the security afforded 
against any fire that might be returned by the enemy. 
If it ever became necessary to retire from the line of 
defence, that could be quickly and easily accomplished by 
the railway, and thus the guns and the men could be 
saved from capture. 

The recent introduction of dynamite guns for carrying 
shells short distances places another formidable weapon 
in the hands of the defenders. The pneumatic gun, for 
instance, of Lieut. Graydon is made to project dynamite 
shells considerable distances with great accuracy. Even 
granting that dynamite in the form of a shell is of little 
value when directed against the sides of an ironclad, yet 
here it might be most valuable.. The position of the 
coast defence railway, overlooking the Bosphorus, would 
allow of a dynamite shell being thrown on to the deck 
of a passing ship, and thus expend its energies to some 
purpose. A very small force would suffice to discharge a 
dynamite shell from an air-gun of special construction on 
a railway carriage; and there can be little doubt that a 
well-aimed shell of this description, thrown upon the deck 
of one of the largest men-of-war, would in all probability 
disable 1t. 

Another important advantage afforded by this defence 
railway would be the extreme facility with which search 
lights could be used. An electric search light, with its 
engine and boiler, dynamo and other appliances, could be 
mounted on a wheel carriage and moved to any spot 
along the railway. It would be useful in finding the 
position of any hostile ship at night, and thus admit of 
suitable preparation being made to meet its attack. The 
search light might be carried to some distance from the 
gun carriage and thus deceive the enemy, or prevent him 
from knowing from what quarter to expect the fire. This 
is obviously greatly preferable to carrying search lights 
on board 0 hag the lights and the armament being then in 
the same locality. All search lights and accompanying 
machinery could by the railway be quickly carried back 
to Constantinople and stored. In the general map, which 
shows the connection with the existing railway Buyuk 
Salhani, the bridge over the Golden Horn, the Pera rail- 
way station, the Bosphorus Bridge and defence lines. 
There is also shown two entrenched camps, one in Europe 
and one in Asia; these would constitute a further means 
of defence against an attack by land, and railway connec- 
tions could be made by which these would be rendered of 
great value as a further means of defence. 

In the event of it being deemed necessary at any time 
to erect permanent forts in commanding positions in Asia 
Minor, an extension of the railway over the bridge to 
these forts would be of immense advantage. For in the 
event of the guns used for the defence of the Bosphorus 
not being required for their special purpose at any time, 
they could easily be run along to these strategical points, 
and there used in the same manner as behind their own 
ramparts. Large earthworks would thus serve quite as 
well as the more expensive form of fortification. For 
instance, there might be constructed a large circular 
battery in some commanding position, having railway 
communication pon os — _ and there ee dis- 
appearing S CO placed in position round the 
a and fred over the ion 

It is not at all surprising that this subject—the defence 
of the Bosphorus—should have occupied the minds of 
many schemers who have interested themselves with the 
question. Civil and military engineers, as well as 
amateurs in fortification, have propounded their theories 
for the efficient protection of this important gateway 
between East and West. One of the latest of these pro- 
posals is to lay down a number of torpedo stations at 
certain points along both sides of the channel, and to 
control the movements of the torpedoes by electric wires 
worked from the land. Granting that electrically con- 
trolled torpedoes could be used, this seems at the first 
blush quite a practicable scheme; but a little local 
knowl of the nature of the waters that form the com- 
munication between the two great seas would demon- 
strate how Utopian this plan is. Ignorance of local 
influences and of the physical geography of any quarter 
of the globe is liable to lead to many errors. Every 
schoolboy who has plodded through the “‘ Gallic Wars ” 
knows how the great Cesar and his host suffered for 
their ignorance of the tides when they landed first on the 
southern shores of Albion; how, on the return of their 
armies to the beach, they were astonished to find 
all their boats adrift on the rising tide. And to 
come to our own times, it is not long since 
a certain great electrician proposed as a  pro- 
tection to the Bosphorus certain submarine mines, 
dependent for their proper behaviour upon the action 
of the tide in its movements to and from the 
Black Sea, blissfully ignorant of the fact that there is no 
appreciable tide there at all! But if there is no tide there 
is something characteristic of the waters of the Bosphorus 
which militates against electrically controlled torpedoes 
far more powerfully than a tide. The latter might be 
humoured, its effect. calculated, and its energy provided 
against. But how is the torpedo manipulator to get his 
weapon, however controlled, to do its work among the 
conflicting and fitful currents of the Bosphorus? These 
currents are not only strong, they are capricious and 
treacherous. There are many influences at work to 
cause these uncertain commotions in this channel. It 
must be remembered it is but a narrow channel connect- 
ing two great seas—at one end the Black Sea and at the 
other the Sea of Marmora. Any agitation, however 
slight, in one or the other has a powerful effect upon the 
narrow streak which unites them. The direction of the 





wind, the position of the moon, and other natural 
phenomena, which tend to raise or depress the waters of 
the one or the other of these great reservoirs, cannot fail 
to have a violent effect upon the narrow channel which 
connects them. One has only to conceive of two basing 
of water having a narrow and crooked water-way leading 
from the surface of one to that of the other. Agitate 
the surface of the water in either in the slightest way, 
and see the effect upon the slender connecting link. 
What greatly adds to the commotion is the tortuous 
form of the channel. If it were quite straight, it is easy 
to understand that any disturbance of one sea or the 
other would merely result in a steady current either one 
way or the other. But the Bosphorus is far from 
straight. It has many outs and ins which, while con. 
tributing to its picturesqueness, make fearful havoc with 
the troubled waters of the valley. The existence of 
this peculiarity in the waters of the Bosphorus renders 
it altogether impracticable that any system of tor. 
pedoes could be manipulated to navigate the swirling 
eddies of these ree 8 3 waters, and do their office with 
anything approaching to certainty. No floating body 
could be so controlled in its course as to battle success. 
fully with the cross currents that are so prevalent, and 
strike any object against which it might be aimed. Those 
who know anything of the troublesome and erratic nature 
of these currents will have no difficulty in understanding 
how untrustworthy torpedoes would be. In all probability 
these marine engines of destruction would be liable to 
move in a direction perhaps quite the reverse of what 
was intended, and would be as likely to deal a 
death-blow to friend as to foe. 

Railways in Constantinople cannot much longer be 
delayed, and it needs little foresight to predict that 
something in this way will be done before many years 
have elapsed; and if a scheme such as I have indi- 
cated is carried out, or some similar scheme that will 
include the defence of the Bosphorus in the manner 
suggested, it will be a grand step in the right direction 
towards maintaining and rehabilitating the stability of 
the Turkish Empire. 








HISTORY OF THE CUNARD STEAMSHIP 
COMPANY. 


ProBaBLy at no period during the last twenty or thirty 
years has so much attention as now been paid to the Atlantic 
Ferry. This is due partly to the Chicago Exhibition, but 
more largely, perhaps, to the wonderful work which is being 
done by the great Atlantic steamship companies, shipbuilders, 
and engineers. In our issue for Dec. 19th, 1890, we gave atsome 
length the history of the White Star Company, when describ- 
ing and illustrating the Teutonic. The Cunard s.s. Campania, 
the largest vessel in the world, is expected to make her trial 
trip during the present month, and the occasion seems to us 
to be a fitting one for putting before our readers a brief 
history of the wonderful enterprise originated by Samuel 
Cunard. 

Up to the year 1838 the Lords Commissioners of the 
Admiralty—who, at that time, were invested with the arrange- 
ment of postal contracts—had been content to commit her 
Majesty’s mails for America to the uncertain mercies of sail- 
ing vessels bearing the somewhat unpromising designation of 
“coffin brigs.”” For, although vessels propelled by steam 
power had crossed the Atlantic at irregular intervals, from 
various European ports, within the previous eighteen years 
or so, it was only in this year—1838—that the practicability 
of establishing regular steam) communication with America 
was demonstrated beyond a doubt. Early in the spring the 
wooden paddle-wheel steamer Great Western—the first built 
expressly for the trade—sailed from Bristol for New York, 
and during that and the following year made several suc- 
cessful voyages between these ports, which so impressed the 
Government with the obvious superiority of steamships over 
sailing vessels as a faster and more trustworthy means of transit 
for postal matter, that they forthwith issued circulars broad- 
cast, inviting tenders for the future conveyance of the 
American mails by steam vessels. One of these circulars 
found its way into the hands of Samuel Cunard, a prominent 
merchant of Halifax—Nova Scotia—agent there for the 
East India Company, a man of penetrating intelligence, 
great energy, and strong determination. The idea of start- 
ing a line of steamers to connect the two countries had 
occurred to his mind as early as 1830, and he immediately 

ised that here was a golden opportunity to carry out 
his project under the auspices of the British Government. 

Being unable to raise the necessary capital in Halifax, he 
proceeded without delay to London, in the hope of enlisting 
the sympathies and financial support of merchants there, but 
meeting with scant encouragement, he repaired to Glasgow 
armed with a letter of introduction from Mr. Melvill, secretary 
to the East India Company, to Mr. Robert Napier, the 
eminent Clyde shipbuilder and engineer. He was most 
cordially received by Mr. Napier, who, on learning the object 
of his mission, promised to assist him in his search after 
kindred enterprising spirits. By his good offices Mr. Cunard 
was soon made acquainted with Mr. George Burns, a ship- 
owner already extensively engaged in the coasting trade be- 
tween Scotland and England and Ireland, a shrewd, clear- 
headed Scotchman of rare administrative ability and great 
practical experience, and possessed of much influence with 
the leading capitalists of Glasgow and the West of Scotland. 
He, in turn, introduced Mr. Cunard to his partner in the 
coasting trade, Mr. David Maclver, who, although then 
resident in Live l, was likewise a Scotchman, and a man 
of great capabilities and wide knowledge of the ——— 
business. With these two gentlemen Mr. Cunard hi 
several interviews, and expounded his proposals—they, with 
a far-sighted sagacity, for which both were distinguished 
above their compeers, fully comprehended the advantages of 
the undertaking, without being dismayed at the concomitant 
difficulties, and eventually intimated their readiness to throw 
in their lot with him. Having secured the valuable co-opera- 
tion of two such men, Mr. Cunard found his chief difficulty 
was overcome, for within a few days—entirely through the 
instrumentality of Mr. George Burns—the requisite capital 
of £270,000 had been subscribed for, and he was enabled to 
tender to the Admiralty a most eligible offer for the convey- 
ance of her Majesty’s mails once a fortnight between Liver- 
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d Halifax and Boston. A rival offer was made by | Halifax and the New York one todo so also if required by the | give ita trial. Once convinced of their utility, however, no 
of the steamship Great Western, but the tender | Lords Commissioners of the Admiralty; and in respect of | time was lost in taking advantage thereof, four iron screw 


of Mr. Cunard was considered to be more favourable, and, | these augmented sailings, the subsidy was raised to the sub- | steamships being added to the fleet that very year, viz., the 


. ingly, a contract for a period of seven years was con- | 
<r Detween her Majesty's Government and the newly- | 
formed corporation, on whose behalf it was signed by 
Samuel Cunard, George Burns, and David MaclIver, three 
names thenceforth indissolubly connected wtth the success of | 
this famous concern. 

Immediately after the contract had been fixed, the three | 
managing partners set about the fulfilment of the conditions 
imposed upon them, Mr.—afterwards Sir Samuel—Cunard 
making London his headquarters, while Mr. George Burns 
remained at the seat of government in Glasgow—frequently, | 
however, paying prolonged visits to London in connection | 
with Admiralty and Treasury negotiations—and Mr. David 
Maclver returned to Liverpool to superintend the practical 
working of the steamers ; but before their arrangements were | 
finally adjusted, the Admi- 
ralty saw fit to remodel the 
agreement, requiring that 
the service should be per- 
formed by four suitable 
steamships instead of three, 
and that fixed dates of 
sailing should be adhered 
to. In consideration of 
these more onerous condi- 
tions, the subsidy was 
raised from £60,000 to 
£81,000 per annum. 

The first four steamships 
provided by the Cunard 
Company, or, as it was then 
formally entitled, “ The 
British and North Ameri- 
can Royal Mail Steam 
Packet Company,” were 
the Britannia, Acadia, 
Caledonia, and Columbia, 
all wooden paddle-wheel 
vessels, built respectively 
on the Clyde, in 1840, by 
R. Duncan, J. Wood, C. 
Wood, and R. Steel, and 
supplied with common 
side-lever engines by Robert 
Napier. The Britannia, 
which was the pioneer 
vessel of the fleet, measured 
207ft. long by 34ft. 4in. 
broad by 22ft. 6in. deep, 
with a tonnage burden of 
1154, and an_ indicated 
horse-power of 740. Her cargo capacity was 225 tons, and she 
was fitted for the accommodation of 115 cabin passengers but no 
steerage. The horse-power and passenger and cargo accommo- 
dation of the other three ships were identical with those of the 
Britannia, while their dimensions and tonnage only varied 
very slightly from hers. Their average speed was 84 knots 
per hour, on a coal consumption of 38 tons per day. All of | 
them were specially adapted for the transport of troops and 
stores in time of war, and their general equipment was in 
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stantial sum of £173,340 per annum, at which figure it 
remained until the end of 1867. For the adequate accom- 
——- of this important agreement four new ships were 

uilt—the America, Niagara, Canada, and Europa—and took 
their station in the trade early in 1848, being followed in 
1850 by the Asia and Africa, and in 1852 by the Arabia. 

It may be said that for ten years from 1840 the Cunard 
Company had practically a monopoly of the Atlantic trade, 
gradually displacing the famous American sailing clippers, 
until ultimately the latter were withdrawn from the route. 
In 1850, however, a formidable steam opposition known as 
the Collins Line, organised by the merchants of New York, 
Boston, and other American ports, and heavily subsidised by 
their Government, was started. Their vessels were all first 
class, having been constructed with a view to eclipse those of 





the Cunard Line, and keen rivalry and emulation existed 
between the two companies. The rates of freight and pas- 
senger fares were soon enormously reduced, and the competi- 


| tion for public favour became intensely exciting ; the respec- 


tive merit of the two lines was matter of absorbing interest, 
each company deriving its chief supporters from the 
nationality which it represented. The contest continued 
with unabated vigour and apparently equal success during 
four years, both companies putting forth strenuous exertions 
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| Australian, Sydney, Andes, and Alps—and it is also worthy of 
note in connection with these vessels that they were the fist 
belonging to the Cunard Company to be fitted with accommo- 
| dation for emigrants. 
| The following year—1853—was eventful for the extension 
| of the company’s field of operations. Six iron screw steam- 
ships, specially adapted for the purpose, were built, and 
branch lines established between Liverpool and the principal 
ports in the Mediterranean, Adriatic, Levant, Bosphorus, and 
| Black Sea, and between Liverpool and Havre. Although 
| originally intended to act chiefly as feeders to the main line, 
| these offshoots of the parent stem have sprung forth and 
become important adjuncts to the company’s business. In 
this same year the House of Commons appointed a Select 
| Committee to inquire into the matter of contract packets, 
and the following extract 
from their report, presented 
to both Houses of Parlia- 
ment, throws some light 
upon the manner in which 
the Cunard Company’s 
transatlantic service was 
conducted :—“ This line of 
packets—the Cunard—has 
of late years had to con- 
tend against serious foreign 
competition. We find that 
the vessels employed in the 
line are much more power- 
ful, and, of course, more 
costly than is required by 
the terms of the contract, 
and that, as regards their 
fitness for war purposes, 
they are reported by the 
Committee of Naval and 
Artillery Officers as being 
capable of being made more 
efficient substitutes for 
men-of-war than any of 
the other vessels under 
contract for the packet ser- 
vice. The service has been 
performed with great regu- 
larity, speed, and certainty 
—the average length of 
passage, Liverpool to New 
York, being 12 days 1 hour 
14 minutes.” 

Early in 1854 warlike 
rumours began to disturb 
| the commercial as well as the political atmosphere, and before 
the year was far advanced war with Russia had actually been 

declared. The Cunard Company was called upon to assist 
the Government in the emergency by furnishing troopships 
and transports, and responded by immediately placing at the 
| disposal of the Admiralty six of its best steamers, viz., the 
| Cambria, Niagara, Europa, Arabia, Andes, and Alps, after- 
| wards supplementing them by the Jura—built that year—and 
the Etna—built the following year. These eight vessels were 


every respect as complete as the light of the times suggested. | to take the lead, and retaining their own particular partisans | employed in various important commissions throughout the 


From the very commencement the company distinguished 


owing to the national sentiment introduced into the struggle. 


tedious Russian campaign. Meantime, to meet the exigencies 


itself for that care and discrimination in the selection of | Shortly after this, however, the Collins Line lost two of its own service, the company was obliged to purchase 


its officers and crews for 
which itis still remarkable. 
The inauguration of the 
mail service took place 
when the Britannia sailed 
upon her maiden voyage 
from Liverpool, on Friday, 
4th July, 1840, which, 
being the ‘ Celebration } 
Day” of American inde- } 
pendence, was viewed by fi 
many as a _ coincidence 
indicative of future pros- 
perity, although some re- 
garded the Friday departure 
as ominous of misfortune. 
However, in spite of mari- 
time superstitious fears, the 
Britannia arrived safely at 
Boston, after what was then 
considered a rapid passage 
of fourteen days eight 
hours, and experienced an 
unprecedented ovation from 
theinhabitants. To testify 
their full appreciation of 
the benefits to be derived 
by the establishment of the 
new service, the citizens of 
Boston celebrated the occa- 
sion with a magnificent 
public banquet, at which 
their enthusiasm found 
vent in speeches of the most 
complimentary nature ; 
and, later on, these same 
merchants gave practical proof that the goodwill expressed at 
this time was not of that evanescent character which is some- | 
times produced under the influence of mere excitement, for, | 
when the Britannia was icebound in Boston harbour, in | 
February, 1844, they liberated her by cutting a canal through | 
the ice, seven miles long and 100ft. wide, at their own expense. | 
Thus auspiciously inaugurated, the mail service was cavr- | 
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of its ships, and the remainder were withdrawn in 1858. 
The withdrawal of the steamers of the Collins Line gave a 
fresh impetus to other opponents who had by this time 


entered the trade ; the Cunard Company had therefore still to | 


strain every nerve to preserve the pre-eminence. 
When building vessels its aim has always been that each 


new ship should be superior to those which preceded it, hence | 
ried on with conspicuous regularity for three years, when it | the various additions, although structurally of the same type | 
was found that the increasing traffic demanded additional | as the vessels which preceded them, were of larger size and | 
tonnage, so the Hibernia was added to the fleet in 1843, and | correspondingly greater engine power, besides being fitted | 
the Cambria in 1845, the two being sister ships of greater | with the latest improvements for the comfort and convenience | 
dimensions and more extensive passenger and cargo capacity of passengers. At the same time a commendable caution has | 


the steamship Emu from 

another firm. Notwith- 

standing that in many re- 

spects the adoption of the 

screw propeller had proved 

advantageous, it was found 

that passengers were as yet 

unwilling to take leave of 

the old paddle-wheel, which 

species of vessel was rapidly 
becoming extinct. After 
: much consideration the 
company decided to defer 
to the feelings of its pas- 
sengers on this point, and, 
consequently, in 1856, the 
Persia was built—a magni- 
ficent iron paddle steamer 
of 3300 tons burthen, and 
3600 indicated horse-power. 
She had accommodation 
for 250 cabin passengers, 
and, as anticipated, at once 
became the general fa- 
vourite. She was succeeded 
in 1860 by five iron screw 
steamers for the Boston 
trade, of tonnage ranging 
from 2400 to 2900; and the 
company’s Mediterranean 
squadron received, between 
the years 1855 and 1861, an 
accession of no less than 
seven iron screws spe- 
cially constructed to meet 
traffic requirements in that 
quarter. The success attending the Persia induced the com- 
pany to produce another vessel of the same class, but of in- 
creased dimensions. This was the Scotia, the last of the paddle- 
wheels, and as such, deserving particular notice. Built in 
| 1862, on the Clyde, by R. Napier and Sons, she measured 
379ft. long x 47;4ft. broad x 30,4ft. deep. Her gross ton- 
nage was 3871, and she was propelled by paddle-wheels, with 
engines on the side-lever principle, developing an average 
speed of 13 knots per hour, on a coal consumption of 159 tons 
per day. The diameter of her cylinders was 100in., length of 
stroke 144in., and her indicated horse-power was 4570. She 
was luxuriously fitted up for the accommodation of 275 cabin 


than their predecessors, as also somewhat higher speed. | ever marked the conduct of affairs of this company. Viewing | passengers, and being in every respect a distinct improvement 
With this reinforcement the business was continued with | safety as its paramount consideration, its managers have been | upon all previous efforts of marine shipbuilding, she was uni- 
enhanced satisfaction to the public until 1847, when it | chary of initiating the adoption of new theories involving | versally acknowledged to be the finest specimen of a mercan- 


became evident to the Government that the postal facilities | 
had become too limited for the demands arising from the | 


possible risk to hull or machinery. They prefer that others 
should experiment, and when the novel principle has been 


| tile vessel then afloat. Before she had been long upon her 
| station she fully realised the high expectations formed of her 


rapidly extending commercial relations between Britain and proved by indubitable tests to be perfectly safe as well as | speed by reducing the record of fast Transatlantic passages to 
America, and they wisely determined to double the Atlantic | expedient, then, and not till then, it is introduced into the | 8 days 22 hours, in which time she steamed from New York 
mail service. A new contract was accordingly entered into | specification of the next ship. Thus, although scientists to Liverpool. Fora number of years she and the Persia held 
with the Cunard Company whereby it was provided that a | had been urging since 1830 the adaptability of iron to the | the position of chief favourites with the passengers in the 
vessel of not less than 400-horse power, and capable of carry- | construction of ships’ hulls, and for several years prior to | American trade; but not even the possession of such crack 
ing guns of the largest calibre, should leave Liverpool—call- | 1852 had been recommending the adoption of the screw pro- | ships as these enabled the Cunard Company to rest on its 
ing at Holyhead if required—every Saturday for New York | peller, it was not until the latter year that the Cunard Com- | laurels. The competition of other lines had become so close 
and Boston alternately, the Boston steamer touching at | pany acquired sufficient confidence in either invention to | that every forward step taken by the premier company was 
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quickly followed by an onward movement on the part of its 
rivals, and it was evident that to keep its place in the race 
continuous advancement was necessary. Hence, for the 
ensuing eight years the company had one or more vessels con- 
tinually on the stocks, and further increased its fleet by 
twelve screw steamships varying in tonnage from 2100 to 
3000. As the new vessels took their places in the various 
trades, the older ones were disposed of, some to other com- 
panies and others to the builders in part payment of the later 
ships—all realising good prices in consequence of the excel- 
lent state of repair in which they had been maintained. 
Prominent among the later additions stands the Russia, as 
marking another stage in the “ progressive march of improve- 
ment.” She was built on the Clyde in 1867 by James and 
George Thomson, and measured 358ft. long x 43ft. broad x 
27 ,ft. deep, with a gross tonnage of 2960, and an indicated 
horse-power of 2800. Her speed averaged fully 13 knots 
per hour on a coal consumption of 90 tons per day. Her cargo 
capacity was 1260 tons, and she was tastefully furnished for 
the accommodation of 235 cabin passengers. The beauty of 
her outline and the symmetry of all her proportions were 
deemed by nautical men to be excellent. She quickly earned 
a reputation for speed and comfort, vieing with the Scotia as 
@ passenger favourite. Her fastest passage across the Atlan- 
tic was 8 days and 28 minutes, from New York to Queens- 
town. 

The company’s postal contract with the Admiralty having 
expired on December 31st, 1867, a new contract for one year 
was entered into with the Postmaster-General—to whose 
department the arrangement of packet services had been 
transferred—taking effect from January Ist, 1868; whereby 
the Cunard Company undertook to sail a vessel from Liver- 
pool to New York every Saturday, calling at Queenstown ; 
returning from New York every Wednesday, and also calling 
at Queenstown. Owing to the competition which then 
existed for the honour of carrying the mails, the Post-office 
were able to dictate their own terms for the service—accord- 
ingly the subsidy allowed was only £80,000. Even that sum 
was further reduced the following year, when another con- 
tract, for a period of seven years, was concluded between her 
Majesty’s Government and the Cunard Company. Under its 
provisions the company guaranteed to sail a vessel from 
Liverpool to Boston every Tuesday, calling at Queenstown ; 
and from Liverpool to New York every Saturday, calling at 
Queenstown. The subsidy, in consideration of the perform- 
ance of this agreement, was £70,000 a year. From the expira- 
tion of the last-mentioned contract on December 31st, 1876, 
a@ new system of postal remuneration came into operation, 
based upon the amount of correspondence carried per voyage, 
and under it the Cunard Company has conveyed her 
Majesty’s mails from Liverpool to New York, vid Queenstown, 
every Saturday continuously until the present time. It will 
thus be seen that the continuity of its mail service has 
remained intact for upwards of forty-five years. 


(To be continued.) 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS.—DERBY MEETING. 


A WELL attended general meeting of this Institution was 
held at Derby on Wednesday, the 22nd ult., under the 
presidency of Mr. Lewis. In his opening remarks the 
president referred to the flourishing condition of the Institu- 
tion, and made the announcements, which were received with 
acclamation, firstly, that the Mining Institute of Scotland 
was going to join the Federation, and, secondly, that the 
South Wales Institute of Engineers was making a move in 
the same direction. These accessions will not only make the 
Federated Institution more thoroughly representative of the 
mining profession of Great Britain, but will raise the number 
of members, which already amounts to 1500, to about 2000. 

The first paper, dealing with the important question of the 
detection and estimation of small quantities of fire-damp in 
the atmosphere of mines, was read by Professor Clowes. He 
pointed out that many contrivances had been suggested and 
devised for the purpose, none of which have fulfilled the 
necessary conditions of simplicity of construction, of being 
easy to put into operation, of giving constant and trustworthy 
results, and of sufficiently resisting the rough usage and 
unfavourable conditions encountered in coal-mines. In 
Professor Clowes’ apparatus a supply of hydrogen, under 
pressure, is carried in a small steel cylinder, which, by means 
of a spring clip above, and a nozzle below, can be readily 
attached to the side of a safety lamp prepared for the purpose, 
it then also serves as a handle for holding the lamp. The 
nozzle fits into a socket at the side of the lower part of the 
lamp, and to this socket is attached a fine-bore copper tube, 
which passing through the oil vessel terminates alongside of 
and at the level of the top of the wick tube within the lamp. 
By means of a delicately set valve placed near the nozzle of 
the cylinder, and operated by a detachable key, a current 
of hydrogen of any desired strength can, when the 
cylinder is attached to the lamp, be caused to pass 
to the burner orifice within the lamp, where it ignites at the 
oil flame, then, when the latter is extinguished, by drawing 
down the wick in the ordinary way and the height of the 
hydrogen flame adjusted, the quantity of fire-damp present 
in the air, down to as little as } percent., can be gauged by 
noting the size and character of the “cap.” This being done, 
the wick is pushed up again, when it is re-kindled by the 
hydrogen flame, and the latter being turned out, the lamp is 
ready to be used for the ordinary purposes of illumination. 
All these operations only occupy thirty seconds, and the 
cylinder can be carried either attached to the lamp or 
detached and in the pocket. A cylinder 5in. long and lin. in 
diameter, if charged under a pressure of 100 atmospheres, 
will sustain a standard hydrogen flame for more than thirty 
minutes. From the account given, and from points elicited 
in the discussion which followed the paper, it appears that 
this apparatus has been thoroughly tested experimentally, 
both in the laboratory and in the mine, and has proved more 
convenient, suitable, and trustworthy than any appliance 
hitherto introduced for the delicate testing for the presence of 
fire-damp, but its behaviour in actual mining work still re- 
mains to be put to the test. 

In the next paper read, on “ The Estimation of the Actual 
Effective Pressure of Water-gauge in the Ventilation of 
Mines,” Mr. T. A. Southern advanced data and calculations to 
show that the three propositions given below are erroneous, 
inasmuch as they do not take cognisance of the variations in 
water-gauge, arising from the differences in density of the 
moving columns of air, occasioned by the variations in tem- 
perature, either in the shafts or in inclined workings, wherever 
they occur; and he is of opinion that the whole effect in venti- 
lating pressure of any mine, whether ventilated by a furnace, or 


fan, or otherwise, can be most accurately ascertained by 
measurement with a water-gauge, by arresting the whole 
air current for a few moments by a door or doors across the 
air-way or air-ways at any convenient point and immediately 
reading a water-gauge, one leg of which has been passed 
through one of the temporary stoppings, so that the gauge shows 
the difference of pressure upon the opposite sides of the 
stopping. The propositions enunciated were :—(1) That 
where a fan is used for ventilation, the water-gauge, taken on 
the fan-drift, with one leg open to the fan-drift and the other 
to the outer air, shows the total ventilating pressure; that is 
to say, the total difference of pressure which is producing the 
ventilation of the mine and keeping the air-currents in 
motion in opposition to the resistances offered by the surfaces 
of the air-ways. (2) That the difference between the 
water-gauge at the fan-drift and the water-gauge on the 
separation doors near the bottom of the shafts, shows the 
whole pressure which is being spent in overcoming shaft 
friction ; that is to say, the resistances met with by the air in 
passing through the downcast and upcast shafts. (3) That 
when a water-gauge is used to ascertain the difference of 
pressure between two given points, A and B, in the intake and 
return air-ways respectively, it shows the whole ventilating 
pressure which is being spent in overcoming the friction of 
the air-currents in the passages beyond the points A and B, 
or in other words, on the in-bye side of these points. These, 
the author stated, he believed were extensively accepted and 
relied upon by mining engineers and others in connection 
with calculations relating to the ventilation of mines, a 
statement which was emphatically refuted by many present; 
in fact, the paper altogether was subjected to an animated 
and hostile criticism. 

Another paper on ventilation followed, in which Mr. J. C. B. 
Hendy gave an account of “ Experiments upon a Waddle 
Fan and a Capell Fan working in the same mine at equal 
periphery speeds at Teversal Colliery.” The speeds were 
taken continuously during the tests with a speed indicator, 
and checked by counting with a watch. The diagrams were 
taken with a Richards indicator, and the air measured by 
an air-meter, both of which had been previously tested. 
Two water-gauges were used, the ends of the tubes being 
fixed about 25ft. from the inlet of each fan, parallel with the 
air-currents ; the orifice of each tube was padded with cotton 
wool, and covered with four layers of flannel bound tightly 
over the ends. The air was measured in the return air-way 
in the mine near to the bottom of the upcast shaft in the 
following manner. A straight and even part of each return 
air-way was chosen and the area measured, a rod was then 
fixed across the middle of each air-way and a mark made on 
the centre of each rod on which the air-meter was held for 
each measurement ; three readings, each of a minute’s dura- 
tion, were taken in the several returns for every experiment. 
The measurements were thus all made in precisely the same 
manner, and at exactly the same point in the return air-way 
for the two fans. The percentages of useful effects given by 
the several tests with the respective fans did not vary much, 
the highest being 55 per cent., which, in each instance, 
was obtained when running at the lowest periphery speed, 
viz., 94ft. per second. With the exception of one experiment, 
the Waddle fan produced a higher water-gauge than the 
Capell fan, but the volume of air produced by the former 
was considerably more in each instance than that produced 
by the latter. Ata periphery speed of 102ft. per second the 
water-gauge was the same for each fan, viz., 1-7in., but the 
Waddle fan produced 103,647 cubic feet of air per minute 
with this gauge, against 97,194 cubic feet given by the Capell 
fan. Records of the quantity of coal used and water evapo- 
rated showed that the Capell fan, as might be expected, being 
a new plant, came out the best. There were a few small 
points which rather militated against the Capell fan. Both 
Mr. Capell and Mr. Waddle, amongst others, took part in the 
discussion; the former expressed his surprise at the extra- 
ordinary results obtained by Mr. Hendy, and quoted some 
results of recent comparative investigations made in the fan- 
drift with the two fans in question, which told a very different 
tale to those published by Mr. Hendy; he, moreover, took 
exception to Mr. Hendy’s method of taking the air measure- 
ments, which Mr. Waddle, however, defended on the ground 
that the position of the anemometer was the same in both 
sets of experiments, and, therefore, strictly comparable. 

A paper on “Spontaneous Combustion in Coal-mines,” by 
Professor Lupton, followed, and gave rise to the expression of 
many seemingly incompatible views from various speakers. 
The last paper read was by Mr. H. R. Hewitt, on “‘ Anew Method 
of Laying Coal-dust,” and in it was described a spray pro- 
ducer in which each orifice externally has the appearance of 
an ordinary tap; but in which, in fact, the aperture tapers 
from ;';in. to the size of a needle-point, the advantage being 
that any obstruction is immediately removed by the pressure 
of water by simply turning the tap round. 

In the afternoon a visit was paid to All Saints Works, 
Derby, belonging to Messrs. John Davis and Son, where 
much interest was evinced in various points, such as the 
uses to which aluminium is being applied in the construc- 
tion of safety lamps, anemometers and theodolites, the latter 
instrument being reduced from 294 1b. to 151b. 2 oz. by this 
means; the lathes for cutting screw threads and finishing 
the various parts of safety lamps, so as to make them 
uniform and interchangeable; the sixteen operations which J 
the gauzes go through before they are ready for use in the 
lamps, also in an electric motor for special use in coal 
mines, and in many other objects, including an engraving 
machine, on the principle of the pentagraph, and worked by 
an electric motor. In the evening the usual dinner took 
place. 

Thursday, the 23rd, was devoted to excursions, the Midland 
Railway Company’s Locomotive and Carriage Works, Messrs. 
Bass, Ratcliffe, Gretton and Co.’s Brewery, and the Shipley 
Collieries being available for the purpose. At the Shipley 
Collieries both the soft and hard coal of the district are 
worked on the simple long wall system, and lime cartridgeing 
is successfully employed for bringing down the coal. The 
underground haulage is on the side system in one pit, 
and the under-rope type in another pit. At Wood- 
side Pit, with two shafts, 7ft. in diameter, upwards 
of 1000 tons are drawn per day from the soft coal seam 
at a depth of 216 yards, whilst at the Coppice pit, with one 
shaft 13ft. in diameter, over 1100 tons are drawn per day from 
the hard coal at 204 yards, and from the soft coal at 187 
yards. This good result is obtained by rapid winding, by 
removing the tubs from the two decks of the cage 
simultaneously, and by having extensive banking machinery. 
The coal is delivered on to a travelling picking belt and con- 
veyed by a tray conveyor, fitted at intervals with ridges of 
angle iron, on to shaking screens; the various classes are 
delivered directly into trucks below, which advance as 
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whence it is carried by a small screw conveyor to the 
boilers. These are fitted with the Perret system of forced 
draught, which was working very successfully at the time of 
the visit. The fires were burning well, and an inspection of 
the ashes showed that the combustion was very complete: 
whilst the pressure of the forced draught stood at less than 
lin. An indication of the prosperity of this colliery jg 
furnished in the fact that the two old pumping plants have 
been supplemented by a fine new pumping plant by Messrs, 
Harvey and Co., of Hayle. This plant consists of a com. 
pound surface-condensing horizontal engine, with cylinders of 
45in. and 80in., and stroke of 10ft., to work two 20in. plungers 
ata depth of 240 yards, and two Yin. plungers at 100 yards. An 
interesting incident of the visit was that this new plant was 
started by Miss Mundy, daughter ef the proprietor of the 
colliery, in the presence of the members of the Institution. 








CATALOGUES. 





WE have received the following catalogues, in addition 
to those mentioned last week :— 

The Westinghouse Brake Company, Ld., York-road, King’s 
Cross, London, N. Reference Book. This is one of the most 
elaborately prepared catalogues or reference books ever published 
concerning railway brakes. It is, in fact, an exceedingly well illus. 
trated treatise on the Westinghouse brake, its parts and its 
applications. No pains have been spared in making it perfect ; and 
in one case, namely, with reference to the driver's equalising brake 
valve, the movement and effect of the main valve is shown by 
means of a moving transparent talc disc with a handle. It is not 
only complete as a reference book on this most important railway 
mechanism, but it is well finished as a book. . 

Crompton and Co., Ld., Mansion House-buildings, London, E.C, 
Dynamos, Generators, Motors, and Steam Dynamos. In this 
catalogue Messrs. Crompton and Co, illustrate various forms of 
their direct-current machines, and give diagrams which, with the 
tabular description, provide all the information which may be 
necessary in all cases. The mechanical and electrical particulars 
are fully stated, and prices all filled in, 

The **Climax” Ventilating Company, 15, Great George-street, 
London, 8.W. Ventilating Appliances (with Notes on Ventila- 
tion). This is a large and somewhat elaborate catalogue, partly 
in the nature ot a treatise on ventilation, some useful notes and 
formule on the subjects of artificial ventilation, and drain and 
sewer ventilation being given as a supplement to illustrated 
descriptions of ventilating structures and appliances. 

Nalder Brothers and Company, 16, Red Lion-street, Clerken- 
well, London. Electrical Testing and other Scientitic Instruments, 
These are well prepared and well finished catalogues of handy 
size, and relating to electrical instruments used in the laboratories, 
training institutions, and in the testing departments of cable and 
electrical engineering works. A second catalogue by the same 
firm relating to Ammeters and Voltmeters, Resistance Frames, 
Central Station, and other Switch Boards, Instruments for Testing 
Installation, and Automatic Cut-outs. 

Scott, Ernest, and Mountain, Limited, Close Works, Newcastle- 
on-Tyne. Electric Mining Machinery. This is a well executed 
catalogue, giving particulars of electric lighting machinery, in- 
cluding the Tyne and other dynamos, motors and their applications 
for driving mining and other pumps, mining haulage plants, 
electric hoists, cranes, and launches; particulars are also given of 
the approximate cost of installations of incandescent lamps from 
15 to 1000 in number. 

J. G. Statter and Co., Electrical Engineers. The notice of the 
catalogue from this firm, which appeared in our impression of the 
17th, gave the name Slatter instead of as above. 

Ransome, A., and Co., King’s-road, Chelsea, London. 
Band Saws for Log Sawing. 

Penney and Co., Limited, Lincoln. Penney’s Adjustable Coffee 
Classifiers and other descriptions of Colonial Machinery. 

Pitt’s Yorkshire Machine Company, Yorkshire Machine Tool 
Works and Alma Foundry, Liversedge, near Leeds. Special and 
General Machine Tools. 

Bennett and Sayer, Engineers, Derby. 
Pans, Clay Mixers, Crushing Mills, &c. &c. 

Lowca Engineering Company, Limited, Lowca Engine Works, 
Whitehaven. Locomotives, Stationary Engines, Steel Works, 
Blast Furnace, and Colliery Plant, &c. A fully illustrated cata- 
logue, giving complete particulars of various kinds of locomotives, 
including branch line and contractors’ locomotives, narrow and 
ordinary gauge small locomotives, main line locomotives, injectors, 
tixed engines, boilers of various kinds, rock drills, wire rope 
pulleys and supports, and Baker's rotary blowers. ‘To the cata 
logueis added for office use, tables of decimal equivaleats, weights, 
measures, circumferences, and areas. 

Robinson and Auden, Vale of White Horse Ironworks, Wantage, 
Berkshire. Steam Engines, Boilers, Thrashing Machinery, Xc. 

Richardson, T., and Sons, Hartlepool Engine Works, Hartlepool. 
Morisons’ Evaporators and Feed-water Heater for Marine Boilers. 

Lundberg, A. P., Bradbury Electrical Works, Bradbury-strect, 
Kingsland, London, N. Lundberg’s Electric Light Switches and 
Fittings. 

Crompton-Howell Electrical Storage Company, Limited, New 
Dock, Llanelly, South Wales, and Mansion House - buildings, 
London, E.C. Electrical Apparatus. 

Electrical Power Storage Company, Limited, The, Millwall, 
London, E. Batteries, Secondary Batteries, or Storage Cells. 
Tabular information concerning them, cell tester hydrometers, and 
automatic apparatus for use in connection with secondary batteries. 

Westinghouse Electric Company, The, Pittsburgh, Pa., U.S.A. 
Arc Lighting by the Alternating Current. An exceedingly well- 

winted and well-illustrated catalogue in a poor cover. It 
illustrates and describes the Westinghouse dynamo and construc- 
tion, alternating current arc converter, lamps with flat carbons, 
pand lightning arresters. - 
Summerscales, W., and Sons, Phoenix Foundry, Keighley, York- 
shire. High-class Modern Laundry Machinery, and all Appliances 
connected therewith. 

Doulton and Co., Albert Embankment, London, 8.E. Sanitary 
Appliances, ; 

Rose, Downs, and Thompson, Old Foundry, Hull. Oil Mill 
Machinery, Oil Refineries, and Grain Warehousing Machinery. 

The Electric Construction Corporation, Limited, Wolverhampton 
and Millwall, London, E. Electrical Apparatus. An expensively 
if not effectually got-up catalogue of dynamos of several types, 
secondary batteries, switches, and cut-outs. ‘ 

Smith and Vaile Company, 16, Mark-lane, London—Frederic 
Nell. The Improved Smith and Vaile Steam Pumps and Pumping 
Machinery. aes 

Revolving Purifier Company, Limited, Dock House, Billiter- 
street, London. The Revlag Purifier—Anderson’s Patents. 

Fire Appliances Manufacturing Company, 9, Moorfields, London, 

and Northampton. Fire Engines and Appliances. 
» Kilbourn Patent Refrigerator Company, Limited, Liverpool. 
Manufacturers of Ice Making, Refrigerating, and Air Cooling 
Machinery on the Ammonia Compression System—Kilbourns 
Patents. j 

Watson, Laidlaw and Co., Glasgow. Self-lubricating Bearings, 
Steel Disc Pulleys, Shafting, &c., Centrifugal Oil Extractors 
Separators for Preparation of Photographic Emulsions, Machine 
Forming Spirals from Bar Iron, and Tube Bending Machine. 


Special 


Brick Machines, Wet 








Tue Macuinery Bitt.—Mr. Havelock Wilson has given notice 





required by gravity, whilst the dust falls into a receptacle, 


that he will move the rejection of the Rating of Machinery Bill. 











Mar. 3, 1893. 


THE ENGINEER. 


183 











RAILWAY MATTERS. 


Tue question of strengthening the existing iron and 
irders of the railway bridges in India is at present under the 


prin eration of the Government of India, 


consl ; ; 

Russ has followed Germany in increasing the capacity 
of freight cars. The standard has been 600 poods, or D tons 
13 ewt., but now the regulations speak of 700 and 750 pood cars 
1 tons 7 ewt. and 12 tons—on four wheels, 


Ar the close of 1891 there were 11,218,000 basket 
willows planted along the Austrian railways, an average of 1156 al 
mile of road. The value of the willows cut is given as £1130, but 
only about one-third of them were sold, the rest being used on the 
railways. : 

In Russia during 1891 the additions to the railways 
amounted to 82 miles only, but 822 miles of second track were 
built. At the close of the year the total open for traffic was 18,240 
miles, of which 3770 miles were double-track road, and 6851 were 
in the possession of the State. The Railroad Gazette says, Govern- 
ment acquired 1313 miles during 1891. 


On the night of January 25th, while a freight train, 
engine 580, was on the transfer steamer Tacoma, crossing the 
Columbia River at Kalama, Wash., 40 miles north of Portland, Or., 
about mid-stream the boat struck a lot of drift logs and ice, causing 
her to lurch sufficient to start the engine, and an American paper 
says, before it could be stopped it went over the end of the boat 
into the river. ‘The crew escaped, and no damage was done to the 
boat or the cars. How the engine was started is not told, nor why 
it was not fixed. 


A spectrAL circular letter has been issued by the Wolver- 
hampton Chamber of Commerce, stating that there are indications 
that the railway companies generally contemplate making reductions 
in the new railway rates only in the case of individual and specific 
complaints, instead of dealing with the question broadly by revert- 
ing to the old scale of charges generally. The Chamber, therefore, 
advise that each trader should prepare, as soon as he can obtain 
the necessary information, a list of the increased rates which affect 
his own trade, with a corresponding list of the old rates, unless in 
the meantime some decisive action to remedy the present condition 
of things is taken by the railway companies or the Board of Trade. 
A copy, accompanying a letter strongly protesting against the 
charges, should be sent to the railway companies by which the 
traffic in the goods to which the rates apply is carried. 


In reply to a question in the House on the railway 
companies and free telegrams by Mr. John Ellis to the Postmaster- 
General, Mr. A. Morley said this matter had been engaging his 
close attention, Statistics of the number of telegrams sent free of 
charge for the railway companies in 1871, can only be given as 
regards the companies of England and Wales. In the case of these 
companies the number sent in 1871 was 87,201; in 1892 it had 
risen to 1,329,531, an increase of more than fifteenfold. During 
the same period telegrams of all other —"s rose from 
9,573,548 to 57,871,429, an increase of about sixfold. The negotia- 
tions to which the hon. member refers have resulted in the com- 
mutation of the privilege into a right to send a fixed number of 
messages and words per annum in the case of the Midland and 
Manchester, Sheffield, and Lincolnshire companies. Negotiations 
with other companies are in progress, and it is hoped that all the 
other companies will recognise that it is desirable, in their own as 
well as in the public interest, to accept the principle of commuta- 
tion. As regards private Bill legislation, her Majesty's Govern- 
ment will, of course, watch closely any Bills introduced into 
Parliament tending te the extension of the privilege referred to. 


Tue Asia Minor railway referred to below, to connect 
the port of Beyrout with Damascus, would or will be 87 miles in 
length, 184 miles of which will be equipped with rack rails on the 
Abt system. Work on the plans has been going on for the past 
three years. This project, as now worked out, provides for a road to 
begin at Beyrout, only a few yards from the Mediterranean. Thence 
it is to pass over about three miles of practically level land. 
Beyond this the mountain ascent is to be made over a distance of 
about 17 miles, the top of the mountain range being reached at an 
elevation above the sea of 4822ft., representing an average grade 
of about 295ft. to the mile. From the mountain tops is to be 
a down grade to Maallaka at an elevation of about 3000ft. 
Maallaka is 60 kiloms, distant from Beyrout, and 80 kiloms. from 
Damascus. These last 80 kiloms. will not be laid with rack rails, 
although this section will have occasional heavy grades. The gauge 
of the road is to be 42in. The cost of the road has been estimated 
at about 30,000,000f. Earthwork was commenced last August by 
a French contractor, and it is expected that the line will be given 
over to traffic during the summer of 1895, 


A case illustrating the judgment which must be exer- 
cised by drivers is mentioned in the report by Major Yorke on the 
collision that occurred on the 17th January at Lowestoft Station on 
the Great Eastern Railway. When entering Lowestoft Station, the 
train came into collision with an empty fish-truck, standing close to 
buffer-stops. The driver, finding that the train did not stop at 
the usual place, says that he re-applied his continuous brake, and 
the rails being very greasy, the wheels of the train skidded and the 
collision ensued. The report adds:—‘‘ Ina buffer-stop collision 
such as this, in which the engine and train are fitted with the con- 
tinuous brake, and in which the gradient is favourable, the 
responsibility must rest with the driver. It is very usual to have 
wet or greasy rails pleaded as an excuse, but, as I have said on 
previous occasions, though wet rails may account for a mishap of 
this nature, they can hardly be said to excuseit. In aclimate such 
as ours a wet rail must be almost as common as a dry one, and a 
driver of experience should know how to meet the different condi- 
tions in accordance with Rule 293, which says: ‘In stopping his 
train he—the driver—must pay particular attention to the state of 
the weather and the condition of the rails, as well as to the length 
of the train; and these circumstances must have due weight in 
determining when to shut off steam.’ In the case under considera- 
tion there is a concurrence of testimony that the train entered the 
station at the same speed as usual, and that the rails were very 
greasy, owing to frost and snow.” 


Tue British Consul in Damascus in a recent report 
refers to the railways projected in that region. Those for which 
concessions have been granted are three, viz., Beyrout to Damascus, 
Caiffa and Acre to Damascus and the Hauran, and Damascus to 
the Hauran. These enterprises are exciting great interest among 
the public. The only one on which works have been begun is that 
undertaken by a Belgian company from Damascus to Mezerib in 
the Hauran, in August, adistance of nearly seventy miles. Already 
about 30 kilometres were laid down, and the work is being pushed 
on with great rapidity, principally with a view to discouraging the 
railway projected by an English company from Caiffa and Acre to 
Damascus, as the Belgian company is connected with the French 
company which is about to engineer the railway from Beyrout, and 
conflicting interests are at work. Beyrout, the financial centre of 
Syria, is anxious to maintain its position as the principal port, 
which will be seriously threatened by the construction of a port at 
Caiffa and an ordinary gauge railway from Caiffa to Damascus. 
This will tap the Hauran, the great granary of Syria, and the 
promoters are not discouraged by thenarrow gauge Belgian railway 
—steam tramway—which will not damage their — as it 
| mes over a different line of country. But the competition 

tween the Beyrout and Caiffa companies will no doubt be severe, 
and it remains to be seen whether the English company, which has 
nothing but commercial interests in view, will prosecute its enter- 
prise under the present conditions. Of the Beyrout-Damascus rail- 
way hesays itisscarcely conceivable that the Beyrout-Damascus com- 
pany can pay its way, much less afford interest to its shareholders, 





NOTES AND MEMORANDA. 


Tue deaths registered last week in 838 great towns of 
England and Wales corresponded to an annuol rate of 19°7 per 
1000 of their aggregate population, Huddersfield was best with 
13°9, Bolton was worst with 28°5. 


Recentxy the London and Chatham Company’s steamer 
Calais-Douvres has been making some extraordinary passages across 
the Channel. One passage was made in one hour one minute from 
~ to pier. This is equal to the best performances made by these 

oats when they first arrived from the shipbuilding yards. 


INTERESTING statistics have been published in connection 
with the Merthyr Board of Guardians’ returns, showing the remark- 
able durability of the Welsh coalfield. Aberdare Valley, which has 
been in vigorous work for nearly seventy years, is still alle to show 
good results. During last Pan 2,245,657 tons of large coal were 
raised in the parish, and 160,899 tons worked in the adjoining 
parishes and brought to bank in Aberdare. 


AN interesting table has been published by Mr. Dalziel 
of one year’s coal output of Wales—1891—showing its disposal. The 
total output, which included Monmouthshire, was 30,263,000 tons. 
Of this, 18,540,000 tons were exported, and 1,925,000 tons sent in 
bunkers. The remainder used at iron works, collieries, coke 
ovens, railways, &c., showing Welsh export to be 444 per cent., 
while Yorkshire is only 12} per cent. of output. 


During February seven vessels were launched from 
Clyde shipyards, with a tonnage of 13,237, compared with 30,370 in 
February, 1892, 22,870 in the same month of 1891, and 31,192 in 
February, 1890. The production for the past two months aggre- 
~~ 24,467 tons, against 41,720 in the same period of last year. 

n the course of the month contracts have been placed which are 
estimated 17,000 tons, compared with 14,000 in February, 1892. 


In London last week 2527 births and 1629 deaths were 
registered. Allowing for increase of population, the births were 
again 287, and the deaths 209 below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 20°3, 19°1, and 18°8 in 
the preceding three weeks, rose last week to 19°7. During the 
four weeks the death-rate averaged 19°5 per 1000, or 2°5 per 1000 
below the mean rate in the corresponding periods of the ten years 
1883-92. 


THE pneumatic transportation of large quantities of 
mail matter is about to be tried between the post-offices of New 
York and Brooklyn. The United States Automatic Dispatch 
Company, of New York, is to connect the two post-offices with a 
double line of tubes, or other conduits, through which the mail will 
be transmitted. The company agrees to pay all expenses involved 
in construction and maintenance of the system for one year, and at 
the end of that time to lease or sell the same to the Government at 
cost, or to remove it if the Postmaster-General should so request. 


A METHOD for preserving Portland cement from the 
frost, invented by Herr Reinhofer, consists in the addition of 
crystallised soda dissolved in water. The cement mortar is com- 
posed of one litre of Portland cement, one of lime, and three litres 
of river sand, mixed with a solution of one kilogramme of soda in 
three litres of water—1 litre = 1}? pint and 1 kilogramme = 2°21b. 
After exposure for 144 hours to a low temperature, the maximum 
intensity of which attained—3l4deg., C., the test sample was 
placed in an oven, where itZremained for three hours, after which 
no deterioration was observable. 


Tue following method for the estimation of manganese 
in spiegel iron and ferromanganese has been described by M. C. 
Bastin, Monit. Scient. From 0°25 to 1 grm. of the materialis dissolved 
in a flask of about 150 cc. capacity by 50 cc. nitric acid sp. gr. 1°20 ; 
8—10 grms. potassium chlorate are added and the solution boiled for 
fifteen minutes. It is diluted, filtered, and 100 cc. of a solution added 
containing 6°300 grms. oxalic acid per litre, and 25 cc. sulphuric 
acid. The mixture is warmed to ab deg. C. for ten minutes made 
up to 1 litre, and the excess of oxalic acid titrated with potassium 
permanganate solution. One equivalent of oxalic acid decomposes 
one equivalent of manganese, or Mn=oxalic acid decomposed 
x 27'5+68=oxalic acid x 0°4365. The permanganate solution is 
made by dissolving six grms. of permanganate in one litre water. 
The Journal of the Society of Chemical Industry says the results 
yielded are very fairly accurate. 


To supply the 120,000 incandescent lights required for 
the Columbian Exposition, the Westinghouse Electric Company has 
in process of construction twelve large alternators of 1000-horse 
power, or 10,000 lights capacity each. These generators, as 
described by 8. S. Wales in the Rose Technic, will be double 
machines ; that is, they consist of two separate rings of field 
magnets about 6in. apart, and two armatures carried on the same 
shaft. Each set of field magnets consists of thirty-six poles of 
laminated iron, projecting inward from a cast iron ring bolted to 
the frame of the machine. There are two distinct windings ; one 
for the direct exciting current, from an external source, and the 
other for the compensating current. The armatures will be 74ft. 
in diameter, and are to generate 2000 volts at 200 revolutions per 
minute, giving 7200 alternations. The armatures weigh 21°5 tons, 
and the completed machine weighs 55 tons. The machines will 
also be available for the transmission of power. 


Tue wrecked ship Premier, of 800 tons displacement, 
has recently been raised by Messrs. Grant and Bros., of Tacoma, 
Wash., by a somewhat novel method. The Premier was sunk in 
the Willamette River about ten miles from Port Johnson, and 
Messrs. Grant undertook the task of raising her by the use of com- 
pressed air in canvas cylinders. There is nothing new in the idea 
of floating sunken vessels by the displacement of the water with 
air underneath the decks or hulls, but we believe it has not hitherto 
been successfully accomplished. In this instance, the Engineering 
Record says, canvas cylinders in a collapsed condition were inserted 
underneath the deck, which we infer was exposed at low tide. 
Compressed air was then pumped into the cylinders, and as the 
tide rose the hull was elevated and towed into shallow water, 
where it was grounded. The large hole which had been stove in 
the vessel’s side and which caused her to sink, was then planked 
over, and she was towed into Victoria Dock in that condition. 
Two attempts were made to float her before success was attained, 
but the final result indicates that the method may be widely em- 
ployed. 


In his report to the electric lighting committee of the 
Lambeth Vestry, Mr. W. H. Preece, who had been consulted as to 
the best mode of carrying out the electric lighting order granted 
by the Board of Trade to the Vestry last year, and subsequently 
confirmed by Parliament, remarks that it has been the fashion to 
regard the electric light as the lamp of luxury, and strange views 
are frequently expressed as to its costliness and as to its being 
within the reach only of the rich. The experience at Newcastle, 
where gas is only 1s. 10d. per 1000 cubic feet, and at Bradford, 
shows that it is now within the grasp of the poor man. The 
average cost per electric lamp per annum at the former place was 
last year 6s. Sa., and at the latter place 9s. 7d. Electricity can 
now be produced cheaper than gas. He is now engaged, Mr. 
Preece goes on to remark, in determining the best and cheapest 
mode of fitting up small tenements, so as to bring the light within 
the reach of the poor. He estimates that the total capital a 
to light the whole parish will probably eventually reach £300,000, 
but adds that it will take some a and much prosperity to attain 
that result. To comply with the requirements of the provisional 
order and to make a good start will not require more than £75,000, 
for which sum sufficient plant can be obtained to obey energy to 
20,000 lamps alight at one time, which would mean 40,000lampstixed. 








MISCELLANEA. 
At a meeting last night of the Civil and Mechanical 
Engineers’ Society, a paper by Mr. S. Crawshaw, municipal engi- 
neer, on “The Agra Waterworks,” was read. 


At the Redcar Ironworks a plant is being put down for 
manufacturing slag bricks, for which there is now a good demand, 
and similar plants are in operation at the Cargo Fleet and the 
Lackenby Ironworks. 


THERE is a rumour of a“ ring” being formed by aLondon 
syndicate in the Welsh anthracite coalfield, principally Carmarthen- 
shire, but it cannot be traced to any source. There is still 
too large a field of best steam coals unworked for a large develop- 
ment of anthracite, though no one doubts but it will have its day 
before many years. 


Mr. FREDERICK Hayes Wuymper, late her Majesty’s 
Chief Inspector of Factories, died on Friday last at 26, Walpole 
street, S.W., in the sixty-fifth year of his age. In 1891 he was 
appointed Chief Inspector of Factories, in succession to Mr. 
Alexander Redgrave ; but he retired last year, when he was 
succeeded by Mr. R. E. Sprague Oram. 


It has now been decided to light the whole of the 
Southampton Docks with electricity, and efforts are being made to 
get some part of the electric light at work by Saturday, on the 
arrival of the New York, the first vessel of the new American mail 
service. The outside lights are to be suspended on poles about 
55ft. high, whilst inside the sheds incandescent lamps will be used. 
Overhead uncovered conductors will be used. 


Ow1ne to heavy and continued rain, a further serious 
fall of cliff has taken place Jast week on the West Cliff at Ramsgate. 
The slip this time has occurred on a piece of ground known as the 
Government acre, which is the property of the War Office, and is 
situated at the western end of the promenade. From three to 
four hundred tons of chalk have given way, and a portion of the 
railings was carried down. The prevention of these slips will 
require some engineering skill. 


Tue Siemens and Halske Company, of Chicago, an 
American branch of the Berlin firm, has taken a contract for what 
is claimed to be the largest isolated electric plant in existence, that 
for the Auditorium Building in Chicago, and its new annexe across 
the street, Congress Hall. The original Auditorium plant was of 
Edison manufacture, and this will be removed and the Siemens and 
Halske plant substituted. The power station will be of sufficient 
capacity to furnish current for 25,000 incandescent and 200 arc 
lamps, besides operating the passenger and freight elevators in 
both buildings. 


AT a meeting of the Scottish Branch of the National 
Association of Colliery Managers, in St. Enoch Station Hotel, 
Glasgow, on Saturday, a on on “Holytown Colliery Cost- 
Sheets” was read by Mr. William Carey, Bridgeness, who eluci- 
dated his remarks by means of a specimen form of cost-sheet, 
drawn out to show the stocks, outputs, disposals, and costs at an 
imaginary colliery producing 6000 tons per fortnight. Mr. Thomas 
Thomson, Eddlewood Colliery, Hamilton, exhibited a safety lamp, 
which contained a new contrivance for extinguishing the light 
should the lamp be tampered with. 


Ir is stated that a deputation from the Municipal 
Council of Toulon, consisting of Doctor Sambuic and MM. Bureau 
and Peretti, arrived in England last week to inspect the working 
of the ‘‘Shone” system of drainage. They visited the installation 
at the Houses of Parliament on the 21st February, and Eastbourne 
on the 22nd, at which latter place they were received by the 
Mayor, and under the guidance of Mr. Tomes, the borough engi- 
neer, inspected the air compressing station and the working of the 
ejectors in the different parts of the town. We believe that the 
deputation were highly pleased with what they saw of the 
system. 


A RACE of a thousand kiloms. on safety bicycles began 
at 10 o’clock on Friday evening last at the Galerie des Machines 
of the old exhibition in the Champs de Mars, between two French 
cyclists, MM. Terront and Corré. There was a large attendance 
at the start. At 5 o’clock on Saturday evening Terront had 
covered 525 kiloms. and Corré 524 kiloms. 200m. The pace of 
the two men varied from 15 to 16 miles an hour. They took 
plenty of nourishment while continuing their ride. Corré was fed 
with rumpsteak and hard eggs, while his antagonist’s chief 
sustenance consisted of the legs of chickens, and grapes in large 
quantities. The race ended at 4 o’clock on Sunday afternoon, when 
Terront completed his thousandth kilom., ten kiloms. in advance 
of Corré. The 621 miles was thus accomplished at an average of 
nearly 14°8 miles per hour including stoppages. 


Tue old and unsatisfactory water supply of Venice 
from the river Brenta has been abandoned, and the water now 
supplied to Venice through the aqueduct is derived from the 
springs of St. Ambrogio near Treviso, is conveyed to Venice from 
the mainland by a conduit under the lagoon, and is then distributed 
to private houses and public wells through underground pipes. 
Before 1884 Venice was supplied partly by the water of the Brenta, 
conveyed to the city in open barges, and partly by rain water 
collected from the house roofs in the ‘‘pozzi,” or Venetian wells, 
where it was purified and drawn for use. The difficulty of 
obtaining po water at Venice has from time immemorial 
made the Venetians very careful in the construction of their wells. 
The St. Ambrogio water now supplied to Venice is of a high 
degree of purity, needs no filtration, is cool in summer, and is 
entirely satisfactory to the consumers. 


Mr. J. NEwron Mappin has written advocating a glass- 
roofed city—a scheme to cover the most important commercial 
avenues of the metropolis with glass. ‘‘ The outlay involved in 
spanning the Set and Cheapside, and such great thorough- 
fares with iron girders and glass would not be so very enor- 
mous—and orders for material would afford impetus to the 
iron and glass industries. There would be no more difficulty 
with regard to light than is experienced at the present time at our 
great railway stations—the streets would always be comfortably 
dry and the public convenience catered for in, I think, an 
intelligent manner. As for ventilation, there would always be a 
free passage of air from end to end and from the side streets. In 
such avenues as Cheapside, the Strand, and elsewhere, many 
thousands of pounds have perforce to be expended every year in 
the ceaseless, and I may add, useless warfare against mud and 
corrosion, and the cost of maintenance of roads and horses is 
vastly more than it would be were these streets under cover.” 


Aw address on the principles and practice of arbitra- 
tion, in which the rules of the new London Chamber of Arbitration 
were criticised, was delivered on Tuesday oa St. James’ 
Hall, before the Society of Architects, by Mr. Edgar Farman, 
solicitor to the society. After fully stating the present law upon the 
subject of arbitration, and dealing with the long-continued efforts 
which have been made in this direction, Mr. Farman argued that 
an arbitration before one of the Chambers’ arbitrators would in 
important cases often cost the successful party more than if he 
submitted to arbitration in the ordinary way. For while the fees 
of an arbitrator under the London Chamber are not limited by the 
schedule—an arbitrator being entitled, as at present, to refuse to 
act unless he is paid the sum he chooses to demand—the successful 
party is saddled with certain costs, which the Chamber will not 
allow him to recover from the other side. Mr. Farman declared 
that this must seriously retard the general adoption of the Chamber 
for the purposes of arbitration, which he co gy as, in his opinion, 
the rules were otherwise well framed and the Chamber deserved 
success, 
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NEW SECOND-CLASS CRUISERS SAPPHO AND 
SCYLLA. 

By the time the newly-elected Parliament is fairly at work 
four years will have elapsed since a similar representative 
body decided, after much discussion, that to maintain our 
supremacy on the sea, protect our commerce and depen- 
dencies, and keep in check any foreign influence unfriendly 
to this country, it was necessary to add considerably to the 
number of our war ships, and to expend upon their construc- 
tion and equipment some twenty-one million pounds. 
Amongst the ships to be provided were thirty-eight protected 
cruisers, a type of vessel having no side armour, but whose 
vital parts are otherwise efficiently protected. Twenty-nine 
of these ships were to be second-class cruisers, and as the 
Scylla—the last of that class provided for in the Naval 


Programme of 1889—has been completed, and handed over | 
to the Naval authorities, we give the following description of | 


the vessel, her machinery, and equipment, that our readers 
may note the special features in the design of a ship intended 
for the protection of commerce on the seas, and making 
rapid voyages to distant parts without re-coaling. 


The Scylla was designed by Mr. W. H. White, Chief Con- | 


structor of the Navy, and built by Messrs. Samuda Brothers 
at Poplar. She isa twin-screw cruiser of the Apollo class, 
and combines all recent improvements in the construction of 
vessels of war. Her principal dimensions are:—Length 
between perpendiculars, 300ft.; moulded breadth, 43ft.; and 
her displacement at a mean draught of 16ft. 6in., about 
3400 tons. Her hull—with the exception of the stem and 
stern post—is built entirely of Siemens steel; the stem 


and stern post, the former made with a powerful ram and | 
The | 


adapted to receive a torpedo tube, are of cast steel. 
forward ends of the propeller shafts are carried in tubes built 
in the framing of the ship on each side, the extreme after ends 
being supported by steel brackets. To ease the vessel and 
lessen any tendency. to rolling, a bilge keel extending to a 


length of about 120ft. is fitted on each side in a fore-and-aft | 


plane, to cause as little resistance to propulsion as possible. 
The hull of the vessel internally is divided into fifteen 
main compartments by transverse water-tight bulkheads, and 
has practically an inner water-tight bottom extending to 
nearly bothends. Water-tight doors are fitted to all openings 
in the bulkheads, provision being made for closing them from 
either side. In addition to the transverse bulkheads, the 
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vessel has a middle line bulkhead running through her 
| whole length, well supported and stiffened to withstand 
pressure. To protect the vital parts of the ship, which 
include engines, boilers, machinery, magazines, shell and 
torpedo rooms, &c., a thick steel deck is fitted throughout its 
whole length, sloping down at the sides and ends, and made 
thoroughly water-tight, all necessary openings in it being 
fitted with armour bars or shutters. Above this deck, and 
built in between it and the main deck—to protect the engine 
cylinders—is a breastwork of compound armour plate 5in. 
| thick, backed by strong steel frames and an inner steel skin. 
Additional protection is also given by the disposition of the 
coal bunkers, which extend on either side of the engine and 
boiler rooms throughout their whole length. 

A conning tower of rolled steel plate 12in. thick is fitted on 
the forecastle deck some distance from the bows, and contains 
within it all the necessary means of communication with the 
steering compartment, engine-rooms, and other stations for 
controlling the ship when in action. On each side of the 
upper deck abaft the engine-rooms two search light towers 

are constructed, fitted with shutters and means for readily 
| opening and closing them ; and on the poop aft of the chart- 
house a torpedo director tower is built, plated at top and sides 
and perforated with sighting holes. 

The Scylla is armed with two 6in. quick-firing guns, one 
on the poop and the other on the forecastle ; six 4°7in. similar 
guns on the upper deck, three on each broadside, all mounted 
on the central pivot system, and eight 6-pounder Hotchkiss 
guns, their positions being two forward, two aft, and two on 
each broadside. She also carries one 3-pounder Hotchkiss 
gun, one 9-pounder field gun, and four :45in. Nordenfeldt guns, 
two on the poop, and two on the forecastle, making twenty- 
two guns in all. In addition to this armament the vessel is 
fitted with four 14in. Whitehead torpedo guns, one fixed 
forward, one aft, and one on each broadside, the two last 
being made to train. The bow torpedo is fired from the 
conning tower and the others from the director tower. To 
supply air of a sufficiently high pressure as a propelling 
charge to the torpedoes and apparatus for ejecting them, the 
vessel is fitted with two Belliss double air compressors, each 
capable of pumping up 20 cubic feet of air per hour to 1800 Ib. 
pressure per square inch. The air is pumped by the com- 
pressors into pipe reservoirs, and from them is led through 
| strong copper tubing to charging columns located in those 

parts of the ship where the torpedo tubes are fitted, and 





from thence to the torpedoes in place and to their ejectors, 

To control the vessel’s movements when under way or in 
action, she is fitted with Messrs. Davis's latest improved method 
of steering heavy warships by steam, the steering apparatus 
being attached directly to the rudder crosshead, it being found 
that by this method of applying the power less strain js 
brought on the steering machinery than by any other, Pro. 
vision is made in this gear for working by hand in case of 
necessity. The steam-steering engine, which is of sufticient 
power to move the rudder from hard-a-port to hard-a-star. 
board in thirty seconds when the vessel is going at full speed, 
is fitted in a special steering house from which shafting js 
led to the different steering stations in the ship. A complete 
system of mechanical telegraphs for receiving and transmit. 
ting all orders given above or below decks has been fitted by 
Messrs. Mechan, of Glasgow, together with a series of voice 
tubes placing all the stations in ship and engine departments 
in communication. 

To hold the ship in a tideway, and for other purposes, she 
is fitted with three 58 cwt. anchors of Martin's improved 
type, and several smaller ones of the ordinary Admiralty 
pattern. The anchor gear forward and aft, supplied by 
Messrs. Baxters, of Sandiacre, consists of a windlass and 
capstan, both suitable for 2in. cables, and capable of being 
worked by hand or steam power. The windlass will work 
two cables at two hawse pipes ; the starboard and port cables 
can be veered and hauled at the same time, and windlass and 
capstan will work together or independently: For harbour 
or other service the ship is provided with seven boats—one 
being a steam cutter—and a Balsa life raft. 

Electricity supplies light throughout the ship, it being 
generated by two Siemens dynamos, each capable of sus- 
taining a steady current of 300 ampéres, with an electro- 
motive force of 80 volts at terminals when running at 400 
revolutions per minute; the motive power for driving the 
dynamos being obtained from two of Messrs. Thorny- 
croft’s two-cylinder compound engines coupled direct. Light 
is given by incandescent lamps, and is distributed to 
compasses, telegraphs, bridges, chart house, conning tower, 
torpedo director tower, bows, mastheads, and yardarms, and 
below decks to engine rooms, stokeholds, bunkers, officers’ 
state rooms, forecastle, &c., a switch and cut-out being fitted 
to each lamp. The vessel is also fitted with three powerful 
search lights. 

Thorough ventilation is provided by the adoption of the 
latest improved means. All compartments above the pro- 
tective deck, and those easily reached below it, are ventilated 
by ordinary means, cowls being fitted on the poop, forecastle, 
and upper decks, and downcast shafts to the compartments 
below. Hand fans supply air to the magazines, store-rooms, 
and all working spaces below the protective deck, the engine 
and boiler rooms having their own air supply through ven- 
tilating trunks. Special provision is made for ventilating 
and carrying off any gases generated in the coal bunkers, 
this ventilation, however, being kept distinct from that of all 
other parts of the ship. 

The propelling machinery of the Scylla, made and fitted 
by Messrs. John Penn and Sons, Greenwich, consists of two 
independent triple-expansion twin engines, each driving a 
three-bladed gun-metal screw propeller of 13ft.diameter. The 
engine cylinders are 334in., 49in., and 74in. diameter respec- 
tively, each with a piston stroke of 39in. The crank, tunnel, 
and propeller shafting are of steel, made hollow for strength 
and lightness. The cylinders are each supported in front by 
two round forged steel columns, and at the back by a cast 
steel double-footed column; the columns being themselves 
carried by a cast steel bed-plate securely bolted to girders 
built in the ship. Each engine has a gun-metal air pump, 
worked off the low-pressure piston rod. The steam, after use 
in the cylinders, is exhausted into two circular brass surface 
condensers, having 9810 square feet of tube cooling surface, 
the cooling water passing through the tubes and the exhaust 
steam between them. Circulating water for the condensers 
is supplied by two of Tangyes’ centrifugal pumps, driven by 
independent engines, and capable of delivering 1258 tons of 
water each per hour. Each circulating pump is arranged to 
supply the condenser of the adjoining engine, and to draw 
ere from engine-room bilges in case of flooding or a leakage 
of ship. 

Stomma for the main and auxiliary engines of the Scylla is 
generated in five boilers made of Siemens-Martin steel of the 
multitubular cylindrical type, three being double-ended, each 
13ft. 2in. diameter and 18ft. 6in. long, and two single-ended of 
the same diameter, 9ft. 6in. long. Each double-ended boiler 
has six Fox’s corrugated steel furnaces, and the single-ended 
three, making twenty-four in all, with a grate surface of 590 
square feet, the aggregate heating surface of all the boilers 
being 15,770 square feet. To provide for the highest speed 
the vessel is designed to attain, the closed stokehold system 
of forced draught to the furnaces is adopted, and to insure 
that none but air under pressure will pass through the 
furnaces, the stokehold entrances have double air-tight 
doors fitted with air-valves, operated in such a way that doors 
and valves open and close simultaneously. Eight of Brother- 
hood’s 5ft. diameter double inlet fans, each driven by his specal 
type of engine, provide the necessary air pressure, each fan 
being capable of supplying 30,000 cubic feet of air with the 
engine making 400 revolutions per minute, at a pressure of 2in. 
of water. The whole of the boilers are designed for a work- 
ing pressure of 1551b. per square inch. At the designed load 
draught of the ship the coal in bunkers would be 400 tons, 
but the total bunker capacity amounts to 600 tons. To make 
up for leakages of steam and water in engines &c.,, and to 
supply drinking water, &c, and keep a reserve, Normandy con- 
deusers and Weir evaporators, together capable of producing 
400 gallons of fresh water per hour, are fitted in the vessel. 

For protection from fire, the Scylla is fitted witha complete 
fire service ; two powerful engines pump water from the sea 
through one main service pipe running fore-and-aft, fitted 
with mains and branches, and distribute it by means of hose 
connections to any part of the ship; the fire main or service 
pipe being also connected with all the bilge pumping engines. 
Other accessories fitted in the vessel include auxiliary con- 
densers for condensing the steam from all the auxiliary 
engines, tanks for storing reserve fresh water, and water 
heaters capable of raising the temperature of all the water 
required for the boilers to 220 deg. Fah. 

The Scylla has two pole masts, rigged as a fore-and-aft 
schooner, and two funnels, the latter rising to a héight of 50ft. 
above the level of the boiler furnace bars. ‘ 

As briefly recorded in our columns at the time, the official 
machinery trials of the Sappho, sister ship to the Scylla, gave 
highly satisfactory results, the mean indicated horse-power 
realised on the eight hours’ natural draught trial being 7301, 
and the maximum 7689, and on the four hours’ forced 
draught full power trial the mean indicated power developed 
was 9617, and the maximum 9861 horses, the speed of the 
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ship by log on the former trial being 19-4, and at the latter 
20-47 knots per hour. 

The official machinery trials of the Scylla took place some 
ten weeks since off Sheerness, on which occasion Mr. H. J. 
Bakewell represented the Admiralty, Mr. Littlejohns, Chat- 
ham Dockyard, Mr. Samuda Benthall, the shipbuilders, and 
Mr. J. P. Hall, the contracting engineers. On the natural 
draught trial, with an air pressure in the stokeholds of -2in., 
the mean indicated horse-power developed was 7622, and the 
maximum 8128, the stipulated contract power for this trial 
being 7000 indicated horse. The mean results of the forced 
draught full power trial, with steam pressure in boilers 
145 lb. per square inch, vacuum in condensers 27in., revolu- 
tions of engines per minute 138-6, the mean of mean pres- 
sures in the cylinders being for high 54-11b., intermediate 
29-46 lb., and low 15-45 lb. per square inch, gave an indicated 
horse-power developed by starboard engine of 4698-68, and by 
port engine 4583-84, or a gross indicated power of 9280°5 
horses, giving a speed of ship by log of 20°625 knots per hour, 
her draught being at the time 13ft. 3in. forward and 17ft. din. 
aft, the stipulations of the contract for this trial being that 
9000 indicated horse-power should be developed with a speed 
of 20 knots. The trials of both the Sappho and the Scylla 
were highly successful, and show them to be two of the 
fastest cruisers in her Majesty’s Navy. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





FORCED DRAUGHT. 


Srr,—In your issue of February 24th I read the remarks by your 
correspondent ‘‘ Didymus.” Permit me, Sir, to make also a few 
remarks on thos? of your correspondent. Those of your readers 
who are versed in the conduct of affairs in the mercantile marine 
will, I am sure, be quite satisfied with the article which you 

mublished rding the British India Steam Navigation Company’s 
Viewen and Vadala. Those of them who are versed in the general 


X = 8-46, a 
obtain :— 
Relations of Power and Speed in H.M.S.S. Hood. 
E = 309°4 V 10,(V —846) 0% = 141-95 V 10,4 V- 
Now test these :— 


= 04, b = 141°95. Whence, by (1), we ought to 








Trial speeds V = 170 19°75 
Subtract X= 8-46 8°46 
(V-X)= S54 7°29 
(V -X)04= “3416 “2916 
Add Log. V = 1°2304 11973 
Add Log. 309°4 = 2°4905 2°4905 
Sum or Log. E = 4°0625 39794 
A E = 11,550 9,538 
By data E= 11,545 9,540 
Again V=170 15°75 
04V= 6800 .. “6300 
Add Log. V = 1°2804 11973 
Add Log. 141°95 = 2°1521 2°1521 
4°0625 83-9794 


Exactly the same as before. Note that Log. b = 2°1521 = log. 
141-95 indicated horse-power. 


Now, the general value of Log. b = Log. pan J mj; since, 
2d§s _ _ s.0a199 ae ee as 
& Foi =~ VSM Log. fm = 21521 - (- 18112) = 
2°3409. In which— 
Log. f = 1°4819. f = 30°38 
Log. m = *8590. andim = 7°228 


Here we have f, the value of Morin’s constant, or the collective 
unit pressure on the pistons when they first commence motion, and 
m, the revolutions of the shaft when the vessel begins to move. 
Their product gives } the initial torque on the shafts at this epoch, 
and both these quantities remain constant through subsequent 
speeds, until there occur some alteration in the circumstances of 
trial. We now bring this third principle into action. In propel- 
ling a vessel, the power E to be expended for a speed V, is the work 
done by a pressure equal to Morin’s constant upon the pistons of 
her engines, at the speed of piston corresponding to the revolutions ; 
but multiplied by a slightly modified Poncelet current factor, 
this modification, according to the speed, being due to an alteration 
in cir which affects the law of the revolutions. In 


tan 





working of the British India Steam Navigation em py de t Ss 
on coasting service in India will also be quite satisfied ; but those of 
your readers otherwise versed will not be satisfied with that article, 
and “ Didymus” apparently is one of them. 

Your correspondent states that 15 per cent. saving of fuel may 
prove absolutely nothing about fo draught, and in support of 
that statement he quotes the case of two steamers, Hawea and 
Taupo, alike in every respect, but that the engines of one developed 
517-horse ower, whilst the engines of the other developed 602-horse 
power. Had he continued his statement and made it be gard that 
the same operator with the same set of instruments had obtained 
the diagrams from each set of cylinders, then the cause of such a 
difference could be defined. Much depends on the skill of the 
operator for accurate diagrams to compare the power developed 
by two engines alike in every respect. With one set of instru- 
ments to operate on one compound engine, I could with ease, from 
the same engine, with other conditions alike, make a difference of 
80-horse power. Therefore, without the knowledge that the same 
operator with the same set of instruments obtained the difference 
in horse-power referred to, I attach negative value to that particu- 
lar statement by your correspondent. I attach the same value to 
his desire to compare the difference in power develo in two 
sets of engines alike in every other respect, with the difference in 
the quantities of coal which the British India Steam Navigation 
Company put on board their Virawa and Vadala. 

The facts are plain that in the case of Virawa and Vadala, the 
former has given a better average speed during two years’ work, 
and she has given that speed with the use of 15 per cent. less fuel 
than has the latter during the same period. It is nota question 
of horse-power, but of speed obtained from coal consumed. 

Boilers can be fitted up and worked on land, but in no way to be 
compared with their work at sea, especially on coasting service. 
Calorific values, results of analysis, and of chemical tics in 
a laboratory, find no place in the shipowner’s income and expendi- 
ture books. It was difficult in 1888 for Mr. Howden to obtain a 
trial between two steamers alike in every respect, but with the 
boilers of one designed for natural, whilst the boilers of the other 
were designed for and worked by forced draught. The British 
India Steam Navigation Company have completely eliminated that 
difficulty. 

There are several kinds of Bengal coal; one kind is called 
Burracur, another is called Sitterampore. I have been reponsible 
for the consumption of several hundred tons of Burracur coal. 
That coal was supplied to me at Calcutta, and on one occasion its 
cost was 10 rupees per ton, whilst on another occasion it was 
9 ru 8annas per ton. My experience with its use was solely 
with natural draught, but I am convinced that Burracur coal would 
be admirably suited for forced draught. The calorific value of 
Burracur coal is low, and the percentage of ash is high—very high 
indeed. I experienced much waste from its use, because of the 
quantity of ashes and of the necessity to clean frequently and to 
force the fires. 

I may add that given an opportunity, I would have no hesitation 
in adopting boilers designed for the use of Mr. Howden’s system 
of forced draught. I would adopt them with perfect confidence 
in their being successful in practice. I would have equal confi- 
dence that by their use inferior coal could advantageously be 
consumed, and that one indicated horse-power could be produced, 
or a given speed of a vessel could be obtained on a lesser expendi- 
ture of coal than with boilers designed for natural draught, and 
that it would not be necessary to obtain the results of chemical 
analysis, nor yet of chemical gymnastics in a laboratory. 

Liverpool, February 27th. 





A.D. 


THE TRIAL OF H.M.S.S. HOOD. 


Sir.—In an article in THE ENGINEER a few weeks ago, I gave 
the following statement of an analogy, under prescribed conditions, 
found satisfied in all steam vessels :— 

Gross developed power : initial torque x speed :: Poncelet’s 

current factor : unity. 
Which in symbols, and as an equation, takes two forms :— 


E=Div10v-x%e=3,V10¢V ... (1) 


In the first is the same as J in the second; and each is 


pt 
10¢x 
the value, in indicated horse-powers, of the initial torque in the 
engine shaft or shafts, when the vessel begins to move ; while 10¢V 
is the Poncelet current factor, or pressure which drives the volume 

3 
D® V of water, displaced by the vessel’s progress, in a retrogade 
current past the vessel, this current being assumed, as it were, 
flowing through an imaginary pipe, of which the upper part is the 
immerged surface of the vessel, and the euneiador the Poncelet 
“* parot fictive,” at a distance of about one-half the vessel’s breadth 
from the immerged surface. According to the data published in 
your last issue, this vessel, 380 x 75 x 26-4 = 14,150 tons dis- 
placement, has been propelled at 17 and 15°75 nautical miles by 
11,545 and 9540 indicated horse-powers, the corresponding revolu- 
tions of engine shafts being 101 and 95 per minute, respectively. 
Since, D = 14,150, log. Dé = 24905, and D® = 309-4. Also, we 
have two high-pressure cylinders, 40in. diameter and 4°25ft. stroke. 


20s 1°8112; and it is easy to calculate: 


Therefore, log. 010 = 


in ; 
og this is expressed by E = C N 10. (¢—®) V-; or, again, E = 
Os f N10. ¢—™) V., which for Hood, gives E = 19°64 N 10, ov. 








21,010 
The test— 
Trial speeds V=170 157. 
O65 V= ‘7650 “7088 
Add Log. N = 2°0043 19777 
Add Log. 19°64 = 11-2930 12980 
Sumor Log. E = 4°0623 8°9795 
- E= 11,545 .. 9,540 
By data= 11,545 .. . 9,540 
The ment here is about perfect, and we may note a remark- 
able and somewhat unusual circumstance. In the foregoing, we 


had, a = -04, but in this last, a — x = 045. Therefore, x must be 
a negative quantity, — -005, and as formerly it has been shown m = 





| have 





| mechanism entirely. 


a 
nee 


been expended in forcing a definite volume pty, through a 
channel or pipe ; the power, divided by the volume, measures the 
force, or rate at which the power is expended. In this case, we 


DV 
the retrograde, or Poncelet current. Experiments with the same 
vessel, under the same circumstances have the quantities pe, x 


= 10'V—X« as the value of this pressure to maintain 


and a constant; then the simpler form y = 0 10¢V is the measure 


of the resistance, until some new circumstance arise,and we have 
changed conditions. Example—see Lepanto in table—the formula 
for highest speed is markedly different from that of the two lower 
speeds, though still moe to the law, log. W - log. E = 0 
Torpedo boats usually exhibit three changes, and the same would. 
probably, be true for all screw vessels, if a sufficientrange of specds 
were practicable. 

Glasgow, February 20th. RoBertT MAnsEt, 
THE DYNAMICS OF GRAVITY; OR, GRAVITY VIEWED As 4 

DIMENSIONAL PROPERTY OF A GAS, 


Str,—The recent admirable researches of Professor Dewar— 
preceded to some extent by those of M. Cailletet-—have removed 
practically the last foothold from the hypotheses of the carrying 
over of force to any distance without the aid of material as means, 
In one experiment described, potassium* and fluid oxygen, so far 
from continuing to attract from ‘‘ action at a distance,” cease to 
act on each other entirely at the low temperature attained. It 
may be mentioned that such a result was predicted as probable by 
the present writer in 1875—‘“‘ Physics of the Ether,” E. and F. N, 
Spon, London, page 64—as a consequence of the hypothesis that 
the chemical attractions were due to vibration. vies, in fact, 
about nine years ago, performed some special experiments with 
very large tuning forks, the conviction came to my mind all the 
more strongly that molecules are essentially vibrating bodies on 
smaller scale, and should produce analogous phenomena of attrac- 
tion, only incomparably more powerful, on account of the great 
value of the vibrations of molecules when expressed in mechanical 
units. Thus, for example, if the vibrating force of the grouped 
oxygen and hydrogen molecules of any given mass of water could 
be utilised, this energy alone would—calculably—be able to pro- 
ject the said liquid mass to a height of about seventy-tive miles 
against gravity—see page 31 of the above-named volume for ana- 
logous computations. 

n animals we observe the brain, nerves and muscles; force is 
not then, according to our experience, carried over without matter. 
If it were, we might have a hollow head with invisible forces inside 
it, and dispense with the brain. We might have limbs moving by 
force without muscles or nerves to transmit it. So in the solar 
system, some believe that planets, double stars and comets move 
by force without anything to transmit it; or they ignore guiding 
Why does so-called gravity diminish as the 
square of the distance? The fact is merely stated, no explanation 
is given. Why does light diminish as the square of the distance? 
Because the area of the ether over which the wave energy is spread 
increases ev as the square of the distance, and so the 
energy of the light ‘sed unit of area diminishes, of course, in the 
same proportion. Here we have an explanation, as everyone will 
admit. 

We do not wish to be arbitrary and will have no prejudices. 

















Table of Screw Steam Vessel Data and Calculated Values of Complements to: Log. py 
Displacements. | 8 P Value: pi v : 
Names of vessels. a tons. Seat mation, ws. Ind. heseen, E. witli Bg (V- X)a Bano 

H.M.S.8S. Hood 14,150 | 17°0 | 11,545 | ~1°6585 (17°0 = 8°46) “04 “3416 
a a es, 14,150 | 15°75 9,540 -1°7088 (15°75 - 8°46 ) *04 -2916 
” Royal Sovereign... .. | 14,150 | 18°1 13,312 -1°7439 (18°1 -13°7 ) *08355 *2565 
” ” ” 14,150 | 16°77 9,400 | — 1°6323 (16°77 -18°7 ) *08355 “3676 
= Sanspariel 10,470 | 17°75 14,483 i ~1°5003 (17°75 -18°6 ) °1204 “4996 
= Devastation .. 9,640 13°839 6,688 -1°7096 (18-839 - 11°263) -1127 *2003 
» Edgar .. 7,350 20°49 13,101 -1°5140 (20°49 -14°096) “076 “4859 
ee Aurora .. 5,000 19°0 8,500 | -1°5688 (19°0 -18°5 ) ‘0784 4312 
8.R.N. Reina Regente .. 4,800 20°6 12,000 | —1°4434 (20°6 -13°5 ) ‘0784 *5566 
LR.N. Lepanto 14,810 | 18°38 16,150 -1°5584 (18°38 - 9°98 ) °0526 “4418 
ey - 14,810 13°7 6,230 | -1°8445 (18°7  +11°775) -0808 1555 
= = 6 14,810 2°7 158°6 | ‘7384 ( 2°7 -11°775) -0808 ~ +7333 
»  Piémonte .. 2,500 | 22°3 12,980 -1°2737 (22°3 -16°81 ) °1213 7265 
2 *” 2,500 | 20°45 7,100 | —1°4983 (20°45 -16°31 ) *1213 *5020 
A.N. 25 de Mayo 3,180 22°5 13,800 -1°31387 (22°5 -17°6 )°14 “6860 
ae = 3,180 21°25 8,700 | -1°4893 (21°25 -17°6 )°‘14 “5110 

» 9 de Julio eke 3,500 22°74 14,350 -1°3264 (22°74 - 7°) 2? ? 
Bathurst torpedo boat.. .. .. | 755 | 24°458 1,264 ~1°4133 (24°453- 7°44 ) °0845 “5869 
Cities Paris and New York.. .. | 13,000 | 21°8 20,605 -1°4928 (21'S - 7°07 ) 03845 5072 
City of Rome .. 11,230 18°23 11,890 -1°6158 |} (18°23 - 7°0 ) *0345 3843 











7°228, the law of the revolution being N = m V 10"V- 
Hood, we ought to have, N = 7°228 
let us test this :— 


In the 





Trial speeds V = 17°0 15°75 

Values --005V = --0850 0788 

Add, log. V= 1°2304 .. 11973 

Add, log. 7°228 = 8590 “8590 

Sum, orlog.N = 2°0044 19775 

s N= 101 95 same as by data 


The meaning of this is, the revolutions per mile diminish slightly 
as the speed increases. In general, the opposite is the usual 
result, and we find x, a small positive number. 
Finally, I call attention to the remarkable property of the 
quantities of which, so often, I have illustrated the application. 
Thus, if we have given, it may be, only one trial speed of a 
vessel, of which the displacement and gross developed power are 


¥ mechanical 


known, I name the quantities (V - X)a, and log. ad 
complements of each other ; and, if properly calculated, their sum 
will be found to be zero. The reason, added together, they simply 
express a great truth promulgated by Sir Isaac Newton. In effect, 
in every machine the gross work done will, always, be equal to the 
gross power doing it. 

In symbols, W = E, therefore, Lf 
This condition is always satisfied, provided log. W is correctly 
calculated. 

I append a table of twenty illustrative cases of vessels, where it 
will be seen, the last column, or the complements, calculated from 
the values of (V — X) @ in the preceding column, if added 


= 1, and log. W - log. E= 0. 


fy 
to the values of log. pV ; the sum, in every case is zero, Thus, 
piv : - 
log. Ts + (V-X) a = 0. Or, by transposition, log. E 


log. piv + (V-X)a. The second member must be the 
logarithm of the work done ; and E = Diy 10 (V=Xa. = 6 V 102V. 


$ 
being denoted by d. 


i0«x 





Obviously, if a definite power E has 


V10—5V- In corroboration, | 





Some who may contend that the speculations about the existence 
of force producing effects abel by mechanism are legitimate, 
will at least see from the above example that we have no explana- 
tion by force. We want an ' of a phenomenon, if we 
are to make progress at all. is will be conceded at any rate. 

Now what do we want in order to explain “ gravity?” Chiefly, 
as I contend, the realisation that matter is, some of it, very small. 
We must suppose first gross molecules—composing the matter we 
directly grasp manually—to be of open structure, like cubes—say— 
with all the matter removed excepting at the eight edges. Models 
of crystals of very thin wire may illustrate molecules very well. 
It is not necessary that the shape should be cubical; any opent 
structure will serve our conceptions here. Molecules are of open 
structure, or else electro-magnetic waves could not pass through 
stone walls, yards thick, as they do, as a fact, easily. 

Next, molecules are from some cause perfectly elastic, in the 
sense that no energy is absolutely lost in exchanges of motion 
between them. We do not trouble here about the cause of this 
perfect elasticity, but accept it as a fact already experimentally 
demonstrated, which is sufficient for us; otherwise the experi- 
mentally-proved principle of the conservation of energy could not 
be true. I assume that however small some molecules may be, 
this principle still holds true, or it is independent of the dimensions 
of molecules. 

I then assume molecules to exist 1000 billion times smaller 
than the ordinary molecules with which we are acquainted, and 
whose size has been approximately measured. Why choose this 
number, it may be pee ? First, because gravity must propagate 
itself at a very great velocity, and the velocity of a molecule must 
be inversely as the square root of its mass in order to secure equal 
translational energy or thermal equilibrium, which continually 
tends to maintain itself. Assuming the universe to have existed 
long enough for, on the average, thermal equilibrium to have 
established itself between the fine molecules and the big—gross— 
ones ; then the mean velocity of the fine ones must be as much 


* Last letter in Tue Enorveer, April 10th, 1891. It has already been 
shown—by M. Pictet, I think—even sulphuric acid and soda will not 
unite at the temperature of liquid oxygen. The fact that ‘‘action at a 
distance ” cannot stand cold proves it a myth here then. 

t In nature, as in art, useless waste may be avoided. 





If a molecule is 


to have a certain extension in diverse directions, this can easily be secured 
without the molecule being filled up with useless material. 
principle—on large scale—we observe scaffolding, bridges, roofs, 
open structure. 


On this 
&e., of 
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r than the mean of the gross ones, as the square root of the 
mass of the fine molecules is less than the square root of the mass 
of the gross ones. ‘The number 1000 billion is, of course, only 
roughly chosen, for the reasons above assigned, and to have some- 
thing definite to fix the ideas. Take a wire cube 100 metres in 
the side to represent a gross molecule—which is about equal to 
the height of a tall factory chimney, 100 metres—then a similar 
wire cube one millimetre—,;in.—in the side, will represent 
a gravity molecule on the relative scale above chosen for the com- 
parative sizes of gross and fine molecules, ‘ , 

Now we will imagine at first—merely for illustration—the 
universe to be absolutely at rest: all the gTOSs molecules and the 
finer ones, Which we call “‘gravity molecules,” being jumbled up 
together in irregular groups. Let then suddenly the same energy 
as now exists be supposed imparted to the universe as a whole. 
What will occur? Immediately the smaller molecules will, on 
attaining their enormous velocity in comparison with the grosser, 
arrange themselves so as to pervade space, and find equilibrium 
for themselves through their mutual pressure ; leaving the grosser 
molecules, on an average at least, almost at rest in comparison, on 
account of their relatively enormous mass. The mean length of 
path or average distance each small molecule moves before 
encountering another will depend on the relative amount of 
vacant space compared with the total volume of the small mole- 
cules all reckoned together, and is easily calculable mathematically. 
Suppose this ratio to be such—and this is an essentially novel 
point of the present theory—that the mean length of mg of the 
eravity molecules is many times greater than the longest 
distance through which gravity has been observed to 
prevail—not necessarily, of course, so great as the mean 
stellar distances. Then this condition, in conjunction with 
the one that the gravity molecules automatically arrange 
their motions so as to move equally in all directions, 1.¢., so that 
they radiate out from and to any imaginary small spherical 
point of space like rays of light, would explain gravity and its 
variation as the radial square of the distance, provided that— 
one more condition—we can explain that the gravity molecules 
will lose some translatory motion by impact against the gross 
molecules, not losing energy as a whole, of course. This is easily 
explained, since the gross molecules are so enormous—pictured 
by our factory chimney compared with a millimetre cube— 
relatively speaking, that they are scarcely shaken at all by the 
movement of the minute gravity molecules, their inertia is too 
great. On the other hand, the minute gravity molecules are 
violently shaken at each blow which they give to the gross mole- 
cules, or are sent all into a quiver, and so fly off with a somewhat 
reduced translatory motion, exactly equivalent to the amount of 
energy put into the quiver or vibration. Then, one more con- 
dition—as certain as mathematics—the principle of Clausius—is 
that when the gravity molecules have afterwards had leisure to 
have a great number of collisions among themselves, they shake 
off this excessive vibration, or get rid of it, being forced by 
their neighbours— almost indefinitely numerous compared 
with the relatively few gross molecules—to behave as they, 
or assume the same character of motion. So, without any 
change of energy, the translatory motion temporarily lost by 
the small molecules is once more regained, so that they 
assume the same condition as before. Accordingly, gravity is 
kept up without any expenditure of energy being necessary for 
it, mainly from the fact that any two opposed masses, made up of 
a large number of open structured molecules, screen each other 
mutually from the flying gravity molecules. The masses are hit 
harder in the rear, where there is no shelter, than in front, where 
there is. When the gravity molecules have passed through or been 
‘* screened” by one mass—like a sieve somewhat—and so shivered 
into vibration, they strike the opposite mass with somewhat 
reduced translatory motion ; and so the pressure on the adjacent 

sheltered—sides of the two opposed masses is less than the 
pressure on their remote—unsheltered—sides, Therefore the 
masses are impelled together, and the tendency to approach is sen- 
sibly proportioned to the mass, from the fact that the molecules 
are so open structured that the shelter is—sufficiently nearly so to 
satisfy observation—proportional to the number of gross molecules 
and on of how they are arranged. So gravity may be 
explained, or it appears that according to this theory, gravity may 
be regarded as one of the ‘‘ dimensional properties” of a gas ; 
since the law of inverse square only holds sensibly true well within 
the dimensional range of the mean length of path, and gradually 
ceases up to nothing well outside this range. 

If a radiometer be put in reverse motion by the influence of 
a cold body placed outside the bulb, the motion of the discs of the 
mill is due to the diminution of the translatory velocity of the air 
molecules in the rarefied space, which impinge between the 
blackened side of the discs and the walls of the bulb. The discs 
then continually tend to approach the glass of the bulb from the 
same cause as one “ gravitating” mass tends to approach another. 
This may, then, constitute a good illustration—rough—of gravity 
with large molecules impinging. To act on an isolated gross 
molecule itself, of course we must have finer material, the principle 
being the same. As we have the constitution of a gas as an 
experimental reality, we have an analogy to go on* in order to 
explain gravity then. Why seek a new one? The radiometer 
movement of course illustrates one of the ‘‘ dimensional proper- 
ties” of gases, by which a gas can—within the range of the mean 
path of its molecules—propagate either an augmented or reduced 
pressure between objects whose intervening distance is less than 
the range of path, without the pressure being able to adjust itself 
in equilibriu, with the rest of the gas, as it would do immediately 
when the distance of the objects is increased considerably beyond 
the range of mean path. So gravity, as said, may be viewed as 
one of the ‘‘dimensional properties” of gases, according to the 
above theory. S. TOLVER PRESTON, 

Hamburg, January 30th. 
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PROPELLER SHAFTS. 


Sir,—The many examples of broken screw propeller shafts which 
have occurred recently have directed attention to methods by 
which this evil can be avoided, and I should feel much obliged if 
you would permit me to describe an arrangement I have invented 
having this object in view. 

It is clear that no present system exists by which internal flaws 
can be detected in shafts of considerable diameter, and the only 
way for seeing inside such shafts is to build them up, not as so 
many faggots tied together, possessing a comparatively feeble 
torsional strength, but wound round; something like the coils of 
a gun in a diagonal manner, with the laminated coils wound in 
spirals of opposite hand in alternate layers, so that they shall 
resist torsional strains in either direction of motion. In my 
arrangement for constructing this shaft I take a solid metal core, 
and wind around it sheets of cold steel, of suitable thickness to 
gauge and width required. These long sheets are coiled spirally 
under hydraulic pressure, and their ends turned over and welded 
on the end of the core. This welding may be performed by elec- 
tricity. 

Each succeeding coil is wound in a spiral reversed, and this 
process is repeated until the full diameter of the shaft has been 





* It has been suggested, in the case of any gravitation theory which 
depends on the motion of atoms or molecules, that crystals—birefract- 
ing, &c.—might be expected to have slightly different weights, dependent 
on which axis is vertical, owing to a possible unequal facility of penetra- 
tion in the direction of different axes of the crystals by the gravity 
molecules. Why, then, not try exact experiments on this subject? 
There might well be a minute difference of weight ; but it is not proved 
surely that apparatus can be constructed delicate enough to measure it? 
But there is no reason—apparently—why careful researches should not be 
carried out with the above object in view. Professor G. F. Fitzgerald 
writes to me—January 26th—that he does not consider the supposed very 
great velocity of — to be finally proved ; and adds, ‘that aberration 
proof is not conclusive.” There can be no objection, I am sure, to briefly 
quoting this here, 








reached. The next proceeding is to encase the whole with a shell, 
more for protection and for taking the bearings than for strength. 
It also serves the important function of preserving the inner 
coiling from pitting. 

Of course these shafts can be made of any length required, as 
this only means making the sheets sufficiently long to cover the 
measurement of each spiral, and the sheets can be tested in any 
way, and actually are tested by this process of manufacture. 

It follows in this method of construction that in the shaft I have 
described no hidden flaws can exist, and it possesses enormous 
torsiona! strength in both directions. It would seem strange if 
our great Atlantic liners continue to use solid shafts after the 
unfortunate experiences of the last two months, The remedy for 
the evil exists, and it appears to me that this invention of mine 
would obviate any such disasters as befel the Umbria, Spree, and 
Nubia. CHARLES LOCK. 

3, Dickson-villas, Rutland-road, Upton Park, Forest Gate, 

February 27th. 


COMPOUND LOCOMOTIVES. 


Sir,—It seems to be a general impression that the cylinder ratios 
of compound locomotives are not what they should be. Most are 
inclined to think the ratios should at least be double what they 
are at present to make a success of this class of locomotive; but 
what reasoning leads to this belief I do not know. Comparison 
with the ratios adopted in marine practice with the same pressures 
I daresay will account for it to some extent. In answer to some 
inquiries on the subject, I jotted down the following, which may 
interest some of your readers, more especially those who consider 
present practice somewhat “out.” 


Let T = tractive power required + allowances for cylinder 
and frictional losses. 
D = diameter of driving wheels. 


d diameter of high-pressure cylinder. 





d, = diameter of low-pressure cylinder. 
/ = length of strokes. 
/, = length of high-pressure stroke under steam = about 
35 per cent. working economically. 
/, = length of low-pressure stroke under steam. 
P = absolute initial pressure = gauge pressure + 15 for 
atmosphere. 
PT = absolute terminal pressure = about 15 to create 
draught + 15 for atmosphere. 
bP" = total mean pressure. 
P’ = absolute back pressure = about 20 Ib. 
% = ratio of cylinders. 
K = ratio of mean to initial pressure in high-pressure 
cylinder. 
K, = ratio of mean to initial pressure in low-pressure 
cylinder. 
Then— sins u 
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which is desirable, K, = 


and /,, the point of cut-off in the low-pressure cylinder, can then 

be found from a table of values of K, calculated for the cut-offs in 

general use. Jas. DuNLop. 
Bolton, February 24th. 


THE GRUSONWERK. 

Str,—We have the honour to inform you that on December 22nd, 
1892, we concluded a contract with the firm of Fried. Krupp, of 
Essen, which gives the latter the right of working our factories, 
and that this contract has obtained the assent of our shareholders 
at a general meeting held on the 10th inst. 

According to the provisions of this contract, the Grusonwerk 
continues to exist as an independent company under the manage- 
ment of the same board of directors. The latter will, however, 
act in accordance with the instructions of the firm of Fried. Krupp, 
which in return guarantees the shareholders of the Grusonwerk a 
fixed annual dividend. 

These instructions provide that no alterations will take place in 
the management of the Grusonwerk. 

THE BoarD OF DIRECTORS OF THE GRUSONWERK. 

Magdeburg-Buckau, February, 1893. 





TRADE MARK PROTECTION IN BULGARIA AND GREECE. 


Sir,—It may interest your readers to know that a Merchandise 
Marks Act has been recently passed by the Bulgarian Sobranjé, 
and that a Bill for the protection of industrial and trade marks 
has passed the second a in the Greek Chambers. 

The Bulgarian Act provides that those who wish to retain the 








exclusive use of a trade mark must submit it for registration in 
the prescribed manner. The period of protection is ten years, 
renewable. According to Article 20, manufacturers and merchants 
who have already adopted any mark for their goods may apply to 
have it registered within six months from the publication of the law 
in the official Gazette. After that term their trade mark will be 
considered as null. It is important, therefore, that British firms 
take immediate steps to register their marksin Bulgaria. Infringers 
of registered trade marks are subject to heavy penalties. 

The Greek Bill also provides for a system of registration, under 
which ten years’ protection —renewable—will be obtainable. 
Foreigners must produce certificates showing registration in the 
country of origin, in order to be able to secure registration of their 
trade marks in — Infringers of registered trade marks will 
be liable to fine and imprisonment. wero , 

Monument-chalanan London, E.C., REGINALD W. BaRKER. 

February 28th. 


CRANK-PIN TURNING LATHES. 

Sir,—I have been much amused by the appearance in your 
columns of an old acquaintance under the guise of a new invention. 
I allude to the machine for turning crank-pins, described in THE 
ENGINEER of the 10th ult. In your issue of the 24th ult. Mr. B. 
Gridley describes it as a revival of one constructed at Messrs. 
Penn’s in 1862 from the designs of the late Mr. B. Gridley, who, I 
know, was manager there for years. 

Your correspondent is somewhat behind, as the original of both 
machines was working in Messrs. Maudslay’s front erecting shop 
when I started there in the year 1854, and had then been working 
some time I should say, probably two years, which would bring its 
date to ten years previous to the one at Penn’s. It was, I believe, 
the invention of the late Mr. Joshua Field, and was a perfect 
success, The late Mr. Gridley was perfectly well aware of its 
existence, as I have seen him in Maudslay’s on several occasions 
previous to 1861, the date when I left there, and I believe the firm 
of Messrs. Penn were supplied with drawings by Maudslays in 
order to construct a similar machine. Your insertion of this in 
THE ENGINEER, Sir, will greatly oblige 

AN OLD MAUDSLAYITE. 

Wandsworth, March Ist. 








THE INSTITUTION OF CIVIL ENGINEERS.—The second annual 
dinner of the Newcastle-upon-Tyne Association of Students was 
held at the Hotel Metropole, Newcastle, on Wednesday the 
22nd inst., Sir Benjamin Baker, K.C.M.G., in the chair; there 
were also present many of the leading engineers in the district. 
including Mr. H. H. Wake, Mr. P Messent, Mr. Chas. A. 
Harrison, Mr. J. Watt Sandeman, and Mr. Wilson Worsdell. 
After the loyal toast, Mr. Wilson Worsdell proposed the ‘‘ Institu- 
tion of Civil] Engineers.” In responding to this. Sir Benjamin 
Baker dilated on the standing and proud position of ‘* The Institu- 
tion;” even in America it was known and referred to as such, 
whilst their own was spoken of as the American Institution. The 
result of estabiishing centres in the Colonies connected with the 
Institution has been found most valuable, and was extending every 
year; keeping members of the Institution in touch with itself and 
one another, and supplying much valuable information. Mr. P. J. 
Messent, past-president of the Association, proposed the ‘City 
and Corporation of Newcastle,” to which the Right Worshipful the 
Mayor responded. Sir Benjamin Baker proposed the ‘‘ Newcastle 
Association of Students.” He said more and more was required of 
engineers than formerly, they must not only know when other 
men were doing well, but be able to take off their coat and do the 
work themselves. The old régime of resident-engineer and con- 
tractor is fast disappearing, and an engineer should be able to 
sit down and write out a list of plant necessary to erect a bridge as 
well as to design it. Nor is industry the only necessity, it must be 
combined with integrity ; an example of this is near at hand in Lord 
Armstrong, and a painful contrast in the Panama scheme and its un 
fortunate promoters, one of whom was yesterday a thousand feet in 
the air and to-day is practically in prison. He urged on engineers 
to beware of the temptation of keeping down estimates in order to 
begin work which could not then well be stopped. He was 
sure that whatever the next generation might bring forth, such a 
man as he had described would never want for work. Mr. G. H. 
Sheffield, Stud. Inst. C.E., responded, and reviewed the progress 
of the Association since its formation two years ago. 

OLD CREWE ENGINEERS’ DInNER.—On Thursday, February 16th, 
the annual dinner of past and present Crewe engineers was held in 
the Walnut Room of the Grand Hotel, Charing Cross, London, 
under the presidency of Mr. F. W. Webb, chief locomotive superin- 
tendent of the London and North-Western Railway Company. 
This meeting is looked forward to with very great interest by a 
large and ever-increasing number of engineers, who are scattered 
all over the world, but have been apprentices or pupils at the 
far-famed Crewe Works. Many of them now occupy very im- 
portant positions in the engineering world, among whom may be 
specially mentioned Mr. J. A. F. Aspinall, chief locomotive superin- 
tendent of the Lancashire and Yorkshire Railway; Mr. Wilson 
Worsdell, chief locomotive superintendent of the North-Eastern 

Railway ; Mr. A. H. Ivatt, chief locomotive superintendent of the 

Great Southern and Western Railway of Ireland ; Mr. Carlton, 
manager, Great Western Railway Works, Swindon ; Mr. Spencer, 
steel works, Mewburn ; Colonel Davis, &. These and many other 
gentlemen make special efforts to attend this reunion, which brings 
together annually old familiar faces, keeps alive old friendships, 
and does much to cement good-fellowship among those who are 
now so widely separated. In the course of his remarks, Mr. Webb 
said it was over forty-two years since he first went to Crewe. At 
that time, on the site of the present complicated junction, there 
was only one solitary ground pointsman, who turned the trains on 
and off the Chester line by a pair of hand points, which he kept in 
position by sitting upon the lever and using an old buffer-head 
to further weigh it down. Among other reminiscences he adverted 
to the original ‘‘ Cornwall,” which was built with the boiler under 
the axle, and caused great damage to the permanent way through 
its low centre of gravity. He cured this by turning the engine 
topsy-turvy, and placing the boiler in the usual position. In 1852 
there were only two engines for working the whole of the traffic on 
the Crewe and Chester line, which was then a 4ft. 9}in. gauge. 
The following figures would give some idea of the present magni- 
tude of the London and North-Western Railway :—They were at 
present running 60,000,000 engine miles per annum, equal to one 
journey round the world, in 3 hours 50 minutes; 112 miles in 1 
minute; or 2 miles per second. It was to the greatest credit of the 
British mechanic that he could turn out machines capable of attain- 
ing such results with almost perfect freedom from failure or 
disaster attributable to bad workmanship. Twenty-five thousand 
tons of water are evaporated, and nearly 4000 tons of coal used 
daily to make steam for the London and North-Western Company’s 
engines. He superintended 18,000 men, and, speaking of the 
interference with hours of labour, pointed out that previously by 
men working a few hours extra at busy times they were able to 
make a little extra money, and the company were able to keep an 
average staff all the year round ; but now, in order to prevent men 
exceeding twelve hours, the staff had to be increased at busy 
times, and consequently, as soon as the flush was over, drivers had 
to drop back to firing, tiremen to cleaning, and lads who were 
cleaning had to be turned out into the streets. He told them at 
Mold Junction, where he took the chair at the opening of a new 
reading and recreation room the other night at 8.30 p.m., that 
they had better wire Crewe for another chairman, as he had been 
on his twelve hours, having commenced work at 8.30, and must 
book off. In alluding to the good relationship existing between 
all grades of men in the locomotive service, he urged them to put 
their confidence in the “‘grand old concern,” and deplored the 
interference of those agitators who were locking up the indepen- 
dence of British workmen, and sapping the pave, Bo of England, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveav AND CHEVILLET, Rue de la Banque. 

BERLIN.—ASsHER AND Co., 5, Unter den Linden. 

VIENNA.—GEROLD AND Co., Booksellers. 

LEIPSIC.—A. TwieTMeEYER, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane - street 








PUBLISHER'S NOTIOE 


** With this week's number is issued as a Supplement a Two-page 
* Engraving of the Triple-expansion Engines 4 H.M.S.S. Sappho 
and Scylla. Every copy as issued by the Publisher includes a 
copy of the Sup, lement, and subscribers ave requested to notify 
the fact should they not receive it, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 








In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
“questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

A. E. K.— We are not able to recommend the establishment you name. 

A. D.—LANDING-STAGES.—A letter lies at our office for this correspondent. 

H. F.—The machine could not possibly work because one Lall in No. 2 will 
balance sixteen balls in No. 1, simply because of the gearing between the 
two Lelt wheels, Remember that what is gained in power is lost in speed. 





BONE DIGESTERS. 
(To the Editor of The Engineer.) 
Sir,—Would you allow me to ask in yonr correspondence column the 
address of the makers sof bone digesters ? R.G 
Glasgow, February 27th. hoe 


WORKMEN'S TOOLS. 
(To the Editor of The Engineer.) 

Sir,—I have been appointed a trustee under a deed of assignment for 
benefit of creditors —the estate of a cycle manufacturer. The deed 
excepts the debtor's kit of engineering tools. 

Tam at a loss what tools to allow the debtor to form his kit, to enable 
him to get work at any shop, Can any of your correspondents inforin 
ine what to allow the debtor, and what tools it is customary for a work- 
man to bring into a shop upon his being engaged ? E 

February 24th, Be Mis 


SUBSCRIPTIONS. 

THe ENGINEER can le had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
rrom the office on the following terms (paid in advance) :— 

Half-yearly (including double number) ..  .. £0 148. 6d. 
Fearly (including two double numbers) . . £1 98. Od, 

J; credit oceur, an extra charge of two shillings and sixpence per annum will 
he made. HE ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
‘or any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher, 
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ADVERTISEMENTS. 

bx The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 





MEETINGS NEXT WEEK. 

InstiTuTION OF Civil. ENGINgERS. — Tuesday, March 7th, at 8 p.m. 
Ordinary meeting. Paper, ‘‘On Plant for Harbour and Sea Works,” by 
Mr. Walter Pitt, M. Inst. C.E. — Friday, March 10th, at 7.30 p.m. 
Students’ meeting. Paper, “Methods adopted in Constructing the 
C peony te Central Railway Works —Bridgeton and Trongate Contracts,” by 

harles D, Burker, Stud. Inst. C.E. 

InsTITUTION oF ELEecTRICAL EnaingerRs. — Thursday, March 9th, at 
the Institution of Civil Engineers, Great George-street, Westminster, at 
8 p.m. Ordinary meeting. Continued discussion on Mr. Mordey’s paper, 
‘* Notes on Testing Alternators.” 

Society oF Encrngeers. — Monday, March 6th, at the Town Hall, 
Westminster, at 7.30 p.m. Ordinary meeting. Paper: “ The Leicester 
Main Drainage, &c., and the Construction and Testing of the Sewage 
Pumping Engines and Boilers,” by Mr. E. G. Mawbey. 

JUNIOR ENGINEERING Society.—Thursday, March 9th,at 7 p.m. Visit 
to Messrs. Nelson Brothers’ cold meat stores, Cannon-street Station 
Arches, and Nelson’s Wharf, Commercial-road, Lambeth, 8.E. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, March 4th, at Cannon-street Hotel, at 7 p.m. Monthly 
meeting. 

INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
Saturday, March 4th. Metropolitan meeting. Visits to—(1) Streatham 
and Brixton Cable Tramways ; (2) River wall in course of construction, 
Fulham; (3) Stabling and Jarrah wood paving, Fulham; (4) Electric 
lighting, St. Pancras. Train leaves Victoria (L. B. and 8. C.) for Streatham 
Hill at 10.35 a.m. 

Soutu STAFFORDSHIRE INSTITUTE OF [RON AND STEEL WORKS MANAGERS. 
—Saturday, March 11th, at The Institute, Dudley, at 7 p.m. Adjourned 
discussion on Mr. Thwaite’s paper, ‘‘ The Failure “of Chilled Rolls.” 

Society or Arts.—Monday, March 6th, at 5 p.m. Cantor lectures: 
* Alloys,” by Professor W. “Chandler Roberts - Austen, C.B., F.R.S.— 
Wednesday, March 8th, at 8 [Ne Ordinary meeting: ‘“‘ Music in Ele- 
mentary Schools,” by W. G. fcNaught. —Taursday, March 9th, at 4.30 
p-m. Indian section: ‘‘ Caste and Occupation at the last Census of 
India,” by Jervoise Athelstane Baines, I.C.S, (Bombay)—illustrated by 
lantern slides. 

Roya Instirction OF GREAT Britain.—Monday, March 6th, at 5 p.m. 
General monthly meeting.—Friday, March 10th, at 9 p.m. “ Early Myth 
and Late Romance,” by Sir Herbert Maxwell, M.P. 








DEATH. 


On the 28rd February, at 5, Gray’s-inn-road, London, Joun JoHnson 
FartHInG, C.E., formerly of Manchester and Coventry, aged 69. (Interred 
Coventry Cemetery.) American papers, please copy. 
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THE ADMIRALTY AND THE HOWE. 


Ir will be remembered that after the stranding of the 
Howe in Ferrol Harbour, a court-martial was held at 
Portsmouth on the captain and navigating officer. This 
court was presided over by the Commander-in-Chief, 
Admiral Lord Clanwilliam, and comprised Rear-Admiral 
Fitzroy with several senior captains. Admiral Fairfax, 
commanding the Channel Squadron, and his flag captain 
gave evidence, the result being that Captain Hastings 
and his staff commander were honourably acquitted, the 
mishap being mainly attributed to a defective chart. 
In his examination of the two above officers, and also 
in his own defence, Captain Hastings endeavoured 
to show that though an unknown rock was the principal 
cause of his vessel getting on shore, certain actions on 
the part of the flagship hampered his movements at a 
critical point of the passage. A signal to reduce speed 
was made, and in order to preserve station it had to be 
executed, which, added to the action of the tide, set the 
Howe towards the shore. This inquiry does not appear 
to have gone fully into the circumstances. The captain of 
the ship next astern tothe Howe was at hand but not called, 
the Court appearing satisfied that the rock and nothing 
else was to blame. During the proceedings certain prin- 
ciples were enunciated which seemed not in accordance 
with the regulations. One was that in open order—that is, 
ships four cables apart—some latitude was permissible 
in keeping station. Then many felt that entering such a 
harbour as Ferrol with a squadron of heavy battleships 
on a flood tide was an error. The result was that after 
some deliberation the Admiralty directed Admiral 
Fairfax to be tried, and a Court assembled for this 
purpose at Plymouth. It was presided over by Admiral 
Sir Nowell Salmon, who hoisted his flag specially 
for the purpose, and it included three other admirals. 
The inquiry was much more protracted than in the 
former case, and it became evident that the Howe 
had diverged from the centre of the channel into 
a position too close to the north shore. As regards 
entering on a flood tide, several distinguished admirals 
were called who considered it a perfectly seaman- 
like proceeding. Admiral Sir Geoffrey Hornby, the 
acknowledged master of naval tactics, stated he would 
not have hesitated to go in, though he was unable to 
recall instances when he had entered similar harbours on 
a flood tide. In his evidence on this occasion Captain 
Hastings stated he was in no way hampered by the 
movements of the Royal Sovereign. The result was that 
the Court acquitted Admiral Fairfax, but added a rider to 
the effect that it considered the reduction of speed when the 
ships astern were in the narrow part of the channel was 
inexpedient. Commenting on the case at the time, we 
were unable to agree with the opinion that it was justi- 
fiable to take a squadron into such a harbour with a flood 
tide, unless absolutely necessary. The Admiralty have 
now confirmed that view. In an important minute on 
the whole case just issued their Lordships say they 
cannot concur in the finding of the Court which fully 
acquitted Captain Hastings and Commander Dickson of 
all blame. On the contrary, they attribute the disaster 
to unskilful management on the part of those officers. 
They say that the findings of the two Courts are conflict- 
ing, the first attributing the accident wholly to the 
imperfection of the chart, while the second found that 
the divergence of the Howe from the course taken by 
her leader was also a contributing cause. They are 
unable to reconcile the evidence given by Captain 
Hastings at the second court-martial with the line of 
defence adopted by him at the first court-martial. Their 
Lordships acquiesce in the finding of the second Court, 
which was convened to inquire into the management of 
his squadron by the admiral in command; but, while 
attaching no blame to the speed at which the squadron 
was navigated, concur in the opinion of the Court 





that the reduction of that speed by signal when 
the other ships were still in the narrows was 
inexpedient. They cannot admit that latitude in keep- 
ing station when ships are in open order is permissible, 
except for the paramount reason of the safety of the 
vessel. Their Lordships are further of opinion that the 
undoubtedly increased risk caused by taking the squadron 
into Ferrol on the flood tide was not duly considered by 
the Admiral in command, and that the strength of the 
tide contributed to render the want of skill in navigating 
the Howe irremediable. This is a remarkable memo- 
randum in severalrespects. It appears to convey a direct, 
censure on the first court-martial. How could sucha 
fiasco have come about? It should lead to some altera- 
tion in the constitution of these Courts. On the first 
occasion there was no prosecutor, and hence the duty of 
eliciting all available evidence devolved on the Court. 
That it failed in this respect is evident, but we doubt 
whether such a duty can insure justice being done to 
either side. There are certain questions which require to 
be pressed home, and members of a Court are indisposed 
to adopt this course. It should be the work of a special 
and duly qualified officer. At the second Court the 
prosecution was placed in the hands of a pay- 
master, who, under the circumstances, conducted it 
in a thoroughly impartial manner ; but from his posi- 
tion, and want of technical knowledge, he could not deal 
satisfactorily with questions purely professional. All 
will sympathise with Captain Hastings and Commander 
Dickson in that first having been honourably acquitted 
they now receive heavy censure. A reprimand in the 
first instance would have been preferable. But viewing 
the important points involved, the Navy generally will 
not regard with disfavour the Admiralty minute. A 
clear statement was required as to whether certain 
actions were or were not justifiable in the conduct of a 
squadron which is usually considered the training school 
for officers. There is nothing in the regulations which 
indicates that ships ordered to preserve a certain 
distance may increase or reduce this at pleasure when in 
open order, except to insure the safety of the ship. The 
question of tide is one of common sense. It does not 
require a skilled seaman to observe that a vessel is less 
under command when progressing with the tide than at 
slack water, or if the stream is running in the opposite 
direction. To select the first condition was, as the 
Admiralty minute says, to undoubtedly increase the 
risk of entering the Harbour of Ferrol, and as those 
considered to be authorities in handling ships had ex- 
pressed a contrary opinion, it was desirable that it should 
be corrected by a higher tribunal. 

Lastly, the public at large have viewed with some 
uneasiness a series of mishaps of late which, beginning 
with the Victoria, was followed by that to the Warspite, 
and has now terminated in the Howe disaster. Defective 
charts cannot account entirely for such incidents. Asa 
matter of fact our knowledge of coasts and harbours con- 
tinually increases, and strandings from this cause should 
diminish annually. Improved methods of navigation 
have, however, given rise to over confidence, and the 
perfect command conferred by steam leads men to close 
the shore, which, with these heavy ships of deep draught, 
is not justified. A note of warning was required, and it 
is given by the Admiralty at the end of their minute in 
the following words :—‘‘ My Lords take this opportunity 
of again directing special attention to circular letter of 
April 14th, 1892, M, and to the instructions contained in 
the section relating to charts as navigational aids in the 
pamphlet on ‘ Notes on Navigation,’ Ed. 1892. They 
cannot too strongly enforce upon all officers entrusted 
with charge or command in her Majesty’s fleet the 
necessity of observing the rules and cautions there given, 
the neglect of which has of late deprived the country, at 
least temporarily, of the services of several costly and 
powerful ships; and they must impress upon them that 
risks which may be necessary in time of war are unjusti- 
fiable in time of peace.’”’ It is to be hoped these weighty 
words will have a beneficial effect, and that our fleet may 
have immunity from similar mishaps for many years 
to come. 


THE ENTRANCE TO COLOMBO HARBOUR. 


A veRY animated correspondence that has recently 
been proceeding in the columns of the Ceylon newspapers 
has revealed very strikingly the effect that the advances 
of the past few years in naval matters, and in the construc- 
tion of modern mercantile steamers, must have upon the 
question of entrance to artificially formed harbours. 
Hitherto this question has not arisen with respect to 
that of Colombo. As is well-known, the work executed 
at that port up to date consists of a single line of break- 
water only, the whole of the northern end of the harbour 
being open for the free ingress of vessels. The design 
prepared by the late Sir John Coode for the full protec- 
tion of the anchorage area embraced the construction of 
a second breakwater practically closing up this northern 
entrance. Time has revealed that such a provision is 
needed to insure smooth water within the harbour at all 
seasons, and an additional demand has arisen for it in 
order to secure a smooth water entrance to the dock 
which it is in contemplation to provide at Mutwal. It 
is the anticipated speedy commencement of this addi- 
tional work that has given rise to the discussion to which 
we have referred, and which embraces several points of 
difference between authorities of much general and 
engineering interest. 

The plans prepared by the late Sir John Coode left an 
entrance way between the extreme end of the existing 
breakwater and the sea end of that now designed of 800ft. 
in width, a width ample, it might be presumed, to insure 
safe and easy entrance to the largest and longest of 
modern vessels, whether of the naval or mercantile 
marine. Exception, however, has been taken to this 
entrance on several grounds, some having a military 
character, while others are based upon navigating diffi- 
culties raised by the staff of pilots charged with bringinz 
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vessels into the harbour. We propose to discuss the 
points raised by the latter before dealing with the ques- 
tion as viewed from the military standpoint. The pro- 
posed entrance faces north-west, probably the best 
direction that could be adopted to prevent disturb- 
ance to the water in the harbour, the prevalent 
set of the waves during the two monsoons being 
from the south-west and the north-east. Any sea 
running from the north-west must be very exceptional, if 
not entirely unknown. To place the entrance at any 
other pomt than that designed must, therefore, expose 
the harbour to the effect of waves raised during the two 
monsoons, while the smooth water entrance to the pro- 
posed dock which it is desired to secure by the addition 
of the second breakwater would probably be entirely 
sacrificed. But the Colombo pilots—to whose opinion as 
a body of practical men charged with grave responsi- 
bilities all due weight should be given—have signed a 
strong protest against Sir John Coode’s proposal. They 
contend that while there will be no difficulty in entering 
through the space of 800ft. to be left between the two 
breakwaters, “the position of it with regard to the 
harbour generally, and the very sharp turn which it will 
necessitate ships to make immediately after entering,” 
will give rise to exceedingly great difficulty, and much of 
positive danger. The protest named continues :—‘* Every 
ship entering Colombo, as soon as she enters the line of 
buoys, has to head south, therefore the entrance to the 
harbour ought to be in the north end of the harbour, and 
as near to the centre of it as possible.” The argument 
proceeds, that to effect the sudden turn to the south 
after entrance, while “ all very well with a loaded vessel 
of the tramp class, because she is well immersed and 
under control,” would be next to impossible “‘ with a large 
steamer like the Mombassa, flying light, drawing 14ft. of 
water, and a side exposed to the wind as high as a church, 
and the mail steamers with all their deck houses, awning 
and upper works, which act as catch winds, you might 
as well try to control a balloon.” 

Opposed to this contention of the pilots of Colombo is 
the opinion of Rear-Admiral Kennedy, the officer com- 
manding in the Eastern seas. Admiral Kennedy does 
not deem too easy an entrance a desirable thing. He 
argues, that to make one, would open the way for the ready 
ingress of a hostile cruiser. He goes so far as to say, 
indeed, that “if war were declared to-morrow, I apprehend 
you would wish you had the northern arm and narrow 
entrance; you might then sleep soundly, undisturbed 
with the prospect of finding the city destroyed and the 
ships sunk at their anchors when you roused out in the 
morning.” It does not appear that Admiral Kennedy 
shares in the view taken by the pilots that there 
will be difficulty in making the sharp turn necessary 
immediately after entering. At all events, his letter 
does not touch upon that point in the controversy 
at all. The pilots want the present breakwater to 
be simply extended, and counsel the abandonment of 
the northern arm so as to leave a perfectly open 
harbour. We can conceive a body of men, situated as 
are these pilots, desiring such a mode of escape from 
their threatened difficulty. On the other hand, we can 
see that to furnish it must cause the loss of substantial 
advantages, both in regard to future docking facilities 
and of protection against possible raids by hostile 
cruisers. The second argument against the adoption of 
Sir John Coode’s design has been raised by Captain A. 
Channer, a retired commander of the Royal Navy. He 
contends that the construction of the northern arm or 
breakwater would afford positive facilities for hostile 
attack. Indeed, he asserts the present breakwater to 
largely offer these. He writes that a vessel just outside 
of the latter “is in six fathoms of water, and is protected 
by the breakwater from the Mutwal guns. She is prac- 
tically only under the fire of Battenberg. If she wishes 
to engage Mutwal, she is protected from the Battenberg.” 
It will be seen that the argument is, that all the vital 
parts of a hostile ship would be protected from the con- 
centrated fire of the forts erected to guard the harbour; 
and although it is impossible for us to judge on this 
point without full knowledge of all the conditions, it 
must, we think, be admitted that the statement made 
deserves consideration. Major-General Massy, who is in 
command of the troops in Ceylon, supports, however, in 
the fullest degree, Admiral Kennedy’s opinion, and thinks 
that the importance of having a northern breakwater 
cannot, in a military sense, be overestimated, while it 
has also to be considered that a very large bulk of outside 
expert opinion 1s opposed to acknowledgment of the 
anticipated difficulties raised by the pilots. Among this 
must be highly rated the view of Captain Bayley, the local 
agent of the Peninsular and Oriental Company, who, as 
himself an experienced navigator and responsibly con- 
cerned with the ships of that company’s fleet resorting 
to Colombo, sees no valid objection to the design of Sir 
John Coode. We understand also that Captain Donnan, 
the experienced Master Attendant at Colombo, shares 
Captain Bayley’s opinion. 

It will be seen from what has been above stated that, 
broadly speaking, the civil and military elements in 
Ceylon are at variance as to the advisability of the new 
works proposed. But while we find that much civilian 
opinion coincides with that of the military and naval 
authorities quoted, the purely civilian objection has no 
support by the latter. We should, therefore, say that, as 
far as the weight of evidence can be judged of here, the 
supporters of Sir John Coode’s design have by far the 
best in the discussion. At the same time, we must admit 
the force of what is urged by the pilots. The only thing 
that occurs to us is as to whether those officials may not 
be making too much of a possibly slight difficulty in 
order to secure for themselves an almost entire immunity 
from serious responsibility by advocating an open harbour. 
Such a motive is at least a feasible one, and we would 
strongly recommend experiment to test the force of 
their objection that the sudden change of direction after 
entrance is likely to prove a source of danger. There 
could, we should say, be no difficulty in establishing facts 


as to this objection in advance of the commencement 
of work. 
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A LITTLE LATE. 


THE Genie Civil can seldom be said to err on the side of 
haste in publishing information; but it may possibly occur 
to some of its readers now and then that a journal may be 
too tardy. The following translation of an article which 
appeared on the 28th of January in our contemporary from 
the pen of M. De l’Argentier, Ingenieur des Arts et Manu- 
factures, supplies a case in point. The hoping to be able 
some time in the near future to give details as to how the 
shaft was repaired at sea is too delightful. Truly the French 
newspaper bears the date of to-morrow with the news of the 
day before yesterday at the latest, or as it has been well put, 
“Tt is a delightful publication, and would be perfect if there 
was only a little news in it.” ‘The Umbria, which left 
Liverpool on the 17th of December last, only arrived at New 
York on the 29th—that is, about six days late. All those 
who have had the opportunity on a long passage of comparing 
French navigation companies with those of England are 
unanimous in recognising the superiority of the French lines, 
whether from the point of view of personal comfort or of 
that of security to passengers. The serious accident that 
has happened to the Umbria is a new proof in support of 
this opinion. According to the statements even of English 
papers, the chief engineer, Mr. Tomlinson, on the third day 
after leaving Queenstown—that is on December 21st—noticed 
a crack in the main shaft, which enlarged in such a manner 
that two days later, he thought it necessary to stop for 
repairs. Precisely at the period when the ship was un- 
manageable, she was caught in a cyclone and exposed during 
its whole duration to extreme perils; and it was with the 
greatest difficulty that she was ultimately brought under 
control and completed her passage to New York, where the 
gravest apprehensions were current as to her fate. The 
information which has been collected and reached us up to 
the present is not sufficiently complete to enable us to furnish 
an exact study of the cause of the fracture of the shaft, and 
more particularly of the means applied for repairing it ; but 
we hope to beable to give some details which will be the more 
interesting as referring to one of the most important of the 
English packet ships. For the present, we must limit our- 
selves to some general indications. The Umbria, which 
belongs to the Cunard Company, was built at Fairfield, upon 
the same lines as the Etruria, and is only eight years old. 
She is 150 metres long, 17 metres maximum breadth, and 
measures 7718 tons. The main engines, of the compound 
type, with one high and two low - pressure cylinders, 
are of 14,500-horse power, giving the ship a speed of 
about eighteen knots per hour. The Umbria is con- 
sidered to be one of the best ships owned by English 
steam navigation companies, and as such is placed on the 
Admiralty list for service as an armed cruiser in time of war. 
It is none the less true, however, and we are happy to be 
able to signalise the fact, that among the English who go to 
New York a good number rightly prefer to take passage at 
Havre by the steamer of the Compagnie Generale Trans- 
atlantique. It would not be possible to advance a better 
argument in proof of the superiority of our French ships.” 
We fancy we can call to mind something about one of the 
steamers of this company being lost at sea, while another 
was abandoned by every soul, passengers and crew, in a 
panic, and was picked up as a derelict and taken by an 
English steamer into Plymouth, whereby the English steamer 
earned an enormous sum by way of salvage. 


THE ADMIRALTY COMMISSION ON BOILERS IN THE NAVY. 
Ir appears to be tacitly understood that the report of the 
committee appointed to investigate the cause of the failure 
of boilers in the Navy has been prepared, but that it will not 
be made public. This is much to be regretted, and we hope 
that it will be made a subject of inquiry in the House when 
the Naval Estimates come on for discussion. An elaborate 
trial is at present being carried out at Chatham Dockyard on 
board H.M.S. Gossamer. She has four boilers placed in two 
separate boiler-rooms. The forward boilers have been fitted 
with Martin’s induced draught appliances—suction fans at 
the base of the chimney—while the after boilers have the 
original forced draught appliances. The sole difference lies 
in the method of obtaining the draught. According to the 
latest programme it was decided to begin continuous steam- 
ing for ninety-six hours at 8 a.m. on Tuesday morning, with 
the Martin fitted boilers. Whether a similar trial will be 
made with the forced draught on the other boilers or not we 
are unable to say. Possibly as forced draught was tried 
with her at sea the log-book entries may be considered 
sufficient for the purposes of the inquiry. We think 
that the policy of the Admiralty in giving a system which 
promises so much a fair trial is much to be commended. 








THE INFLUENCE OF THE CHICAGO EXHIBITION.—Is it probable 
that the Chicago Exhibition will have the consequences so generally 
looked for? It is estimated by very many Americans that at least 
200,000 foreigners will visit the Chicago Exhibition, and that each 
will spend in the United States not less than £60, which would 
give an influx into the United States of twelve millions sterling 
due to the Exhibition alone. Further it is argued that the multi- 
tude of tourists who annually visit Europe from the United States 
will stay at home this year, and that, therefore, there will not be 
the outflow of gold which the tourist expenditure occasions. It 
seems to us that both calculations are altogether too high. Putting 
aside the chances of cholera, which cannot be calculated at present, 
and assuming, for the purpose of the discussion, that there is 
nothing to deter visitors from flocking to Chicago, we would ask, is 
it probable that anything like 200,000 Europeans and Colonists 
will visit the United States? We confess that it does not seem so 
to ourselves. Chicago has nothing to attract the ordinary 
pleasure-seeker. Exhibitions have become so common that they 
have lost much of their charm; and Chicago itself is only a big 
and stirring provincial town. It has no varied society, no 
antiquities, no great collection of paintings—nothing, in short, 
that would make the world flock to it as the world flocks to 
Paris when there is an Exhibition there. So, again, we 
doubt very much whether American tourists will stay at 
home. If they come to London, for example, there is a Court, 
a varied society, the chance of meeting distinguished people 
from all parts of the earth. Then there is the Continent to 
run across to; there are attractions in every direction. Why, 
then, should the American tourist condemn himself to a dull, 
provincial town, when he has all the novelties and all the excite- 
ments of European travel before him? Furthermore, we doubt 
whether the Exhibition will benefit the railways to anything like 
the extent that is popularly supposed ; for the railway companies 
have to subscribe to the Exhibition, and they will be compelled by 





public opinion to charge low rates and fares, so as to give every 
facility to those whowish to visit. We doubt, then, whether the Exhi- 
bition will attract so much gold from Europe as is supposed, —Statist, 
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LITERATURE. 
Pioneers of Science. By Oxtver Lopae,"F.R.S., Professor 
of Physics in Victoria University College, Liverpoo), 
Macmillan and Co., London and New York. 1893. 





This is a very clever book—singularly clever, indeed, in 
many respects. All the materials of which it is composed 
are old, but Dr. Lodge has succeeded in investing them 
with a new interest. As each biography is approached, 
the reader is led, almost, perhaps, in spite of himself, to 
say, * Well, I know all about this man that is known; 
however, I really must see what Dr. Lodge has to say 
on the subject;” and we hold it to be extremely im. 
probable that the reader will be disappointed. “ This 
book,”’ says the preface, “takes its origin in a course of 
lectures on the history and progress of astronomy, 
arranged for me in the year 1887 by three of my 
colleagues, one of whom gave the course its name.” In 
a word, this book is an expansion of the lectures, 
and these consisted of short histories of the lives of 
astronomers from the days of Copernicus to the present 
moment. These histories give the particulars of the 
discoveries of each man, and there is in consequence a 
marked similarity between this volume and_ various 
‘Histories of Philosophy” which have appeared in recent 
years. The illustrations are sufficient in number, but 
they have not always been well engraved, and some of 
them have been badly printed. 

It is impossible to read many pages without becoming 
aware of the presence of the author. From first to last 
he has impressed his own individuality throughout. 
Another feature worth special notice is what has been 
irreverently termed “ the cocksureness ” of the Professor, 
He scarcely admits here and there that a doubt may 
exist, and he pushes aside all stray uncertainties that 
may spring up in the reader’s mind. We do not hesitate 
to say that this dogmatic spirit would have been quite 
out of place in a volume written for Dr. Lodge’s peers, 
but it is not only justifiable but advisable in a series of 
lectures intended for students. It is just as well that 
young men should be told that the views which are held 
by the majority of scientific men are sound, and not even 
open to doubt ; passing over in silence the surmises of a 
minority, which, however able, and talented, and pains- 
taking, still is a minority. A Professor has not wholly a 
free hand ; he is bound to be on the side of majorities. 
We shall have occasion presently to illustrate what we 
mean by examples. But we have first to give a general 
notion of what the volume contains. 

Dr. Lodge begins at the beginning, and he traces down 
the stream of time the progress of we had almost said 
all the physical sciences. His attention is confined 
nominally to astronomy, but it is impossible to deal with 
one science without touching others, so closely are the 
threads of human knowledge interwoven. Thus we 
could know nothing about the stars without light, and so 
light and heat and gravity, and all the principal forces of 
nature, have to be considered, and the purpose of the 
book is to show the manner of men by whom explana- 
tions were first proposed, how they worked, and what 
they did. In some instances the story told is pathetic, 
and of none is this more true than that of Galileo. It 
is admirably told by Dr. Lodge. The language he 
uses is simple; as a specimen of fine, vigorous, 
sonorous English,‘is perfect. Nor is Dr. Lodge unfair 
to the Inquisition. On the contrary, he points out that 
it was practically impossible for it to act otherwise 
than as it did act. It was specially contrived to 
suppress heresy in every form. Galileo was beyond all 
question a heretic. ‘In every way the Inquisition dealt 
with him as leniently as it could. . . Still, they had 
their rules; he must be made to abjure his heresy, and, 
if necessary, torture must be applied. This he knew 
well enough, and his daughter knew it, and her distress 
may be imagined. Moreover, it is not as if they had 
really been heretics, or as if they hated or despised the 
Church of Rome. On the contrary, they loved and 
honoured the Church. They were sincere and devout 
worshippers; and only on a few scientific matters did 
Galileo presume to differ from his ecclesiastical superiors.” 
It is too much the habit, we fear, to attribute evil to men 
who really sinned because they knew no better, and did 
that which was wrong because the state of know- 
ledge, the habits of life, the customs of the age, all 
taught them that it was right. It is not certain 
that mankind has even now lifted itself into a more 
independent position. The philosophers of Galileo's time 
refused to look through his telescope and see for them- 
selves Jupiter’s moons. The first words of the first 
lecture in the volume before us run thus: ‘ The ordinary 
run of men live among phenomena of which they know 
nothing and care less. They see bodies fall to the earth, 
they hear sounds, they kindle fires, they see the heavens 
roll above them, but of the causes and inner working of 
the whole they are ignorant, and with their ignorance 
they are content. ‘Understand the structure of a soap 
bubble ?’ said a celebrated literary man whom I know, 
‘I would not cross the street to know it!’” 

This lecture is succeeded by one on Descartes and his 
theory of vortices. The first portion is mainly devoted 
to a consideration of Bacon and his work. ‘ Who, then, 
was the man of first magnitude filling up the gap in 
scientific history between the death of Galileo and the 
maturity of Newton? Unknown and mysterious are the 
laws regulating the appearance of genius. We have 
passed in review a Pole, a Dane, a German, an Italian— 
the great man is René Descartes, born in Lorraine on 
the 31st of March, 1596.” Dr. Lodge sketches the life 
of this man before he deals with his work. Possibly he 
was best known as the author of the vortex theory, which 
in a modified form has played so important a part in the 
hands of Rankine, Thomson, and others. Dr. Lodge 
does him justice :— 

The vortices, as Descartes imagined them, are not now believed 
in. Are we, then, to regard the system as absurd and wholly 
false? Ido not see how we can do this, when to this day philo- 
sophers are agreed in believing space to be completely full of fluid, 
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: id i inly capable of vortex motion, and perhaps 
eS p dhe enone that motion. ‘True, ihe upodnaaiend 
vortices are not the —_ wheels of planetary size: they are rather 
infinitesimal wheels 0 less than atomic dimensions, Still, a 
whirling fluid is believed in to this day, and many are seeking to 
deduce all the Lg: gem of nature, ri idity, electricity, cohesion, 
gravitation, ani the rest, from it. Further, although we talk 
glibly about gravitation and magnetism, and so on, we do not 
really know what they are. Progress is being made, but we do 
not yet properly know. Much, overwhelmingly much, remains to 
be discovered, and it ill behoves us to. — any well-founded and 
long-held theory as utterly and intrinsically false and absurd, The 
more one gets to know, the more one perceives a kind of truth 
even in the most singular statements; and scientific men have 
jearned by experience to be very careful how they lop off any 
pranch of the tree of knowledge, lest as they cut away the dead 
wood they lose also some green shoot, some healthy bud of unper- 
ceived truth. 

This is quite excellent, and valuable because of the 
rarity of such utterances. But, in truth, Descartes was 
a very splendidly original thinker, and after all has been 
gaid concerning the effect of actual investigation and 
inquiry, it is to splendid thoughts that we are largely 
indebted for the advancement of knowledge. The mere 
collection of facts and data is worth little. They are but 
dry bones until they are touched by the inspired con- 
ceptions of genius. We are sorry that Dr. Lodge has 
not found space in which to say a little more concerning 
Descartes’ speculations. If we are not greatly mistaken, 
he was perhaps the first to point out that the only cause 
of motion is motion, and his views on the conservation of 
motion were in many respects practically identical with the 
more modern doctrine of the conservation of energy. 


Two lectures, the seventh and eighth, are devoted to 
Newton and his work. We shall not attempt to follow 
our author through the seventy or more pages in which 
he traces out the story of the great philosopher's life. 
These pages, it is enough to say, would alone suffice to 
make the reputation of the book. One passage, however, 
claims our attention. It may be said, indeed, to thrust 
itself forward for notice, because it specially refers to 
engineers. Speaking of the third law of motion, Dr. 
Lodge says :— 

Action and reaction are equal and Fs agg Sometimes an 
absurd difficulty is felt with regard to this, even by engineers. 
They say, “‘ If the cart pulls against the horse with precisely the 
same force as the horse pulls the cart, why does the cart move ?” 
Why on earth not? The cart moves because the horse pullsit, and 
because nothing else is pulling it back. ‘“‘ Yes,” they say “‘ the cart 
is pulling back, but tw is it pulling back, not itself surely ?” 
‘“‘No, the horse.” Yes, certainly the cart is pulling the horse ; if 
the cart offered no resistance, what would be the good of the 
horse? That is what he is for, to overcome the pull-back of the 
cart ; but nothing is pulling the cart back. There is no puzzle at 
all when once you realise that there are two bodies and two 
forces acting, and that one force acts on each body. 

The third law of motion and this particular question 
possess an importance which is not generally appreciated. 
If Dr. Lodge will take the trouble to consider it more 
fully than he has yet done, he will see, we think, that 
the reasoning in the foregoing passage is fallacious. If 
the cart pulls the horse as much as the horse pulls the 
cart, why does not the cart drag the horse after it? There 
is just as much reason why it should do this thing, as 
there is that the horse should do the other thing. But 
the problem is far too recondite to be disposed of in this 
easy fashion. In the first place, we may say that it is 
open to doubt whether Newton’s words bear the 
precise construction put upon them; in the second place, 
it is clear the chain or trace through which the 
horse pulls the cart must be traversed or pervaded by 
two forces with opposite directions, and no matter 
where we cut it these forces will be found to be 
present. The smallest atom of the chain must be 
subject to these opposite efforts, and it becomes as 
impossible to form a mental conception of the two forces 
acting within the chain, not on each other, but on sepa- 
rate bodies, as it is to conceive of the existence of a 
particle of matter so small that it cannot be divided in 
halves. But above and beyond this we have to face the 
standing difficulty of defining the difference between 
balanced and unbalanced forces. The statement that 
when two equal forces act on one body in opposite 
directions they are balanced, is only a half truth. The 
whole truth is that in such a case there are not and 
cannot be only two forces engaged ; there must be four, 
because each of the forces predicated is accompanied by 
an equal and opposite force, concerning which nothing 1s 
said. As a matter of fact, the force operating on the 
cart, and that operating on the horse, to use Dr. 
Lodge’s illustration, all operate and balance each 
other, and whether the cart advances or does not 
advance when the horse tries to move, the character 
of the stress remains wholly unaltered. It is not 
for one moment to be assumed, as many people do, 
that the pull of the horse is greater than the resistance 
of the cart, and that in consequence the cart advances. 
Nor will it do to transfer the seat of motion to the 
ground or the horse’s feet, because the third law is 
universal in its application, and a mere transference of 
locality of effort in no way affects the solution of the 
question. We may reduce this question to a simpler form 
with advantage. Let a rigid body A, advancing toward 
the right, encounter a second rigid body B, at rest ; now, 
the effort of A exerted on B to cause it also to move to the 
right, will be opposed by the precisely equal effort of B 
exerted on A, to cause it to move to the left. That is the 
third law of motion. Itremains to be proved how, under 
these conditions, both bodies can after contact move to 
the right as a result of force alone. There is also this 
difficulty, that if we suppose a force to be exerted on 
B, and not on an opposing force; it—the force—is 
opposed by nothing. Similarly, if we suppose a force 
exerted on A, and not on an opposing force, then it is 
opposed by nothing. For Dr. Lodge’s interpretation of 
the third law expressely excludes the idea that the forces 
deal with each other, and assumes that they deal only 
with the bodies, which are certainly not forces. The 
truth appears to be that Descartes was perfectly right, and 
that the only cause of motion is motion, and that force 
is simply a concomitant and result of motion; and this 





view is strictly consonant with the law of the conserva- 
tion of energy, which is really in no shape or way a law 
of the conservation of force, but of the conservation of 
motion. 

If space sufficed, we would wish to follow our author 
through those portions of his work devoted to the lives 
and labours of the later astronomers — Roemer and 
Bradley, Lagrange and Laplace, Herschel and Bessel ; 
but the wish cannot be realised. The character of the 
book is maintained to the end. There is no falling off. 
The interest augments. The picture unrolled before us 
increases in magnificence. 

We must conclude with a few words on one point 
which cannot well be left unsaid. Dr. Lodge plainly 
endorses the well-known nebular hypothesis of Laplace :— 
“Since the time of Laplace the nebular hypothesis has 
had its ups and downs of credence, sometimes being 
largely believed in, sometimes Leing almost ignored. 
At the present time it holds the field, with perhaps 
greater probability of ultimate triumph than has 
ever before seemed to belong to it—far greater than 
belonged to it when first propounded.” Dr. Lodge 
must no doubt be well aware of the fact that the 
mathematical authorities who have rejected the nebular 
hypothesis include in their ranks some of the ablest 
thinkers. It would be easy to gather from the passage 
we have just quoted that the difficulties involved possess 
nothing of mathematical certainty, but are simply matters 
ofopinion. This is not the place in which to indicate even, 
much less to explain, the nature of the objections which can 
be urged against the hypothesis. Dr. Lodge givesa drawing 
of the spiral nebula in Canis Venatici which is abnormally 
bad—so bad that in a note he apologises for the errors of 
the engraver, but as it stands nothing perhaps can be 
imagined more opposed to Laplace’s theory, although it 
has apparently been introduced to illustrate that theory. 
Finally, we must point out that in dealing in a subsequent 
portion of the volume with Saturn’s rings he, apparently 
unwittingly, says that which is largely incompatible with 
the view which he has taken elsewhere of the nebular 
hypothesis. 

In dealing with the tides, Dr. Lodge once more seems 
to assume that the whole theory of them has been 
wholly and definitely settled once and for all, while 
nothing can be further from the truth; and he brings in 
geological puzzles, and employs the action of the tides 
to solve them, admitting the while that it is only within 
the last ten years that astronomy and physics have 
been able to discover the great denuding agent wanted. 
Surely under the circumstances it is rather soon to be 
‘*‘cocksure.” It would on the whole have been wiser 
to speak of probabilities than of certainties. The 
theory that the moon was at one time so close to us 
that enormous tides devastated the surface of the earth is 
still but a theory. How purely a theory, we have only 
to quote the following passage to show :—‘‘ Once, long 
ages back, at date unknown, but believed to be certainly 
as much as fifty million years ago—and quite possibly one 
hundred million—there was no moon, only the earth as a 
molten globe, rapidly spinning on its axis—spinning in 
about three hours. Gradually, by reason of some dis- 
turbing causes, a protuberance, a sort of bud, forms at 
one side, and the great inchoate mass separates into two 
—one almost eighty times as big as the other. The 
bigger one we now call the earth; the smaller one we 
now call the moon.” The italics are ours. The 
rigorous scientific method could not build so magnificent 
a structure on a surmise so vague. The entire theory of 
the origin of the moon thus set forth is no doubt beautiful, 
and is told in language which rises here and there to the 
dignity of a prose poem. But the most that can be said 
of it with propriety is that it may be true, not that it is 
true. 

Here we take leave of a delightful book, a book full of 
great subjects and greater thoughts, consummately well- 
handled by one to whom great thoughts are familiar; and 
yet we are disappointed. The work is marred in our eyes 
by that indescribable unwarranted something of certainty 
where there is no real assurance of certainty. The progress 
of science is oftentimes cited as the reason why men should 
be more and more sure of their ground, more and more 
authorised to speak and to teach what they believe as 
the eternal truth. We have, however, only to glance at 
the work of the last few years to learn on how shifting a 
sand stands the costly and magnificent structure of 
physical science, which has been so laboriously built up 
in the past. The history of philosophy rightly read con- 
veys the lesson that certainties in physics deserve to be 
valued as precious gems, whose beauty and _ utility 
are only equalled by their rarity. 


Reference Book for Marine Engineers and Naval Architects. 
Arranged by Hrpiey O.iver, C.E., W.A. Liverpool: 
Turner and Dennett. 1893. 

Tuts book is of the character of a systematic note-book, 
with all the note headings properly arranged and 
printed, leaving spaces for dimensions, particulars, and 
observations, regarding every part of a ship, her engines, 
boilers, and auxiliary machinery and fittings. It is 
principally intended for the use of consulting and superin- 
tending engineers, managers, and draughtsmen, of marine 
engineering works, and shipyard and sea-going engineers. 
When properly filled it will form for any user a most 
valuable guide to future work, and a record of past 
experience. It is provided with an index form for filling 
as the note making proceeds, so that the user may not 
only make systematic notes of surveys or of any work 
that passes through his hands or under his observation, 
but he can readily find them when made, and they will 
have the value of being notes and particulars of real 
things that the user who becomes the author will have 
seen. <A few very useful tables most required when 
taking notes are appended. It is a valuable aid to those 
for whom it is intended, enabling them not only ‘“ when 
found to make a note of,’ but to find the note after it 
has been made. 





THE CHICAGO EXPOSITION. 


In view of the time and difficulty that would have been 
involved in painting the great extent of exterior wall 
surface of the main buildings by hand, experiments were 
made for painting by machinery, and have resulted in a 
very satisfactory apparatus. The colouring material used 
is kalsomine. A colour tank, rotary engine, and electric 
motor for driving the engine, are mounted on a truck, and 
the pump forces air into the bottom of the reservoir at a 
pressure of 20 lb. per square inch. From the top a pipe 
conveys a stream of colour to a regulating valve and 
then to the air pipe, where it mixes with a jet of air, on 
the principle of the injector, and then proceeds to the 
#in. garden hose, with a brass nozzle, having an aperture 
2hin. long and jzin. wide. The nozzles are handled by 
good painters, who give better results in even colour than 
unskilled men. Each machine supplies two jets, and 
there are fourteen machines in use, each having two 
painters andone engineman. In many places the engines 
are not required, as air pressure is available from the 
system of compressed air pipes laid throughout the 
grounds. The work is carried on during the coldest 
weather, and the fourteen machines average 14,000 square 
feet of work per day of eight hours each. It has been 
found by test that a man with a brush can paint about 
800 square feet per day, but the machines use about five 
per cent. more paint, though this is more than balanced 
by the economy and rapidity of working. 

Very extensive and systematic arrangements have been 
made for the sewage and garbage disposal. The water 
from the 150 acres of roof area will be carried by pipe 
drains to the lake, and surface water will be carried to 
settling wells, and thence pumped to the lake. The 
sewage from closets, &c.—there are about 3000 water- 
closets, with toilet rooms, &c., in proportion, in the 
main buildings alone—will be forced by compressed 
air, on the Shone system, to a sewage disposal plant. 
There are three miles of gravity sewers of vitrified 
pipes, leading from the buildings to twenty-six ejector 
stations, whence the material is automatically forced 
through cast iron discharge pipes, 6in. to 30in. diameter, 
aggregating five miles in length. There are five miles of 
2in. to 10in. cast iron pipe carrying the air from the 
compressor station to the ejector stations. Within the 
buildings iron sewer pipe is used. The air compressing 
plant consists of four compound air compressors, with 
water jacketted cylinders, having an aggregate capacity 
of 4530 cubic feet of air per minute. The air in the 
mains is at 47 lb. per square inch pressure, with reducing 
valves to give the requisite pressure at each station. The 
maximum direct lift is 67ft. 8in., from the lowest ejector 
to the top of the sewage receiving tanks, and the total 
load when pumping the maximum discharge will be 
108ft. There are four steel receiving tanks 32ft. in 
diameter, 55ft. high, with conical bottom. The sewage 
receives its precipitant, and is then discharged downward 
through a vertical pipe opening about 30ft. below the top 
of the tank, and is distributed by radial arms. The 
efiluent water flows over the tops of the tanks, and will be 
pumped to an outfall in the lake. The sludge will be 
compressed into cakes and burned. Corridors and 
balconies will afford access for visitors to all parts of the 

lant. 

. The garbage will be disposed of in an Eagle crematory 
near the sewage disposal plant, and the furnace will have 
a daily capacity of 100 tons. The furnace has two fires. 
The gas and smoke from the first fire, where the original 
combustion takes place, pass over a second fire, by which 
complete combustion is insured. There are four circular 
openings in the top of the furnace, through which all 
vegetable and animal waste and refuse will be thrown. 
Several of these crematories are in use in different parts 
of the United States, and successfully dispose of night 
soil, and solid sewage, garbage, dead animals, &c., 
without offence to the neighbourhood. The primary heat 
is secured by a draught from a tall smokestack, drawing 
through a forward and return flue. The forward flue is 
the cremating oven, with a firebrick grating for the 
bottom, and the return flue directly underneath, and the 
thick gases from the first fire pass down upon and over 
the second fire before reaching the return flue, by which 
the smokestack is reached. Doors are provided for 
stirring the garbage. 

The exhibits in the Transportation Department will be 
of exceptional interest. Apart from the very complete 
exhibit of the historical locomotives, &c., of England and 
America, the principal exhibits of individual English 
railways will be those of the Great Western Railway 
Company, and the London and North-Western Railway 
Company. The former will send the 7ft. gauge engine 
Lord of the Isles, which was exhibited at the Crystal 
Palace, London. in 1851. It will stand on a section of 
track with bridge rails on longitudinal timbers, and there 
will also be a section of the Great Western Railway 
modern track of bull-headed steel rails in iron chairs on 
wooden sleepers. The London and North-Western Rail- 
way will exhibit one of Mr. Webb’s three-cylinder com- 
pound express engines, a sleeping car, passenger car, Webb’s 
interlocking apparatus, Webb and Thompson’s electrical 
staff and ticket apparatus for block working on single 
track lines. Several railway companies will exhibit 
photographs of scenery along their routes, but it is hard 
to see why these should be admitted to the Transporta- 
tion Department. A large model of the Forth Bridge 
will be exhibited. The Pennsylvania Railroad will have 
a special exhibit outside the Transportation Building, 
consisting of a section of four track road with 100 lb. 
rails, and the standard Pennsylvania Railroad signal 
equipment, a station—with room of small exhibits, 
overhead footbridge, &c. There will be a complete 
train forming a duplicate of the celebrated New 
York and Chicago limited express, with dining, 
sleeping, and drawing-room cars, fitted with bath-rooms, 
library, smoking-rooms, &c. The New York Central and 
Hudson River Railroad will also have an extensive special 
exhibit, historical and modern. It will include the engine, 
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cars, and track of*the first American railway train—on 
the Mohawk and Hudson Railroad, now a part of the 
New York Central—the engine being the John Bull, which 
started on July 31st, 1832. There will also be a modern 
express locomotive, and a duplicate of the Empire State 
Express train. The Old Colony Railroad will exhibit one 
of its old engines and its first passenger car, being a coach- 
body mounted on a platform, carried on flanged wheels. 
The Baltimore and Ohio Railroad will—as already 
noted—make an extensive and extremely comprehensive 
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THE DAIRY BUILDING 


hibited. 


The latest and ‘most luxurious examples of American 
dining, sleeping, and parlour cars will be exhibited by 
the Pullman, the Wagner, and other palace car com- 
panies, and there will also be mail, passenger, and other 


| coaches, or models of them, will also be exhibited. A times. Traction engines will probably be confined to 
collection of old timetables, tickets, &c., will also be ex- 


American builders. 

The exhibits of the United States Navy will include an 
| historical and modern torpedo exhibit. There will be 
| the Hall and Howell automobile torpedoes, the Haight 
| dirigible torpedo, spar torpedoes, with a model of the 
| pattern used by Lieutenant Cushing, U.S.N., in sinking 





cars. The administration of the German State railways | the Confederate ironclad Albemarle in 1864—the torpedo 
will send a locomotive, model of carriages, and a model of | boat Cushing is named after this officer; submarine 
the new station of Frankfort. The French railways, both | mines, and the smaller details of primers, fuses, &e.; and 

















historical exhibit of English and American railways, loco- 
motives, track, cars, &c., and the English part of this has 
largely been collected by Mr. C. E. Stretton, of Leicester. 
In this exhibit the history of the Baltimore and Ohio Rail- 
road itself will not be forgotten, for it will include models 
of the rolling stock and motive power, showing the con- 
struction of the first fourteen miles, which were opened 
for traffic May 24th, 1827, from Baltimore to Ellicott 
Mills, when strap iron was nailed to wooden stringers, 
and the two or three open coaches, which were called 


| compasses, search lights, lamps, &c. 


wagons, were hauled by horses. The next step will show | 


the York, the first locomotive constructed, which was 


built by Phineas Davis, and was purchased by the com- | 
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THE WOMEN’S BUILDING 


State and private, will also exhibit, and the Gothard 
Railway Company will send a relief map of its route. 

In marine architecture, &c., England will have some 
large and interesting exhibits, including models of steamers 
of the Cunard, Castle, Peninsular and Oriental, Union, 
White Star, and other lines; models of war ships 
of all kinds, paddle and screw excursion steamers, river 
and coasting steamers, marine dredgers, ferry steamers, 
&e., with exhibits also of every kind of fitting, anchors, 
The White Star 
Line will have a special building, containing models 


| of steamers and sailing ships, and exact duplicates of some 


| 


pany for 4000 dols., the price agreed upon before it was | 


built. The “wagons” or coaches the York pulled, and 


which the horses pulled before it was constructed, will | 


also be represented by models on the strap iron track, 


just as they were when they made their first trip. The | 


next representation will be models of the improvement 


on the York, being what is known as the “ grasshopper ” | 


or “crab” locomotive, and were received by the road 
from the same maker. The first regular passenger 





of the state-rooms on the best boats of the line. Marine 
engines, armour plating, guns, &c., will also be exhibited. 
For transportation on common roads, English manu- 
facturers will have an extensive exhibit of carts and 
carriages, harness, cycles, &c., and Messrs. Thomas Cook 
and Son, the excursion agents, will exhibit specimens and 
models of the carriages and other means of transport 
used in various countries. There willalso be an historical 
exhibit of drawings, prints, caricatures, &c., showing the 
various kinds of carriages, coaches, &c., used at different 
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photographs illustrating the manufacture, handling, and 
explosions of gun-cotton, torpedo tests, &c. These will 
be all on board the full-sized model warship Illinois. 

The awards for exhibits will be made by a board of 
judges or examiners, who will be experts in their par- 
ticular line. This board will be divided into thirteen 

| committees, one being assigned to each of the great 
| departments, according to the adopted classification. 
There will be a foreign representation in each committee, 
in number according to the extent of foreign participa- 
tion in the subject assigned to the committee, and there 
will be women upon all committees authorised to award 
prizes for exhibits produced in whole or part by female 
labour. Each individual judge is to make a written 
report of the result of the examination of each exhibit, 
and is to specify the particular points of excellence of 
exhibits which he deems worthy a prize. Foreign 
Governments will be invited to appoint experts as repre- 
sentatives on the judging committees. ‘There will be but 
one kind or class of medal, which will be of bronze, 
forming a work of art, and accompanied by a diploma cn 
parchment, 
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Inthe Machinery Hall and its annexe are three travelling 
cranes, With a run of 1300ft. each. They are 75ft. span, 
of 20 tons capacity—each having two trolleys of 10 tons 
lifting capacity—and operated by electricity. The 
yunways are plate girders, of about 25ft. span, carried 
upon steel columns, They are calculated for a load of 
42 tons at each end of the crane girder, and the cranes 
run upon 60 1b. steel flange rails. These cranes will be 
exhibits, and will be used in installing the a 
machinery. When the Exposition is opened they wi 
be fitted with platforms, which will be 30ft. above the 
floor, and will be used for carrying visitors at the rate of 
about 300ft. per minute. 

While there is to be no tower to rival that at Paris, 
there is under erection a cylindrical tower, of steel 
skeleton framing, which will be 600ft. high and about 
900ft. diameter. The columns are of latticed channels, 
and are placed in two concentric circles, connected by 
bracing and radial girders. The girders project beyond 
the columns, and carry a 42in. gauge spiral railway of 
about two miles developed length. The up track is on 
the outside of the outer row of columns, and the down 
track on the inside of the inner row. It will be an electric 
railway, With wires in a conduit between the rails. A 
wide platform at the summit will be a circular promenade, 
with restaurants. 

The dairy building, which we illustrate, is 95ft. by 
200ft. It is designed to contain not only a complete 
exhibit of dairy product and appliances of dairy farming, 
but also a dairy school, in connection with which will 
be conducted a series of tests for determining the relative 
merits of different breeds of dairy cattle as milk and 
butter producers. The building stands near the lake 
shore in the south-eastern part of the park, and close by 
the general live stock exhibit. It covers approximately 
half an acre, and is two storeys high. Part of the second 
story is devoted to a café, which opens on a balcony 
overlooking the lake. 

The women’s building, which we illustrate on p. 192, is 
situated near one of the principal entrances to the 
Exposition grounds, and on one side of the grand quad- 
rangle around which the main buildings are placed. The 
building is 400ft. long, and 200ft. wide, and has been 
constructed for the board of lady managers by the direc- 
tors at a cost of over £40,000. It is intended that this 
building and all its contents shall be the inspiration of 
woman’s genius, and that in it shall be provided all 
conveniences and comforts for women during the time 
of the Exposition. The design was selected from a 
number of competitive sketches submitted by women 
architects. It has both land and water entrances, and 
from the vestibule at each of these entrances one enters 
the main gallery, which occupies the centre of the 
building, opening to the great skylight in the roof, and 
surrounded by a colonnade on the second floor. This 
gallery will be devoted to showing the most distinguished 
work that has been created by women. One room will 
be reserved for a library of books by women, and another 
for the records and statistics of those employments in 
which women are engaged, which cannot well be 
exhibited. There will also be a model hospital, with 
women physicians and trained nurses in attendance ; 
and adjoining it will be a department of public comfort, 
for the care of women and children overcome by fatigue 
or sudden illness. The systems of the various training 
schools for nurses will be shown in the model hospital, 
which will be conducted by these training schools, each 
in turn. Lectures will also be given, and demon- 
strations of the various details of the care of a sick 
room, «&c. 

The kindergarten room will also be assigned to the 
various associations which may desire to show their 
work, the time being divided equally among them. 
There will be a model kitchen, with perfect sanitary 
appliances and ventilation, all modern conveniences, and 
labour-saving devices. In this kitchen demonstration 
lessons in cooking will be given by various associations. 
The bills of fare will be put into the hands of scientists, 
and their cost, nutriment, &c., thoroughly discussed. 
lor the benefit of artisans and designers there will be a 
loan collection of old lace, embroideries, fans, jewels, 
silver, &c. The Royal Commission have appointed a 
committee of ladies, of which H.R.H. the Princess 
Christian is president, to superintend the arrangements 
for the British section of women’s work. 








A HIGH SPEED WATERWORKS PUMP. 
By ArtHuR Rice, Engineer, London. 
Iv has for so long been held as an axiom amongst water- 
works engineers, that slow-moving pumps are the only kinds 
suitable for dealing with large volumes of water, that any- 
thing brought forward in contradiction to this view is sure 
to excite a little apprehension. The latest and most approved 
examples of modern waterworks pumping engines consist of 
three vertical engines with triple expansion all working cranks 
on the same shaft, and each piston-rod being connected with a 
plunger or plunger-and-bucket pump below. These three 
pumps are supposed to throw up a continuous stream, but such 
is not accurately the fact, and air vessels must be pro- 
vided to compensate for the different rates at which water 
is delivered during each complete revolution of the main 
shaft. It is essential that such pumps as these should make 
but few revolutions per minute, particularly if they are of 
the plunger type only, otherwise the shock and vibration 
attending their performance would be too great for endurance. 
Thus the speed of three engines becomes ruled not by 
what is best for the engine, but by operations of the pumps, 
and the old machinery needs to be made extremely heavy 
and correspondingly expensive. Water is one of the most 
tractable things in nature if treated properly; it crives the 
slowest running of all engines, with unsurpassed regularity 
and success, and there is no reciprocating engine driven by 
Steam that can surpass either the speed, economy, or 
altogether admirable performance of a turbine supplied from 
a high fall. Both hydraulic engine and turbine work quietly 
and without shock of any kind, and serve as good illustra- 
tions how that speed is no difficulty with water when it is 


é 








treated in a se rae manner. Water, therefore, gives a per- 
formance of the highest character at all speeds high or low. 

But this is by no means the case with steam, whose 
maximum duty is obtained within narrow limits, whose 
performance is complicated by the fundamental laws of heat, 
and whose best results are obtained at speeds beyond those 
at which any plunger pump can be driven; and although 
plunger-and-bucket pumps, as usually applied, permit an 
increased speed to be given, yet it is only by lengthening out 
the expansion by stages and employing three cylinders that 
the present economical results can be secured. There is no 
inherent difficulty in dealing with water at high velocities, 
and in avoiding those shocks which anybody can hear from 
the older class of waterworks engines. 

The chief secret of success in the management of water is 


to take care and never allow motion acquired by it to be | 





about 14 miles of piping, and is driven direct from a single 
crank upon the outer end of the shaft of an ordinary 
horizontal tandem compound engine. Although only one 
double-acting pump, it throws a continuous stream into the 
reservoir above, just as three pumps would do. The speed 
of this engine, selected without any reference to the pump, 
is ninety revolutions per minute, corresponding exactly with 
that of the pump, as there is no intermediate gearing. By 
this novel arrangement of pump the speed for any size 
pumping engine can be selected, with reference to the most 
economical performance of steam, without taking any concern 
as to the peculiarities of pumps, which usually limit any 
attempts at increasing the speed of ordinary waterworks 
engines. : 
Returning to a more particular consideration of the high- 
speed waterworks pump illustrated, it will be seen to consist 
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ARRANGEMENT OF ENGINE AND DIRECT COUPLED PUMP 


suddenly checked, or what is precisely the same thing, when 
its direction of motion is suddenly changed. 
class of pumping engines, it is rather surprising what treat- 
ment the water is expected to endure without complaining ; 
for example, the somewhat sudden rising of a large plunger 
causes atmospheric pressure to start in motion a volume of 
water considerably larger than that displaced by the plunger ; 
and, as this process takes time, a space is left vacant under- 
neath the plunger which the water hurries up to fill by rising 
as quickly as it can. When the plunger has a slower move- 
ment by approaching the top of its stroke, the water, still 
rising, strikes against it with a shock which sends part 
through the%delivery valves after the manner of an hydraulic 
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HIGH SPEED PUMP 


ram, and the remaining energy makes itself heard at every | 
If, now, we follow that portion which passes the | 


stroke. 
delivery valves, it would be bound to set in motion the whole 
delivery column, but for an air vessel fixed somewhere on the 
delivery pipe. This vessel has, therefore, to provide not only 
for variations in the actual rate of pumping, but also for 
absorbing shocks which are created within the pump itself. 
For performing these duplicate functions the air vessel is 
often situated in a most unsatisfactory position, viz., on a 
branch at right angles to the main delivery pipe, so that any 
shock which arises within the pump has to travel some 
distance before it can possibly be extinguished. 

The pump now illustrated is intended to remove these 
various difficulties, and it possesses the advantage of working 
considerably beyond the speed at which any kind of ewig 
raising large volumes of water have hitherto been driven. 
This example was made in the year 1887, for a waterworks 


In the older | 


diameter 
diameter, with a stroke of 15in., and displacement equal to 
3°4 gallons per revolution, or 306 gallons per minute at the 


of a gun-metal bucket Qin. and plunger Tin. 


full speed—allowing nothing for leakage. Both suction and 
bucket valves are made as five small valves of the usual india- 


| rubber type; these provide a larger discharge area than any 
| single valve, and are found to work with great smoothness and 


regularity. Valves something of this kind have been applied 
to the newer class of waterworks pumps, and have effected 
considerable improvements in their working, so that it can 
only be claimed that in the present pump they were used five 
years ago, when few, if any, examples of this class of valve 


| were to be seen in England. Thus far, however, the chief 


| pump, and the other smoothing its exit. 


peculiarities of this pump have not been noticed, and they are 
two-fold, one part facilitating the reception of water to the 
Surrounding the 
lower part of the pump there is an annular space containing 
more water than would be drawn by a single stroke of the 
bucket, and this supply being closely adjacent to the barrel, 
is most advantageously situated for filling the pump by its 
own gravity whenever the bucket commences to rise. 

Thus there can never be any collision between the ascend- 
ing bucket and a lagging column of water, for it is not the 
weighty contents of a long suction pipe that has to be set in 
motion by a trifling atmospheric pressure, but only the water 
in a “ vacuum vessel,” following after the bucket by its own 
weight. Thus the suction pipe supplies what is practically a 


| continuous stream, filling up the reservoir as rapidly as its 


contents are withdrawn; and, although the bucket acts 
during only one-half of its time, yet there is no arrest of the 
water’s movement, as a vacant space is always ready where 
it can wait until the next stroke draws a new supply into 
the pump. When the bucket descends the whole contents 


| of the barrel below pass through its valves, and the plunger 


of half the capacity displaces its own volume of water, which 


| passes all round the upper edges, and directly into an air- 


vessel provided there. Any cross streams coming from the 
valves lose their momentum in this air vessel, and then 
quietly pass away without shock into the delivery pipe. 
Although all suction takes place during each up-stroke, yet 
only half the delivery occurs during an upstroke, and the 
other half during a downstroke, so with the assistance of an 
air vessel the delivery becomes practically continuous, and as 
a matter of fact it is just as continuous as the steam produced 
by the common geared three-throw pumps. In the design 
for this arrangement several important features have had a 
due share of attention. Never for one moment is the water 
compelled to alter its velocity or change its course with 
suddenness. It travels at a moderate mean speed through 
the suction pipe, and rests in a capacious reservoir until 
drawn at intervals into the barrel, and then, as the bucket 
descends, it travels forward in the same direction through 
the roomy valves, and passes around the plunger, still in the 
same direction, and finds its rest a second time in the air- 
vessel, whence it goes as a steady and almost continuous 
stream to the rising main. When this pump is working even 
at the full speed of ninety revolutions per minute no shock 
of any kind is perceived and no sound is heard beyond a 
quiet rushing of water passing through the valves, and, as 
might be expected, no excessive wear takes place in any part 
of the machinery. 

Of course, it may be said that this pump is small, only 
raising 300 gallons per minute, 120ft. high, and that a very 
| different story might have to be told of a similar pump 

raising 3,000 gallons or more per minute. Such academical 
| criticism strikes at the root of every form of progress, 
and would be equally sensible, if supposing we only 
had bridges of 100ft. span, this fact were to be used 
as a conclusive argument against the possibility of design- 
| ing any bridge of 200ft. span. Indeed, all arguments of 
| this class are perfectly absurd, and if technical education 
| cannot teach how to follow any sound theory to its legitimate 
| conclusions, it says little indeed for the credit of modern 
engineering. A pump of similar design calculated to raise 
| 8000 gallons per minute up 120ft., and along 14 miles of 
| rising main, would only have ten times the capacity if driven 
| at ninety revolutions per minute; but as this might be alittle 
| too fast, it would be best to provide a pump and a 4ft. stroke 


near London, and it has given no trouble whatever. It | for doing this work, having an 18in. bucket. This would be 
raises 300 gallons per minute, 120ft. vertically, and through | a moderate proportion, comparing very favourably, even as a 
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mechanical design alone, with three-plunger pumps of corre- 
sponding capacity moving at one-third of their speed, and 
with their heavy gearing—clumsy, but orthodox. Slow-moving 
treble pumps cannot hold their own against such a simple 
arrangement as driving directly from a crank from the outer 
end of an engine shaft, either in performance or first cost; and 
as to superiority in design, there is no room left for argument 
that the improved pump is best in every way. 

It is perfectly easy to run hydraulic engines from pressures 
of 700 1b. per square inch and upwards at 300 revolutions per 
minute, not only without shock, but with extreme steadiness, 
and these engines can be used for driving dynamos with 
greater regularity than usual when driven by gas engines; 
and this being so, it follows that the converse may be antici- 
pated true also, that if water can be used at high speed to 
drive an engine, it is only a matter of design that there can 
be any difficulty in constructing pumps to run at corre- 
sponding speeds. For a steam engine of any particular 
horse-power there is always a suitable speed, and it will be 
found that a pump of the design to which this description 
refers can always be constructed of the right size to suit the 


total water supply that can be provided by the power of such | 


an engine in an economical and advantageous manner. 

In applying this or any other system to waterworks 
generally, it is always desirable to have engines and pumps in 
duplicate, and with this construction it will be found that an 


engine-room can be constructed with horizontal or vertical | 
engines on its own firm and proper foundations, clear away | 


from the pumps, which can be fixed in wells outside the 


building on girders which pass under the strong walls and | 
engine-bed to outside the building, where they project as 
cantilevers to carry the pump as shown in elevation. If the | 


arguments based upon the successful working of this high- 
speed waterworks pump be admitted, then its application 
opens up the chances of considerable improvement in the 
existing arrangements of waterworks, especially those of small 
towns. 

Although there need by no hesitation in constructing these 


pumps of considerably larger sizes than that illustrated, yet it | 
is only prudent to gain experience by steps; not from any | 


fear of applying a sound theory to its legitimate consummation, 
but for the element of human inexperience which the very 
highest education cannot remove. 








THE BATTLESHIP IOWA, UNITED STATES NAVY. | 





In January, 1893, the Navy Department of the United | 


States Government awarded contracts by two notable addi- 
tions to the new navy. One of these was the armoured 
cruiser Brooklyn, recently described and illustrated in THE 


of the after turret 18ft., above the load water-line. In both 
turrets the guns will be 6ft. above the deck, and will have a 
firing arc of 270 deg. The Sin. guns will be mounted in four 
barbette turrets, about 25ft. above the water-line, and with a 
firing arc of 170 deg., the guns in the forward turrets firing 
at an angle of 5 deg. across the bow, and those in the rear 
| turrets 5 deg. across the stern. The 4in. guns will be 
mounted as follows :—Two in armoured sponsons on the open 
| deck, with a firing are of 140 deg., and 5 deg. across the bow ; 
| two amidships in armoured sponsons on the gun deck, 
| between the supporting frames of the turrets of the 8in. guns, 
| with a firing are of 140 deg.—70 deg. forward and 70 deg. 
| abaft the beam—and the remaining two on the bridge at the 
after end of the superstructure, with a firing arc of 140 deg., 
and 35 deg. across the further side of the stern. Two of the 
six-pounders will be at the forward end or break of the gun 
| deck, two on the gun deck abreast of the main turrets of the 
| 12in. guns, and the others on the bridges and superstructure. 
| Two of the one-pounders will be at the after end of the super- 
| structure, and the others will be in the fighting tops, with 
| the machine guns. There will be a torpedo tube at bow and 
stern, and two on each side. 
| The 12in. guns, weighing 45 tons, have been substituted 
| for the 13in. guns, weighing 60 tons, used on the Indiana, 
| in order to permit of manipulation by hand power in case of 
| accident to the machinery for handling the guns. At the 
| forward end of the superstructure is a military mast with 
| two fighting tops. The torpedo nettings are of steel rings, 
| and swing from booms. 
| The Iowa will have twin-screws driven by a pair of vertical 
inverted triple-expansion marine engines in separate com- 
partments. The cylinders will be 39in. high-pressure, 55in. 
intermediate, and 85in. low-pressure, all with 48in. stroke. 
The aggregate power of the engines, including those for air 
and circulating pumps, will be 11,000 indicated horse-power, 
| with 1124 revolutions per minute of the main engines. 
| Steam will be supplied by three double-ended main boilers, 
and two single-ended auxiliary boilers of the horizontal 
return tubular or Scotch type, placed in four compartments, 
with two athwartship or transverse fire-rooms to each of the 
| main boiler compartments. The double-ended boilers will 
be 16ft. 9in. diameter, and 21ft. long, and the single-ended 
| boilers 10ft. diameter, and 16ft. 9in. long. The former will 
| have corrugated furnace flues 42in. diameter, and the main 
| boilers will have an aggregate of 23,951 square feet of 
heating surface, and 756 square feet of grate area. The 
| working steam pressure will be 160 1b. per square inch. The 
| forced draught system with closed fire-rooms will be used, air- 
| tight bulkheads being used to reduce the space to be main- 
tained under pressure. There will be two smokestacks. 
For the electric lighting plant there will be four sets, each 
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ENGINEER; and the other was the sea-going battleship Iowa, 
which is the subject of the present article. The following 
table gives the leading particulars of the battleships Iowa 
and Indiana, the latter of which is now under construction. 
Iowa. Indiana. 
Length on load water-line .. .. .. .. 360ft. .. 348ft. 
Breadth,extreme .. .. .. .. .. .. 72°22 .. 60°8ft. 
Displacement in tons (normal draught) . .11,296 tons. .10,200 tons 
Mean draught at normal displacement .. 24ft. .. 24ft. 
Freeboard forward.. .. .. .. .. 
Normal coal supply 625 tons.. 400 tons 
Total coalcapacity.. .. .. .. -- 2,000 tons.. 1,800 tons 
Maximum indicated horse-power --11,000 H.P... 9,000 H.P. 
ee errr ag ee 
Complement of officersand men .. .. 436 -- 460 
The hull will be of steel, not sheathed, having a double 
bottom, and close water-tight subdivisions to about 10ft. 
above the load water-line. An armour belt 14in. thick and 
7ft. Gin. deep will be placed at the water-line, with 12in. 


19-Oft. .. 11°8ft. 


transverse armour at the ends of the belt, and above the belt | 


will be 5in. of armour to the level of the main deck; and this 
will be backed by the coal bunkers. A protective deck will be 
built near the water-line level, 23in. thick at the sides and 


3in. at the ends, beyond the transverse armour. Behind the | 
main armour belt will be a backing of cellulose arranged in | 


compartments, and similar backing will be used on the main 
deck, forward and aft of the 5in. armour. The barbettes 
and turrets for 12in. guns will have 15in. armour, and these 
for the 8in. guns will have 8in. armour on the exposed sides, 
and 6in. elsewhere. The turret armour will be at least 6in. 
thick, including the steel backing plate, and will have armour 
supporting tubes 3in. thick, extending from the barbette 
floor to the armoured deck, and protecting the ammunition 
hoists. The 4in. guns on the gun deck will have fixed 
shields 4in. thick, forming an armoured sponson, with 1}in. 
plates extending inboard to form a splinter bulkhead. The 
smaller guns will be protected by shields and extra side 


plating. The conning tower will have 10in. of armour, and | 


in. of armour will protect the tube running from the tower 


to the armoured deck to enclose the telegraph wires, bell | 


wires, speaking tubes, &c. The Indiana has an 18in. 
armoured belt, with 14in. transverse armour at the ends: 
but the Iowa will be equally well protected, owing to the 
use of the latest type of Harvey steel armour plate. The 
battery will be as follows:—Four 12in. breech-loading rifles, 
eight 8in. breech-loading rifles, six 4in. breech-loading rifles, 
twenty six-pounder rapid fire guns, four one-pounder rapid 
fire guns, four Gatling guns, one field gun, six torpedo tubes. 

Two of the 12in. guns will be mounted in each of the two 
main barbette turrets, one forward and one aft, and owing 
to the high freeboard these guns can be worked in a rough 
sea. The guns of the forward turret will be 25ft., and those 


| consisting of an engine and dynamos mounted on a bed- 
| plate, and weighing about four tons, or sixteen tons in all. 
| Each dynamo has a capacity of 300 ampéres at 80 volts. 
| The total weight of the plant, including engines, dynamos, 
| wiring, lamps, search lights, &c., is about forty-five tons. 
| Complete systems of artificial ventilation, and pump and 
| drainage connection with all compartments, are provided for, 
| as well as electrical telegraphs, signal bells, telephones, &c. 
| Ample accommodation for the crew is provided in the 
| forecastle deck, and the quarters for crew and officers will 
most exceptionally roomy and comfortable. The 

contract price for construction, exclusive of armament, is 
| 3,010,000 dols. 








PRIVATE BILLS IN PARLIAMENT. 


Our readers may perhaps recollect that the total number 
of private Bills deposited in the Private Bill-office for the 
present session amounted to 182, exclusive of twenty-one 
Bills suspended at the dissolution of Parliament last year. On 
Friday last the second reading of the Middlesex County Council 
Bill was in the House of Commons put off for six months, 
| which is tantamount to its withdrawal from the fray. Some 

of the clauses of this Bill had a very wide scope, and had it 
passed into an Act, the result would have been to very 
| seriously cripple the future operations of the London County 
Council. It would have been impossible for that Authority 
in that case to have acquired land for workmen’s dwellings, 
or any other purpose for which they are now empowered, 
without either obtaining the consent of the other Council or 
incurring the expense of promoting another Bill with that 
express object in view. In the Lords the North - West 
| Central Railway was withdrawn. It was not proposed in 
| this Bill to raise any money, but merely to extend the time 
| for the purchase of lands and the completion of works 
| authorised by an Act of 1890. Adding these two defalcations 
to the Bills already placed on the retired list, the ranks of 
the survivors are reduced to 174. It should be mentioned 
that the Ards Railway, one of the suspended Bills, has also 
been withdrawn, and it is very possible that two or three 
more of the same class may follow its example. 

Among the Bills read a second time in the Commons and 
committeed, is the Blackpool, St. Anne’s and Lytham Tram- 
ways, by which authority is sought to incorporate a company, 
and to construct tramways, with a capital, raised partly by 
shares and partly by loan, of £125,000. In the category of 
first readings we find the Corporation of London Tower 








Bridge (Extension of Time) Bill, and the West Metropolitan 
Tramways Bill. It might have been expected that the works 


——— 


of the Tower Bridge would have progressed more rapidly 
as the undertaking is not, in one sense, an extensive one, 
But to form any adequate idea of the exceedingly heavy 
character of the whole construction, it is necessary to 
pay a visit to the scene of operations. It must not be for. 
gotten that in order to comply with the somewhat stringent 
regulations of the Thames Conservancy Board, the two piers 
had to be built consecutively, and consequently required 
twice the time that would have sufficed under more favour. 
able conditions. It has been very truly remarked that while 
the ironworks and general superstructure cannot compare in 
magnitude with the Forth Bridge, yet the weight and dimen. 
sions of some of the heaviest sections to be handled could 
hold their own very well with corresponding specimens from 
the great bridge. In accordance with the Standing Orders 
the West Metropolitan Tramways Bill, which petitions for 
leave to construct additional tramways, was referred back to 
the Examiners of Petitions for Private Bills. Two additiona] 
petitions have been preferred against the London County 
Council (General Powers) Bill, which increases the strong 
opposition against this measure. The City and South 
London Railway (Extension of Time) Bill has been 
reada second time in the Commons, as it has complied with 
Standing Order No. 62, after being referred, subsequent to 
the first reading, to the Examiners. Notwithstanding that 
the Bill has many enemies, it is to be hoped it will be suc. 
cessful, and the line completed from Stockwell to Clapham 
Common. At presentitissomuch used from its existing subur. 
ban terminus to the Borough and the City, that it is now some 
time since it ran the omnibuses clean off the road, and the 
tramcars have the main thoroughfare to themselves, not, of 
course, excluding the cabs. Notice of motion has been given 
that on the second reading of the Midland Railway and the 
East London Water Bills, it will be moved that they be read 
a second time six months subsequently. It is satisfactory 
to observe that the Great Northern Railway has withdrawn 
its opposition to the London Open Spaces Bill. In cities of 
the extent and population of our metropolis, there cannot be, 
within reasonable limits, too many open spaces for healthy 
amusement and recreation. 

Additional provisions sought for by the Glasgow Corpora- 
tion have not complied with the Standing Orders, and the 
Bill and the Report of the Examiners are relegated to the 
jurisdiction of the Select Committee on Standing Orders. 
This is a Tramway Bill in all its main points, and the pro- 
moters want to borrow £200,000 to make their eight miles 
of double and single lines, with all necessary appliances and 
conveniences. A second reading and committal has advanced 
the Aberlady, Gullane and North Berwick Railway Bill a 
further stage, but the Brighton and Rottingdean Seashore 
Electric Railway and the East London Water Bills have not 
been so fortunate, the second reading of the former being 
deferred until Monday next, and that of the latter until 
Monday, 13th instant. 

The case of the North British Railway will be taken by 
the Examiners on next Tuesday, instead of on the correspond- 
ing day of this week as originally intended. In this Bill, the 
promoters ask to be empowered to construct a junction line 
between their Edinburgh and Glasgow railways, to substitute 
open cutting for a tunnel, and to raise a sum of £266,666. 
Double petitions have been deposited with respect to the 
Staines, Chertsey, and Districts Sewage Bill, which thus finds 
itself placed between two fires. Private parties in Sunbury, 
the Staines Rural Sanitary Authority, and the Local Board of 
the same town, and the Middlesex County Council, pray to 
be heard in favour of dispensing with the Standing Orders, 
while, on the other hand, the East Moseley Local Board petition 
against the dispensation of the Orders. Another Bill of a 
similar character, namely, the Stalybridge and Dukinfield 
Sewerage, does not appear to be in much better odour, since 
it is opposed by the Corporation of Ashton-under-Lyne. We 
notice that the Upper Mersey Navigation has withdrawn its 
petition against the Manchester Ship Canal, which is a Lords’ 
Bill, as also are the other three Bills connected with the same 
object in view, viz., the providing of the necessary funds to 
enable the inland Ship Canal to be carried to a successful 
termination. Not having complied with the Standing Orders 
of the House of Lords, the West Metropolitan Tramways 
Bill has been referred to the Committee for a report thereon. 
In the Upper House the opposition to the Sheffield Corpora- 
tion Bill has been withdrawn and the Bill committeed, but the 
same good fortune has not attended five other Bills before the 
same tribunal, including the Lancashire, Derbyshire, and 
East Coast Railway, the Sutton, Rotherham, and Barnsley 
Railway, and the South-Eastern Railway Bill, all of which 
are petitioned against. 

The first step made towards determining the result of the 
parliamentary ordeal with regard to Private Bills, was in the 
third reading in the Lords, of the Manchester, Sheffield, and 
Lincolnshire Railway (Extension to London), the Parlia- 
mentary Agents for which are Messrs. Martin and Leslie. As 
various Amendments were introduced in its progress through 
the Upper House, the Bill will be reconsidered pro formd in 
the Commons, according to Standing Order 86. It may be, 
we trust, not premature to congratulate the promoters on the 
successful result of their enterprise, although unavoidably 
postponed lensabyevoiwanial. The majority of the Lords’ 
Bills are at present either committeed, or waiting for commit- 
ment. It may appear somewhat paradoxical to state that a 
Private Bill may be quite unopposed by petitions from either 
individuals or public authorities, and yet find itself an opposed 
Bill. Standing Order No. 83 explains this seeming anomaly, 
being to the effect that the Chairman of the Committee of 
Ways and Means shall be at liberty, at any period after any 
Private Bill shall have been referred to a Committee, to report 
to the House any special circumstances relative thereto 
which may appear to him to require it, or to inform the 
House that in his opinion any unopposed Private Bill should 
be treated as an opposed Bill. Considering the few Bills that 
are left unscathed by opponents during the present session, 
it is not likely that the Order alluded to will be much drawn 

n. 
- little more breathing time has been given to those 
interested in the career of the Greenock Corporation Bill. 
Notice was given that on its second reading, which was 
ordered by the Commons for last Tuesday, it would be 
moved that it be read a second time that day six months. 
Another order has deferred the day, whether good or evil, 
for the second reading, until the 16th instant. With the 
exception of the Staines, Chertsey, and Districts Sewage 
Petition, the Standing Orders have been dispensed with by 
the Select Committee in six cases, including The London 
Improvements and the London County Council (General 
Powers) Bills, and the Waterford and Limerick Railway Bill, 
which originated in the House of Lords. On Monday next, 
the second readings will be taken of the Glasgow, Yoker and 





Clydebank Railway, and the South Staffordshire Water Bills. 
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A motion will be made to postpone for six months, that is to 
reject, the Brighton and Rottingdean Seashore Electric 
Railway Bill on its second reading. . 

The London and Blackwall Railway Bill has been referred 
to the Chairman of the Committee of Ways and Means. It 
enjoys the distinction, in common with the Weston-super- 
Mare Grand Pier and a few other Bills, of being unopposed, 
and its object is to extend the time for the completion of its 
works, authorised by its Act of 1885, and to obtain the modest 
sum of £133,000. Tuesday and Thursday next are the days 
appointed for the Committees to commence to sit and hear 
opposed Bills. Among the more important Bills set down for 
the first of these days, are the Manchester Ship Canal, Hamp- 
stead, St. Pancras, and Charing Cross, and the Waterloo and 
City Railway Bills. Also on the same day, the Alexandra 
Palace and Grounds, and the three London Bills relating to 
open spaces, recreation grounds at Paddington, and the 
removal of gates and other obstructions to metropolitan traffic 
will be under consideration. Thursday will be devoted to 
the consideration of some provincial railway Bills, including 
the Barry, the Wirral, and the Worcester and Broom Rail- 
ways, and the Bolton Corporation Tramways. 

With respect to the petitions against the Open Spaces 
Bill, it may be mentioned that the transfer of the Lincoln’s 
Inn Fields is opposed by the Trustees of Lincoln’s Inn. One 
of the allegations among others, is that the transfer of the 
site to the London Council would very seriously injure the 
property of the petitioners, and they point to the somewhat 
significant fact that a similar Bill last year was thrown out 
by the Select Committee appointed to inquire into its merits. 
A strong protest is being made by the landowners with 
regard to the clauses of the London Streets Removal of Gates 
Bill. It is alleged in their petition that if the Bill passes, 
great injury will accrue to both themselves and their tenants. 
The Vestry of St. Marylebone object to the Paddington 
Recreation Grounds Bill, on the score that there is no pro- 
vision by virtue of which the said Vestry should have a share of 
the management, as it reasonably contends it hasajust right to. 
In view of the opposition to the Alexandra Palace and Grounds 
Bill, it would appear from the remarks of the chairman at the 
recent half-yearly meeting of the London Financial Associa- 
tion, that it is doubtful whether the Bill will be proceeded 
with. The chairman observed that, in connection with the 
opposition, it would be a question whether it would be prudent 
at any stage of the matter to drop the Bill at present in 
Parliament, to aid the purchasers in dealing with the Estate, 
as it was an expensive process to promote an opposed Bill in 
both Houses of the Legislature. 








MACHINERY TRIALS OF HER MAJESTY’S FIRST- 
CLASS TORPEDO GUNBOAT CIRCE. 

On Wednesday last the official machinery trials of the first- 
class torpedo gunboat Circe, built at Sheerness Dockyard and 
engined by Messrs. John Penn and Sons, of Greenwich, were 
completed off the Nore. The trials were attended by Mr. 
Oram, representing the Admiralty, Mr. Pattison, Sheerness 
Dockyard, and Mr. J. P. Hall, the contracting engineers. 
After a preliminary run on Friday, February 24th, to test 
joints and connections and get all in readiness, the vessel, on 
Monday, February 27th, left Sheerness to undergo a con- 
tinuous eight-hours’ natural-draught trial, which was accom- 
plished with the following results:—-With a steam pressure of 
140 1b. per square inch, vacuum 27in., air pressure in stoke- 
holds ‘8in., and the engines making a mean of 223-8 revolu- 
tions per minute, the mean indicated horse-power realised 
was 2618, giving a speed of ship by log of 18:27 knots per 
hour; the contract power for this trial being 2500-horse. The 
boiler tubes having been swept, and all joints and connections 
thoroughly examined, on Tuesday, the 28th, the vessel pro- 
ceeded on the following morning, in very heavy weather, on a 
three-hours’ forced-draught full-power trial, which resulted in 
the stipulated 3500 indicated horse-power contracted for being 
considerably exceeded, although the engines and boilers were 
through the heavy sea that was encountered very severely 
tested. 

The Circe, which is sister ship to the Alarm and Leda, also 
built in Sheerness Dockyard and engined by the same firm, 
is fitted with triple-expansion three-cylinder twin engines, 
each driving a three-bladed screw propeller 8ft. 8in. diameter, 
and 9ft. 6in. mean pitch. The engine cylinders are 22in., 
34in., and 5lin. diameter respectively, the piston stroke of 
each being 2lin. Steam is supplied by four boilers of the 
locomotive type, each 7ft. 6in. diameter in the barrel, and 
15ft. 9in. long, there being eight furnaces in all, giving a grate 
surface of 182 square feet. The aggregate heating surface in 
the boilers, which are designed for a working pressure of 
155 ib. per square inch, is 6250 square feet, and the cooling 
surface in condensers of engines is 4000 square feet. 

The Circe is 230ft. long, 27ft. beam, and her displacement 
at 8ft. 9in. draught is 830 tons. Both the natural and forced 
draught trials of the vessel were highly successful and in 
every way satisfactory, the engines at the high speed attained 
running smoothly, and the boilers steaming well without 
undue forcing. 








NAVIGATION OF THE WEAVER. 


ALTHOUGH the canalisation of the river Weaver cannot 
lay claim to quite the antiquity of similar operations on the 
Aire and Calder, yet considering that it dates from an Act 
passed in the reign of George 1., nearly two centuries ago, it 
possesses a very fair record of existence. All these early 
installations of navigable channels, though on what we 
should now consider a very limited scale, were conversions, 
by deepening, widening, and other improvements, of the old 
cuts made by the Romans, for the purpose of draining dif- 
ferent portions of the country. It is worth mentioning 
@ propos of a matter which is occupying very seriously at 
present the attention of the Legislature and the public, and 
also as in some degree corroborative of the adage that 
“history repeats itself,” that so far back as the year 1720, 
one of the objects put forward in the Bill was that the 
incipient project ‘‘would employ the poor,” and would, 
moreover, very much tend to the employing and increase of 
watermen and seamen. Four subsequent Acts, altered in 
some instances, and confirmed in others, the existing tolls on 
the various descriptions of goods constituting the principal 
sources of traffic on the navigation, which were coal, salt, 
iron, stone, and bricks. All manure, marl, soil, ashes, lime, 
soap lees, or bones, used for manurial purposes were, under 
certain favourable conditions, exempt from toll. It was not 
until the year 1866 that any great advance was made in the 
interests of navigation. Another Act was then passed, which 
gave powers to the trustees to levy tolls upon vessels using 





their docks and wharves. The imposition of these tolls was 
rendered necessary by the fact that in consequence of the in- 
creased traffic of their undertaking, the trustees had been 
obliged to adapt the navigation to the use of steamers and 
sea-going vessels. The samecause compelled them to provide 
a great increase of dock and wharf accommodation as well as 
an improved means of access to the Mersey, by means of the 
Weston Canal, with extensive docks and basins at Weston 
Point. 

A Report of the Board of Trade has just been issued in 
return to an Order of the House of Commons dated 13th 
ultimo, on the Weaver Navigation Bill. This is a Lords’ Bill, 
and it proposes to empower the trustees to construct bridges 
across that navigation near Northwick in the county of 
Chester, to make other works connected with their under- 
taking, and to borrow money for the purposes of these works. 
In its Report, the Board of Trade raises no objection to the 
general purpose of, and the works proposed in the Bill, but 
draws the attention of Parliament to a Report made by the 
Board in 1872. The gist of that previous Report, which is of 
a retrospective and exhaustive character, principally relates 
to the question of dues and tolls. It concludes with the 
suggestion, wheiher an endeavour should not be made 
to effect some arrangement by which, without hastily 
depriving Cheshire of the income which it has so long 
enjoyed, the trade may be ultimately delivered from an 
anomalous and ever increasing burden. A Report from the 
Board of Trade, although it may not absolutely jeopardise 
the future success of a Private Bill, if unfavourable, yet 
deservedly receives the careful attention of the Committee 
before which it is laid. 








LEGAL INTELLIGENCE. 
Before the JUDICIAL COMMITTEE OF THE PRIVY 
COUNCIL. 





March 1st, 1893. 


(Present—LorD Watson, Lorp Hosnouse, LoRD MACNAGHTEN, 
LorpD Morris, Sirk RicHarD CoucH, and the Ricur Hon. 
GEORGE DENMAN.) 

JOY’S PATENT. 


THIs was a petition for the prolongation of letters patent granted 
to Mr. David Joy, engineer, for his invention of ‘“ Improvements 
in Steam Engines,” dated March 8th, 1879, No. 929. 

Mr. Aston, Q.C., and Mr. Lawson were counsel for the 
petitioner; the Attorney-General (Sir CHARLES RussELL, Q.C., 
M.P.), and Mr. Surron for the Crown. 

The petition stated that the petitioner’s invention, so far as the 
letters patent were sought to be prolonged, related to a peculiar 
arrangement of valve gear applicable to any class of steam engine, 
whether stationary, marine, or locomotive. The invention was 
of great utility-and very beneficial to the public. At the date of 
the petitioner's letters patent the only valve gear practically 
in use in this country was the arrangement known as link 
gear, which was worked from two excentrics on the crank 
shaft of the engine. The petitioner was for many years 
previously to the date of his letters patent employed in 
building steam engines. In the year 1868 the petitioner was 
engaged in building small marine engines in which a saving in the 
length of the engine fore and aft was a great consideration. It 
was this circumstance and the difficulty of obtaining this saving of 
space when the link valve gear was used which led the petitioner 
to turn his attention to radial gear,‘with a view of ascertaining 
whether he could not with that gear devise an arrangement which 
would obviate the difficulties experienced in using link gear. 
Ultimately, after many trials involving considerable expense and 
extending over a long period, and after devoting great and con- 
stant attention to the matter, he invented the valve gear, the subject 
of the letters patent. The specification to the letters patent described 
also a certain arrangement of parts forming a connecting frame, but 
this had not come into use, and the petitioner did not seek fora 
prolongation of the term of the letters patent so far as related to 
such connecting frame. Moreover, the specification described as 
part of the valve gear claimed therein certain arrangements shown 
on sheet 4 of the drawings to the specification, and inasmuch as 
these arrangements had not come into use, he did not seek any 
prolongation in respect of what was shown on sheet 4. Among 
the advantages obtained by the use of the petitioner’s invention 
were that it was simple and less costly than the old form of gear ; 
for marine work it showed substantial saving in weight; it allowed 
of a considerable saving in space amounting in marine engines to 
25 per cent., or one-quarter of the length of the engine, and a con- 
siderable saving of space in locomotives, thus allowing a greatly 
increased surface on the main bearings of the crank shaft as well 
as all round, there being also room allowed to employ much larger 
cylinders without any crowding of parts; all parts of the peti- 
tioner’s patented valve gear are always in useful action, reversing 
and cut-off being effected only by a change of position of those 
parts relatively, and not, as in the link gear, by the introduction 
of an entirely extra piece of machinery—the back-going excentric 
—which in the case of a marine engine is perhaps only used once 
on a voyage. Other advantages arising from the use of the peti- 
tioner’s patent were referred to in the petition, and in Mr. 
Aston’s opening speech, it being pointed out that there was also 
a considerable saving of fuel by the use of the invention. 

The ATTORNEY-GENERAL intimated that in the opinion of the 
Crown, the case was one in which a reasonable prolongation of 
the letters patent should be granted. 

Evidence was given in support of the petition. 

LorD Watson, in delivering judgment, said their Lordships 
would humbly advise her Majesty to extend the term of the patent 
in so far as it related to the inventions embraced in the second 
claim of the specification No, 929 of 1879, omitting the reference 
to sheet 4, and also in the fourth claim, for a period of seven years, 





CHANCERY DIVISION, 
March 1st, 1893, 
(Before Mr. JUSTICE ROMER.) 
ATTORNEY-GENERAL v. YSTRAD GAS AND WATER COMPANY. 


THIS was a suit brought at the relation of the Ystrad-y-fodwy 
Local Board for an injunction to restrain the defendants from 
supplying what the relators alleged to ve impure and unwholesome 
water to the inhabitants of the urban district of Ystrad-y-fodwy, 
in the Rhondda Valley. 

Sir R. Wesster, Q.C., Mr. NEVILLE, Q.C., and Mr. E. Forp, 
were for the plaintiff ; and Mr. BALFouR Brown, Q.C., Mr. ABEL 
Tuomas, Q.C., and Mr. VERNON R. SMITH for the defendants. 

Mr. Justice RoMER, in giving judgment, said few things were so 
important to a district as a supply of pure water, and he should be 
strict to inquire whether there was any ground for an allegation 
that impure water was supplied. But the defendants could not be 
charged with having supplied impure or polluted water. The 
evidence given on behalf of the relators was insufficient to sustain 
the action, and, moreover, they had adduced no evidence to show 
impurity in the water actually supplied. But his Lordship had 
given the defendants an opportunity of disproving any ground 
even for suspicion as to the water supplied, and they had shown 
that the water was remarkably pure and free from any suspicion. 
It was, in fact, some of the purest and best water in the kingdom. 
The action must be dismissed with costs, but it was not an entirely 








useless action, as it would satisfy the inhabitants of the district as 
to the purity of the water supplied to them. 





February 21st, 1893. 
(Before Mr. Justice WILLS.) 


MACKIE ¢@ THE SOLVO LAUNDRY SUPPLY COMPANY (LIMITED)—THE 
SOLVO LAUNDRY SUPPLY COMPANY (LIMITED) v. MACKIE. 


THESE actions, which had by order been consolidated, raised 
questions as to the infringement of certain patent rights. Mrs. 
Mackie is the inventor of a machine for washing and laundry 
purposes called the ‘‘Torrent Washer.” The Solvo Laundry 
Company are the assignees of the patentrights granted in 1887 to 
John Gamgee for improvements in an apparatus for washing 
clothes. The Solvo Laundry Company claimed an injunction and 
damages for the infringement of their patent. Mrs. Mackie 
pleaded that parts of the Gamgee patent were old, and were 
in common use before 1887. Mr. Gamgee’s invention consists of a 
copper boiler. In the bottom of the copper boiler are one or more 
closed chambers, each having one or more tubes for the admission 
of water at the top. The water in the bottom chambers when 
heated is forced by the pressure of steam up side tubes which lead 
to the top of the boiler, thus causing a continuous circulation of 
water to pass through the boiler, and through the clothes, and so 
avoiding the use of mechanical appliances. Mrs. Mackie’s 
invention consists of a copper boiler having outer and inner skins. 
There is an aperture at the bottom of the inner skin to allow the 
water to flow into a lower chamber where it is heated, and it then 
passes up the space between the two skins, and through holes at 
the top of the inner skin into the copper again, thus creating a 
continuous flow of water through the copper and the clothes 
without the use of mechanical appliances. In the course of the 
case counsel for Mrs. Mackie proposed to put in evidence 
specifications of other patents to show that Mr. Gamgee’s patent 
had been anticipated. 

Mr. BousFIELD, for the Solvo Company, objected on the ground 
that no particulars of objections had been delivered pursuant to 
46 and 47 Vict., c. 57, section 29. 

Mr. RoGER WALLACE pressed the evidence on the ground that 
the specifiations showed by their publication what was the general 
state of public knowledge. ‘“‘ Holliday 7. Heppenstall” (41 Ch.D., 
109). The mechanical equivalents must be considered with the 
state of public knowledge at the time of the claim. 

Mr, JUSTICE WILLS refused to admit the specifications of patents 
not mentioned in the particulars. 

Mr. WaLuace asked leave to amend their particulars of 
objections by adding certain specifications, the plaintiff, the Solvo 
Company, to be at liberty as to discontinuing the action as they 
would have been had the objections been delivered with the 
defence, and the Solvo Company to have the costs up to that date 
in any event. 

Leave to amend was granted upon terms of special order as to 
costs. 

Mr. BousFIELD, Q.C., and Mr. CoLAM were counsel for the Solvo 
Company; and Mr. Aston, Q.C., and Mr. RoGeR WALLAcE for 
Mrs. Mackie. 








Society oF ArtTs.—Professor Chandler Roberts-Austen will com- 
mence a course of three Cantor lectures on “‘ Alloys,” at the 
Society of Arts, on Monday next, March 6th, at five o'clock. The 
remaining lectures will be given on the two following Monday 
afternoons, at the same hour. 


ENGINEERING Society, Kine’s CoLLecE.—At the general meet- 
ings, February 10th and 17th, Professor Capper in the chair, Mr. 
J.S. Highfield read a very interesting paper on ‘‘ The Elements of 
Yacht Design,” giving an account of the action of the wind on the 
sails of a vessel ; the qualities desired to form a good boat; the 
forces stopping a boat, viz., skin friction and waves ; the best forms 
of water lines, and their effect on the screw propeller in steam 
yachts. On the second day he dealt with the different forms of 
sail plans and the methods of finding their centre of effort, and its 
position with regard to the centre of lateral resistance, &c.; the 
effect of the different rating rules on the design and construction 
of racing boats. The paper finished with a description of the 
laying off of a design. The meeting closed with a lantern display 
of a number of the leading yachts of the day. 

INLAND NAVIGATION ConGREss. —A meeting of the organising 
committee of the International Maritime Congress was held at 
the Institution of Civil Engineers on the 22nd ult, Lord Brassey 
presiding, Mr. Vernon Harcourt acting as honorary secretary. The 
first meeting of this Congress—which is a separate organisation 
from that of Inland Navigation—was held at Paris in 1889, and it 
was then decided to hold a similar meeting every three years. A 
very influential committee has been formed consisting of all the 
principal engineers engaged in docks, harbours and maritime 
work, the principal representatives of the large shipping firms and 
others. he local committee consists of Messrs. Abernethy, 
Hayter, Lyster, Messent, Forrest, Stevenson, Griffith, Sir James 
Douglas and Vernon Harcourt. The meeting was arranged to be 
held at the Institution of Civil Engineers on Tuesday, the 11th of 
July and the three following davs. 


A Larce Castine.—A large casting was recently made at the 
works of the Wheeler Condenser and Engineering Company at Car- 
teret, N.J., for a low-pressure cylinder of the engines of a steamer 
now building for the Fall River Line. These engines are double 
compound, with high-pressure cylinders 5lin. in diameter, low- 
pressure cylinders 95in. in diameter, and a common stroke of 11ft. 
The casting for one of the low-pressure cylinders, which weighed 
between 24 and 25 tons, was poured successfully in the presence of 
a number of engineers. The steamer in which the engines will be 
used is to have a length over all of 440}ft., a length on the water 
line of 423}ft., a moulded beam of 52}ft., a width of 92ft. over the 
guards, and a displacement of 4600 tons. The hull, which is under 
construction at the Delaware River Iron and Engineering Works, 
will be of the double type, with a 3ft. space between the skins. 
The general contractor for the steamer is the W. and A. Fletcher 
Company, of Hoboken, which sublet the hull, but will build the 
engines in its own shops. The steamer will be the largest on Long 
Island Sound, having a carrying capacity of 1400 people in addition 
to the crew. 

PROGRESS OF THE Basic OR THOMAS - GILCHRIST PROCESS 
DURING THE TWELVE MONTHS ENDING 31sT DECEMBER, 1892.— 
The total make of steel and ingot iron from phosphoric pig iron 
during this period amounts to 3,202,640 tons, being an increase 
over the make for the previous twelve months of 322,105 tons. 
Of this, the basic Bessemer was 2,591,374 tons, and the basic open 
hearth 611,266 tons. Of the steel containing under *17 per cent. 
of carbon the basic Bessemer produced 2,043,767 tons, and the 
basic open hearth 428,225 tons. 770,000 tons of slag were produced 
with the steel, containing about 36 per cent. of phosphate of lime, 
nearly the whole of which was used as a fertiliser. ‘The makes of 
the various countries for the twelve months ending the 31st 
December, 1891, and the 3lst December, 1892, respectively, are as 
follows :— 





1891. 1802. nund 
With under ' vith under 

Total. 47 per cent. C. Total. 47 percent. C 

England .. .. .. 486,261 .. 350,818 .. 406,889 .. 317,583 
“a Luxem-} 1 779,779 .. 1,814,781 .. 2,018,484 .. 1,616,783 
Austria and Hungary 221,212 .. 95,907 .. 288,122 .. 212,408 
France .. .. .. .. 255,401 .. 178,880 .. 287,528 .. 196,190 
BPA? Russia and) y97,882 .. 111,172 .. 206,667 .. 129,028 
2,880,585 2,046,558 8,202,640 2,471,992 
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VOYSEY AND HOSACK’S ROAD SCARIFIER 


THE VOYSEY AND HOSACk PATENT MACADAM | 
ROAD SCARIFIER. 


Roap surfaces are broken up to be new metalled either by 
hand with pickaxes, or by pulling very heavy harrows or | 
scarifiers over them with a traction engine. Our illustration 
shows the Voysey and Hosack patent scarifier fitted to an 
Aveling and Porter 15-ton road roller. Its action consists | 
essentially of the rapid rotation of a number of spikes, which | 
can be raised or lowered so as to loosen the road to the 
required depth. The power necessary to rotate the spikes is 
taken from the crank shaft of the engine by chain gearing. 
The great advantage claimed for this method is that very 
little tractive power is needed to move the machine, because 
the road is loosened by the rotating tools as the engine | 
advances, and therefore offers very little resistance to its | 
progress. Thus it becomes possible to use the ordinary steam 
roller with smooth wheels, and this result, we believe, has 
not been attained by any other method. 

The machine consists of two cast iron side frames of 
sufficient weight to prevent their being lifted or jumped off | 
the road by the action of the tools in tearing up the road. | 
These two side frames are connected together by wrought | 
iron stays, on which are hung two inner frames, also stayed 
together, and capable of being moved transversely within the | 
outer frames. They can be moved vertically by the hand | 
wheel andscrew. A square shaft runs in bearings in the inner | 
frames, and on this shaft there are a number of cast iron 
discs with recesses to suit the shape of the tools, By bolting 
these discs together the tools are firmly held. They can be 
easily removed by slackening the bolts. The tools are steel of 
diamond section, and thus can be worn quite short while | 
maintaining their initial sharpness. This machine is | 
attached to the tank of the roller by two brackets, with | 
adjustable bushes to take up any slack in the driving chain. 
The whole is supported on two road wheels on the outside of | 
the main frames, and these are placed in the same vertical | 
plane as the axis of the tool barrel, in order that the tools in 
work shall follow the contours of the road at each instant. | 
From 4000 to 5000 square yards can be picked up in one day. | 
The machine works equally well backwards or forwards. 
Any obstructions are avoided with ease without missing any 
portions of the work. The machine can be attached or | 
detached in ten minutes. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Marine engines for land service.—The vertical inverted-cylinder 
direct-acting type of engine, commonly known as the marine | 
engine, is likely to be introduced for land service in large power | 
plants. One of the principal reasons is the economy of land 
required for the power station where high-power engines are to be 
installed, as compared with the long stroke horizontal engines, 
with long connecting rod and immense fiy-wheel. This has been 
particularly the case in providing sites for electric light power | 
stations in New York, and one company has decided to use triple | 
or quadruple expansion marine engines in a new station on an 
expensive site where it is necessary to utilise every square foot to 
the best advantage. It is also expected that there will be less 
trouble from vibration experienced in surrounding buildings. 
Three triple-expansion engines of 600-horse power each have 
already been erected, and are made very short by placing the 
valve chests in the front of the cylinders instead of between the 
cylinders. The engires drive the dynamo direct instead of by 
belting, and the whole arrangement economises floor space very | 
considerably. The quadruple-expansion engines will have tandem | 
cylinders and but two cranks, being even shorter than the triple- | 
expansion, and the new station is designed for ten quadruple- 
expansion engines of 3000-horse power each, giving a capacity for 
300,000 incandescent lights. The boilers will be on the Scotch or 
marine type, carrying 200 lb. steam pressure. Owing to the small 
floor area and the necessity of keeping the engines below, the 
boilers will be on the fourth fioor. 

Concrete dock walls.—For some few years past the Docks Depart- 
ment of New York City has adopted a system of building the river 
front or bulkhead walls of immense concrete blocks, resting on 
piles, and a modified system has recently been introduced. The 
site of the wall is dredged level, and 12in. piles are driven to rock 
bottom, spaced ft. apart longitudinally, and 2ft. 3in. to 2ft. 9in. 
transversely. The piles are cut off at 14ft. 9in. below mean low 
water by means of a circular saw, the mud is washed away to make 
room for a packing of cobble stone between the pile heads, and a 
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layer of mortar is then laid to form a bed for the concrete blocks. 
The blocks are 15ft. thick at the base, 17ft. high, and 6ft. wide. 
The back is stepped off at every 4ft. 3in., so that at 13ft. high it 
is 10ft. wide, and at this level there is a bevel 3ft. 6in. wide, to 
support the bottom course of the granite facing wall. The face of 
the block has a curved batter. Recesses and channels in the sides 
of the block are formed, and are filled with groutitig and concrete 
backing to bind the blocks together. These side channels, with 
holes through the block, also afford hold for the chains in placing 
the blocks. Behind the wall is a rip-rap stone filling, above which 
earth and ashes are used up to the street grade, and a rip-rap pro- 
tection is also laid along the toe of the wall. The blocks are built 
in the department yard, and are handled by an immense floating 
derrick. 

Terminal station of the Brooklyn Bridge.—A new station is to be 
built at the Brooklyn end of the New York and Brooklyn Bridge, 
and will be utilised also for the two Brooklyn elevated railways 
which run tothe bridge. The building will cover a block 358ft. 
long by 90ft. wide. The bridge railway station will have two 
platforms, each 250ft. long and 20ft. wide, and each platform will 
have a track on both sides, by which arrangement, it is claimed, 
trains can be run at a headway of 45 seconds. While one train is 
discharging passengers at one platform another will be taking 
passengers at the outgoing platform at the opposite side. The main 
entrance from the street will lead to a waiting-room, which will be 
on a floor below the platforms, and will be from the new plaza, 
where passengers from the street cars will be discharged. The 
waiting-room will be 160ft. by 63ft. Atits exit to the bridge platform 
will be two large ticket booths with windows in each for three ticket 
sellers and a separate passage for passengers who are supplied with 
tickets. At the south end of the waiting room there will be two 
retiring rooms, 30ft. by 40ft. each, the stairway that leads from it 
to the centre of the railway platform will be wide enough to avoid 
serious crowding even during the rush hours of morning and 
evening. On the third floor, or the floor above the bridge railway, 


| will be the terminal of the Brooklyn Union Elevated Railway, 


with a loop right round the building and crossing over the tracks 
of the other elevated railway. There will’ be two stations on the 
loop, but no train will stop at both stations, so that the traffic will 
be divided. Each of the two stations will have three platforms, 
with separate stairways to the bridge railway platforms. The 
terminal of the Kings County Elevated Railway will be at one side 
of the main building, with connecting passage and stairways to the 
bridge platforms. The whole structure is one design, and will 
replace the present awkward arrangement of separate and con- 


tiguous terminals, which were built at different times, and involve | 


a great confusion of stairways and passages to the several trains. 
American and English cars.—The publication of the general 


| description of the new cars built by the London and South-Western 
| Railway for the steamboat expresses between London and South- 


ampton has been received with some interest. Like all English 
cars they are much narrower and lower than American cars, giving 
less cubic space per passenger. With the low elliptical roof only 
7ft. 4in. high at the middle and 6ft. din. at the sides, the cars seem 
likely to be hot and stuffy in the summer, while the absence of 
heating arrangements—the ridiculous foot-warmers are not worth 
consideration—will make them cold and uncomfortable in winter, 
especially to American passengers accustomed to the Inxurious 


| travelling in their own country. While the bridges and tunnels of 


English railways necessitate the use of cars of small cross-section, 
there would have been economy in dead load and increase in struc- 
tural strength in making the cars longer, and without the side 
doors, which prevent the trussing which makes American parlour 
cars so strong. This would allow tickets to be collected during the 
journey, and compartments could easily be provided as in some of 
the American parlour cars, the compartments or ‘‘state-rooms” being 
engaged for the exclusive use of the occupant. The long cars ride 
much easier than short cars, and give a smaller proportion of dead 
weight. The smoking rooms of the London and South-Western 
cars are said to be too little isolated from the main saloon, a defect 
which is likely to very quickly give rise to complaint.1 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: Felix Fore- 
man (b), to the Victoria, undated ; William Gilbert, to the Vivid, 
additional, to date March Ist. Staff engineers: John M’Carthy, 
to the Achilles, to date March 2nd ; Richard T. Serle, to the Gor- 
gon, to date March Ist. Engineers: James R. Roffey, to the 
Achilles, and Frederick G. Harding and Walter W. H. Rawling- 
son, to the Victoria, undated. Assistant Engineers: Henry C. 
Deadman, William R. Seaton, and William E. Hatherley, to the 
Victoria, undated. 


1 Our correspondent is evidently unaware of the fact that Pullman or 
American type cars are not popular in this country. The corridor train, 
which combines freedom of movement with the side doors and the 
privacy of the English carriage, appears to be growing in favour. The 
chairs in the very best American cars cannot — for comfort with 
the roomy seats of a first-class English coach.—Ep. E. 














ree IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
| OTHER DISTRICTS, 


(From our own Correspondent.) 


| ON ’Change in Birmingham this—Thursday—afternoon, and yester. 
| day in Welvechanpten, the matter uppermost in ironmasters’ 
| minds was the Miners’ Conference, which has been sitting this 
| week in Birmingham, even as last week the probabilities of the 
gathering were discussed. All the mining districts in the kingdum 
had been invited to the Conference, and with the exception of 
| Northumberland, South Wales, and the Black Country, pretty 
| much all the districts were expected to carry out the resolutions of 
the Conference. It was, however, from the first, doubtful whether 
the Durham miners who joined the Federation after the close of 
their disastrous strike last year, would consider themselves bound 
by the decision of the gathering. Inasmuch, however, as the 
Durham owners had given notice for a 10 per cent. reduction, it 
was thought not unlikely that the Durham miners would after a)| 
be prepared to act with the rest of the kingdom, seeing that they 
were known to be bitterly opposed to accepting the masters’ notice, 
The Conference was comprised of sixty-eight delegates, repre. 
senting, it was claimed, in all, 246,300 men. Yorkshire, it was 
asserted, numbered 50,000 men, Lancashire 38,000, the Midlands 
35,000, Durham 50,000, Derbyshire 16,000, Nottinghamshire also 
16,000, North Yorkshire and Cleveland 4000, South Derbyshire 
3000, Cumberland 4000, South Wales and Monmouthshire 600, 
North Wales 5000, the coal porters—who were acting with the 
colliers—5000, Scotland 10,600, and so on. 

As regards the South Staffordshire and East Worcestershire 
district, the 6000 miners employed in these pits are not members of 
the National Federation, but adhere to the Staffordshire Coal Trade 
Wages’ Board. It was not therefore considered imperative that 
these men would abide the Conference resolutions. Taking the 
normal coal production of the country at 34 million tons per week, 
it is st estimated that the production of the districts 
unaffiliated with the Federation amounts to perhaps as much as 
14 million tons. 

Satisfaction was expressed that the proposition to declare a 
general holiday in the coal trade failed to carry at the Conference. 
One of the Lancashire delegates moved, and one of the Scotch 
representatives seconded, a resolution in favour of this course : 
but it was lost, the delegates in favour of it numbering only 
117,000 miners, compared with 133,000 miners against. 

The Conference having thus decided against dealing with th 
matter by a stop-period, an alternative’ proposition was made tv 
the effect that a systematic short-week of four days should tx 
| adopted for the present, terminable by a second Conference. This 
| proposal also, however, the miners rejected, and ultimately the 
| Federation secured a resolution referring the whole matter back to 
tte executive. What, however, the executive will do now that th« 
men have rejected the only two main courses open is a puzzle for 
the committee, and manufacturers in this district are somewhat 
amused at it. The Conference has shown clearly that the 
executive have lost the control of the rank and file. Th 
gatherivg was convened to protest against the downward tendency 
of wages in outside districts, and also in one of the Federation 
districts—Durham. It seems that the men recognise that in the 
— depressed state of trade it is useless to endeavour tu 

ister up wages and prices at their present abnormal level. 
This looks like cheaper fuel during the summer. In the manu 
factured iron trade this week, prices are steady at £7 10s. for 
marked bars; £6 to £6 10s. for merchant sorts, and £5 10s. to 
£5 15s. for common. 

The sheet trade is assisted this week by the termination of the 
strike in Birmingham and district iron-plate workers’ trade. The 
men, who have been on strike for nearly three months, came out 
against a notice by the masters of their intention to discontinue 
paying the 10 per cent. bonus hitherto allowed. Many efforts to 

ring about a compromise of the dispute took place, but wer 
unavailing, and on Tuesday the masters agreed to resume thi 
paying of the bonus for three months, the workmen pledging 
themselves during that period to use all possible exertions to 
enforce the payment of the bonus upon other shops which have 
not hitherto done so. The object of this arrangement is to pre- 
vent, if possible, the competition which the Birmingham employers 
complain they have for a long time past suffered from adjoining 
districts, who have been paying a lower scale of wages. The 
increased demand for working-up sheets which must result now 
| that work is to be resumed in the industry, will be very welcome to 
the sheet ironmasters. 

Prices of sheets are unaltered, at £6 15s. for galvanising singles, 
£7 to £7 5s. for doubles, and £7 15s. lattens. Galvanised sheet 
prices are, makers declare, strengthened by the advance in the 
price of spelter, which is now quoted £17 2s, 6d. London. Makers 
state that they cannot afford to continue to sell at former low 
rates. It is remarkable, however, that some merchants continue 
to quote as low as £10 15s. to £11 per ton for 24in. G.M. hurdles, 
delivered Liverpool. I+ is good news for the galvanised sheet 
makers that a great preference is now being shown by the Chinese 
for corrugated galvanised iron roofs. Quite a rush is reported as 
being made for the galvanised roofs in some of the towns of China. 
In Eastern India also corrugated sheet iron is coming into increased 
use for roofing purposes. 

Gas tube stnp prices, which have hitherto been on the basis of 
£5 15s. per ton, with bedstead strip £6 to £8, are likely to be 
firmer in consequence of the action which some of the leading 
makers have just taken. They have resolved to re-form the Asso- 
ciation which some time ago existed in this trade for the main- 
tenance of prices It has been determined to resist any further 
attempts to reduce prices unless relief can be got in pig iron, fuel, 
and wages, and it is hoped that all the Midland makers will join 
the new Association. oops are unchanged at £6 to £6 5s. at 
works for export qualities, and £6 7s. 6d. to £6 10s. for home 
consumption. 

An impressive illustration of the difficulties which iron and 
steel masters have to contend with in the way of foreign competi- 
tion was forthcoming at the annual meeting on Tuesday of the 
Patent Shaft and Axle Tree Company. Wednesbury, when it was 
pointed out that during the past year 10,000 tires, and 5000 axles, 
weighing something like 6000 tons, had been imported from 
Belgium. The deputy chairman, who presided, declared that it 
was impossible until Parliament turned its attention in some way 
to this matter, for English firms to compete with anything like 
success with Belgian manufacturers, who got from their Government 
a subsidy or poundage on the goods they sent to England. It 
was a serious thing, and he hoped it would be attended to as soon 
as Parliament had time to turn to it. The services of mechanical 
engineers have been enlisted to put the company in a better 
position than it now occupies. The old-fashioned steel rolling 
machinery which the concern has hitherto depended upon has 
been exchanged for a very powerful plate and channel rolling 
plant, at a cost of £25,000, Within the last week or two the new 
engine, one of 4000-horse power, and one of the rolling mills, has 
been set to work. The new mills will be able to turn out the 
work in less than half the time taken by the old machinery, and 
competent engineers report that it will, when completed, be one 
of the finest mills, if not the finest, in South Staffordshire. 

The pig iron trade remains in much the same condition as for 
several weeks past. Buyers are not manifesting much energy or 
desire to buy forward, but a moderate amount of quiet selling’ is 
going on, and deliveries from the Midland districts under earlier 
contracts are coming in regularly. _There continues to be a great 
determination on the part of consumers to pay only minimum 





rices, and this is the great source of complaint this week amongst 
olders. They declare that they are getting no profit out of the 
business, and that some change for the better is greatly needed. 
Common Staffordshire cinder pigs aro 35s. to 36s. per ton ; 
common foundry, 38s. 9d. upwards ; part-mines, 42s. to 44s,; and 
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-mine hot-air pigs, 57s. 6d. up to 65s.; cold-air all-mines are 
on up to 708, per ton. Imported pigs remain at 40s. to 42s. 
for Northamptons; 42s, 6d. to 44s. for Derbyshires, delivered at 
works here; and 45s, 6d. to 47s. for Lincolns at stations in this 
district. South Wales and West Cumberland hematites are about 
57s. 6d. for forge sorts and 58s. 6d. to 60s. for foundry numbers. 

Bridge builders have fair prospects, as they have contracts in 
band for China and Japan railways, which will keep them 
employed for some months. Anchors and chains are in improved 
demand for home shipping companies and the Government arsenals, 
but the German demand for shipping requirements is stated to be 
much less than usual. Vices, anvils, shovels and fences are in 
very moderate demand, but prices having reached the bottom, show 
no alteration. 

How the rise in the value of fuel is affecting steam users in ongi- 
neering and kindred operations, was strikingly shown at the 
annual meeting this week in Birmingham of the Dudley and 
Stourbridge Steam Tramways Company. The chairman said that 
at the present time the engines ran eighty miles per ton of coke, 
whereas formerly they ran 115 miles. The reduction was due to 
the substitution of gas coke for the coke the directors formerly 
paid 17s. 6d. a ton for, When that change was made gas coke 
was only 8s. a ton, so that the company made a considerable 
saving. Now, however, gas coke had gone up to 14s. 6d., and 
the directors might possibly go back to the old system, by which 
he thought something like £200 a year might be economised. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—If anything the position throughout the engineering 
and iron trades of the district would seem to become still more 
unsatisfactory. With the exception that a fairly large order for 
locomotives is likely to be placed out during the next few days, I 
do not hear of any new work of importance coming forward 
amongst engineers, and generally establishments continue very 
indifferently employed. In the iron trade a very depressed tone 
continues all through, and prices, so far as pig iron is concerned, 
show a further downward tendency, the market here during the 
past week having been considerably unsettled by the excessively 
low prices which have been taken in competition for a fairly large 
local order for foundry qualities. I understand that the order was 
practically divided between Middlesbrough and Scotch iron, and 
that the prices at which it was placed were quite 1s. per ton under 
what were generally regarded as the minimum current quotations, 
the Middlesbrough iron having, I understand, been obtained at 
about 42s, 1d., and the Scotch fron at 47s. to 47s. 6d., net cash, 
delivered Manchester. As, however, the deliveries under this 
contract will extend over the next six or seven months, the sellers 
who have taken such excessively low figures no doubt anticipate 
that they will have ample time to cover themselves on satisfactory 
terms, but they must evidently believe that prices have not yet 
by any means touched their lowest point. 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and a general absence of business was reported, either 
in raw or manufactured material. Lancashire makers of pig iron 
were holding to late rates, their quotations being on the basis of 
44s. for forge to 45s. for foundry, less 24, delivered Manchester, 
but they are altogether out of the market at these figures, and 
only secure occasional orders from customers whose works are in 
the more immediate neighbourhood of their own furnaces. In 
district brands, prices were weaker all round, makers in some 
cases rye J reductions of 3d. to 6d. per ton upon the prices 
ruling last week, whilst in one or two brands special parcels were 
being offered at extremely low prices. Lincolnshire iron could be 
bought at about 41s, 6d. and 41s, 9d. for forge, to 42s. 6d. and 43s, 
for foundry, with P. G. Lincolnshire, a sort of intermediate brand 
between Lincolnshire and Derbyshire, quoted at 43s. for forge to 
43s. 6d. and 44s. for foundry, and good foundry Derbyshire at 
46s. 6d. to 47s. 6d., with some of the cheaper brands offering at 
45s., less 24, delivered Manchester, Outside brands offering | Bos 
are also easier, and in view of the low sale of Middlesbrough 
already referred to, good foundry brands can scarcely be quoted 
at more than 42s, 10d. to 43s. 4d., net cash, delivered Seen dates, 
whilst Scotch is obtainable at 44s. 6d. for Govan and Eglinton, 
with Glengarnock quoted at 46s. 6d. to 47s, 6d. net, prompt cash, 
delivered at the Lancashire ports. 

In manufactured iron there is still only a very slow business 
giving out ; and, except that one or two makers are fairly busy on 
bars, forges continue only partially employed. Makers are antici- 
pating that the stoppage of one of the large North Staffordshire 
works may possibly help to strengthen prices for bars ; but quota- 
tions remain unchanged, Lancashire bars averaging £5 10s. to 
£5 12s. 6d.; and North Staffordshire, £5 12s. 6d. to £5 15s. In 
— and sheets there is practically little or nothing doing ; local- 
made sheets could be bought at from £7 to £7 5s.; but the Associa- 
tion list rates for hoops remain at £6 2s. 6d. for fandom, and 
& 7s. 6d. for special cut lengths, delivered in the Manchester 
istrict. 

The steel trade remains in much the same depressed condition 
that I have reported now for so long past. Hematites meet with 
only a very small inquiry ; but makers’ quotations remain at about 
54s. to 54s, 6d., less 25, delivered Manchester. The quotations of 
local and district makers for steel billets are simply nominal at 
£4 6s. 6d.; but business is not being got at this figure, and £4 5s. 
net represents the price at which billets from other districts can be 
obtained, delive here. For steel plates the demand is only 
limited ; but makers hold firmly to £6 TOs. as the minimum price 
they are prepared to accept for the best boiler-making qualities, 
delivered in the Manchester district. 

I understand that, as the result of trials made by Mr. E. 
Ingham, C.E., of Oldham, and Dr. Quirin Wirtz, M.A., L., 
Analyst to the Paper Makers’ Association of Great Britain and 
Ireland, at the Croxley Paper Mills of Messrs. John Dickinson and 
Co., Watford, near 5 on, between “ Vicars’” coking stoker 
and ‘‘Bennis’” shovel stoker, Messrs. E. Bennis and Co., of 
Bolton, have received orders to fit seventy-five furnaces with their 
patent shovel stokers and camel furnaces, near London. 

Some time back I briefly noticed a new form of screw-propeller, 
the invention of Mr. Chas. Myers, of Manchester, and fast week 
one of the Woodside Ferry st 's, the Mersey, which has been 
fitted with one of these new propellers, went out to the measured 
mile in the Crosby Channel for the p of testing her speed, as 
compared with her old propeller, which had been tried over the 
same course on the previous day. e results all through were 
most satisfactory for the new propeller, the official log, taken on 

th occasions, showing that the steamer, with fewer revolutions 
of the engines, gained in speed within a fraction of a knot per mile, 
and another very important advantage secured was that, while with 
the old propeller the vibration was excessive, with the new pro- 
peller it was almost 2i/, The principal feature of Mr. Myers’ new 
Ss is not to be confounded with the new manganese 
ronze propeller, of peculiar shape, which has recently been fitted 
to the City of New York—is, as previously stated, that the centres 
of the blades are removed, giving, as the inventor claims, amongst 
other advantages, ter purchase and less vibration. 

The other day ited on opportunity of inspecting, at the works 
of Mr. Benjamin Goodfellow, of Hyde, some of the principal 

rtions of the exceptionally massive pumping machinery which 
e is just completing for the London County Council, in connection 
with their southern outfall pumping station at Crossness, which 
forms a portion of their main drainage scheme. The work which 
Mr. Goodfellow has in hand consists of four sets of duplicate 
pumps 9ft. in diameter, and having a stroke of 4ft. 6in. These 
pumps are to replace the original plant, which consisted of four 
engines, each driving eight pumps of 4ft. diameter, and con- 
structed four in one nest, on each side of the engine. Now there 
will be four engines, with two 9ft. diameter pumps to each engine, 








one pump on each side the beam centre. The pumps will be 
worked by cast steel connecting-rods, 42ft. 9in. in length between 
the centres, and 7in. diameter at the neck, these rods being of 
cruciform section, and barrel shape; and the rod ends are of the 
marine type, fitted with steel caps, secured by bolts 44in. diameter. 
The suction valves consist of a series of separate doors, thirty-two 
in number, faced with leather to form the joint, and so arranged 
that they can be readily got at for cleaning and repair when 
necessary. The pumps, which are of the single-acting ram 
type, will work at twelve strokes per minute, and are con- 
structed to raise 1,927,000 gallons per hour. The total weight 
of each pair of pumps will be just over 100 tons, the pump rams, 
complete, weighing about twelve tons, the pump covers or stuffing- 
boxes eight tons, the steel rods six tons, the suction valves nine 
tons, and the delivery valves about six tons. In another depart- 
ment of his works Mr. Goodfellow is also fairly busy upon engines 
of his own special design for mill driving. For the Park-road 
Spinning Company he has in hand a triple-expansion engine, to 
indicate 1200-horse power, with high-pressure cylinder 22in., 
intermediate cylinder 35in., and low-pressure cylinders 40in. 
diameter, with 5ft. stroke, and to run at sixty revolutions per 
minute, with 1601b. steam pressure. The engine is one of the 
Corliss type, with a special arrang t in tion with the 
governor for shutting off the steam for either excessive s or 
through failure of the governor. The fly rope pulley is 32ft. 
diameter, and grooved for forty-six 1zin. ropes. e firm have in 
hand another pair of engines of similar design, which they are 
making for the Ashton-road Mill, which will make three sets—two 
triple-expansion and a pair of compound engines—they have built 
for the above mill during the last two and a-half years. It 
would certainly seem strange, considering the enormous develop- 
ment that has of late years taken place in engine construction, 
that there should still be a preference in some quarters for 
the old type of beam engines; but a proof that this is the 
case is afforded by a large beam engine which I saw the firm had 
in hand for Mr. ielin “Masalt of Moseley, perhaps one of the 
largest private spinners in Lancashire. ese are a pair of 
McNaughted beam engines, with McNaught cylinders 35in. 
diameter and 3ft. stroke, and low-pressure cylinder 48in. diameter 
with 6ft. stroke, to indicate about 1400-horse power, with a boiler 
pressure of 120 lb. per square inch, the running speed being thirty- 
eight revolutions per minute. The engine is fitted with separate 
fly, spur, and — wheels, carried on one set of arms, the fly 
weight wheel rim being 25ft. diameter, and weighing 36 tons. The 
fly spur rim is 18ft. 10in. diameter, having 142 teeth, 5in. pitch by 
ldin. wide, and, together with the pinion wheel, which is 8ft. 7gin. 
diameter, is made of cast steel, and the total weight of the fly- 
wheel is 50 tons. Mr. Goodfellow has also recently completed for 
Messrs. Ashton Brothers a triple-expansion engine of 500-horse 
ower, with cylinders 14in., 23in., and 37in. in diameter, and 
3ft. bin. stroke. 
low-pressure 
the intermediate on the left-hand side; and the engines are 
running at sixty revolutions per minute, with 150]b. boiler 
pressure. In most of the engines now being built by Mr. Good- 
fellow a special barring engine is attached, which is driven by 
worm and worm wheel gear, working on to a pinion which gears 





engine starts, and they had a couple of these in hand for the 
engines they are making, already referred to. 

n the coal trade there has perhaps been rather more buying 
going on during the past week, in anticipation of the proposal of 
the Miners’ Federation to bring about another general stoppage of 
work being possibly adopted by the Miners’ Conference at Bir- 
mingham, but there was a very general belief that the proposal 
would fall through, and this has been verified by the result of the 
voting at the Conference. In house-fire qualities consumers seem 
to have been getting in extra supplies, which probably they would 
not have ordered till later on, and here and there large users of 
fuel for manufacturing purposes have been ordering extra quan- 
tities where they have facilities for putting down into stock. 
There has, however, been no pressure whatever of demand, and 
—— of all descriptions of fuel are plentiful, although very few 
of t 
House-fire qualities are about steady at late rates, but the lower de- 
scriptions of round coal, for ironmaking, steam, and general manu- 
facturing purposes, remain quite as much a drug upon the market as 
ever, with large stocks accumulating at some of the collieries, and all 
sorts of prices quoted to clear off anything like quantities. In 
fact, prices are so very irregular that definite quotations are 
scarcely practicable, but 6s. 6d. to 7s. per ton would represent 
about the full average figures that have been got for steam ard 
forge coals at the pit mouth. Engine classes of fuel have been in 
rather more request, and in exceptional cases collieries have been 
filling up out of stock, but supplies, taking them all through, are 

lentiful, and prices not more than maintained at late rates, 

urgy averaging 6s. to 6s. 3d., with the best qualities of slack 
still fetching from 4s. 9d. to 5s, 3d., but good medium sorts can be 
bought at from 3s. 6d. to 4s., and common sorts at as low as 3s. 
per ton at the pit. 

The shipping demand is extremely dull, owing, no doubt, in 
a great measure to so many steamers being laid up, and business 
is scarcely practicable, except at excessively low figures, ordinary 
steam coal, delivered at the ports on the Mersey, not fetching 
more than 8s. to 8s, 3d. per ton, whilst even lower figures than 
this have been mentioned. 

Barrow.—Makers of hematite pig iron in the North of Lanca- 
shire are not in a particularly good position just at present, for 
they have not got over many orders in hand, and there is the 
greatest difficulty n getting new ones, as buyers, not only in the 
district, but on general account, have little want for supplies of 
iron, and are showing no inclination to place orders. Just the 
same thing is the case in Cumberland, where another furnace has 
been put out of blast owing to the scarcity of work. There are 
now thirty-three furnaces blowing in the whole of the North-West 
of England. There has not been much done during the past 
week in the way of business. Prices are practically the same, and 
makers are asking 46s. to 47s. per ton net f.o.b. for Bessemer iron, 
and in the warrant market sellers are asking 45s. 7d., and buyers 
are offering 45s. 3d. per ton net cash. The stores of warrants have 
been increased to the extent of 1255 tons this week, and now stand 
at 55,708 tons, or an increase on the year of 12,855 tons. 

The steel trade shows no new feature. Buyers have very few 
requirements, and will only place the smallest orders, while at 
the same time makers in many cases cannot sell at the prices at 
which these Ss are ting to get deliveries at. ils are 
in poor demand both on home and foreign account, and steel ship- 
building material is very far from a good trade; indeed, so slack is 
it that the mills at Barrow for the manufacture of this class of 
steel are idle, and have been so for some time. Tin-plate bars are 
in slow demand, with almost nothing doing, and blooms and hoops, 
and the other sections made at Barrow and in Cumberland are 
very little sought after. At Barrow only the rail, tin-bar, and 
merchant mills are at work, and these are not briskly employed. 

Prices are unchanged, and are as follows:—Heavy rails, £4; 
light, £5 10s.; and colliery sections, £6; ship-plates, £5 12s. 6d.; 
angles, £5 10s.; boiler-plates, £6 7s. 6d.; hoops, £7 ; blooms, £4 to 
£5; wire rods, £6 12s. 6d. to £6 lis.; billets and slabs, £4 5s. to 
£4 10s.; tin-plate bars, £4 2s. 6d. 

Shipbuilders are not so busy, but have some new orders for new 
tonnage and for the tripling of steamers for the Clan Line. 

The demand for iron ore is slack. Local smelters have nota 
large requirement with their present low rate of production, and 
on general home account the demand is quiet, and on shipping 
account there is nothing of note doing. Average sorts are at 
8s. 6d. to 9s. per ton net at mines, and screened qualities are at 
lls. per ton. Spanish ore is at 9s. delivered, and some large cargoes 
are expected before ong 

East Coast coke is at 19s. per ton delivered here. 

During the past week the shipmeuts of iron and steel from this 





e collieries are working more than about four days per week. | 





The cylinders are arranged with the high and | 


placed tandem fashion on the right-hand side, and | was at the same rate as last year—7} per cent. 


district represent 12,081 tons, as compared with 11,650 tons in the 
same week of last year, an increase of 431 tons. Up to date, the 
exports have reached 127,375 tons, as against 132,444 tons in the 
same period of last year, a decrease of tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE decision of the Miners’ Federation not to ‘“‘stop” for a 
week or any other time was rather a surprise at Sheffield. It 
was generally anticipated that the men would be called upon to 
play for a week at least. 1 called upon several of the large manu- 
facturing firms who are also colliery owners. At the time of my 
visit—mid-day on Wednesday--the decision at Birmingham had 
not been given; but I found that there was very little anxiety 
expressed as to the result. A resolution to lay the pits idle for a 
week was anticipated. At the same time, it was believed that the 
play week would be at Easter, when it would scarcely have been 
felt. Yorkshire mines, so far as they were polled, were largely in 
favour of a stoppage ; but in not a single case did I observe that 
one-half of the colliers took. the trouble to fill up their ballot 
papers. Derbyshire was generally against ceasing work, the view 
in that coalfield being that restriction of output was much needed, 
but that it ought to be brought about by arrang t between the 
coalowners and the colliers, and not by direct rupture and com- 
pulsory closing of collieries. ; 

It is expected, as the result of the Conference decision, that the 
price of coals will fall. At the leading ve the men are working 
only four days a-week, and at others one less. In preparation for 
a stoppage our leading manufacturers, merchants, and others had 
laid in sufficient stocks to tide them over the time.- This will tell 
against a revival in the various coalfields at present. There is a 
very strong feeling gst householders that they pay too much 
for house coal, which ranges at Sheffield from 17s. 6d. per ton to 
lis. 10d.; and in nuts, &c., from 15s. 5d. to 10s. 10d. Cartage and 
getting into cellar have to be added to these prices. At the pits 
the prices for the best qualities of house coal are from 11s. to 
lls. 3d.; in “softs,” from 9s. 6d. to 10s. 3d.; thinseams, from 8s. 
to 8s. 3d.; small coal is very difficult to sell. 

No improvement can be reported in the iron trade. Hematites 
—North-East Coast—are at 50s. a ton, which is within Is. 6d. of 
the lowest price at which they have ever been sold. West Coast 
hematites are at 52s. 5d; common forge iron is quoted at 39s. 6d.; 
all at Sheffield. There is literally no animation in the business. 

Some inquiries are made, and a few slight home orders placed, 
for railway material, but nothing of any magnitude is reported in 
any direction. 

e annual meeting of the shareholders of Hadfield’s Stecl 
Foundry Company was held at Sheffield on Tuesday. Mr. R. A. 
Hadfield, the chairman of the company, presided. The dividend 
The profits are 
considerably less, owing; as the chairman explained, to the serious 
depression in trade and injudicious competition. It is curious how 








| the mischief caused by the late Durham strike still continues to 





crop out. Mr. Hadfield mentioned that owing to the difficulty in 


| getti ficient li f material from Durham to make 
into the main wheel, and automatically disengages when the | Goal utenti aaa OF oben ; 


certain special classes of steel castings they had been obliged to 
send abroad for foreign material to a very considerable extent. 
Recalling his statement at the last annual meeting that the present 
ear would be a dull one, Mr. Hadfield expressed his regret that 
his fears had been realised, and added his belief that the country 
would have a succession of years of quiet trade. The report and 
statement of accounts were adopted. Mr. Benjamin Freeborough 
was re-elected a director, and the chairman and board thanked for 
their services. 
A very general complaint is made in the steel trade of the ex- 
cessive and reckless competition of firms who add steel production 
to their other operations. It is said that many of these manufac- 


| turers who have various trades in their hands are not as accurate 





in getting out the costs of tenders as they ought to be. Several 
instances have recently been stated to me in which work has 
been taken at a ridiculously low price, which could only be ex- 
plained on the basis that the estimates of costs have been seriously 
under-rated. Profit at the prices was altogether out of the 
question. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Business altogether is in a stagnant condition, and almost uni- 

versally a gloomy view is taken of the present situation and the 
rospects. Pig iron prices, low and unprofitable though they have 

en, continue to decline, and this evidence that the bottom has 
not been reached keeps buyers from purchasing, except in very 
small quantities for almost immediate delivery. The heavy increase 
in stocks which goes on, and which makers are taking no further 
steps to limit, causes the market to weak, and it is rather 
surprising that, taking into account the complaints that are made 
about the unprofitable character of prices, more furnaces were not 
blown out last month than were reported. Probably makers 
expect to get off their surplus iron rapidly when the — 
season opens, and they do not care to cease operations when a 
revival may not be far off. But the re-opening of the shipping 
season is this year considerably delayed —it should have n 
reported ere now ; but as winter has set in on the Continent with 
greater severity than ever, this is keeping shipments back and is 
preventing people buying ; for with prices falling every week they 
naturally delay purchasing, in order to take advantage of the 
reductions. Seldom has the month of March opened so quietly, either 
as regards home or export trade ; and the low prices tend rather to 
frighten off customers. The quotation for prompt f.o.b. deliveries of 
No. 3 Cleveland G.M.B this week has been generally 34s. 6d. per 
ton, and merchants would take this readily, though only for small 
quantities, say a couple of hundred tons or less, as they are not 
themselves well bought, and certainly have not been able to get 
any from the makers at prices so low as those at which they are 
telling. The producers have been keeping their prices above the 
tigures named, but since Tuesday some have been ready to sell at 
34s. 6d., and a little less has been taken by merchants. Large 
lots are not wanted, and deliveries ahead will not be negotiated 
for. Buyers were offering on Tuesday to give 34s, per ton for the 
next two or three months’ deliveries of No. 3 Cleveland G.M.B., but 
now will not give as much, and as sellers are not age to come 
down to the rates offered, no forward business results. Middles- 
brough warrants have been further reduced in sympathy with the 
fall in Scotch, though they were not pulled up by the rise in the 
latter. Such a low — as that now ruling for Middlesbrough 
warrants or for Cleveland iron has not been known since 1887, and 
the figure for Cleveland iron is only between 4s. and 5s. above the 
lowest price ever recorded, which was in 1879. The stock in 
Connal’s warrant stores is increasing rapidly—it was 12,511 tons 
in February—46,007 tons being held at 28th ult. And it is fur- 
ther an unsatisfactory feature that the stock in the Scotch 
warrant stores has commenced to increase, even more 
being added last month than was reported at Middles- 
a No. 4 Cleveland foundry pig has dropped to 
33s. 9d. ; 8 Sep to 33s. 3d.; and in odd cases to 33s. ; 
mottled, 32s. 9d.; and white, 32s. 6d. per ton, all for prompt f.o.b. 
delivery. The price of local hematite is well maintained, the out- 
put having been reduced considerably, so that it is not like that 
of Cleveland, kept much above the requirements. For mixed 
numbers, 43s, is quoted for — delivery. 

The shipments of iron and steel from Middlesbrough in February 
ye . good deal short of expectations. Altogether they reached 
74,211 tons. 

For some time past an agitation has been going on in the Tees- 
side boroughs with a view of obtaining powers from Parliament to 
increase the charges made to the ironmasters, iron manufacturers, 
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and other large consumers, the water for manufacturi ees 
being supplied to them from the Middles' pm | Boe ton 
Corporations’ Waterworks at 3d. per 1000 ons. The iron- 
masters, &c., under the old water company, were all supplied at 
this figure, and when the corporations compulsorily acquired the 
waterworks these large consumers determined to op) the Bill in 
Parliament, but in order to buy off their opposition the corporations 
undertook to continue the old rate. oo however, efforts are 
being made, as the waterworks are so expensive an item, and as it 
is said 3d. per 1000 gallons does not pay the cost of the water supplied, 
to induce the corporations to bring in a Bill to get powers to 
rescind this agreement. On Monday, a conf of rep t 
tives of the corporations of Middlesbrough, Stockton, and 
Thornaby was held, and it was decided by a large majority to 
carry out the agr th re especially as there is a fear 
that if the charges were increased the ironmasters would get their 
supplies of water elsewhere. The cost of water comes to some- 
thing like 2d. per ton on the pig iron produced. It was in seeki 
for a private supply of water that Messrs. Bolckow, Vaughan an 
Company discovered the bed of salt which underlies the Middles- 
brough districts, and which has been so ly developed 
during the last ten years that over 250,000 tons of salt are being 
raised on Tees-side. 

The finished iron and steel industries are very quiet, and prices 
weak. Manufacturers are badly supplied with specifications, and 
sometimes when they start at the beginning of the week they have 
not work assured to keep them going to the end. The orders that 
are given out now are for small lots, which are to be executed next 
day in a I pm and for —. —— are offered which do not 
cover cost 0} uction. Steel plates for shipbuilding 

P - Lar 9 oe 








are down to £5; steel boiler-plates, £6 ; steel girder-plates 

steel angles, £4 17s. 6d.; iron ship-plates, £4 15s.; iron shi 
angles, £4 12s. 6d.; common bars, £5, all less = U1 cent. an 
f.o.t. at manufacturers’ works. There is not much doing in steel 
rails, but the price is kept steady at £3 17s. 6d. net for heavy 
sections. The Consett Iron Company, who are the chief pro- 
ducers of plates, in this district, have also commenced the manu- 
facture of steel angles, a business which has not been so largely 
developed in the North of England. 

_ The engineering, shipbuilding, bridge-building, and ironf i 
industries are all quiet, the last-named especially so, and with suc 
a vast number of vessels laid up in Northern rivers, and so few 
vessels paying that are running, the outlook is not at all encourag- 
ing. Certainly, work is much more rapidly completed than it is 
being replaced. In my last report it was stated that the Tees- 
side Iron and Engine Works Company, Middlesbrough, had a 
wages difference with some of their men, and having so little press- 
ing work on hand, closed their bridge yard. This last statement, 
I have since learnt, is incorrect, as it has not occurred to the firm 
that a dispute with a few unskilled labourers could bring about 
the stoppage of one of their departments. As, however, the 
report of the yard being closed is not in accordance with facts, my 
apologies are due to the firm for having made it. 

The metal mixer which has been for some time in operation at 
the Eston Works of Messrs. Bolckow, Vaughan, and Co., and 
through which some 26,000 tons of iron has already passed, has 
proved so advantageous that they are erecting, and have nearl 
completed, a second mixer, while a third will probably be added. 
A mixer is also nearly ready for operation at the North-Eastern 
Steelworks, Middlesbrough, and at Barrow the ap; tus has been 
running very successfully. The Metal Mixer Syndicate state that 
during the last quarter 124,000 tons of pig iron were treated by 
their process, which has for its object the pm peers and 
equalising of the chemical composition of the crude metal after 
it leaves the blast furnace, and before it is further utilised. 
Further plant and machinery are ey laid down by new licensees, 
who are Just beginning to work, and the quantity of pig iron being 
treated this quarter is showing a considerable increase on last 
quarter. 

The wages difference between the Northumberland colliers and 
their masters relative to the 5 per cent. reduction of w: 
claimed by the latter has not been adjusted, but it is probable that 
it will be amicably settled. The leaders of the men have issued 
to them a statement showing that while, when realised prices went 
up Is. 5d., the men had their wages advanced 32} per cent., for 
the ls. that prices have fallen wages have only been reduced 11} 
per cent. he ote ce are thus not unreasonable, but very 
moderate in asking for another 5 per cent. reduction, especially as 
the outlook is so poor. In Durham the miners are asked to concede 
10 per cent., but no decision has yet been arrived at by them. The 
Cleveland ironstone miners are also asked to concede 10 per cent. 
reduction at the end of this month. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a comparatively large business this week in 
Scotch pig iron warrants, which have sold from 41s. down to 
40s. 4d. cash. The feeling in the market has been easier than for 
the last six weeks, but business is still confined pretty much to 
professional dealers, the outside public taking very little interest 
in the matter. 

Prices of makers’ iron are as follow:—G.M.B. and Govan 
f.o.b, at Glasgow, Nos. 1, 41s. 6d.; Nos. 3, 41s.; Monkland, No. 1, 
42s.; No. 3, 41s. 6d.; Carnbroe, No. 1, 42s. 6d.; No. 3, 42s.; 
Clyde, No. 1, 48s.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 48s. 6d.; 
No. 3, 45s. 6d.; Calder, No. 1, 50s. 6d.; No. 3, 46s. 6d.; Summerlee, 
No. 1, 51s.; No. 3, 46s.; Langloan, No. i, 54s. ; No. 3, 46s.; 
Coltness, No. 1, 54s.; No. 3, 46s.; Glengarnock, at Ardrossan, 
No. 1, 50s.; No. 3, 46s.; Dalmellington, No. 1, 47s.; No. 3, 
45s. ; Eglinton, No. 1, 44s.; No. 3, 438.; Shotts, at Leith, 
_ So as No. 3, 49s.; Carron, at Grangemouth, No. 1, 53s.; 

o. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
have been 4219 tons, compared with 5129 in the correspondi 
week. Italy took 350 tons, Holland 540, Germany 180, Australia 
150, United States 119, India 55, France 93, Belgium 10, other 
countries 120, the coastwise shipments being 2602, against 2937 in 
the corresponding week. 

Since last report one furnace has been taken off ordinary iron, 
and there are now forty-three producing ordinary and special 
brands, twenty hematite, and two basic, total sixty-five, compared 
with sixty-six in the wpm week, and seventy-eight in the 
gay lye of last year. 

Between 7000 and 8000 tons of pig iron were added in the past 
week to the stock in Connal and Co.’s Glasgow stores, but the rate 
of addition is now considerably smaller on account of the require- 
ments of the ‘‘ bears” having been satisfied, at least for the time. 
It is probable, however, that stocks will continue to increase for 
— time longer, especially as the foreign demand is comparatively 
ight. 

Our founders have now less inducement to purchase Middles- 
brough pig iron. About a fortnight ago, when the “‘ bear” squeeze 
was at its height here, there was a difference of no less than 18s. 
to 20s. per ton between the prices of Cleveland and Scotch 
warrants. Now, however, Scotch is only some 5s. to 6s. higher 
than the Tees iron, and the market for Scotch warrants at ety 


looks so heavy that it would not be surprising were the 
to become canidasiae smaller. 

There has been a slightly better feeling in hematite, due to the 
prospect that ere long more of it is likely to be required for steel- 
making purposes. e supplies are large, however, and the likeli- 
hood is that users of this iron will obtain what they require on very 
reasonable terms. There is a fair business in the import of 
+ "7% - “4 Spain, and the freight from Bilbao to Cia w 
is 5s. 3d. ; Ayr, 5s. 

The position of the steel trade has not in any degree improved 
except that under running contracts a few ana specifications are 





now obtainable, giving rather better employment at a number of 
the works. A majority of the Scottish makers are now quoting 
the reduced prices accepted by English houses a week ago. 
Siemens’ ship plates are £5 10s., less r cent., and les at 
£5, business being, indeed, reported in the latter as low as 
£4 17s. 6d. There are again inquiries in the market from 
America for iderabl tities of tin-plate bars of basic 
manufacture. 

The manufactured iron trade is very sluggish in nearly all its 
branches, and there are few signs of.improvement. It is thought 
that the late corner in pig iron kept back buyers for both the home 
and foreign markets, A> | if this is so, there is be) emp ored of the 
inquiry getting better now that the raw material has returned to 
something like its normal value. Makers quote the lowest grade 
of common bars £5 10s., second grade lis., highest grade 
£5 17s. 6d., best bars ranging up to £6 7s. 6d., all less the usual 
5 per cent. di ne The ~ d for —— is — 

ere was shi from G w in the past week machinery to 
the value of , steel et £11,920, ont general iron manu- 
factures £25,350. 

There has been a little more inquiry for coals for prompt ship- 
ment, but the general volume of the business continues very 
restricted. Main and ell coals are in moderate demand, but splint 
is comparatively neglected, and steam very difficult to sell. Prices 
have been tending easier. Main is quoted f.o.b., Glasgow 6s. éd., 
splint 6s. 10d. to 7s., ell 7s, to 7s. 3d., and steam 8s. 6d. to 8s. 9d. 
per ton. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Ir was scarcely to be expected that—after so great an upset 
—thorough tranquillity would prevail in the coal trade, and 
especially as the Federationists have been so completely beaten. 
Still, there has been little cause for complaint*; and with the 
exception of one colliery working under the sliding scale, the 
resumption of work has been general. In this colliery—Treharris 
—700 men are working in the 6ft. seam; and they have given 
notice to come out this week, as they allege that the sliding scale 
agreement has been violated in respect of allowances for the 
removal of rubbish. If the agreement has not been kept I have 
no doubt that this will be speedily rectified, as the Association of 

lowners and representatives would soon correct it. At all 
events, a strike is very unlikely. 

The Federationists are trying to arouse discontent by the state- 
ment that leading coalowners have entered into contracts at prices 
unjustifiably low, and cite one case of 400,000 tons sold at 8s. 6d. 
This, however, is emphatically denied. Trade has not yet — 
to fiow in a smooth channel, and one great obstacle is the weather 
preventing tonnage coming in. 

Last an showed aclight improvement over the preceding week, 
the total export of coal from Cardiff being 281,690 tons. The 
previous week it was a little over 238,000 tons. 

It is evident on Change that a better state of things is expected. 
The tone of trade is firmer in steam coal, and prices were quoted 
with decision. The last quotations were as follows: Best steam, 
9s. 6d. to 9s. 9d.; seconds, 9s. to 9s. 3d., a slight advance ; inferior, 
8s. 6d. to 8s. 9d.; small, which is a at many collieries, is 
selling as low as 3s. 9d.; best, 6d. to 9d. more. Newport and 
Swansea trade was a fair average. 

House coal keeps moderately firm. Last prices are: Best, 
lls. 6d. to lls. 9d.; seconds, 10s. 6d. to lls.; No. 3 Rhondda, 
10s. 9d. to 11s.; brush, 8s. 6d. to 8s. 9d.; and small, 6s. to 6s. 3d. 
Patent fuel is slightly better at Cardiff, and large clearances have 
been sent to Puerto Cabello and La Gwayna. I note that Chester 
sends large quantities of pitch to the Swansea fuel works. 

In the Rhymney Valley, which has suffered more or less depres- 
sion since the sto; of the steel works, a good development of 
the fine coals of the district is going on under the vigorous manage- 
ment of Mr. Smith. Lilanbradach is now going ahead, and other 
new colliery speculations in the valley. 

I am glad to find that amongst the house colliers of the Caer- 
philly and the Blackwood Valley, from whence the earliest ferment 
generally comes, there is less sympathy with Federationists than 
one would have ex > 

In the Blackwood district preparations are being made to pump 
the water out of an old pit, which has been disused for many years. 
It is stated that the effort is to get access to a fine piece of the 
well-known Mynyddisllwyn seam. If this can be won it will reflect 
highly on mining enterprise. 

Coke continues stationary. Iron ore firm at Cardiff and Swan- 
sea, At Cardiff en for best Rubio, containing 50 per cent. of 
iron, was lls. to lls. 3d. 

In the iron and steel trades the outlook is still bad, and will con- 
tinue so until there is a better demand for railway iron. The chief 
product appears to be pig, steel bar for tin-plate, round steel bar, 
and merchant iron. Rails are turned out in only small quantities. 
Colliery rails are in moderate make. I note that the iron and steel 
exports from the country in 1892 showed a decrease of 500,000 tons, 
in which Wales figured considerably. 

The only briskness shown is at the works supplying tin bar, and 
for this the demand is well maintained. 

The situation, as regards the iron and steel trades, was clearl 
shown this week at a meeting of the ironmasters and workmen's 
representatives, held on Monday in Abergavenny. Dowlais, 
Cyfarthfa, Ebbw Vale, Tredegar, and Blaenavon were represented, 
and the only branch not represented was that of the mechanics of 
Ebbw Vale. At the conference, the Chairman—Mr. E. P. Martin, 
of Dowlais—pointed out that the masters were not in a position to 
grant any advance — the scale of 1892, and that if the men had 
availed themselves of the opportunity which was offered them two 
months ago, they would now be in a much more favourable 
position, for the trade now was in a deplorable condition, so much 
so that it justified a serious reduction in wages. This statement 
caused great concern, but ultimately it was resolved to stay action 
until the representatives had consulted with their constituents. 

The brightest feature in connection with any of the industries 
has been the tin-plate exports of Swansea. Last week the record 
was exceeded by 40,000 boxes. The total shipment was no less 
than 175,926 boxes; received from works, 120,590 boxes ; present 
stock, 172,190 boxes. One leading item in the large export was 

tons for Russia. For the United States the demand is well 
maintained. In the Briton Ferry district the tin-plate industry is 
vigorously carried on. The number of mills in full work there is 
fifteen, and an average make is given of 9000 to 10,000 boxes. 

Large — of pig and bar continue to come from the 
North ewport imported largely last week, and also Swansea. 
In pig iron the latter port received 2098 tons. In one day 
Newport received 200 tons tin bars and 90 tons ingots from 
Barrow, 500 tons pig from Ulverstone, and 330 from Millom. 
es is also — in tin bar. It is this competition which 
keeps down pig and steel bar, and for the present no improvement 
can be noted in prices, which remain practically, in steel and in 
tin-plate, the same as last week. that can be said in the 
matter of tin-plate is that makers are very firm in their quotations, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THERE is nothing new to note with regard to the iron and steel 
trades in this country. In all departments a poor employment is 
reported, and prospects for new orders are very bad. As regards 

ices a downward inclination is generally perceptible. The 

ilesian iron business is very quiet. In the pig iron branch the 
tendency is very unfavourable, production being much higher than 
consumption. A general want of employment is complained of. 
Offers are being made at extremely low quotations, but still buyers 
show little inclination to come forward with their orders. What 








has been reported of pig iron may also go for manufactured iron, 

Generally speaking, the situation of the Austro-Hungarian iron 
market may be considered as a fairly good one. Although there is 
little business of importance doing just at present, prospects for 
the future are quite favourable, and a confident tone is therefore 

revailing in industrial circles. Many works, especially those in 

ungary, have been suffering from scarcity of water, so that they 
had some difficulty in fulfilling their engagements. Prices hay 
unfortunately, remained the same as previously quoted, and there 
is but little hope for an advance in the near future. 

Statistics recently published show the total import of goods to 
Austria-Hungary to have been during the year past 673,4; million 
florins, ae 613, million florins in 1891; export of goods 
amoun to 741, million in 1892, as against 78675 million in the 
year 1891, 

In France a very poor business is doing in the iron trade. While 
in the provinces a comparatively firm tone is maintained on tho 
iron market, a decided decrease may be perceived at Paris. Mer- 
chant bars are quoted 150f. to 155f. p.t.; girders, 160f. p.t. 

The outlook of the Belgian iron industry is very discouraging, 
Makers are trying to secure orders at almost any price in order to 
keep their concerns going. Luxemburg foundry No. 3 is quoted 
46f.; Luxemburg forge, 44f.; bars, No. 1, for inland, 115f.; f.o.b, 
Antwerp, 115f.; girders, for inland, 115f.; f.o.b, Antwerp, 105f. to 
110f. p.t. Plates No, 2 stand at 127°50f.; sheets, 155f. to 160f,; 
steel rails, for export, 100f. to 105f. p.t. Of 47 blast furnaces 2% 
were in blow in the beginning of February, 15 with a daily produc- 
tion of 1235t. forge pig, 3 with a daily production of 225t. foundry, 
and 8 with a daily production of 695t. basic. The following will 
show the production of pig iron in January of present year com- 





pared to the same month last year. 
January, 1893. January, 1892. 
‘ons. Tons. 
. 9» ie a !6—UlUhl a 
Foundry pig oe ve A os as ne oe) 
Oe at ad cosine: as GRE ae ca %. cc SED 
Total ee ae - 66,805 .. 60,202 


Business in almost all branches of the Rhenish-Westphalian iron 
industry moves on very quietly, demand being limited, and the 
prices fetched anything but satisfactory. There has been a slight, 
a very slight, improvement noticed in the pig iron department 
lately, but whether it will last remains to be seen, Spiegeleisen is 
in pretty regular request for inland and abroad, the price paid 
being still M. 51 p.t.; for a giz No. 1, M. 48 to 50 is given ; 
No. 3, M. 45 p-t.; hematite, M. 62; foundry, No. 1, M. 62; No. 3, 
55 Basic is at present the sort best inquired for, produc- 
tion being almost equal to consumption; M. 45 to 46 is the 
price quoted. German Bessemer stands at M. 51 to 52 p.t. 
at works. Regarding the different branches of the manu- 
factured iron trade, bars have been weakly called for both from 
inland and abroad; in some parts a slight decrease has been 
noticed compared to last week. Prices are depressed, and 
scarcely paying. There is next to no inquiry for girders, while 
the hoop trade is in much the same state as formerly reported. 
The orders coming in are not sufficient to keep the works in 
regular activity. eavy plates are in moderate request. Sheets 
have been rather quiet of late, and prices are with difficulty main- 
tained. The business in wire and wire nails, as well as in rivets, 
must be termed exceedingly depressed. Foundries and machine 
factories are poorly employed, while the situation of the tube 
mills may be termed a pretty satisfactory one. At a tendering for 
steel tires M. 22°50 per 100 kg. was the lowest offer, others going 
up to M. 34 per 100 kg. At another tendering fish-plates were 
offered lowest at M. 87°40 p.t. at works, others ranging between 
M. 89 to 115 p.t. at works. 

Latest list quotations, per ton at works, are as follows: Good 
merchant bars, M. 122°50; angles, M. 127°50; girders, M. 87°50 to 
95; hoops, M. 130 to 135; billets in basic and mer, M. 85 for 
large lots ; heavy boiler plates, M. 150; tank ditto, M. 140; steel 
plates, M. 140; tank ditto, M. 130; sheets, M. 140, in some in- 
stances higher ; Siegen thin sheets, M. 125 to 127. Iron wire rods, 
common quality, M. 120 to 125 ; drawn wire in iron or steel, M. 103 
to 120 ; wire nails, M. 127 to 130; rivets, M. 150; steel rails, M. 
117 ; fish-plates, M. 87 to 110; steel sleepers, M. 106 ; complete 
sets of wheels and axles, M. 270 to 280 ; axles, M. 220; steel tires, 
M. 215 to 230 ; light section rails, M. 95 to 100. 

It has been statistically stated that during the year 1892 
14,984 t. pig iron have been imported from France to Germany, 
against 37,350 t. in 1890 and 6044 t. in 1891. 

German import and export in iron, metals, machines, and coal 
is statistically stated to have been in 1892 as follows :— 

1892. 1891. 





Seapert. 100 kilos. 100 kilos. 
Iromnore .. .. .-. «- 16,568,480 .. .. 14,000,268 
Pig iron sc ee ws we EO: «soe . Se 
Berm arem .. 2. oe oe 64,189 .. .. 51,635 

oa AAR aes i) | ee 157,734 
Bars and plates... .. .. oS: 250,753 
Tin-plates .. .. .. «. 12,044 .. .. 11,988 
ee s5% col Seok GATOR. cic. “<0 56,923 
es 6 ae teil, Cae SI9200 .. a 342,993 
Machines, &c. .. .. .. 878,608 .. .. 434,340 
Copper... .. 2 os 824,984 .. .. 841,819 
Lea ‘eg Ae cea! 175,006 .. .. 176,246 
ME ake ve” “an “od Dae 190,604 .. .. 80,007 
Pit coal ows = CM. « See 
Brown coal... .. .. .. 67,018,092 .. . 5,855 
oo eee ° .. 4,657,259 .. 8,187,982 


According to above numbers the import in rails has decreased, 
while import in zinc shows an improvement :— 





Export. 1892. 1891. 
Isom CBO wg. te te oe BRIGG .. .. 19,086,978 
ER. wa ge ea V en 79,228 .. .. 120,831 
Scrapiron .. .. ‘% 643,773 950,960 

is — 1,187,122 . 1,428,458 
Bars and plates. . 2,546,519 2,548,645 
Tin-plates os 8,407 4,17 
Iron wire 1,878,756 1,674,717 
Hardware 896, 892,249 
Copper .. 65,979 62,440 
in wai 256,579 249,706 
eer 695,908 .. .. 782,226 
Pit coal <s 2s 6s cs SEGUE cc os CTE 
Brown coal,. .. .. .. 185,823 . 172,852 
ere 17,178,926. 3,542,977: 


Compared to the year before, pig iron shows a decided decrease, 
while the export in coke has improved against last year, 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 23rd, 1893. 
THERE is a gradual accumulation of business at iron and steel 
mills that points to the possibility of a higher range of prices within 
two months, according to the views of the more sanguine of the 
trade. On the other hand, the enormous producing capacity, it is 
believed by the more conservative, will keep prices down to where 
they now are. Thousands of large and small users of iron and 
steel are buying in a retail way, myn J sure no rise will occur. 
Last week’s orders for rails were 60,000 tons, of which two-thirds 
were ordered by the New York Central Railroad. Heavy plate 
and pipe orders were also —~ and more are to come. The 
sheet mills are well sold up, but the bar mills are short of orders. 
Steel billets will be in great demand as soon as prices ye to 
advance. Railroad earnings, gross and net, are good, and com- 
mercial conditions are sound. Gold exports continue to cause 

uneasiness in financial circles; but a from this there is noth 


to cause distrust. Rumours of serious labour strikes are heard, 
but in well-informed circles the possibilities of strikes are regarded 
as quite remote. Railroads are putting themselves in shape for an 
enormous traffic this year. 














Mar. 3, 1893. 


THE ENGINEER. 


15 





a 





THE PATENT JOURNAL. 


sed from The Illustrated Oficial Journal of 
Condensed fe Fv 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


4th February, 1893. 


9230. GrooviNG and Mitreina Macuing, C. H. Wood, 
heffield. 

asl. CUSHIONS for BILLIARD TaBLes, &c., F. Alcock, 
Twickenham. 

3232. MACHINERY 
London. 


for Roastino Correr, T. Hyatt, 


3233. ARMOURED Pveumatic Tire, J. R. Bennett, 
Oldham. 
3234. Lamp ExtincuisHers, J. Schneider, Man- 


chester. 

3235. PRESSER Foors, H. 
Manchester. 

3236. CARTS or Two-wHEELED Venicies, J. Leach, 
Manchestes. 

$237. PNEUMATIC R. F. 
Birmingham. 

3238. Row.ocks, D. F. Burr, Brighto 

3230. METALLIC Bepsteaps, 8., T., yan W. Wilson, 
Birmingham. 

3240. TrencnHinG Toor, E. North, Kingston-upon- 
Hull. 

3241. Frre-BaRs, M. Mulready, London. 

3242. Sprincs for Cycie, &c., WHeeis, J. M. Day, 
Dublin. 

3243. Toy, J. F. Parsons, Bristol. 

3244. PenpaNTs for Brace.ets, W. Dipple, Birming- 
ham. 

9245. APPARATUS for Heatinc Water, J. Dawson, 
Huddersfield. 

3246. Maxine Bricks, Tices, &c., T. M. Rymer-Jones, 
London. 

$247. Foorsau.s, 8. Hill, Sheffield. 

3248. CoMBINATION ImpLEMENTs, H. D. Fitzpatrick.— 

. A. Low, United States.) 

3249. Cycuists’ Bopy Brace and Be t, N. 8. Gambrill, 
London. 

3250. Looms, R. A. Rawstron, Manchester. 

3251. — LA Frames, &c., R. A. Rawstron, Man- 

Sirk Hat- BAND, 


ches 
52. i E. M. Robinson, 
Tunbridge Wells. 

3253. Automatic Stop Motion, J. R. Charnock and J. 
Parr, Oswaldtwistle. 

8254. UmBRELLas, W. Ross, Glasgow. 

3255. WirE BrusHEs, W. Begg, Glasgow. 

3256. JOINING SANITARY Pires, W. Smith, London. 

3257. Lock Nuts, G. C, Richards and C. G. Hainline, 
London. 

. Curmyey Pots, J. and B. Emmott, London. 

32 , MIxINe APPARATUS, F. E. de Chair, London. 

3260. Tosacco Stem SEPARATING Macuines, G. W. 
Cable, London. 

$261. WaTER Tubes for Cut Flowers, R. H. and A. H. 


Mundlos and R. Arendt, 


Tine AIR-VALVES, Hall, 


a 








Cop in, ydon. 
3262. VeLocipepe Pepavs, J. Hammond, Birmingham. 
3268. WoRKMEN's Time RECORDERS, &. W. eene, 


London. 

3264. 7 Suvttes, W. P. Thomson.—(F. Dell’ Acqua, 
Italy. 

$265. CLorHes Brusues, M. Allen, ea ye 

$266. Derectinc OuTBREAKS of Fire, J Gill and W. 
Bolton, Liverpool. 

3267. Matcues, W. P. Thompson.—(&. Lagneau, 
Belgium.) 

3268. Herts for Boors, W. Thompson.—(C. V. Goethem, 
Belgium.) 

3269. Cas-BuRNERS, W. P. Thompson.—{7he Jater- 
national Self-closing Gas-burner Company, Lid., United 
States.) 

$270. Denrat Cuarr, W. P. Thompson.—({D. Stuck, 
United States.) 

3271. Muration Lever Locks, A. Warner, London. 

3272. Sasu Locks for Wixpows, G. Gibson, London. 

8273. vo O. Imray.—(J. Kames, United 
States. 

8273. ELECTRICAL TRANSFORMERS, W. C. Johnson and 
8. E. Phillips, London. 

3275. Pranos, G. Steck, London. 

3276. MANURE RECEPTACLE, P. Willis.—(W. Jefferys, 

Tnited States.) 
3277. Roap Venicie, E. A., F. S., and H. G. Keasey, 


London, 

8278. Evecrric Lanterns, E. Berry and F. Harrison, 
London. 
a a Boxes, W. F. Butcher and H. O. Drake, 


3280. WHEELS, A. a a as 

3281. Rock Dritis, J. H. J. M. Holman, 

London. 

3282. CasTiInc Printers’, &c., Rotiers, N. Wilson, 
London. 

8283. Cow.s for Cummneys, W. Davis, London. 

3284. ADJUSTABLE WRENCH or SPANNER, H. Fairbrother, 
London. 

3285. Evectric SicNaus, F. H. Clarke, London. 

8286. Fire Tonos, 8. W. Bartholomew, North 
Carolina. 

3287. Ratcnet Wrencu, G. N. Hupp, T. B. Lee, and 
D. L. Dickinson, London. 

8288. ANTI-RHEUMATISMAL UNDERGARMENTS, E. Robin- 
son, London. 

3289. Lock1nG 
London. 

8290. CIGARETTES, C. ar London. 

8291. MusTarD Pots, N . Lott, London. 

8202. Roor and FLoor Cov ERINGS, R, A. Chesebrough, 
London. 

8298. Liquip Dispensinc Apparatus, W. M. Fowler, 


on, 

8294. Ratpway CarriaGe Lamps, D. W. Sugg, 
London. 

3295. Wire Matrresses for Beps, L. N. Barrow, 
London. 

8296. Cugese Vat or Mouton, A. T. Paes, | London. 

8297. Fire Escape, P. A. Bu , Londo: 

= ARTIFICIAL Fuve., T. ce and T. 8. Payne, 
wansea, 

8299. Epor Runner Grinpino, &c., M1x1s, J. H. Hind, 
London. 

8300. Exve.orss, J. W. Embleton, London. 

8301. Automatic AERIAL Raitways, H. W. Libbey, 


London. 
3302, Brewine, 8. Pratt, London. 
8308. Letrer Boxes, H. H. Lake. —(The Postal Improve- 
ment Company, United ee ) 
= Pen Extractors, H. M. Craft, London. 
. Unitine the PARTS of BicycLe Frames, H, H. 
ie —(A. Sidwell and BE, A, Schaaf, Germany.) 
8306. PAPERMAKING Macuines, H. H. Lake.—(H. Fair- 
banks, United States 
8807. ToBacco SMOKING sca B. Blakeley, Man- 
chester. 
3308. GraTER, J. Macek, Lon 
3309. BoTrLe Sroppers, a Conant, London. 
8310. Macuines for MAKING, &c., ENVELOPES, J. Ball, 
London. 
8311. Steamsurp Asu Esectors, G. Clarke, London. 
3312. PHOTOGRAPHIC APPARATUS Support, H. H. Lake. 
« Roger-Dubroni, France.) 
8318. DECORATIVE Pictures, A. Sluinsky, jun, , London. 
8314, , dammed Toot, The Hon. H. de Vere Pery, 


Doors of Carriaces, P, Smith, 


3315. Twaatascat Scenery, P. Zeller, London. 
8316. tae of Cyanipes, O, J. Steinhart, 


8317. Batuwar Covup.inas, T. E. W. Fay, London. 
8318. Saw Frames, J. Gelardin, London. 
8319. Rott Parer Ho.per, gs a spain J. R. 
h, and E. Du’ 8. Tupper, 
8820. ADVERTISING, A. J. P. Brown, J. R “Brough, and 
E. du’ 8. Tupper, London, 





8321. Meat Hooks, F. B. Hill and R. D. Brett, London. 
3322. Facinc Prats Manuracture, H. C. Seddon, 


ndon. 
3223. DREDGING APPARATUS, F. 8, Tuckett, London. 


ith February, 1893. 


3324. Portasie Seat Cover, A. Miller and A. Fraser, 
London. 

3325. Cergeats for Brewina, T. G. Rogers, Loughton. 

3326. VaLveE, M. A. Brookes, London. 

3327. Bicycie, &c., WHee. Tire, G. H. Hammond, 
London. 

3328. CycLe WHEELS, F. F. Figgis, Belfast. 

3329. SHarpenine Epcep Instruments, F. F. Figgis, 
London. 

= Covertne for LitHoorapuic Rouuers, F. Horsell, 


fax. 

3331. Dutch Oven Construction, B. W. Hornblower, 
Birmingham. 

3332. Gas. Enaines, J. W. Hartley and J. Kerr, Bir- 
mingham. 

3333. a Ris, W. 8. Loudon, Leicester. 

8334. Cuaroinc Liquips with Carsonic Acip Gas, 





A. Landerer, Liverpool. 
3335. Brake Biocks, A. Loustalot and R. Caze . 
mdon, 


8336. Rust's Topacco Pipe Fitts, F. J. Rust, London. 

3337. Evavoratinc Liquips by Steam, D. B. Morison, 
Hartlepool. 

3338. MANUFACTURE Of ARTIFICIAL Stone, C. George, 
London, 

—= Screw for Razor Hanpues, D. Liprot, Accring- 


a... "ADDITIONS to Fire-Hose or Jets, H. Richardson, 
Birmingham. 

3341. Heatine Air for Buitpinos, 8S. Saunders, Man- 
chester. 

“= Gas Enornes, J. W. Hartley and J. Kerr, Bir- 
min; 

3343. oo -WATER Heaters for BorLers, W. Shore 
and C, Coupe, Manchester. 

3344. BLouses and Suirts, W. C. 8. A. H. Lowe, Man- 


chester. 
3345. ne of Iron and Steer, G. B. Ellis, 


3340. Desvane Sewinc Macuinery, F. Brown, 
Walsall. 
.-“- SLEEVE Stups and Buttons, 8. Wilson, Birming- 
am. 
3348. VeLocipepEs, W. B. Thompson, Prestwich. 
ag hak PackinG Sacts, W. Edge, K. Edge, and J. Edge, 
ton. 


= TRIPLE-FACED and REVOLVING-HEADED Do Lt, W. 


can Gaus Stoves, I., jun., and F. Sherwood, 

ye 

3352. Ruer, G. F. Whitmore, Kingswear. 

8353. WATER-SUPPLY for INDooR Use, H. M. Ramsay, 
Twickenham, 

$354. SicNaLuinc Apparatus, W. Grimes, London. 

3355. Sprinc MaTrResses, J. Edgar, Glasgow. 

3356. Preservation of Woop, A. A. Hely, London. 

8357. Crocks, J. Whiteley, London. 

3358. Sanitary AppLiance for Lapiges, E. Wheldon, 
Flintshire. 

3359. GirtHs for Horses, G. Refardt and C. Meijer, 
Manchester. 

3360. Hee. Tip for Boots and Suogs, E. W. Pratt, 
Bristol. 


3361. Apparatus for PLayixc a Game, W. 
smith, London. 

3362. Porato Sxictne Macurye, J. Rouse and 8. Clegg, 
Oldham. 

3363. Apparatus for Suprpiyinc Disivrecrants, I. 
Pavlovitch, Liverpool. 

3364. Tospacco Pires, W. H. Hallsworth and H. Daven- 


rt, O) > 

3365. Fiusnine Cistern, P. D. Manning and J. F. 
Andrews, London. 

3366. Pepesta, Vatve Warer-cLoset, H. Smith, 
London. 

8367. Cross-Bars for the Doors of Borers, J. 
Partington, London. 

3368. Makina Grease, H. J. Saunders and H. Bain, 
London. 

3369. Batt Bearinos, F. Purdon and H. E. Walters, 
London. 

3370. ContTroLtimnc Rattway Sicnaus, W. R. Sykes, 
jun., and J. P. O'Donnell, London. 


H. Owen- 


3371. — of Raitway Venicies, J. Sturrock, 
G 
3372. Sonar ™NG Macuryes, T. Essig, London. 


33738. CanpLe Hoipers, R. H. Hepburn, London. 
8374. SHAVING BRusHEs and soar Sticks, B. Arnold, 


ndon. 
a Gams and Saucers, &c., M. E. Widdicombe, 
nd 


on. 

3376. Dynamos, J. 8. Fairfax, London. 

3377. ATTACHING BADGES to CLoTHina, C. R. Bonne, 
London. 

3378. RatLway Signaturne, J. T. Sanders and J. 
Hayter, London. 

8379. Winpow Fasteners, A. E. J. Hemingway, 
London. 

3380. Dyginc Srraw Pair, Cup, &c., G. A. Fyson, 
London. 

3381. = or Gotr Suoe, M. J. and W. Wildsmith, 

my 
3382. lll Bats, J. A. Baker, London. 
3383. Manuracture of Parquet Fioors, J. Bergé, 


London. 

3384. Improvep DentaL Separator, B. Simons, 
London. 

8385. MicRoMETER Gavor, J. P. Lavigne and W. F. 


oon London. 
. Monocycie, J. Quealy, London. 
3387, Urmisation of Evecrricity, J. R. Quain, 
London. 
8888. Retarninc Stoprers in Borties, F. Soxhlet, 
London. 
3389. Apparatus for Burnina Reruse, J. J. Miller, 
London. 
3390. Breech MecHANISM for FrRE-aRMs, W. L. Wise. 
—(Leclerq and Hirt, Belgium.) 
$391. RarLway Siqnacuinc Apparatus, F. Harvey, 
C. E. Mitchell, and J. E. Brearey, London. 
$392. Pepats for VeLocipepes, F. Afford, London. 
$393. BurnisHers for Finisuinc Boots, 8, and C. H 
Keats, London 
8394. Prixtixa, H. E. Newton.—({R. Hoe and Co., 
int States. 
Covourixc Matters, H. E. Newton. — (The 
srurdenfabriten vormals Friedrich Bayer and Co., 
United States 
8896, Fiurip ENGINES, W. C. Church, London. 
3897. Construction of Cycite Racecourse, W. R. 
k, London. 
8898. INSULATING Materiat, A. Gentzsch, J. Gold- 
schmidt, and E. R. von Scanavi, London. 
3399, WASHING Coat, F. Baum, London. 
8400. Horse Hogs and other Imptements, C. Cottis, 
London. 
$401. Gas Encrnes, D. Davy, London 
Clark. (Har tmann and 


3402. ELEctric Meters, 
Braun, Germany. 
8408. CLEARING TRAMWAY Ralzs, A. B. Gill, London. 
$404. Fruir Baskets or Carrizrs, F. G. i Nixon, 
London. 
8405. Construction of MavusoLeums, W. Darlow, 
on. 
$406. Pencit Hoiper or Carrier, C. B. Ogg, 
London. 
. .Manuracture of Corrins, &c., W. Darlow, 
London, 
ons. we ang ye a Lvusicators, F. Trier and G. W. 
7? Macuivery for Fiturne Borties with Liquips, 
F. Dallinger and J. Popp, 


London. 
8411. ReLeastnc Runaway Horses from CarriAGEs, A. 
Wood, London. 


on. 
8410, Fire: “ESCAPES, 





8412. TraNsMITTING TELEGRAPHIC SionaLs, A. Muir- 
head and H. A. C. Saunders, London. 

3413. Recorpina InstRuMENTs, A. Muirhead and R. 
H. r, London. 

3414. Locks and Keys, E. W. Beech, London. 

3415. Kerrves, M. Wilson, London. 

3416. Can Openers, M. Wilson, London. 

3417. Fase Currs, M. Wilson, London. 

3418. Riverrino Macuinrs, A. J. Boult.—(EZ. Saltzhorn 
and L, Nicolai, Germany.) 

3419, CHURNS, W. L. Wise.—{G. Sing, India.) 


16th February, 1893. 
3420. ae oy Castor, C. E. Midgley, Moseley, near Bir- 


min, 

3421. Fomsn Carts, R. Wadsworth, Halifax. 

3422. Printinc upon TextiLe Brarps, W. Webb, 
Luton. 

3423. Errectinc the Consumption of Smoke, J. and 
E. A. Green, Sheffield. 

3424, ‘ BARLEss ” CIRCULATING FuRNACE, W. Freakley, 
Staffordshire. 

3425. Type Compostnc MacHINERY, E. and H. Warbur- 
ton, Liverpool. 

3426. Teacups and other Drinxinc Vesseis, H. G. 
Appleby, Yorkshire. 

3427. Strep Lappers, A. Barr, Glasgow. 

3428. —_ for Use by CONFECTIONERS, G. Watson, 


$429. eee for Streets and Fioors, P. J. Jackson, 
Newcastle-on-Tyne. 

3430. AverTING LyguRY to Drivinc Suarts, T. Barn- 
father and C. Ktibler, Dublin. 

3431. Improvep System of ADVERTISING, R. A. Hay, 

ow. 

3432. AppLiaNnces for Burnine Om, A. and C. Stewart, 
and J. Farmer, Glasgow. 

3433. Rounpasouts, W. Storer and W. H. Facon, 
Nottingham. 

3434. Beramans Pyevumatic Tires, W. B. Goodwin, 
Birmingham. 

3435. Germee TexTILE Fasrics, B. A. W. Roberts, 
Bradford. 


3486. Doppies, M. Leach, Bradford. 

3437. Use of CARBONIC ACID Gas, D. ahetn, gg a 

3438. GRILLING and Boitinc Burner, E. 
mond, Warrington. 

= Onaxce and Lemon Parer, A. L. Bowman, 

md 

3440. Gas’ Rervectors, T. Gill, Halifax. 

3441. PATENT CLINCHER HorsESHOE, A. C. Stevens, 
London. 

$3442. Levet, Bevet, and Square, E. Martin, Bir- 
mingham. 

3443, Veen Wrixoinc Apparatus, F. Harbord, 
Sheffield. 

3444. ALE Tap Fitter, W. Dalton, Blackpool. 

3445. Removine Sutpaur from Coa. Gas, J. Bond, 
Manchester. 

8446. “The Facan Pyeumatic, J. Fagan, Dublin.” 

3447. Low-waTeR, &c., SAFETY Vatves, A. Turnbull, 
Glasgow. 

3448. Sream Generators, H. Campbell and J. C. 
Jopling, Durham. 

4449. Loom Harness, P. Dracup and J. A. Greenwood, 
Halifax. 

8450. Breakrast Cans, G. W. Bennett, Manchester. 

$451. CLEANING TIN PLaTEs, R. Harries, J. and W. 
Williams, and B. Jones, Bristol. 

3452. Feet CovERING FINISHING Toots, T. Gare, Man- 
chester. 

3453. a Wrxpow Conpensation, F. Horne, 
Manch: 

8454. Guosaase Broom Hannes, W. H. Haslam, Man- 
chester. 

8355. ‘‘ Doc Sprxes,” C. March and W. Dick, Glasgow. 

3456. Steam Borrers, C. A. Knight and G. W. Thode, 


on Ww. 
ee Ick Cream, A. G. Macculloch, 
don. 
cs ly Wuee ts, G. Turner and J. M. H. Venour, Lon- 


$459. OveRHEAD Hatter Rope, D. W. McKenzie, 
London. 
“ae SprnpLE WasHers, A. W. Woodward and 


’ 


L 1. mdon. 
8461. TELEPHONE Writinc Desk, &c., C. G. Nestler, 


mdon. 

3462. Vatves, C. K. Welch, London. 

3463. CompounD EnGINgs, C. A. Ball, New York, U.S.A. 

3464. Stem-winpinc WatcuHeEs, P. Willis.—(J. C. Chip- 
mon, United States. 

3465. Fire Escape, J. B. Stott, London. 

3466. GumminG and Pastinc Macuine, W. Simkins, 
London. 

~~ ADVERTISEMENTS on WHEELS, C. M. Cooke, 

mdon. 

3468. Skates, G. W. Roos, London. 

3469. Compounps of AERATED O18, J. 8. Fairfax.—(W. 
D. Field, United States.) 

3470. ELecrro-motors and Dynamos, J. A. Kingdon, 
London. 

3471. Cotp Propucinc Apparatus, J. R. Quain, London. 

3472. Sevr-securrnc Exastic Wepce, J. Kiddle, 
London. 

3478. CupBoarp Locks, J. Woodward, London. 
74. Sasu Fasteners, E. Pinson, London. 

3475. ConruGATED Sueet Metat Boptes, F. E. Sankey. 
(—W. Edge, United States.) 

3476. CHECKING WORKMEN'S TiME, J. Jofeh, London. 

3477. Connectinc Gatvanic ELements, H. Nehmer, 


mdon. 

8478. Woop Pavine for Roaps, &c., 
London. 
79. HaNDLEs, N. H. Prouty, London. 

3480. HoLper and Stanp for Gotr Cuuss, J. Osmond, 
London. 

3481. Devices for ADVERTISING, A, G. Macdonald, 
London. 

8482. Betts, P. Schilling, London. 

8483. QuICK-FIRING GuNs, H. R. Curry, 

3484. Exvevatine Bortine Liquips, 
London. 

my ‘Canntaces and other Venictes, J. Urbanek, 


G. J. Kerridge, 


London. 
T. Andrew, 


bas | alaeaa Steam Bowers, E. 8. T. Kennedy, 


8487. CoLourinc Martrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

8488. TELEPHONES, Sir C. 8. Forbes, London. 

8489. KING Miners’ Lamps, M. Wolstenholme, 


London. 
ie PAPER Cutter, J. Griffin and H. Strickland, 
aol. At aveacurne or FastENiNG Strinos, T. T. Galliers, 


$492, The “Escape” Puzzue, A. J. Altman, London. 

3498. The “‘Go-Easy” Puzzuz, A. J. Altman, London. 

3494, PoRTABLE ADJUSTABLE ’ PLATFORM, E. Baudry, 
London. 

8495. CoLourinc Matrers, H. E. Newton.—(The 
——o vormals Friedrich Bayer and Co., Ger- 


a 
—_ J. 8. Foley, London. 
397. Licutine Bakers’ Ovens, R. Cornthwaite, Liver- 


poo 
-_ MAcHINERY for AppLytnc SuBsTancEs to Boots, 
G. H. Faire, J. W. Petchell, and J. W. Urquhart, 
London. 
ba om em of Waste Propucts, E. Barker, 


3500. NTING Burstina of Pires, C. H. Fitz- 
maurice and R. M. Fabris, London. 

3501. Fotpinc Tosacco Pipz, F. St. L. Baker, 
London. 

3502. 02. ArPanatus for Removine Sanp, J. M. B. Baker, 

ag — of Merats in Movutps, E. Taussig, 

3504. Boor Protectors, F. Davey, London. 


8505. PRESERVING SILVER-PLATED Goons, J. Wilkie, 
London. 
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8506. Deroxrpisinc TexTiLe Fipres, A. Gruschwitz, 
London. 

3507. Composition for Rerarpinc the Heat from 
Boiters, &c., C.G. Douglas. —(W. Don and T. Watson, 
India.) 

3508. SasH Fasteners, J. Clay ton, Bradford. 

—_, INSTANTANEOUS GRIP Tuan, J. ‘Appleyard, Brad- 


3510. Gear Wueets, E. Barnes and J. Garrison, Bir- 
ning am. 
ACK-BOILER VALVE, E. C. Howkins, Newton-le- 


3511. 
Willows. 
8512. Governors for Stream Encines, G. Love, 


ow. 
PP Paps, 8S. McCall Frazer, Glasgow. 
3514. CLEANING the Fiarts of CarpING MACHINES, Ww. 
on ee and J. Th 
3515. ApsusTING the TENSION of SIGNALS, J.G. Dixon, 
Huddersfield. 
3516. Lanpinc Net for Lanpine Fisu, J. G. Fergusson, 
Glasgow. 





3517. Manuracture of Bortrtes, &c., G. T. Phillips, 
0 ton. 
8518. Preventinc CoLiisions on Raitways, J. Orme, 


London. 
8519. Maxine Steer Tuses, W. and J. Crawford, 


Glasgow, 
3520. FasTeNERS for Carp CLotuina, G. P. Appleyard 
and L. P. Foster, Halifax. 
3521. Packine and Packaces, E. Worrall, Liverpool. 
3522. Preventinc the Contraction of Yarn, P. 
Brimelow, Bury. 
3523. Rar Jomnt Fastener, J. Williams, Staffordshire. 
3524. Pneumatic Tires, M. Isberger, Manchester. 
8525. Or Cans, J. Kaye, Bradford. 
3526. CaTTLe Foop, G. Holland.—(G@. 


many. 

3527. Forcinc Crrcutar Iron Baus, J. Hudghton, 
Manchester. 

3528. Expansion VALVE Gear, J. T. Douglas, Man- 
chester. 

es MaGaZINnE Puotocrapuic CaMERA, J. W. Rhodes, 

ve 
Bir- 


3530. 
mingham. 

3581. Cinper Catcuers, C. Kobabe and L. Kuphal, 
Birmingham. 


Holland, Ger- 


EEDING Steam Boers, G. Gowan, 


3532. Brusues, I. Greenbury, Edinburgh. 

3588. THe LeapeR, J. Cook, St. Helens. 

3534. Sewinc Macuine ATTacuMENTS, A. Anderson.— 
mM. Neidlinger, Germany.) 

ADVERTISEMENT Sion, W. F. Jones and J. R. 

Se Oruh, London. 

3536. NATURAL Expansion CYCLE SHOE, E. Irons, 
Northampton. 

8587. Tires and Fe.iogs for WHEELS, E. T. Whitelow, 
Manchester. 

3538. AERIAL MacHINEs, F. W. 


Lanchester, Bir- 


ming’ " 
2589. AxLe Boxes, F. B. Shuttleworth and J. Donelly, 


ndon. 

8540. Foo Sicnat Waste Preventer, A. I. Smith, 
London. 

3541. ANTI-INFLUENZA and Hycienic Suirr, J. R. 
P: ndon. 

3542. TRAVELLING and Dressinc Bags, G. Hoath, 
London. 

3548. Burron Carps, W. Wilding and H. Lee, 
London. 

= . -smuan Devices for Mantes, L. B. Levy, 

ni 
$545. Biackinc and other Brusnes, D. McCarthy, 


London. 
8546. ATTACHING Livs= to Juas, &c., W. Fryer, 
mdon. 
3547. Carts for Bakers and other TrapesMeEN, E. 
ana London. 
Pp Cuart for Cities and Towns, E. B. Ivatts, 
London. 
3549. ConstructiINc Exastic Tires, C. Wallace, 
London. 
3550. “Capstan” and other Encives, B. Shaw, 
Lo 


mdon. 

3551. Sutrpe Rute for Cusine Timper, E. A. P. Burt, 
London. 

3552. Wrencues, W. P. Thompson.—(H. 4. Post and 
F. W. Wright, United States.) 

3553. Securinc Hanpies to Brusnes, R. Bradley, 
Manchester. 

3554. PREPARING Peat for Heatinc Purposes, T. A. 
Dillon, London. 

3555. Skip Brakes for Rattway Roxuryc Srocr, R. 
Weber, London. 

8556. SusPeNDING Coats and other GARMENTs, A. Wood, 
London. 

J. Perl, 


3557. Non - oxipistnc Liquip Bronze, 
London. 

3558. Rua or Parcet Srraps, B. A. Cheverton, 
London. 

3559. Bakers’ and other Ovens, W. and H. Butler, 
London. 

3560. Hotpinc Revo._ver Cartrivces, W. de C. Pri- 
deaux, London. 

3561. SHoes for Lapies’ Wear, R. F. Pearman, 


London. 
3562. Speep Inpicator, D. Young. —(E. Bovlier, 
France.) 


nee. 
3563. LauncHING TorPEDoEs, E. W. Lloyd and C. W. 
Hutchinson, London. 
3564. Watcnes, H. Grunberg, London. 
3565. Portrouios or Fives for Papers, O. Assmann, 
London. 
3566. CHair,- E. I. Galloway, A. F. Skeer, jun., and 
F. J. Smith, London 
bag ool os ‘ATTACHER, | C. H. Griffin and L. Kafka, 
on. 
3568. a Bett, J. O'Connell and M. J. McCarty, 


ndon. 

ImproveD CaR-coupLinc, 8S. Shepardson, 
London. 

3570. Reptacinc Raitway Cars, A. E. Darling and 

A. Knight, London. 

8571. CALENDAR or Date Inpicator, C. J. Letts, 
London. 

8572, TELEGRAPH RECEIVING INSTRUMENTS, J. E. Wright, 


mdon. 
8573. ExTRAcTIon of i, E. Taussig, London. 
3574. BicycLe Gearinc, G. M. Gibbs and W. Marrian, 


ndon. 

8575. Text Peas, A. 8. Comstock, London. 

8576. Conveyors, ELevators, and the like, G. Little, 
London. 

3577. Macutnes for Stitcn1nec Soves of Boots, D. W. 

London. 

3578. ‘oa SicnaLLinc Apparatus, W. Plackett, 
London. 

bgp = Pyevumatic Trres for Cycies, J. T. Walker, Man- 
¢ 

3580. (a the Lenotus of Corp, T. H. Hume, 
London. 

3581. ConstrucTION of Scissors, A. Maxwell, London. 

8582. Device for Prorectinc Currs, T. D. Sellwood, 
ai". 

$588. SEPARATING Mertats, F. E. 

——_ and J. B. J. V " 

3584. WHEELED VEHICLEs,  B. Hughes, London. 

3585. ARMOUR PLaTEs and PROJECTILEs, F. G. Bat 
London. 

8586. ConveRTING IRon by Process, F. G. Bates, 
London. 


? 
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ej Bortixe Water, J. Kendall and A. E. Hughes, 

ndon 

8588. HANDLE Caton, H. Haynes, Birmingham. 

8589. Hot-arr Enorvgs, J. Southall, Wanniier, 

3590. ELecrricat Conpuctors, E. Payne, London. 

3591. WITHDRAWING Steam from CHAMBERS, W. T. 
Charlton, Newcastle-on- 

8592. SecuRING CLotHine to CarpInG Encrnes, G. P. 

Appleyard and L. P. Foster, Halifax. 
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$593. InpicaTiInc ENGAGEMENTs on Wartcues, W. E. and 
E. Lewis, Bristol. 

8594. Transmittinc Rotary Motion, W.S. Thompson, 
Dundee. 

8505. Umpretta and Wa Lkrno-sTick Hanpues, T. 
Clark, Birmingham. 

$596. Sitent Door Coser, W. K. Gould, Ashton-on- 
Mersey. 

8597. Topacco Pipes, J. W. Rollinson and J. R. Dug- 
dale, Burnley. 

3598. Friars for CarDING W. Walton, 
Manchester. 

8599. Tires for Cyctes and Venicies, J. E. Ross, 
Manchester. 

8600. Caanoinc Posrtion of SappLes of Cycigs, A. D. 
Piatt, Cork. 

3601. Crips for Carryinc INFLATORS on Cycues, J. J. 
H. Sturmey, Leicester. 

= Action, W. Alexander, Birken- 


ENGINES, 


~~ SHELLs and other Progectites, C. Merington, 
i 


3604. Niprers for Tonrinsc Pxorocrapnus, G. C. W. 
m, London. 

3605. Boxes for Buiuetins, &c., S. F. F. Hay, 
London. 

3606. Oi, &c., Ficrermsc Apparatus, G. A. J. Schott, 
Bradford. 

8607. Suart, L. G. Webb, London. 

3608 Maxkixc Gass ArTicLes, J. McKean, Castle 
Blarney. 

3609. Tires, W. Bowden and R. J. Urquhart, Man- 
chester. 

3610. Rorary Priytinc Macuines, F. X. Hilzle, 
Liverpool. 

8611. Wrisoinc, &c., Macuives, 8S. E. Asquith, 
Bradford. 


3612. Mick Basin and Skimmer, J. D. T. Reckitt, 
Shorncliffe. 

3613. Parquetry, D. R. Gardner, Glasgow. 

3614. Gas and Om Moror Enores, F. H. Anderson, 
Manchester. 

8615. SHEET Metat Terminats, &c., A. Heath, Bir- 


ming . 

8616. Sewrnc Macurxes, Mess:s. Bradbury and Co., 
Ld., and C. Shaw, Manchester. 

3617. Printinc TaBLe Ciotus, &c., A. S. Young, 


chester. 
3618. Rims and Tires of WuHeris, A. Stead, Man- 
ester. 
3619. Srop Motion for Warpinc Frames, J. Lord, 
Salfi 


lord. 

3620. Vent Pec, W. J. Brett and W. Dingley, 
Coventry. 

3621. Frre Grate, F. H. Roth, London. 

3622. Pianororte HamMeR CovERING COMPOSITION, 
A. F. Mills, London. 

3623. Sprinc Seats and like Articies, E. R. Billing- 
ton, Liverpool. 

3624. Surps’ and other Berrus, E. R. Billington, 
Liverpool. 

3625. Matrresses, E. R. Billington, Liverpool. 

3626. ExtincuisHinc Fires, 0. T. Newton, Liverpool. 

3627. EXTINGUISHING Frees, O. T. Newton, Liverpool. 

3628. Sash Fastener, C. E. P. Gabriel, Birmingham. 

3629. Smoke ConsuminG Apparatus, J. Duckett and 
Son, Ld., Burnley. 

3630. “Les Caprirs” or “Hop,” F. W. Wareham, 
London. 

3631. Arrixinc Tires to WHEELS, R. McDougall, Man- 
chester. 

3632. Sprsninc Frames, J. Brindle and J. Taylor, 
London. 

8633. TrovseR Rests or Suspenpers, 8. Gibbs, Bir- 


ming! 5 

2634. Boppin Wrxpinc Macuuygs, F. Bosshardt.—(7. 
Salzmann-Daniker, Seitzerland.) 

3635. Spanners, D. Morrison, Hawick, N.B. 

3636. Looms, E. de Pass.—{ Measieurs A. Girodon and 
Fils, Fraac:.) 

=, Leap Lerrer Ruynyinc Apparatus, 8S. Cole, 


3688. Vatves, H. Gohler, London. 

3639. Locks, W. Oakley, ( ondon. 

3640. CLutcu, G. H. B. Gordon, London. 

3641. Rims of WuHee.s, W. Lugton and E. C. Furby, 
London. 

3642. Foot Rests, J. and H. Lucas, London. 

3643. PasTEBOARD BuiLpinc MaTERIAL, F. W. Golby.— 
(£. Fischer, Germany.) 

3644. SHarPeninc Scissors, R. T. Brown.—(J. W. 
Hintze, West Indies.) 

3645. Lamp Suspenpixc Apparatus, 8. Cutler, jun., 
London. 

3646. Borriinc AeratTep Beveraces, A. Hanesworth, 
London. 

3647. Vatve Gear for Enorxes, J. Harrison, W. Loynd, 
and R. H. Clayton, London. 

3648. Compounn for Use as a SHavinec Creaw, J. Pate, 
London. 

3649. Bunpiixe Cups, T. Pickup, J. Spencer, and R. 
Webster, London. 

3650. Frames for Picrures and Mirrors, W. Riisch, 
London. 

2651. Wrencues, R. C. Fletcher.(7. Fletcher, United 


States.) 
3652. Manvuracture of Sreer, A. Bowen and J. Price, 

ndon. 
3653. Manuracrure of Driep Yeast, R. O. Bischof, 


mdon 

8654. Drivixnc of VeLocipepges, J. Vallet and L. J. 
Lablin, London. 

8555. PeriopicaL Appliance for Lapties, A. Norman, 
London. 

3656. Firrrxc of Toots to Hanpigs, A. J. Boult.—(C. 
Maynard, Belyium.) 

3657. Hampers, W. Rest, London. 

3658. Tires of Venicies, W. Stelfox, J. Duncan, and J. 
W. O. Walker, Manchester. 

3659. Motors for Sewinc Macurnes, D. Noble and J. 
A. Brown, London. 

3660. Dyersc TextTiLe Fasrics, &c., H. Ashwell, 
London. 

3661. CrucrBLes or Metine Ports, E. J. T. Digby, 


London. 

3662. VentiLators, G. Housden and F. J. Pateman, 

mdon. 

3663. Piare Rack, R. H. Bishop, London. 

3664. “‘GLapstone” and other Bacs, H. G. Gotto, 
London. 

8665. Lapres’ Perricoats, 8. Crowsley, London. 

3666. ELecrriciry Distrisution, W. Lowrie, London. 

3667. Macuine Diccers, G.G. M. Hardingham.—(A. 
Mechwart, Austria.) 

3668. WeaTHER GUARD ATTACHMENTS, J. P. Warner, 
London. 

3669. Connectinc the Wap with the Picker in Looms, 
C. Wiilfing, Barmen, Germany. 

3670. Borties, R. R. Hunt, London. 

3671. HypravLic AIR-COMPRESSING APPARATUS, A. 
Devis, London. 

3672. Drivinc Bets, P. W. 8S. Beduin and G. J 
Stevens, London. 

8673. Preumatic Tires, M. M. J..O. O'Conor, London. 

3674. Skates, G. W. Roos, London. 

3675. TELEPHONE TRANSMITTERS, E. L. Mayer, London. 
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$676. Macnines for Wasuinc Sanp, &c., J. Southall, 
Worcester. , 
3677. Severtnc Fisrovs Svusstances, G. V. Priestley, 


8678. SpINDLEs of SrixninG Frames, B. Smith and 
J. M. Howson and Co., Halifax. 

3679. Inrusrnc Tea, J. M. Young, Glasgow. 

3680. Domestic Fire Grates, J. MacDonald, Glasgow. 

3681. Datixnc Stamp, H. Savage, London. 

3682. Pree Covriixes, J. Symington, Glasgow. 

3688. Bicycte Sranp, E. H. Seddon and J. G. A. 
Kitchen, Manchester. 

3684. Non-sLippinc Appiiance for Tires, C. E. Drake, 
South Shields. 

3685. Locxixne Devices for Cycies, E. Evans, Bir- 
mingham. 





3686, CHoprpinc Macuines, A. Wood and T. Davies, 
G Ww. 


3687. Hats, J. Boag and A. C. Thomson, Cobbinshaw 
Station, N.B. 

8688. SELF-apyusTiInG GoveRNor, H. 8. Booth, Man- 
chester. 

3689. VELocipEDEs, W. Watt, Glasgow. 

3690. AmMMETER and Vo.itmeter, W. R. Morris, Bir- 
mingham. 

3691. Toot for ScREwED Srups, W. Payton, Surrey. 

3692. CHoprine, &c., Cus, &.c, R. T. Heselwood, 
Burnley. 

8693. Scissors, &c., J. J. Whittaker, Accrington. 

3694. Restaurant TEA and Corree Inruser, W. 8. 
Price, Somerset. 

3695. Hyprautic Va.ves, G. Heritage, Leeds. 

3696. Ferpinc Borrirs, H. Winter, London. 

3697. Ficrerixc Poiivrep Waters, F. P. Candy, 
London. 

3698. CLEANING FLat and Box Irons, R. P. Beattie, 
London. 

3699. Stanp for PHorocrapuic CaMERAS, H. W. Taunt, 
Oxford. 

3700. Printinc Yarns, R. E. Oldroyd, Halifax. 

3701. Sapp.es for Cyc.es, T. Guthrie and W. T. Hall, 
South Shields. 

3702. Roorine States, R. Owen, Merionethshire. 

$703. Key and Spanner, C. G. Norton, London. 

3704. Carico Printine, R. Pickup, Manchester. 

3705. Box NarLinc MACHINERY, ? Hawley, Live 5 

3706. Metatiic Packie for Piston-rops, H. D. Earl, 


we. 
$707. States for ScHoois, W. W. Horn.—{J. H. De Neut 
and J. H. Colleton, United States.) 
3708. WasHING Macuines, A. J. Choppen, London. 
3709. Ripspep PiLe Fasrics, J. R. and W. and J. 
techi aed air 
3710. VentiLation of Hats, W. Edwards, Bangor. 
3711. Derr Inpicator for Suips, T. G. Barron, 
Stockton-on-Tees. 
3712. Securine Tuses in Steam Generators, J. Fair- 
irn, Glasgow. 
713. Trres, C. Challiner, Manchester. 
3714. Booxsinpine, G. H. Scott, Manchester. 
3716. Propreiurne Bicycwes, J. H. Clark and G. Souter, 
Elgin, N.B. 
3716. Skirt STIFFENING Banp, E. J. Edwards, London. 
3717. SHavine Sticks, J. Glover, London. 
8718. Patrerns for Women’s GARMENTs, M. Stechel- 
bach, London. 





3719. Spme Pecs, A. T. M. Johnson and J. B. 
Humphreys, London. 
3720. ‘“‘Sourpine” for Inpuction Coms, G. Andreoli, 


London. 
3721. Encrye Governor, T. James, London. 
22. RecuLatTion of Gas Buryers, R. H. Gould, 
London. 
. FasTenrne for Broocues, 8. W. Pedley, London. 
24. Sarety Pry, 8. W. Pedley, London. 
25. Rims and Trres, R. Bassett, London. 
. WATER-CLOsETs, J. Voigt, London. 
. Wrxpows, &c., G. White, London. 
728. Wueets for Cycies, M. D. Rucker and G. P. 
Js, London. 
3729. SuppLy of Evectric Current, G. Kapp, London. 
3730. CuiseL for Mortistnc Macuiyes, J. E. Smith, 
London. 
3731. Lawn Tennis Bat Case and Press, A. J. Altman, 








ndaon. 

3732. BicycLe and TricycLe Cranks, E. P. Clarke, 
London. 

3733. AxLes for Locomotives, G. C. 
Weidknecht, France.) 

3734. Seconpary Barrery Piate:, A. Hough and 
O. March, London. 

3735. FormiaTe of AMMONIA and Hyprocyanic ACID, 
P. R. de Lambilly, London. 

3736. Mipwirery Forceps, A. F. Downey, Ireland. 

3737. Covourtnc Martrers, C. D. Abel.—(Kern and 
Sandoz, Switzerland.) 

3738. Metattic Reriecrors, W. S. Rawson and 
Woodhouse and Rawson United, Limited, London. 

3739. SHoe Hory, C. E. Vail, London. 

3740. HorsesHok, H. 0. Sageng, London. 

3741.. CaBLe Crossinc Device, W. Bowers and R. 
Thompson, London. 

3742. VELocIPeDE Wueret Rims, G. Harper and J. 
Duffey, London. 

3743. — ELECTRODE PREPARATION, E. H. Liveing, 

mdon. 
3744. CanBon Etectrope Construction, E. H. Liveing, 


Downing.—(F. 


mdon. 
3745. CycLe InDIA-RUBBER Bann, F. T. Shelmerdine, 


3746. Recorpinc Orpers, D. Stringer.—(W. Stringer, 
United States.) 

3747. Erecrrotytic Copper Propvuction, M. Perreur- 
Lloyd, London. 

3748. InsuLatinG Compounp for Trays, T. V. Mercier, 
London. 

3749. Dressine Try and other Ores, J. Rule, London. 

3750. Teacuinc the Art of Writinc, H. Schiess, 

3751. MuttTipLe Copyinc Apparatus, W. M. Williams, 

mdon. 
3752. tered Borers in Grates, W. Collinge, Liver- 


pool. 

3753. Sarety Mecnanism for Hoists, A. J. Boult.— 
(J. des Georges, France.) 

3754.. Beps, T. A. A. Simonis, London. 

3755. Retarntnc CrrcvLtar Ospyects in Baskets, G. 
Scott, London. 
756. ADVERTISiNG Device, E. D. S. Tupper, London. 
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757. THERMODYNAMIC Motors, A. C. Brown, London. 
3758. Box NatLinc Macuines, W. 8S. Doig, London. 
759. SHACKLE and ATracHMENT for Ropes, E. J. G. 
Boyce, Gravesend. 
3760. Fastenrnc Tires, H. Robinson and W. Newman, 
Coventry. 
3761. CrcLe WHEELS, W. Bailey, Southampton. 
3762. Inpex, W. Henry, London. 
3763. Apparatus for Raisinc Curtains, 8S. Stott, 
Garforth, near Leeds. 
3764. Game, A. Cochrane, Hurlet. 
3765. Street Box Covers, R. W. Jackson and H. 
Walthoe, Brighton. 
3766. Two-speeD Gear for Cycies, &c., J. J. Pull, 
London. 
3767. Eco-casz, J. Hamilton, Dumfries. 
768. PEMBROKE Extension Tastes, G. H. Brownhill, 
Hanley. 
3769. Wrxptnc Yarns, A. Hitchon, Accrington. 
770. Cavity Buitprnc Bricks, J. I. Williams, North 
Wales. 
8771. Botries, W. B. Currall, Birmingham. 
3772. Brakes for Cycy.es, E. Illingworth, Bradford. 
3773. PLayinc Carps, T. Woodhead, Bradford. 
3774. Preumatic TrrEs, J. Hebblewaite and E. G. 
Hughes, Manchester. 
8775. ELectric Lamps, C. Darrah, Manchester. 
8776. Feepinc Mronanism, G. Kynoch and Co. and D. 
Clerk, Birmingham. 
8777. LirHoGRAPHIC PRINTING MACHINES, F. R. Clarke, 
Manchester. 
3778. Lamp Brackets for Cycies, W. Smith, Bir- 


mingham. 

3779. Carson Ho.per for Arc Lamps, W. Storr, 
London. 

3780. Batt Beartneo Castor, R. Parker, Newhey, near 
Rochdale. 


3781. Smoke Economiser, W. Bracewell, Blackburn. 
at oa for Drawixc-orr Spirits, H. E. Phillipson, 


3788. IncuBaToR, J. Broadhead, Wolverhamipton. 

3784. Wax Vestas, W. Briscall, Liv. 1. 

8785. Mrvers’ Sarety Lamps, J. " 
chester. 


3786. MINERS’ Sarery Lamps, J. Prestwich, Man-| 
chester. 


, WW. oat, 


8787. Gas Penpents, G. H. G hough, 
8788. Turust Brock for STeamsHips, J. Adams, 
ortsmouth. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


487,195. Sream Generator, 7. McBride, Phila- 
delphia, Pa., and EB. Fisher, Kincardine, Canada,— 
Filed August 30th, 1892. 

Claim.—(1) A steam generator of the character 
described, comprising a steam drum or receiver, 
water tubes connecting with same at their ~ r or 
steam ends and extending longitudinally wit a the 
fire chamber, a water drum to which said water tubes 
connect, arranged at the rear of the fire chamber and 
transversely thereto, the vertical pipes or chambers 
communicating with the bottom of the steam drum at 
each end and with horizontal pipes at their lower ends, 
which horizontal pipes or es wa connect with the 
rear water drum at its ends, said steam drum and 
water chambers being located wholly w:thout the fire 





chamber, subtantially as described and for the purpose 
set forth. (2) A steam generator comprising a steam 
drum or receiver, water tubes connected therewith, 
extending longitudinally within the casing of the 
fire chamber and connecting with the water chamber 
at the rear of the fire chamber, a partition dividing 
the collection of water tubes into an upper and a lower 
body and directing the fiame to the rear of the fire 
chamber around the said partition and between the 
upper body of tubes on its way to the stack, and an 
enlarged passage for the products of combustion 
around the said water tubes at the rear of the fire 
chamber, substantially as described, and for the pur- 
pose set forth. 


487,217. Compovnp Rotary Enaine, J. Gambetta 
and C. D. Harsin, Stockton, Cal.—Filed February 
26th, 1892. 

Claim.—Q) In an engine, a circular rim with hubs 
on opposite sides, shafts at opposite sides upon which 
said hubs rotate, casings surrounding said hubs, steam 
and exhaust ports entering said casings at opposite 
sides thereof, a valve fixed in each of said casings, 
controlling the admission of steam, ports formed in 
the hub, extending inwardly and connecting with 
ports or passages in the main rim or casing, cylinders 
fixed within said casing in pairs — to each 
other, the high-pressure cylinder receiving steam from 
the inlet vaive through which steam is admitted 
directly from the boiler, and the low- ure cylinder 
receiving steam from the valve upon the opposite side, 
and a pipe connecting the exhaust from the high- 
pressure cylinder valve with the inlet opening of the 
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low-pressure valve, whereby steam is transmitted 
m one to the other, substantially as herein 
described. (2) In an engine, the combination of a 
revoluble rim and casing having high and low-pressure 
cylinders fixed radially within it opposite to each 
other, means for supplying steam to the outer ends 
of said cylinders and transmitting it from the high to 
the low-pressure cylinder of each pair, pistons recipro- 
cating within the cylinders, the crank-pin F, the 
connecting-rods having segmental ends inclosing said 
crank-pin and having tapered outer ends, collars 
secured upon the crank-pin exterior to the ends of 
the ents having screw-threads upon their outer 
peripheries, and rings screw-threaded upon the inside 
and adjustable upon said collars, said rings having 
tapered inner ends ——— over and fitting the 
tapered outer ends of the segments, substantially as 
herein described. 
487,257. Loose Puttey Lusricator, £. Darson, 
Terre Haute, Ind.—Filed February 18th, 1892. 
Claim.—(1) The combination, with a stationary 
shaft. provided with a collar having grooves in its 
sides, of arcvoluble hub, a bush secured in the hub 
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and provided with a flange having cross grooves in its 
edge and arranged next to the said collar, a chamber 
for oil between the said bush and hub, and an annular 
chamber at its other end around the shaft and com- 
munica‘ with the said oil chamber, substantially 
as set f . (2) The combination, with a central 
shaft, of a removable hollow shaft secured on the 








central shaft and provided with a collar having 
grooves in its sides, a revoluble hub, and bushes 
secured in the hub and running on the said hollow 
shaft and provided with annular chambers at their 
outer ends, chambers for oil being formed between 
the said bushes and the hub and communicating with 
the said annular chambers and with the said 
in the stati 'y collar, subst. 
purpose set forth. 


487,263. Macnine ror Castine Sash Weicuts, 7 
Goldberg, Chicago, Ill.—Filed June 28th, 1892," ** 
Claé ai The combination, with a revoluble franc 
and a number of moulds carried thereby and having 
movable sections, of a curved pressure plate located j:; 
proximity to said moulds, a pair of springs engaging 
said plate, a single bar anaes both of said springs. 
and a single pressure regulating device en, i 


+4 ves 
ially as and for the 





ing said 


bar between the points of attachment of the springs, 








substantially as set forth. (2) The combination, with 
a revoluble frame and a number of moulds carried 
thereby and having movable sections, of a curved 
pressure plate located in proximity to said moulds, « 
pair of springs connected to said plate, the bar I, to 
which said springs are secured, the standard G’, 
having a flange engaging said bar and having a 
threaded perforation, and a hand screw fitting in said 
ae and engaging said bar, substantially as set 
orth. 

487,286. Grass Tank Furnace, W. F. Modes, Streator 

NtL—Filed May 5th, 1892. 

Claim.—{1) In a glass melting furnace provided with 
regenerators along the erp | the same, the combi- 
nation, with a central melting part and two working 
parts, one situated at each end of the melting part 
and separated therefrom by a skimmer wall, of charg- 
ing openings in each side of the melting part, and a 
passage way leading to the said charging opening and 
extending between the said regenerative chambers, 
dividing the same into two operatively separate parts, 
substantially as and for the purposes described. {2 





A glass tank furnace of the character described, con- 
sisting in a middle melting part and a working out 
ag at either end, and _ and air flues terminating 
n ports common to both, leading to the imterior of 
the furnace, the openings through said ports being 
comparatively larger at the middle of the length of 
said furnace than near the end of the furnace, 


substantially as described, and for the purposes 
specified. 
487,895. Crossneap, J. B. Stanwood, Cincinnati, 


Ohio.—Filed May 25th, 1891. 

Clain.—A crosshead constructed in one piece with 
upper and lower bearings a vertical slot between for 
the reception of the pitman, horizontal apertures out- 
ward through the side cheeks for the wrist-pin, corre- 
sponding horizontal slits forward through said checks 


487895 











in the axial plane of and opening into the wrist-pin 
apertures, in combination with set bolts 

through the upper and threaded into the lower halt of 
the cheeks through the plane of slit and with — 
able sliding plates covering the upper and lower . 
ings of the crosshead, substantially as set forth. 











Epps’s Cocoa.—GRATEFUL AND ComrortiNc.—‘' B 
a thorough knowledge of the natural laws whic 

overn the operations of digestion and nutrition, and 

y a careful application of the fine properties of well- 


selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy rs’ bills. It is by the 


judicious use of such articles of diet that a constitu- 
ion may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We pes mes ge! a 
fatal shatt by keeping ourselves well fortified with 
ure blood and a properly nourished frame.”—Civil 
vice Gazette.— Made wi i water or milk. Only 
in packets, by Grocers, labelled—“ James Epps AND 
Co Homeopathic Chemists, London.”—Apvt. 
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TANNERS CLOSES STEEL WORKS 
aaa WOLSINGHAM. ; 


Aurnouen these works are not yet thirty years old, 
their history—and especially the earlier portion thereof— 
contains much that is of interest to the metallurgist. 
They were founded in 1864 by the late Mr. C. Attwood, 
who was also the originator of the Weardale Iron and 
Coal Company, at Spennymoor. For several years before 
that date Mr. Attwood had been engaged in experiments 
upon the manufacture of steel, then in its infancy, and is 
said to have been the second to try the Bessemer process. 
Finding, however, that it was not suitable for the Wear- 
dale pig iron at his disposal, he directed his attention to 
the production of steel by melting together in crucibles 
wrought and cast iron, these experiments being attended 
with some success. In 1862 he took out a patent for this 
process, which he then practised on a large scale, the 
proportions used being 80 per cent. of puddled iron and 
20 per cent. of pig iron. Shot cast from this metal were 
found to be extremely hard, and withstood severe tests 
without undergoing either forging or tempering. 

In 1861 the late Sir—then Mr.—C. W. Siemens patented 
his gas-heated regenerative furnace. Its use was at first 
entirely confined to the manufacture of glass; although in 
the patent specification mention was made of its suita- 
bility for the fusion of steel on the open hearth. Mr. 
Attwood was the first in England to apply Mr. Siemens’ 
invention to this purpose. A correspondence ensued, 





Closes Steel Works until a few years ago, when he re- 
moved to Middlesbrough, where he still carries on a steel 
foundry business, : 

The small town of Wolsingham is situated on the 
Stanhope branch of the North-Eastern Railway, in the 
western portion of the county of Durham. The nearest 
mwa are Newcastle, Sunderland, Hartlepool, and Middles- 

rough, which are, however, from thirty to thirty-five 
miles distant. To those who hold that iron or steel 
works should be as near to a shipping port as possible, 
it may seem strange that these works have been able to 
hold their own against the keen competition of the day, 


when a few extra miles of land transit may easily make | 


all the difference between a profit and a loss. The ex- 
planation must be looked for in the circumstance that the 


them, but also by reason of the high reputation which 
Attwood steel has gained for itself, thus rendering the 
cost of transport of less relative importance. 

Again, the position of the works, situated as they are in 
a small country town, where they employ a considerable 
proportion of the population, is advantageous in that 
their workmen come under the influence of local feelings 
and associations, and this renders them less migratory, 
and consequently more trustworthy than would be the 
cast in a more populous district. 

The products of the firm under consideration consist 
almost entirely of steel castings and forging, of which they 





arranged building, erected within the last few years, and 
containing clerks’ and drawing-offices, laboratory, and 
waiting-room, as well as private offices. All the rooms 
are of ample size, to allow for future increase in the staff. 
The waiting-room partakes somewhat of the nature of a 
museum, and was instituted by Mr. J. A. Snowdon, the 
general manager. Here are to be seen examples of all 
the leading types of work done by the firm, such asa 
31b. Maxim gun with hopper feeder, shell of various sizes 
up to 9in., both cast and forged, portions of gun carri- 
ages, a locomotive driving-wheel of excellent finish, a 
large propeller blade, also a pair of much-worn . bevel 
wheels, which retained their efficiency to the last, though 


| the teeth were reduced in thickness to a knife edge, 
| showing the excellence of the material. 
value of their steel products is high in proportion to their | 
weight, not only on account of the labour bestowed upon | 


An example of 
one of the original cast steel dredger buckets, made for 
the Tyne Commissioners in 1864, is also exhibited, as 


| well as the first ingot of open-hearth steel made at Wol- 
singham. 


The chemical laboratory is fitted up with every 
modern convenience, including a separate balance-room. 
The chemists are in constant communication with the 
steel melters, and during melting take frequent samples, 


| which are quickly analysed, and the composition of the 


charge regulated accordingly. Thus the quality of the 
steel is adjusted to a nicety to suit the purpose for which 
it is intended. 

The melting shop contains five regenerative melting 


_furnaces, viz., one 8-ton, two 4-ton, and one each of 





resulting in Mr. Siemens being engaged by Mr. Attwood | turn our annually from 2000 to 3000 tons. 


to design for him a suitable steel-melting furnace. The 
earlier attempts ended in failure; but at length Mr. 
Attwood obtained some success by adapting the regene- 
rative principle to the “ pot furnace,” placing the ordinary 
crucibles upon the open hearth and allowing the gases to 
circulate amongst them. The output, however, was 
necessarily limited so long as crucibles were used. 

Mr. Attwood then directed his attention more closely 
to the gas generating appliances and the fuel used, and 
finally, in 1866, without further help from Mr. Siemens, 
succeeded in dispensing with crucibles and turning out 

ood ‘‘open hearth” steel. In the meantime, M. M. 

fartin had been experimenting in France upon the same 
lines as Mr. Attwood, and he also had succeeded in pro- 
ducing steel by aid of the regenerative furnace. For this 
he took out a patent in 1864, two years after Mr. 
Attwood. During the years 1868 to 1866, negotiations 
were proceeding between Mr. Siemens and Mr. Attwood 
to combine their patents and work them jointly, but as 
they fell through, Mr. Siemens ultimately joined M. 
Martin. From this union the ‘ Siemens-Martin” process 
receives its name, and to these gentlemen Mr. Attwood 
subsequently paid royalty. It will thus be seen how 
very nearly Mr. Attwood became one of the recognised 
oe of the now widely used open hearth process. 

n 1885 the Stanners Closes Steel Works passed into the 
hands of Messrs. John Rogerson and Co., and in 1887 
the firm became a limited company. This historical 
sketch should not be concluded without mentioning the 
name of Mr. William Shaw, who was Mr. Attwood’s able 
and indefatigable assistant in his early struggles, and 
who held the position of general manager of the Stanners 


| 





THE MELTING SHOP 


Their name is 
on the Admiralty list for the manufacture of shot, shell, 
guns, and mountings, of which they make considerable 
quantities. They have also made some very large roller- 
paths for heavy ordnance. and have supplied the same to 
such ships as H.M.S.S. Royal Oak and Hood. Other 
specialities are forged crank shafts both solid and built 
up, locomotive driving wheels, cylinder covers and pistons, 
propellers, anchors of various types, capstans, and many 
other parts used in shipbuilding. Tumblers and buckets 
for dredgers are also made in large quantities, many 
having been supplied for the Suez and Panama Canals. 
To Mr. Attwood is due the credit of having first introduced 
dredger buckets of cast steel in 1864. Large castings, 
such as rudders, stern posts, and propeller brackets, are 
produced, and so are all the innumerable steel castings 
used in the construction of marine engines and locomo- 
tives which now replace more costly forgings or heavier 
metal castings. The firm also make a speciality of forged 
steel shovels. 

The works have grown considerably in size of late years, 
and now cover an area of about twenty acres of freehold 
land, in addition to which the firm own an adjoining 
fifteen acres, which would be of great use in case of 
future extensions. Along the Western boundary flows the 
river Wear, which, however, is not navigable at this part, 
and to the south runs the North-Eastern Railway, which 
indeed forms the only means of transport to the outer 
world. The works are laid out with a system of lines 
running through the shops, so that large weights may be 
anywhere received and delivered with the minimum of 
labour. 

The offices are contained in a handsome and well- 





8 and 2-ton capacity, together with two pot furnaces. 
Each melting furnace is provided with a separate wrought 
iron chimney. The furnaces are constructed of fire 
bricks, except the parts exposed to direct heat, which 
are of gannister bricks. The furnace bottom is formed 
by spreading layer after layer of silver sand over the 
gannister brick hearth, till the whole has become con- 
solidated and fused together. These bottoms last from 
four to eight months, and are found to be a great im- 
provement on the old “hot bottoms,” which were in use 
until a few years ago, and which were made of solid 
blocks of sandstone dressed to the required shape. 

The charge consists of steel scrap and about 5 per cent. 
of pig iron of a very pure quality, made from the cele- 
brated Gellivara ore, and to this is added silico-spiegel and 
ferro-manganese as occasion may require. The melting 
operation takes from four to seven hours according to 
the size of furnace, and samples of a few ounces in weight 
are taken in a small spoon-like ladle during the last one 
or two hours, and tested as above described. The fur- 
naces are strongly constructed, the tie-rods being fitted 
with spiral springs to take up the expansion. The gas 
valves are reversed every half-hour, all being above the 
floor level and accessible. The steel, when not used for 
castings, is run into ingots to be afterwards forged. It is 
usually considered that the top third of the length of the 
ingot is useless for making sound forgings. 

The gas is produced by a range of Siemens gas pro- 
ducers, but four producers of the Brooks’ water-bottom 
type, and supplied with air by Meldrum’s steam blowers, 
have recently been added. This type of producer was 
selected after careful consideration of all other types. 
Producer gas is used extensively in the works for various 
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purposes for which solid fuel would ordinarily be used. 
it.is found to be more economical, manageable and 
cleanly. Besides at the melting furnaces, it is employed 
to heat annealing kilns and to warm the casting ladles 
prior to use. It has also quite supplanted coke in the 
pot furnaces and foundry drying stoves. 

Adjoining the melting shop is the old foundry erected 
by Mr. Attwood, which formed the nucleus of the present 
works. It contains four gas-heated drying stoves. Here 
dredger bucket backs and bodies are cast, to be sub- 
sequently fitted with a replaceable forged steel cutting 
edge. Inthe “ wheel foundry” all the smaller castings— 
such as colliery wheels—are made. It is provided with 
three drying stoves, gas-fired as before. There are also 
five moulding machines by Messrs. Sellar and Darley, 
which are used whenever repetition orders can be obtained. 
Adjoining this shop is the “ large foundry,” where the 
largest castings are made. Four drying stoves are ranged 
along one side, and two overhead travelling cranes by 
Messrs. Craven and Co., of 20 and 10-ton capacity, have 
access to any part of the foundry. These cranes are 
driven by ropes, and have worked satisfactorily during the 
ten to twelve years they have been in use. It is stated 
that they are unusually safe, because the ropes give 
abundant warning before breaking. Large toothed 
wheels, tumblers for dredgers, and portions of gun 
carriages are here to be seen in course of manufacture. 
There are two grinding shops, where the moulding 
material is prepared. Great care is here required to 
insure good castings. Yellow sand, brown brick, black 
lead, and china clay are among the ingredients used. It 
is found difficult to get the mixture as plastic and cohesive 
as the loam or sand employed in making iron castings, 
and this occasions the extensive use of iron nails and 
rods in the cores. In some cases thin fins are cast on the 
outer surface, to be afterwards chipped off; the object 
being that these should solidify quickly, and projecting 
into the sand, should prevent the mould and semi-liquid 
casting from altering their relative positions. Castings 
can generally be obtained free from blow-holes, but the 
latter are more likely to occur in light than in heavy 
castings. Small quantities of aluminium are sometimes 
introduced into the steel to secure soundness. 

The cleaning shop for small castings is fitted up with 
all the usual machinery, including three emery grinders 
and arumbler. The latter isin a pit planked over the 
top, which has the effect of deadening the noise. In the 
cleaning department, probably more than in any other, 
the extreme toughness of the metal is apparent, as is 
shown by the vigorous chipping which is required to 
remove even the slightest imperfections. The new 
machine shop contains some very fine machinery, which 
is driven by a horizontal engine by Messrs. Tangye, with 
24in. cylinder, by 30in. stroke. The building is divided 
into two bays, of which the eastern bay is the larger, and 
is fitted with appliances for the manufacture of quick- 
firing guns from 3in. to 6in. calibre. Here may be seen 
such a gun completely erected, and containing some 
special features. The pistol handle for firing is fixed upon 
the shoulder-piece within easy reach of the same arm 
which aims the gun, while the other arm is left free to 
manipulate the breech piece. The recoil is taken up by 
one cylinder only, and this is neatly stowed beneath the 
gun, thus exposing a very small front to the enemy. 
Some of the machine tools deserve special attention. 
Two large radial drills are arranged side by side with their 
tables at the same level, for the purpose of drilling armour 
plates with a minimum of resetting. In another radial 
drilling machine, the drill proper is worthy of note. It 
consists of an ordinary twist drill which acts as a pilot, 
followed by two cutters at different distances from the 
centre, which follow up and enlarge the hole made by the 
pilot drill. By this means the pilot hole, so long as it is 
in solid metal, acts as a guide and keeps the larger hole 
true and central, even though it may be off the metal at 
one side. For the same reason this drill is also of great 
use in drilling slanting holes. 

A large slotting machine is in use for cutting out 
the semicircular portion at the big end of marine con- 
necting rods by the aid of a very effective slotting 
tool. The necessary circular feed is given by the revolv- 
ing table, while the tool, though cutting a slot not more 
than about fin. broad, is so pivotted as to ease itself off 
the face of the work on the upward stroke. Turton’s 
patent crank shafts, in which the cheeks are in two parts 
dovetailed and bolted together, are also under con- 
struction. The other tools which deserve notice 
include a large 3ft. 6in. lathe by Messrs. Butter- 
field, with two saddles, a planing machine by Messrs. 
Shanks, with four tools, and a large boring machine. 
The eastern bay, as above described, is served by two 
20-ton rope-driven travelling cranes by Messrs. Craven, 
and are said, like those in the large foundry, to work well. 
The western bay is fitted with machinery suitable for the 
manufacture of quick-firing guns of from lin. to 3in. 
calibre. Here are to be seen rifling machines, band 
saws, copying lathes, and many other tools. An ordinary 
drilling machine has been ingeniously adapted for 
making screws by means of a plate containing three sets 
of dies, which are used in succession. It is said that one 
man with this improvised tool can do as good work as 
with specially-adapted machinery. The western bay is 
considerably smaller than the eastern, and is served by a 
4-ton rope-driven travelling crane, by Messrs. Craven, 
running upon a single line on the ground, and between 
two guides above. 

Round a portion of the building is a gallery, fitted with 
eight small lathes for light work. A small tool-fettling 
shop, easily reached from the machine shop, is fitted 
with a steam hammer and lathe. Here the tempering of 
shells is carried on. 

Beyond an open space there is a group of shops, 
known collectively as the ‘‘low end,” all hitherto 
described constituting the “high end.” The first reached 
is the shovel forge, where large numbers of shovels, with 
handles complete, are annually turned out. The most 
noteworthy feature of these shovels is the attachment of 





the shank to the blade by means of a strap both back 
and front, and forged in one with the blade. It is 
claimed that this attachment is superior in strength to 
that of shovels made out of a single sheet, in which 
there is necessarily only a single strap on one side. The 
shovel forge contains two plating hammers—by which 
the blades are drawn down from small blocks of steel— 
two shearing machines for trimming the blades, and one 
combined punching and shearing machine. A 14-horse 
power engine supplies the motive-power. 

The large forge, where crank shafts and other large 
forgings are made, is next reached. This shop contains, 
besides the usual heating furnaces, two steam hammers 
of 6-ton and 4-ton falling weights. Adjoining the forge 
is the dredger bucket shop, where chains of buckets are 
laid out and connected up prior to being sent away for 
erection. The heavier work is done in the lower fitting 
shop, which contains a number of machine tools, each 
adapted to its work, but none of them of special interest. 
Here is to be seen a large dredger-tumbler, for the 
Manchester Ship Canal, in course of being machined ; 
also a cast steel balance drum for a colliery; and various 
heavy gun mountings, and other castings which, until a 
few years ago, would have been made in wrought or cast 
iron. 

All castings made at the Stanners Closes Steel Works 
are subjected to the process of annealing. There are 
two ranges of kilns, one being gas, and the other hand- 
fired. The total amount of time occupied in this process, 
from putting the castings in to withdrawing them, varies 
from four to six days. The present general manager is 
strongly in favour of such annealing as a means of 
removing internal stresses. Mr. Shaw, the late manager 
of the works, is, however, of opinion that simply to heat 
red hot and cool slowly is sufficient; and that where 
there are no inequalities of thickness annealing may be 
dispensed with altogether. Steam is supplied to the 
various steam engines by two ranges of Lancashire 
boilers, one comprising two hand-fired boilers by Messrs. 
D. Adamson and Co., and the other four boilers fitted 
with Bennis’s patent mechanical stokers driven by a 
small engine. These are stated to work satisfactorily, 
and to need little or no attention in ordinary work. 
The steam pressure used is about 60]b. per square inch. 

The pattern shop contains seven benches, a wood 
planer, lathes, and a useful hand slotter of American 
make. There are three pattern stores for large and 
small wooden patterns and iron patterns. Many of the 
castings made by the firm are repeated in such numbers 
that it is best economy at the outset to make an iron 
pattern even at a small increase in cost. The contrac- 
tion allowed for is }in. to the foot, and Messrs. John 
Rogerson and Co. follow the common-sense plan of 
printing this fact upon their note-paper, to avoid mistakes 
in cases where the patterns are supplied by customers. 

Adjoining the pattern shop is the test-house, containing 
a Wicksteed’s testing machine. Attached to this is an 
ingenious arrangement of clamps whereby bending tests 
can be made. Near the three foundries is the ladle shop, 
where the ladles are lined with “ pot,” 7.e., freestone and 
water, after which they are dried and heated by means 
of producer gas. There is also a small repairing or 
millwrights’ shop, with the usual complement of machine 
tools, and a locomotive running shed to accommodate 
three small locomotives which are employed in the works. 
Besides these there are three locomotive cranes. 

The works give employment to about 400 men, and are 
under the control of Mr. A. Downie, director, who is 


assisted by Mr. J. A. Snowdon, general manager. Mr. 
Sheffield is the London agent. 
Our illustrations are from photographs. They com- 


prise respectively an external view of the works on page 
210, the interior of the melting-shop on page 201, and 
the machine and fitting-shop and the ordnance-shop on 
page 206. 








THE LAUNCHING OF THE CAMPANIA AND 
LUCANIA. 


WonverFut as the process of construction of an 
enormous steamship like the Campania or Lucania 
undoubtedly is, the work involved is in the main analogous 
to the building of a large land edifice, house, or bridge ; 
the progress made is comparatively slow and gradual, and 
the interest in the performance—in busy shipbuilding 
centres especially—is not so marked as the concentrated 
and intense—though short-lived—excitement called forth 
by the feat of transferring the completed structure from 
terra firma to the yielding and unstable bosom of the 
deep. This is an achievement for which house or bridge- 
building affords no fitting analogy, and in consequence it 
generally excites attention even when concerned with 
ships of ordinary size. When such ponderous vessels as 
the new Cunarders, or the succession. of heavy first-class 
battleships similar to the Ramilies and Repulse which 
have so recently left the ways, are in question, interest 
very nearly borders on wonder and amaze. Even to those 
who are initiated—if not satiated—the launch of such 
vessels is a feat in mechanics worthy of admiration and 
study. Mr. W. H. White, Chief Naval Constructor, 
referring to this point on the occasion of the launch of the 
Ramilies at Clydebank, in March of last year—memorable 
through a hitch occurring in the progress of that huge 
vessel in going down the ways—declared that ‘‘ there were 
eight vessels like the Ramilies, four of which would more 
than equal in cost the Forth Bridge, but with all respect 
to his colleagues, the civil engineers in that great under- 
taking, he ventured to say that the naval architects and 
shipbuilders who undertook to produce floating structures 
like the Ramilies faced a task of even greater difficulty 
and of a more arduous character. When people saw 
ships gliding into the water they were prone to take it as 
a matter of course; but when such incidents were 
witnessed as they had seen that afternoon, where, when 
all that human skill and foresight could do had been 
done, there was still possible risk in lowe:ing 1000 tons a 





distance of 20ft. or 30ft., it was altogether a different 
matter. Ships were built which to get into the water 
was no easy task, and when they were there instead of 
the solid earth as a foundation they had the moving, 
tumultuous, stormy seas.” 

The arduousness and responsibility of the work of 
launching has grown with the growth of steamships’ 
dimensions and weight, and what these are at the 
present day may be roughly gathered from a statement 
of the launching weights and dimensions of recent ships, 
The Campania and Lucania are the longest and heaviest 
vessels—the lamented Great Eastern excepted—eyer 
transferred from the stocks of any yard, private or 
governmental. Both 620ft. long overall, their weight in 
the launching condition amounted to close on 9000 tons 
each. The weight of the next heaviest ship ever launched 
on the Clyde was the Ramilies, already referred to, 
which, in her comparatively short length of 380ft., had 
at launching a concentrated weight of about 7000 tons. 
The heaviest battleship ever removed from a Govern. 
ment slipway was the Repulse, of 7650 tons, launched in 
March last from Pembroke Dockyard. 

The forethought and concern, if not the actual work 
connected with the launching of a ship, begin almost 
with her inception. The prudent shipbuilder—indeed, 
unlike Robinson Crusoe, who could not launch his boat 
after he had built it—predetermines how a given vessel 
shall be launched or floated before he lays the blocks 
upon which she is to be built. Want of precaution and 
forethought may, and often does, lead to hitch and even 
to disaster; and in this connection the case of the re- 
nowned and now lamented Great Eastern will naturally 
occur to the mind, as will also the melancholy case of 
the Daphne, which occurred only a short distance from 
the scene of the Campania’s and Lucania’s launch; 
although the cause of the latter mishap was less con- 
nected with the work of launching than with defects in 
the launching condition of the vessel herself. 

Before actual construction begins, the builder of vessels 
which exceed the usual weight and dimensions has many 
responsible questions to decide. Amongst these are the 
strength and solidity of the building berth, its direction 
relative to the water, and the amount of declivity of both 
the ground and the keel-blocks. The reasons for such 
considerations are so patent as to require little explana- 
tion here. Once the hull structure has been begun, 
any subsequent sagging in the foundation or support- 
ing-blocks, and consequent change in the hull form, 
may occasion trouble at the critical moment of launching. 
In laying the blocks it is needful to take account of the 
declivity required for launching, on account of the weight 
of the vessel, the rise and fall of the tide, and the 
necessity or otherwise of providing means of checking 
the ship as may be determined by the width of water 
available. On broad waters, such as Milford Haven, and 
the lower reaches of the Clyde, or on the Ayrshire coast, 
a vessel can be allowed to glide down the ways with 
gradually accelerated motion, and without ultimate let 
or hindrance ; as the velocity involved does not exceed 
the distance from the shore at which fluid resistance 
counteracts it, and brings the vessel to rest. On the 
other hand, in rivers of restricted width, such as the 
upper reaches of the Clyde, and notably the river Cart at 
Paisley and the Wear at Sunderland, the conditions are 
entirely different. The width available is narrow, and 
ships even of moderate length must be pulled up as soon 
as they are ‘‘ water-borne,” or completely atloat. In 
some places, indeed, the system of launching them broad- 
side into the water has to be adopted. The means em- 

loyed to accomplish the checking imparts into the pro- 
am of successful launching an additional element of 
difficulty and danger. 

The many-sidedness of the problem with which private 
builders as a rule have to deal, is in striking contrast to 
the simplicity characterising the state of things obtaining 
in Government dockyards, or where properly constructed 
building docks in place of slips are available. When 
ships are built in these substantial masonry docks, the 
responsibility of providing a foundation is lessened, if nct 
obviated, the risk and expense of launching are avoided, 
the work of construction is simplified, and economy is 
rendered possible in various directions. 

The Fairfield establishment, however, magnificently 
equipped as it is in most other respects, had no such 
happy means of exemption from the problems entailed in 
launching from a slipway. A vessel 620ft. long and 
weighing approximately 9000 tons, and having a very fine 
after body, had to be launched stern foremost down an 
inclined plane into the water with a run of only 900ft. 
from the end of the ways before she would be brought up 
by the opposite shore, that is to say, she had less than 
300ft. in excess of her own length in which to come to 
rest. If everything went right, if the strains and 
counteracting weights were properly calculated, and 
if nothing gave way, the launch would be accomplished 
successfully ; but if an error were made in the calcula- 
tions, it was evident that a serious result would follow. 
The Fairfield Company in laying down the ship originally 
had, of course, to consider all these matters, and in 
deciding as it did to adopt the usual method of launching 
stern first, and to adhere to other old and time-tried 
methods in preference to some new arrangements which 
had been suggested as better suited to the abnormal con- 
ditions, it did so with a clear sense of the responsibility 
attaching to it. The company first altered the angle 
at which vessels had been previously launched, so as to 
give the utmost possible scope within which to arrest the 
progress of the ship. The site of the berths having this 
new disposition was at the western end of the yard 
instead of at the eastern end where the Umbria, Etruria 
and other large ships were built. The gain acquired in 
the length of the water space by this change of location 
was considerable. A disadvantage arose from the fact that 
the original ground had not been consolidated by previously 
bearing the weight of heavy vessels. This drawback, 


however, was got over very successfully by driving 
| extensive piling at the extreme outer ends of the ways, 
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vessel being supported thence on cross logs sunk into the 
vround at the usual distances apart. These alterations | 
necessarily cost thousands of pounds, but the result has 
justified the expenditure, and it is said that by the altera- 
tions already made, and without going to any further 
structural alterations, it will be possible for the Fairfield 
Company to undertake the construction of Atlantic | 
steamers of dimensions fully covering the probable evolu- | 
tion of the future. As proving the soundness and efficiency 
of this scheme of consolidation, it may be stated that 
when the last sighting of the keel was taken, immediately 
prior to the launch, it was found that on any one part 
the deviation of the keel from the true level did not 
exceed a quarter of an 
inch. When the opera- 
tion of launching came 
to take place, the load 
was simply shifted from 
the keel and bilge blocks 
to the ways laid upon the 
same cross foundation 
logs. An examination 
after the launch showed 
that no depression or 
shifting had taken place 
in the ways during the 
operation of launching. 
Coming to the arrange- 
ments adopted for the 
launch proper, no very 
radical departure was 
made in the case of the 
Cunard vessels from the 
practice generally  fol- 
lowed on the Clyde and 
other head centres of 
shipbuilding. The two 
vessels were launched 
under precisely similar 
conditions, the same 
ways and other launching 
gear being employed, and 
for convenience in what 
follows we will only refer 
to one vessel. There 
were two lines of standing 
and sliding ways, one at 
each side of course, laid 
parallel to the keel and 
at an equal distance on 
each side of it. This 
distance usually varies for 
individual ships, and in 
individual firm’s practice, according to the breadth and 
weight of the ship and the nature of the foundation. The 
distance is usually from one-third to one-half the breadth, 
but in the case of the Cunarders it was perhaps rather under 
than over what is customary, in proportion, owing to the 
fineness of the ends of the vessel, and the necessity of having 
the cradle and poppets extending for the requisite length 
towards bow and stern. The breadth of the ways them- 
selves was also over what is usual in order to leave but a 
fairly moderate weight—approximately two tons or a 
little over—to be borne by each square foot of bearing 
surface. The standing 
ways were composed of 
oak, 4ft. broad by 12in. 
deep, and the sliding 
ways also of oak, 4ft. 
broad and 10in. deep, 
the latter having on their 
inner edge an elm feather 
which projected down 
past the edge of the 
standing ways, much in 
the same way as railway 
carriage wheels, thus 
preventing any lateral 
deviation of the superin- 
cumbent mass from the 
line of standing ways. 
The cradle proper, in 
this and other cases, 
consists of heavy pine 
logs—termed ‘ poppets ”’ 
in naval yards—erected 
vertically or nearly so 
on the sliding ways, 
closely spaced, and with 
their top-ends levelled to 
fit the shape of the 
vessel’s hull. It is 
chiefly of course at the 
fore end and at the aft 
end of a vessel where the 
cradle is required, al- 
though throughout her 
whole length she rests on 
packing and wedges laid 
over the sliding ways. 
In view of the fineness of 
the fore-body of the 
Campania considerable 
skill and great care 
were required properly 
to support the bow extremity in the cradle. The poppets | 
forming it were skilfully notched and wedged into the 
form of the hull, in effecting which, not only the edge 
landings of the shell plating were taken advantage of, 
but, following a practice more commonly followed in 
Government yards, short angle lugs were rivetted to the 
shell for the same purpose where found advisable. The 
cradle supporting the after extremity of the vessel was 
less difficult of adjustment; chiefly on account of the 
presence of the long boss or swelling of the shell on 





each side enclosing the screw shafting. This is well 


photographs on this page. The wings thus formed lend 
themselves splendidly as supports for the long range of 
poppets extending aft to the propellers. The cradle on 
each side was secured and kept from falling away laterally 
from supporting the ship by means of heavy cable-ties, | 
passing from side to side underneath the keel. 

Prior to the fitting of the cradle—or rather before its 
final erection—a comparatively simple but very essential 
part of the work of launching is gone through. This is 
the greasing of the ways with tallow or other substance, 
to impart the necessary lubrication to the rubbing 
surfaces. In the case of the Campania this was done 
about a fortnight before the launch, the layer of unguent 





LAUNCH OF THE CAMPANIA—CRADLE TAKING THE WATER 


being about jin. thick. The lubricating of the ways, it 
may here be stated, is perhaps the most fruitful source of 
trouble that the shipbuilder has to contend with, and 
quite a number of hitches are known by us to have 
occurred during the past twelve months, some of them 
on the Clyde, necessitating the raising or “ shoring-up ” 
of the vessel from the cradle, lifting cradle and standing 
ways, re-coating the ways, and then re-making the 
cradle, before the vessels could be got off. Such hitches 
are due often to the solidifying of the unguent through 
frost, or to its exuding from between the ways through 





LAUNCH OF THE CAMPANIA—SHIP TAKING THE WATER 


heat and excessive pressure ; while not infrequently it is | 
due to the bad quality of the substance employed. 

When the greasing of the launching ways and the final 
fitting and securing of the cradle have been accom- 
plished, the next step is the “‘ setting up” the vessel, or | 
transferring her weight from the original supporting 
blocks and shores on to the cradle and ways. This 
is an arduous part of the work of the shipwright. 
Numerous wedges are driven all along the vessel’s length, 
into the joints between the upper surface of the sliding 
ways and the packing pieces, &e., and thus the building 





gradually tapering up until single piling sufficed; the | shown in the engravings from our special instantaneous | blocks are relieved sufficiently of pressure to enable them 


to be drawn out or battered down from under the keel 
and bilges. This work proceeds smartly and at intervals 
all over the vessel’s bottom, until when there is nothing 
left but a few of the keel blocks under the bow or ‘ fore- 
foot,” the vessel is at last “‘cradle-borne.” Thus situated, 
and when the signal “All clear” has been given, 
the vessel is ready for the ‘send off;” but the 
masterful skill of the shipwright here interposes a small 
but effective obstacle, known variously as the trigger, 
dagger, or dog-shore. This consists usually of a short 
length of wood interposed in a sloping direction between 
fixed projections on the side of the standing ways and of 
the sliding ways. Effective as this is as a holdfast, it is 
nevertheless instantly 
rendered of non-effect 
by the severing of a cord 
—or if electricity be em- 
ployed, by the pressing 
of a button—either of 
these simple but vital 
movements instantly re- 
lieving heavy weights 
which are suspended im- 
mediately above, and 
which in their fall bring 
down the dog-shores, 
thereby freeing the sliding 
ways, cradle, and ship. 
In long and heavy ships, 
such as the Campania, 
three dog-shores on each 
side of the ship are em- 
ployed—two near each 
other, within about 50ft. 
of the stern, and one aft 
about 50ft. from the stern 
post. The latter is 
knocked down some min- 
utes before the simulta- 
neous operation on the 
two forward ones, and the 
final release of the ship. 

The ways are not only 
laid with declivity appro- 
priate to the weight of 
the ship, and suited to 
her length and the length 
of the free run available, 
but they have a slight 
“camber” or rising about 
their mid-length, which 
serves to regulate the 
launching velocity. The 
declivity for the first half of the way for vessels 
of the larger class varies according to  circum- 
stances from jin. to jin. per foot, and for the 
second half jin. to }in., the average velocity 
ranging from 8ft. to 12ft. per second. When the 
vessel's stern begins to touch water—the position illus- 
trated by our second view on this page—fluid resistance 
sets in, and it increases as the vessel proceeds, until, when 
the stern takes the dip over the end of the ways, and she 
is completely water-borne, it and the heavy check cables 
and shore drags conjointly bring her to rest. Imme- 
diately the duty of sup- 
porting the hull and its 
cradle is assumed by the 
water, the ways and 
cradle float from the 
vessel’s sides in pieces, 
epart, yet connected by 
loose cordage to facilitate 
recovery. 

To insure that the 
“way” on each of the 
huge Cunard vessels 
would not carry her to 
the opposite bank when 
afloat, the check and drag 
arrangements were of the 
heaviest and most care- 
fully conceived descrip- 
tion. Two sets of double 
chain cables on each side 
of the ship were securely 
lashed to heavy timber 
beams firmly fixed in the 
forward hold, were led 
over the bows, and thence 
grouped in heavy trailing 
masses on the ground 
alongside the vessel. 
Another set was attached 
to palms on the vessel's 
top-sides, about 50ft. from 
the stern, in wake of a 
transverse bulkhead, and 
were thence also laid in 
heavy masses alongside. 
The latter, it was de- 
signed, should first come 
into play after the vessel 
had dipped over the 
end of the ways, the 
whole congregation of 
cables, amounting in all to between 550 and 600 tons 
weight, thereafter being brought into play gradually; 
their weight and frictional resistance affording all the 


| means taken advantage of for stopping the vessel when 


afloat. By using masses of chain cables in this way, two 
forms of esistance are brought into action. In the first 
place, when moved by the vessel, the component parts 
of each heap of chains adjust themselves until the whole 
body is in direct tension, and in this manner a gentle 
buffer-like force is brought to bear upon the checking 
cables prior to the greater resistance offered by the 
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whole mass of chain dragging along soft and uneven 
ground. The checking chains and » aS arranged in 
connection with the Campania, did their work to a nicety, 
not a hitch of any kind occurring to mar their operation. 
From the order, ‘‘ Daggers down”—given out at 
1.50 p.m.—until the dipping of the stern over the end of 
the ways, there elapsed exactly sixty seconds. During 
this momentous minute the Campania travelled 550ft. on 
the launching ways, or at an average rate of velocity of 
9°2ft. per second, and when her bow left the end of the 
ways her keel at midships was on a level, some 380ft. or 
35ft. lower than when it started to move. 

The great ship entered the water in a style which 
astonished all who witnessed the proceeding. From the 
start the movement slowly and gradually increased in 
speed, and when the final plunge was reached there was 
almost a complete absence of that water disturbance 
which frequently attends the launch of vessels not even a 
third of the Campania’s tonnage. Success equally 
attended the two operations of launching the Campania 
and the Lucania, the drags bringing up the two vessels in 
about 60ft. and 100ft. respectively from the end of the ways. 

The sending offof each of these magnificent vessels on 
8th September and 2nd February respectively was the 
occasion of perhaps the largest concourse of spectators 
ever brought together on the banks of the Clyde—esti- 
mated at, in the case of the Lucania, between seventy 
and one hundred thousand; and never, perhaps, in the 
whole history of Clyde shipbuilding have hearty con- 
gratulations on the success of launches been more freely 
showered upon, or better deserved by, the performers in 
such onerous work, than were bestowed upon Mr. R. Saxon 
White, the general manager at Fairfield, and his several 
trusty lieutenants. 

The first of our illustrations shows the Lucania just as 
she began her course, the second as she first took the 
water; the latter view very clearly shows the peculiar 
arrangement of the rudder, the head of which is entirely 
below water. The peculiarly-shaped swelling of the hull 
just above it contains the tiller. 








ELECTRIC LIGHTING IN LONDON. 


On Friday, March 3rd, a deputation from the Paddington 
Vestry visited the new station of the Metropolitan Electric 
Supply Company at Amberley-road, Paddington, W., and we 
had the opportunity of inspecting the plant which has re- 
cently been put down. We may remind our readers that this 
supply company was formed in 1888, and obtained Parlia- 
mentary powers in 1889 to lay underground mains in the 
parishes of St. Martin’s-in-the-Fields and St. Marylebone, 
and the districts of St. Giles, Holborn, and the Strand. 
Similar powers were acquired in 1890 for the parish of Pad- 
dington. The total area of the districts supplied by the com- 
pany amounts to about four and a-half square miles. We 

ave already referred in our columns to the generating 
stations at Whitehall, Sardinia-street, Rathbone-place, and 
Manchester-square, and that at Amberley-road is the last 
which has been built. The total horse-power at the various 
stations amounts to about 8000, and the present supply of 
electricity is equivalent to a connection of 130,000 8-candle 
power lamps. The underground mains already laid are 
nearly 250 miles inextent. The chairman, Sir John Pender, 
M.P., and Mr. J. Denison Pender, Sir George Elliot and 





others, were present. Mr. Frank Bailey, the chief engineer, | 


and others of the staff explained the details of working. The 
buildings are situated at St. Peter’s Wharf, Amberley-road, 
at the side of the Grand Junction Canal, and coal can there- 
fore easily be brought to the boilers. The buildings were 
designed and erected by the staff of the company, and Mr. 
Mark Judge, F.R.I.B.A., acted as consulting architect. The 
engine-room is a fine lofty structure, and the generating 
plant is all placed upon the ground floor—in fact, the com- 
pany has not followed the American system of placing the 
dynamos upon the first floor, except at the Sardinia-street 
station ; at Amberley-road they have given up the system of 
direct driving, which was adopted at Manchester-square, and 
there are only five units of plant at Amberley-road. Each of 
the units, however, consists of a fine compound horizontal 
engine by Messrs. Hornsby, of Lincoln, somewhat similar to 
those we have previously described at the Sydenham station, 
although each of the engines at Amberley-road is capable of 
developing 230 indicated horse-power, the diameter of the fly- 
wheels is 14ft., and each engine drives an alternator by 
means of eight ropes. At the time of our visit an ingenious 
arrangement had been made by which one of the alternators 
Was run as @ generator, and another working as a motor 
drove one of the steam engines, the back cylinder cover of the 
low-pressure cylinder and also the double-ported slide valve 
and steam chest cover had been removed, so that the curious 
sight could be seen of a large steam engine being driven by 
ropes. The five alternators were designed by Mr. Kapp and 
were built at the Oerlikon Works in Switzerland, and each 
alternator is capable of developing 120 ampéres at 1000 volts, 
and the pressure is, of course, transformed down to 100 volts 
or 50 volts, as the case may be, upon the premises of the 
consumer. We believe that at the time these machines were 
designed Messrs. Johnson and Phillips had not sufficiently 
heavy plant to construct such large dynamos, and we may 
explain that all the generating plant were built six years 
ago. Two exciters are placed near the engines, and each 
exciter can develope 350 ampéres at 50 volts, and thus provide 
sufficient current for the whole of the alternators. The ex- 
citers are of the Kapp design, and were built by Messrs. 
Allen and Co., of Lambeth, and each machine is mounted 
upon the same base with a vertical engine of the Allen type, 
which drives it direct. These engines have their cranks set 
at 180 deg. apart, thus avoiding a receiver between the high 
and low-pressure cylinders. The main switchboard is placed 
at one end of the engine-house, and is provided with eleven 
panels, one for each distributing main. The alternators 
are not run in parallel, but the switchboard is so arranged 
that any machine can be easily connected to any distributing 
main. A neat arrangement is made by which, on cutting off 
the current from the exciter to the field magnets of the alter- 
nators, the latter are put in circuit with a resistance which 

revents sparking from the induced current. Hartmann and 

raun’s instruments are used throughout and Shallenberger 
meters in the customers’ houses, while Thomson-Houston 
Watt-meters are used in the station. An overhead traveller 
is provided, and a glass roof affords first-rate illumination. 
The boiler-house is upon the same level, but the stoking-floor 





somewhat lower down. Five locomotive boilers, built by 
Messrs. Hornsby, are installed, and appear to have very large 

teareas, each being 29°4 square feet. The whole of the ashes 
all into a spacious pit, and can be shipped off in barges upon 
the canal. A Berryman heater is used for condensing pur- 
poses. The steam pipes are arranged upon the ring system 
to avoid stoppage by a breakdown. We were informed by 
Mr. Chattock, the superintendent engineer of the station, 
that the supply of current had begun on December Ist, 1892. 
The company is desirous of increasing the sale of electricity 
during the day-time, and an interesting exhibit of the process 
of cooking by electricity was shown by Messrs. Crompton 
and Co. Mr. Dowsing informed us that his firm was now 
making ovens of all kinds, besides the small heating apparatus 
which they have previously exhibited, and as the price of | 
electricity has been lowered by several companies to 3d., 4d., | 
or 5d. per unit, we think there is a good future for this kind 
of apparatus. 











STEEL BRIDGE FLOORS WITHOUT TRANSVERSE | 
GIRDERS. 

THE use of trough floors for bridges is gradually extending 
to larger spans or widths, and at the same time making | 
transverse girders unnecessary, and increasing the headway | 
of bridges. The engraving herewith illustrates a steel floor- 
ing of greatly increased depth, made by Messrs. Braithwaite 
and Kirk, West Bromwich, and lately used by Mr. Copper- 
thwaite, M.I.C.E., on the southern section of the North- 
eastern Railway, for a bridge of 64ft. span, having three 
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head in the saturated soil. While admitting that the primary 
cause of the disaster was the heavy downfall of rain, it wili 
we think, be equally conceded that the water that formed 
would have got away if it could, and had proper means been 
provided for its egress to its natural outlet—the sea—the 
present deplorable result would not have happened, or at an 
rate would have become sensible in a greatly mitigated form 
An examination of the damaged houses, the majority of 
which are past all repair, points out that, with a few excep- 
tions, the tendency of the shock has been to cause them 
either bodily—or the back portions of them, which have 
parted from the front—to lean towards the hill or land sido, 
In some instances the front part of the houses remain per- 
fectly plumb, and there is no sign of any crack or settlement 
in the rooms, while the back part, where the partition wall 
occurs, has fallen completely away, leaving a rent extending 
from basement to attic, the width of which at the broadest 
part is considerably over a foot. This general list in the 
one direction would seem to indicate that the seat of 
subsidence, as is further shown by the position of the lines of 
the disrupted earth, is a good distance back from the actual 
sites of the houses. Along a certain length the displacement 
occurs where the toe of the natural slope of the hill meets a 
fairly level piece of ground, or slightly sloping plateau. 
Again, in High-street, near where at one point the hill comes 
down to the wooden palisade fencing in the land side of the 
road, the conditions are altered. It should be observed that 
at the back of the houses there is, asa rule, a break or 
interruption in the slope of the higher ground above, 
which would act as a check upon any natural flow of 
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BRAITHWAITE AND KIRKS' BRIDGE FLOORS 


main girders, 69ft. long, with the steel floor, 18in. by gin. by 
19ft. 74in. long between, rivetted to the lower flange plates. 
The flooring was supplied by the manufacturers and | 
patentees, Messrs. Braithwaite and Kirk, West Bromwich, 
to Messrs. the Cleveland Bridge and Engineering Company, 
the makers of the girders. 








THE SUBSIDENCE AT SANDGATE. 





A CAREFUL survey of the actual subsidence itself, an inspec- 
tion of the physical features of the site of the disaster, and an 
examination of the recently-constructed works in the imme- 
diate vicinity of the catastrophe, will leave very little doubt 
respecting its origin, and subsequent unfortunate development. 
Before proceeding to record the results of our own professional 
visit, it may be as well to dispose of the two causes, which, 
inter alia, have been put forward to account for the dis- 
turbance. The seismic theory may be discarded without 
further comment, and very little more grace need be given to 
the attempt to attribute the calamity to the blowing up of 
the two vessels, the Calypso and the Benvenue; operations 
rendered necessary some time ago in the interests of naviga- 
tion. It was stated, in answer to our inquiries, by those who 
had been resident in the neighbourhood during the time when 
the destruction of the ships took place, that beyond a shaking 
and rattling of the windows of the houses, and their general 
contents, no other damage was occasioned. It does not | 
require an explosion on a very large scale to effect such trifling 
results. A discharge of heavy pieces of ordnance of large 
calibre has been frequently attended with as much or as little 
loss to property. 

Contrast this naval explosion with that which happened at 
Erith many years ago at the blowing up of the powder mills 
on the banks of the Thames. We can refer to this example 
with confidence, as we walked through the town half an hour 
after the tremendous detonation, the effects of which were 
felt for many miles around. Erith presented the appearance 
of a town completely wrecked by the efforts of an outside 
enemy. There were hardly half-a-dozen houses in the town | 
itself, which consisted, similarly to Sandgate, of one main 
street, which could boast of a whole pane of glass. That 
great damage has been done in the latter town to the interests 
of individuals and to property by the subsidence, there | 
is, we regret to mention, no doubt whatever. Notwithstand- 
ing that the hills and sloping ground of Belvidere were close 
to the scene of the explosion of the powder mills, we never 
heard that any subsidence of the land there was occasioned 
by that untoward accident. It isno doubt somewhat natural, 
and perhaps a little pardonable under the circumstances, for 
the local authorities to endeavour to throw some of the onus of 
their present misfortune upon one of the departments of the 
Government, but without imputing any blame to any party, 
we do not consider the conditions of the case justify such an 
assumption. 

Starting from Sandgate Station, and commencing a tour 
along the desolated district, there are three objects claiming 
attention—the subsidence itself, the condition of the houses, 
and the sea-wall. Although the subsidence has doubtless been 
the result of the slipping of the sand, saturated with water, 
unable to find proper means of escape, yet the term landship 
cannot with propriety be applied to the incident in question. 
Had it assumed the proportions of a well-defined landslip, such 
as, for instance, occurred nearly sixty years ago in Dorsetshire, 
where a large mass of mingled greensand and chalk glided 
down the slippery surface of the clay, it might have com- 
pletely waplad denhane, It was an affaissement, but not an 
éboulment de terre. Probably one of the best a to view 
the whole action of the forces at work is the k of the 
grounds at Encombe. Here the height or depth of 
the exposed surface, or vertical section of the earth, is 
some 8ft. or 9ft. at least, and the upper stratum of 
sand, which on being disturbed with a stick runs down 
the side of the slope like water, can be seen with the 
clay, upon which the other portion has slipped from above. 
The ground here is completely waterlogged, and an ordinary 
walking-cane can be pushed easily by the hand up to the 








water down the declivity. It would be difficult to explain 
the real effect of these diversified contours, without 
the aid of several cross-sections of the ground. There 


|is very little doubt that in some places which will 


presently be referred to, a slight upward force has been 
developed, resulting in a vertical displacement of some parts 


| of the footway. Of all the houses at the time of our v'sit, 


“Spring House” had suffered the most severely. The lower 
windows and doors are knocked completely away, one of 
the side walls describes a curve of separation from the front, 
with a versed sine of some two feet. That the local authori- 
ties could allow such an eminently dangerous structure to 
remain for a single hour in such a ruinous condition in the 
midst of a narrow and crowded thoroughfare, does not speak 
over well for their care for the safety of the public; but it 
preserves the attractive features for thousands of visitors, 
who are making the shopkeepers of Sandgate very busy indeed. 

A walk along the shingle in front of the new sea wall, which 
is well and substantially built, reveals the gratifying fact 
that, with the exception of a solitary bulge, and a few slight 
cracks, the structure is practically intact. There is never- 
theless but very little provision made for the drainage of the 
adjacent land. ‘‘ Weeping holes,” such as are common to all 
retaining walls, and also frequently inserted in the abutments 
and wingwalls of bridges, are very few and far between. In 
any case, the capacity of drains of this description is not 
sufficient to carry off storm waters, and the introduction ofa few 
properly dimensioned culverts under the road, and terminat- 


| ing in the sea face of the wall, would be attended with beneficial 


results, It is just possible that this wall, against which the 
shingle is in many places piled up to within 3ft. or 4ft. of the 
coping, together with the resistance offered by an old well- 
consolidated road, may have acted in some degree as a kind of 
buffer to the further spread of the wave action of the settlement 
of the ground. There are two features among others which 
appear to afford some confirmation of this assumption. The 
one is the cracks right across the carriage-way in the grounds 
of Encombe, close to the entrance, which do not show signs of 
having been caused by subsidence, but rather by the up- 
heaval of the sub-stratum. 

Again, along that part of the footpath where the flags 


| have been dislodged, the curbstones Have clearly been lifted 


off their beds and thrown over on their sides, and certainly 
evince no signs of settlement. It would thus seem that in 
these two places the sliding, and consequent settlement, of 
the ground was arrested, the result being that the mass was 
forced to rise to-find space for itself. It is not likely that any 
future subsidence of magnitude will develope itself, although 
necessarily it will require time for the disturbed strata to 
fully take its new bearings. In conclusion, we may perhaps 
record a very pithyand pertinent remark made to us byan old 
—we do not say the oldest—inhabitant of the district whom 
we casually interviewed. ‘‘ You see, sir, they was so busy a 
keeping oftt of the sea water, as how they forgot all the time 
they was a keeping in of the land water.” 








Rartway Rates.—The chairman of the Great Eastern Railway 
Company, Mr. C. H. Parkes, has informed Mr. Mundella that 
the directors of that company have instructed their officers to 
arrange charges as far as possible in accord with the rates charged 
to traders and others before January Ist, 1893. This course will 
entail a considerable loss, and the directors reserve the right of 
moderately increasing certain rates when trade and agriculture 
revive. 

ENGINEERING Society, Krine’s CoLiece, Lonpon.—At the 
general meeting, held on February 24th, Mr. Adlard in the 
chair, Mr. Longmore read a paper on ‘Submarine Vessels,” in 
which he gave a description of a number of the earlier forms of 
these vessels and a short account of the exploits of a submarine 
boat tried in the American War of Independence and the one used 
in the American Civil War. Some of their chief reasons of failure, 
viz., the unreliable methods employed in their submersion, and the 
want of an efficient motive power when travelling under water. 
Showing how these and a number of other faults have been over- 
come in the case of the vessels designed by Mr. Nordenfelt , also 
their probable use in future naval warfare. A discussion followed, 
in which Messrs. Adlard, Highfield, Cobb, Roberts, and others took 
part. 


ai at Ge 


RS e@ ote == 65 eet eo atm a oe oe ao ewe am 


@e eonwe oma & eB AeA om ete & ft Oe bes _— 7° ee ae ne cee: oo 6 eo 


gut wet oe OO ee tes tt 


SS A iet t 6 Olete oeee e 


=» 


madi e@wh @Oweede =f 8 em Se Ae 


<9 Of me Oe EO ee St 


fd in A ee ee od 











Mar. 10, 1893. 


THE ENGINEER. 


205 











RAILWAY MATTERS. 


Tehuantepec Railway, says the Mesican Finan- 

; ~_ being me with more tivity than ever before. There 

cw only a gap of about ten miles between the grading camps of 

the north and south divisions. Sand ballast is being supplied at 
the rate of 100 cars per day. 


Aw electric car ran away on a steep grade at Portland, 
Ore., on February 15th, and was derailed at its foot, killing three 
sengers and injuring twenty-five. Hngineering News also says 
a runaway on a cable incline occurred at Kansas City, February 14th, 
and five persons were injured. 


Durine the last five years the Prussian State Railways 
have built a great number of — for their employés, 
and they have now no less than 22,980 such dwellings, of which 
458 are for officials of a higher class, 6500 for employés such as 
station foremen and assistants and roadmasters, and more than 
16,000 for the lower grades of employés, and especially switchmen 
and trackwalkers. 


THe Governor of Madras has agreed to open the Kistna 
Bridge on the 31st inst. This bridge consists of twelve spans of 
300ft., resting on wells sunk 80ft. below low-water level. It was 

in on January Ist, 1891, and is the quickest piece of work for 
its value that has been done ; the next in order of quickness being 
the Sher Shah Bridge in the Punjab, which has seventeen spans of 
200ft. each, on 75ft. wells, and was finished in sixteen months. 


At the half-yearly meeting of the North London 
Railway Company, held at Euston Station, on the 16th February, 
1893, the chairman said: ‘‘ The whole of the company’s passenger 
rolling stock has been fitted with the automatic vaccum brake, as 
required by the Board of Trade. So far, we do not find the working 

uite so certain as our old Clark-Webb brake, and it would seem that 
the expenses for fuel will be rather greater. The installation has 
cost £35,000, £7500 of this has already been paid out of revenue.” 


Ir is stated that negotiations are in a forward state 
for the acquisition of land to enable the construction of a light 
railway up the Rheidol Valley to the Devil’s Bridge, some twelve 
miles east of Aberystwith. The railway will not only provide 
facilities for passenger traffic, but will open up a wide tract of 
lead-mining country. A company is being formed by Messrs. 
Bright, Horsefield, and Co., Grosvenor-chambers, Manchester, 
for the purpose of acquiring and developing the Gothic and 
Gellireirin Mines. The district a few years back exported some 
£20,900 worth of lead ore per month. 


In concluding a report on a collision which occurred on 
the 20th January at Hulton’s siding, near Chequerbent, on the 
London and North-Western Railway, Major Marindin says this 
is an accident which, like the recent one near Thirsk on the North- 
Eastern Railway, would have been prevented by the use, in its 
complete form, of one of the “ lock-and-block” systems, for the 
crossing of the engine and brake-van on to the down line would 
have locked the block instrument for that line, and also the start- 
ing signal at Daubhill, until the line had been cleared by the 
passage of the engine and brake-van into Hulton’s siding. 


Tuer directors of the North-Eastern Railway favour the 
construction of a new railway between Eston and the main Darling- 
ton to Saltburn line. Sir Joseph Pease, Bart., M.P., in reply to the 
deputation who waited on the North-Eastern Railway directors, 
said he knew the wants of the district were such as to claim railway 
communication, and the deputation had not exaggerated in any 
way. He presumed that the directors would consider the scheme 
further. It is generally expected that the new line between Hartle- 
pool and Sunderland, «74 ham Harbour, will receive Parliamen- 
tary sanction, and that there will be no difficulty in securing 
capital to carry it out. 


A SPECIAL appeal is being made on behalf of the United 
Kingdom a Officers’ and Servants’ Association, of which Sir 
Myles Fenton, Kt., is president this year, the Prince of Wales 
being patron. It is mentioned that the need for such an Institu- 
tion is shown in the fact that during the past year 603 railway men 
and the servants of railway contractors were killed and 9156 were 
injured in the performance of their duties on or about the various 
lines of railway. This is very far in excess of the accidents to 
poaes killed and injured in all the factories and workshops in the 

‘nited Kingdom. The secretary is Mr. J. Salmon, and the offices 
of the Association are at 21, Finsbury-pavement, E.C. 


Tue Great Eastern ee Coney propose to esta- 
blish new arrangememts for their Berlin traffic, under which it will 
be possible over the new route for first-class passengers to travel 
between London and Berlin with a return ticket costing 28s. less than 
the sum now charged. The new route is from London to Harwich, 
and thence in a new steamer built on a novel plan in regard to berth 
accommodation to the Hook of Holland—instead of, as hitherto, to 
Rotterdam. The train awaiting the boat at the Hook of Holland will 
convey passengers via Rotterdam and Amsterdam along the Dutch 
Railway to Rheine, which is in the German territory, and thence to 
Lihne, where it will meet the express from Colone to Berlin. The 
Great Eastern contemplates building in all three steamers, at a cost 
of about a quarter of a million. These vessels will make 174 knots 
an hour, and will accomplish the sea journey in six hours. 


A NEw scheme for the establishment of a metropolitan 
railway in Vienna has been brought forward. It is promoted by 
the Anglo-Austrian Bank, Messrs. Siemens and Halske, and the 
General Austrian Electricity Company, who have approached the 
municipality with a detailed scheme for the construction of an 
electric railway to encircle the inner town and a branch line to pass 
through the inner part of the town. The ring line would commence 
at the Praterstern and terminate at the crossing of the Schwarz- 
spanier-street by the Wihring-street, although it would eventually 
be extended to the Danube Canal. If a concession is granted for 
these lines, they would be laid down on the slotted conduit system, 
which has yielded good worl:ing results at Buda-Pesth ; Siemens 
and Halske would the contractors, and the current would be 
provided by the General Austrian Electricity Company. Another 
scheme—this, however, concernin gBuda-Pesth, for an underground 
electric railway in that city—has been abandoned by the promoters, 
Messrs. Siemens and Halske, who have succeeded in making a 
common agreement with the tramway company, and, according to 
— a portion of the latter’s lines would be worked on the trolley 
system. 


Tue Porte having recently granted some further rail- 
way concessions in Asiatic Turkey to the German Kaulla Syndicate, 
M. Cambon, the French Ambassador in Constantinople, has 
demanded that the concession for a railway connecting Beyrout, 
Damascus, and Aleppo, with the right to prolong it to Bagdad, 
should be granted as a sort of compensation to a Frenchman. 
Cambon was, however, not at first in a position to comply with the 
Porte’s request that he should give the name of the proposed 
concessionnaire. Two persons whom he ultimately named were both 
found <7 unfit to carry out such an enterprise as a railway, 
and were, therefore, declined by the Porte. Considering the 
perseverance with which M. Cambon is wont to prosecute his plans 
in Constantinople, it behoves land, the ‘Standard correspondent 
Says, to keep a sharp eye on such further action as he may take in 
connection with this froject, lest she be suddenly surprised by an 
accomplished fact. ere is special significance in the fact that 
gg — to obtain the concession for a railway from Aleppo 
demand to be permitted to continue the line to Bassora, and thus 
teey get possession of the future land route to British India. 

is all goes to show that it is political aims which are really at the 
tottom of M. Cambon’s demand. 


If that were granted she would then, no doubt, . 





NOTES AND MEMORANDA. 


THE deaths registered last week in 33 great towns of 
agent and Wales corresponded to an annual rate of 20°8 per 1000 
of their aggregate population. 


A PAPER on “ The Part Ringed ny ie Steam Jacket in 
Multiple Expansion Engines,” by M. A. Witz, appears in a recent 
number of the Comptes Rendus. 


THE annual death rate of London per 1000 from all 
causes, which had been 19°1, 18°8, and 19°7 in the preceding three 
weeks, further rose last week to 20°8. During the four weeks 
ending on Cotuiay See the death rate averaged 19°6 per 1000, 
being 1:8 per 1000 below the mean rate in the corresponding periods 
of the ten years 1883-92. 


In London 2788 births and 1718 deaths were registered 
last week. Allowing for increase of population, the births were 11 
and the deaths 74 below the average numbers in the corresponding 
weeks of the last ten years, In Greater London 3749 births and 
2150 deaths were registered, ——e to annual rates of 
33°4 and 19-2 per 1000 of the estima papention. 


THE mean proportion of organic carbon in the water 
supplied to London in January was found to be *159 part in 100,000 
parts of the water, with a maximum of ‘248 part in any single 
sample examined, as against a mean of ‘198 part and a maximum 
of part in the previous two months’ supply. The above is 
— to 1 part of organic matter—almost wholly vegetable—in 

,000, or to 1b, in 281 tons of water, or to 503, pints ; so 
that a consumer of cold water may drink two pints per day for 
seventy-six years before consuming | lb. of this carbon. 


At a recent meeting of the Edinburgh Royal Society, 
Mr. John Aitken read a paper on “The Particles in Fogs and 
Clouds.” Ina r read some time since on “‘ The Water Particles 
in Clouds,” Mr. Aitken came to the conclusion that there was a 
relation between the density of the clouds and the number of water 
particles present. In May last year he made further observations, 
and got results opposite to the former. Instead of the density 
being nearly proportional to the number of water particles present, 
it was much short of proportionality, and the particles were small 
in size. Mr. Aitken points out that the size of the ticles of 
water changes with the age of the clouds, and concludes that his 
first observations were made upon old clouds, while the latter series 
were made upon newly-formed clouds. He also considered the 
question of the persistence of fog particles. There are two kinds 
of fog. In one the particles tend to persist, in the other they do 
not. That is, in one case change of size of the particles takes 
place rapidly ; in the other it does not. In town fogs it is not so 
much the number of dust particles that is of importance as their 
composition. If town dust were composed of particles having an 
affinity for water, the fogs would have shorter duration. 


A NEw “ Mitchell” pneumatic culm conveyor has been 
recently set to work by Messrs. Simpson and Watkins, coal 
operators at Jermyn, Pa. A local paper states that the invention 
is most simple, and consists of a common pipe, through which a 
blast of air is being driven by the oer Root blower. Into 
this pipe in front of the blower the culm is let slide and the blast 
takes it up and conveys it to its destination. At the Jermyn 
breaker the blast carries the culm at an angle of 45 deg. to the 
altitude of 175ft., and a horizontal distance of 300ft. Se takes 
from the breaker a ton of culm a minute, and can as easily bring 
that quantity a mile as 100ft. It is estimated that it can carry 
from the breaker a ton of coal culm every two minutes of time, 
and fetch it a distance of two miles. It thus does away with the 
culm draw man, the driver, the headman, the driver on the head, 
and the dumper, besides with the services of two mules; and 
besides it saves the rolling stock, as no cars are required, no rail- 
road tracks, no pulleys nor rope, and no extra drum in the engine 
house to hoist the culm. Although the coal is carried at such a 
rapid speed, the pipe in which it travels is not, according to the 
American Reudidee, at all heated or worn by friction. It is 
stated that the coal is borne in the centre of the blast and comes 
out in a stream from the middle of the pipe. The air acts as a 
lining, and prevents the coal from striking against the sides no 
matter how many tons the pipe may have. 


A sHoRT time ago the more extended use of glucinum 
was advocated by Mr. R. A. Fesenden, who predicts for it a greater 
future than for aluminum. This metal was named glucinum by 
the French chemists on account of the sweetish taste of some of 
its salts ; it is also called beryllium, because it was first detected 
in the beryl. The oxide of the metal was first isolated by 
Vauquelin in 1798, and the metal itself by Wéhler in 1829, who 
prepared it by fusing the chloride with potassium. He obtained it 
asa dark grey powder, which, by burnishing, took on a metallic 
lustre. It remained for Debray, the most fertile inventor of 
ee to obtain the metal in a coherent state. This he did by 

ringing the vapours of the chloride and of metallic sodium 
together in a current of hydrogen. The metal so obtained is 
silver-white and does not decompose water even at a red heat. 
Its atomic weight is 9°1 and its specific gravity 2°l. Its rigidity, 
as compared with iron is as 1350 to 750 at 10 deg. C. Its resistance 
to elongation is 65 kilos., as compared with 47°7 kilos. for a wire one 
millimetre in diameter. Its electrical conductivity is equal to 105, 
that of silver being 100. In regard to its price so much cannot be 
said. According to Mr. Fesenden, 5 per cent. glucinum ore can be 
bought for 24 cents per pound, or at the rate of 4°80 dols. per 
pound of glucinum. He states that Castner’s method of making 
aluminum doesequally well for pos and that estimating on a 
yield of 50 per cent., the metal can be manufactured for about 
15 dols per pound. There is undoubtedly much conjecture in this, 
but even so it is interesting and worthy of attention. The 
Engineering and Mining Journal says the principal glucinum con- 
taining minerals in Americal are the beryl, bertrandite and 
phenacite. 


Tue following conclusions are given by Mr. F. Mylins 
and Mr. F. Foerster in a paper on the “ Discrimination of the Suit- 
ability of Glass Vessels for Chemical Use, and the Action of Water 
on Glass.” The paper was recently given at length in the Journal 
of the Society of Chemical Industry. (1) The solubility of glass in 
water is produced by a decomposition, by which in the first place 
alkali is set free. (2) The silica of the glass is next brought into 
solution by the free alkali. (3) The composition of the solution 
changes according to the condition of the digestions. (4) The 
quantity of alkali brought into solution from a given surface under 
given conditions is a measure of the action on the glass under these 
conditions, (5) The action on glass surfaces by cold water falls 
at first very quickly with the lengthof time of digestion, but after- 
wards approaches a constant value. (6) Different kinds of glass 
show a different resisting supectiy to solution. (7) The action on 
glass increases very quickly with the temperature. (8) The relative 
vulnerability of several kinds of ~ is dependent upon the 
temperature. (9) From glasses of equal vulnerability unequal 

uantities of substance may go into solution. (10) The vulner- 
ability of good glass is appreciably decreased by previous treatment 
with water. (11) The worse a glass is, the less is its vulnerability 
reduced by treatment with water. (12) The vulnerability of glass 
surfaces is altered by ‘‘ weathering.” (13) After treatment with 
water glass surfaces have the property of fixing alkali from the 
solutions formed, and on a fresh treatment with water to give it up 
again. (14) Potash glass is much more soluble than soda | apt 
but the difference vanishes as the proportion of lime in the ae is 
increased. (15) In glass vessels that are only slightly attacked by 
hot and cold water, lime, alkalis, and silica must exist in a definite 
ratio to one another. (16) Of all kinds of glass, lead flint glass is 
least soluble, but the surface of this kind of glass is corroded and 
easily attacked by acids. 








MISCELLANEA. 


Ir has been determined to substitute asphalte pave- 
ment for the old stone roadways on many of the more important 
quays at the port of Marseilles. The cost will amount to £21,000, 
and will be charged to the department of Public Works, under the 
head of improvement of maritime ports. 


THE great chimney of the Greenbank Alkali Works at 
St. Helens was blown down during a gale early last week. The 
chimney was completed in 1851, oa was 300ft. in height and 26ft. 
in diameter at the base. Only one man was injured. The damage 
is — at £8000 or £9000. About 200 men will be thrown 
out of work. 


Tue export of tin-plate from Great Britain to the 
United States for January, 1893, was 23,498 tons. The same 
exports in January, 1892, were 17,554 tons. The largest amount 
sent to the United States in the first month of the last four years 
was 32,018 tons exported in January, 1891. In 1890 the British 
tin-plate export to America was 115 tons more than those of this 
year. 


Tue Royal College of Science, and the Royal School of 
Mines, will hold a conversazione in the South Kensington Museum, 
on Thursday, March 23rd, at eight p.m. Professor C. V. Boys, 
F.R.S., will show his interesting experiments with soap bubbles. 
And a number of well-known artistes, and the band of the 
Grenadier Guards, under the personal direction of Lieutenant 
Dan Godfrey, will be in attendance. Mr. W. H. Brailey, hon. 
sec., will give particulars. 


Lyon, Grenoble and Briancgon are the three principal 
frontier towns, upon which depends the security of France against 
an invasion of Italy. It was intended to connect them by a railway 
of the standard gauge, but the works in the gorges of the 
Romanche and the mountains of the Meize were found to be of 
such magnitude, that the idea was abandoned. Instead, therefore, 
of the larger line, it has been decided to construct a steam tramway 
of narrow gauge, which will take the place of the present circuitous 
line uniting the three towns. 


In a paper on “ The Conditions which appear to have 
obtained during the Formation of Meteorites,” M. Daubrée says 
the heterogeneous structure of meteorites, the innumerable iron 

nules disseminated through the stony matrix, so different from 
the well-defined and voluminous crystals obtained by the fusion 
of the constituent minerals in the laboratory, and M. Stanislas 
Meunier’s success in imitating meteorites by means of gaseous 
reactions, lead to the conclusion that they have not been produced 
by fusion, but by a sudden precipitation of different gases into the 
solid state. 


THE area irrigated by canals in the Punjab last year 
and the revenue assessed were the largest on record, while the 
estimated value of the crops raised reached the enormous figure of 
895 lakhs. In the case of area the excess over the previous year 
amounted to over two hundred thousand acres, something under a 
third being due to perennial canals, and the case of revenue 
assessed to close on five lakhs. Indian Engineering says that 
compared with five years ago, the revenue shows an advance of 
no less than 224 lakhs. As to the value of the crops cultivated 
with canal water, the 895 lakhs of last year stand against 881 
in 1890-91, and overtop the total capital cost of all the canals by 
something like 205 lakhs. 


Tue Valley of the Wandle, in the district of Tooting, 
has long been noted for its overflowing artesian wells, but the 
numerous borings into the chalk of the London basin have con- 
siderably reduced the level of the springs of late years, so that 
most wells have ceased to overflow. ‘That this source of supply is, 
however, still copiously fed from the outcrop of the chalk bas just 
been proved by an artesian tube well which has been bored by 
Messrs. Le Grand and Sutcliff, hydraulic engineers, London, at 
Mr. Chambers’ watercress beds, Haydons-road, midway between 
Wimbledon and Tooting. The depth bored is 166ft., reaching 
about 30ft. into the chalk formation, upon penetrating into which 
the water rose to 17ft. above the ground, and the overflow at 
surface level is at the rate of 22 tons of water per hour. 


At Biel, in Switzerland, a new plant for driving 
machinery from a source of power ata distance was ina ted 
at the end of January last. A water power taken from the 
Taubenlock Ravine, drives, by means of turbines, dynamos produc- 
ing an alternating current of 2000 volts tension, which is conveyed 
by an open-air line of conductors to the shops of the Jura-Simplon 
Railway at Biel, a distance of nearly two miles, where # is partly 
employed directly for motive purposes, and partly transformed 
into acontinuous current of 110 volts for lighting. The turbines 
have been constructed by Messrs. J. J. Rieter and Co., of Winter- 
thur, and the electrical machinery by Messrs. W. Sahmeyer and Co., 
of Frankfort-on-the-Main. The working results are so satisfactory 
that it has been determined to obtain the power for lighting the 
railway station at Biel from the same source. 


Pumpine operations on the stranded warship Howe, 
which had been discontinued owing to the boisterous weather, were 
resumed last Friday. The vessel—the Standard’s correspondent at 
Ferrol says—righted on Sunday to 11 deg., and the bow lifted 
several feet, which allowed divers to examine the starboard 
bottom thoroughly, where two large holes were found. The 
divers are now engaged blasting rock under them. It appears 
that the salvors are in some difficulty with regard to the 8/-ton 
guns which they need to remove, but for which there appears to 
to be no available lifting gear in the country. It is no easy task 
to deal with 87-ton lumps on a deck in such a position ; and it has 
been proposed to case the guns in wood, launch them overboard if 
possible un to the decks of strongly timber-covered lighters or into 
the water, and then afterwards pick them up. 


Tue Bill authorising the construction of a bridge over 
the Mississippi River at New Orleans, La., has passed Congress, and 
reparations are being made to begin the necessary surveys. The 
bri ge will be of the cantilever type, with a centre span of 1095ft., 
and two shore spans of 757ft. each, at least 85ft. above high-water, 
and with two piers in the river. Its exact location will be 
determined by the surveys and borings soon to be made. An 
American contemporary says :—‘‘ The contract to build the bridge 
has been given to Messrs. Courthell and Karner, civil engineers, of 
Chicago, Ill.” Americans are just now much exercised on the 
subject of professional etiquette, and deploring the undignified 
ractices of the want of status accorded to consulting engineers. 
Tf they continue to be consulting engineers and contractors at the 
same time, it is impossible that the public will accord them a 
position other than that of the interested seller of goods. 


A suBsTITUTE for the Nicaragua Canal Bill is offered 
by Senator Stewart. It authorises the President of the United 
States to contract with the Governments of Nicaragua and Costa 
Rica for a right of way for an inter-oceanic ship canal between the 
Atla’ tic and Pacific Oceans, on the route proposed by the Maritime 
Canal Company of or and for a port at each end of the 
canal on the Atlantic and Pacific Oceans ; and to agree that the 
canal shall be constructed, equipped, and put in operation within 
ten years. It also authorises the President to negotiate with the 
canal company for the purchase of all its properties, rights, and 
franchises ; also to issue bonds not exceeding 100,000,000 dols. in 
amount, and _beari interest at not over 3 per cent. over 
8,000,000 dols. of which is to be paid to the Governments of 
Nicaragua and Costa Rica and the canal company. The 7 
of War, through the Engineer Corps of the Army, is to build 
construct, and equip the canal. 
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SELF -ACTING INJECTORS WITH ADJUSTABLE 
CONES. 

Tue chief advantage of an injector with adjustable cones 
—i.e., cones in which the actual spaces for the admission of 
steam and water are adjustable—over an injector with fixed 
cones is that the former works equally well at any boiler 
pressure, whereas the fixed cone injector works best only at 
one fixed pressure. A further advantage possessed by an 


adjustable injector is that it will deal with hotter feed-water, | 


and that the quantity of feed delivered is capable of consider- 
able variation. 
found inapplicable to self-acting injectors, owing to their con- 
struction entailing a divided combining nozzle (see Figs. 4and8). 


The difficulty has been overcome by the device embodied in the | 


injectors manufactured by Messrs. Holden and Brooke, 
of Manchester, which we illustrate above. Figs. 4 and 5 


show their standard adjustable self-acting injector, known 
as their 1890 pattern, which will work at any pressure from | 
Figs. 1, 2, and 3 show the | 


15 1b. to 200 1b. per square inch. 
details of the adjustable mechanism on a larger scale. The 
spindle V, which simply rotates, gives a longitudinal sliding 
movement to the steam nozzle N, the result of which is to 
simultaneously alter the steam and water spaces in the steam 
nozzle and combining nozzle respectively. As the steam 
nozzle moves forward from the position shown in Fig. 2—in 
which steam is entirely shut off and the water space fully 
open—the effect is to gradually increase the steam area at c 
from nil to its maximum—see Fig. 1—and to decrease the 
water area at f from its maximum to its minimum area. 
For the higher steam pressures the position of the steam 
nozzle is near to the spindle, while for the lower pressure it 
assumes the position shown in Fig. 1, where the water area 
1s small and the steam area large. The steam nozzle and 
spindle when brought into contact, as in Fig. 2, form a valve 
d, which entirely shuts off steam from the injector. The 
collar E prevents the spindle V from travelling longitudinally, 
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This double adjustment has hitherto been | 
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; and the key K prevents the steam nozzle from revolving. 
| Figs. 6, 7, and 8 show the same makers’ 1892 combination 
injector for locomotives. This instrument is also self-acting, 
and has the same adjustment as the 1890 injector, but has, in 
addition, all the requisite boiler fittings self-contained, being 


fixed direct on to the boiler by a single attachment, as shown | 
In Fig. 9 it is shown fixed on the back of | 


by Figs. 9 and 10. 
the fire-box, and in Fig. 10 on the side. A is the starting 
valve and valve seat, E the delivery pipe, F the steam pipe, 
M the water, and N the overflow pipe—which can be fitted 
with a warming cock when desired—and D the cap for 
removing the combining nozzle. A further feature of 
this injector is that the clack valve, together with its 
seating, can be removed under steam, and that the cones and 
whole interior of the injector can be readily removed by 
| means of an ordinary spanner. From the above description 
it will be seen that the whole forms a neat boiler mounting, 
and considerably simplifies the detail of the engine to which 
it is applied, saving as it does the ordinary clack-box, steam 
| valve, and water cock, with their necessary complement of 
| pipes, seatings, flanges, and rods. 
| It will be noticed that the well-known double adjustment 
| which hitherto, as in the original Giffard injector, has been 
obtained by two independent movements, is simplified down 
in the 1892 and 1890 injectors toa single movement requiring 
/no skill on the part of the operator, and that the same 
| handle also actuates the steam valve. The 1892 injector is, 
| in fact, the only combination injector which, in addition to 
| being self-acting, works equally well at all pressures from 
| 15 1b. to 200 1b. per square inch, gives a variable quantity of 
| feed at any pressure, and deals with heated feed-water. 
Since their introduction Messrs. Holden and Brooke have 
received large orders for these injectors from various 
| railway companies and locomotive builders, and there is 
| every indication that the 1892 is the injector of the future 


and regulating handle, B the stop valve, C the removable |. “+ 
| indispensable 
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for locomotives. 
at Chicago these injectors are fitted on the locomotive being 
sent by Mr. Winby, of London. 


Among the English engines being exhibited 








THE RATCHET BRACE. 


A QurEsTION has arisen respecting the inventor of that 
tool the ratchet brace. We believe the 
inventor’s name is unknown; but an early and crude ‘form is 
described in the Mechanics’ 
Magazine for September 5th, 
1835—vol. xxili., page 441— 
where it is called ‘a simple 
drill.” The account was com- 
municated by Mr. Christopher 
Davy, architect, who states 
that it was “‘ the invention of 
a workman at Mr. Hague’s 
manufactory.” Hague was a 
well-known engineer of that 
day, whose shop was in Cable- 
- street, Wellclose-square, from 

which much good work was 
turned out during the first thirty years or so of the present 
century. We give a reduced sketch of the drawing in the 
Mechanics’ Magazine, the artist of which has forgotten to make 
any provision for the feed. The ratchet brace seems to have 
been well known in 1846, McMahon’s double ratchet brace 
being described in the journal above quoted—vol. xlv., page 424. 
The motion of this brace was continuous. In 1847, Fern, of 
Newgate-street, registered his ‘“ eccentric lever brace,’’ which 
was a ratchet brace without a ratchet, if the expression may 
be allowed. A description will be found in the Mechanics’ 
Magazine, vol. xlvii., page 276. 











208 


THE ENGINEER. 





Mar. 10, 1893. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HEAVIER RAILS. 


Srr,—As the present winter is one of the most severe of this 
century for many countries, it has naturally affected the safety of 
all railway plant, particularly the rails. In Russia and Scandi- 
navia mercury has often frozen, so that spirit thermometers have 
had to tell the degree of cold. Canada has also experienced an 
unusually severe winter. It is, then, only natural that some 
railway accidents arising from broken rails and rolling stock should 
have taken place, but on the whole they are com tively not so 
many as in the olden days when iron was used for rails, so that 
steel seems to suffer less through cold than iron. Indeed, it 
appears that most of the fractures have been caused by insufficient 
weight of rail. The constant low temperature, such as in winter, 
is not the worst: the change of temperature in the day and night 
in the spring, along with the thaw of the noe a producing 
unevenness, is even a greater test for the rail. There is, then, for 
such an occasional strain as produced by such a winter as this, a 
surplus of strength required to avoid breakages and accidents. 
This niggardliness in giving insufficient weight in the olden time 
was caused by the high price of, say, £20 sterling per ton at the 
introduction of steel rails twenty years ago. Now the price is 
under £4 sterling, or less than it ever was before for iron rails, so 
there does not exist any reason for saving the material ; on the 
contrary, it is economical to use heavier rails, as more than half 
the value is recouped by selling the old rails, and it also lessens 
the cost of maintenance of permanent way considerably, besides 
securing safety from accidents. It was these altered conditions of 
things that brought me to design my so-called Goliath rail, 100 lb. 

r yard, as shown in a paper read before the Civil Engineers’ 
Tostitute in 1886. This fiange rail has since been adopted in 
Belgium with slight modifications, and rails have generally been 
made heavier in most countries. But there is just at present 
especial reason for progressing faster in this direction, for never 
was the want of heavier rails more felt than through this severe 
winter, and never were rails so cheap as just now. It was not 
with a view of introducing this 100lb. flange rail in England, 
where the roads with chairs are the strongest and safest in the 
world, but with the object of ascertaining whether with the flange 
rails as good and safe a permanent way could be obtained by 
giving more weight to it, that the Furness Railway was induced to 
lay down two years ago, on the main line near Barrow, one mile 
of 100 Ib. flange rail as I designed in 1886, alongside their usual 
English type of road. So far it has proved good. The rails were 
made at Barrow Steel Works, and they have stood a traffic of two 
million tons without any measurable wear, as shown by impressions 
from rails taken up and compared with original section. The cost 
of road is about the same for the two types, and the run at high 
speed is even smoother on the flange rail than on the English rail, 
with no knocking of loose rail joints. Some prophets have pre- 
dicted a rapid wear from interior porousness of the steel in the big 
rail head, but it does not show that by experience, besides the 
head is not bigger than the ordinary English bull-head rail. If 
this experience continues equally favourable the object of design 
and trial will be reached, to show whether as good a permanent 
way can be had with flange rails as with the bull-head and chair, 
if equal weight is given it. This will be a great benefit to all rail- 
ways using flange rails, and they are everywhere except in 
England, for with a heavily-worked road it is an almost im- 
possibility to change type of rail, but heavier sections can be easily 
introduced. If America is going to increase their speed to 100 
miles per hour, as is now talked about, they will require to rela 
their roads with heavier rails first. Anyhow, it shows their faith 
in the flange rail, and never was there a more favourable time for 
renewal than just now. C. P. SANDBERG. 

19, Great George-street, Westminster, S.W. 

February 24th. 


THE MYSTERY OF STEAM. 

Sir,—A correspondence highly specialised in character has gone 
on for some little time in your columns, and is apparently still 
going on, which it is, I think, impossible to peruse without curious 
feelings. We have three able mathematicians, Mr. Bower, Mr. 
Donaldson, and Mr. Mansel, all dealing with thermodynamics, and 
on the whole all disagreeing with each other. There are particu- 
lar points of agreement—there are numbers of points on which 
their views are apparently irreconcileable. To the general reader 
like myself, not one of these gentlemen is a greater authority than 
the other two. 

Reading and speculating and thinking over these letters, I began 
to ask myself a question or two. These questions startled me. I 
was almost frightened by their temerity, and yet I became at last 
even familiar with them, and progressed so far on the road of 
iniquity that I resolved to join in a small way in this corre- 
spondence, and unburden my mind, and ask questions. 

The first thing calling for consideration is this, who was Clausius ? 
It seems to me that if there had been no Clausius, there would 
have been no thermodynamics. Of course I do not forget Rankine ; 
but Rankine and Clausius worked on somewhat different methods. 
The great mass of English readers only know Clausius as I know 
him, through the translation of his book—written by the late 
Walter R. Browne. R. Clausius was a professor at the University 
of Bonn ; that is all I know about him. But for many years—until 
in fact the other day—I was quite content to believe that he knew 
everything about thermodynamics, and that what he said was law. 

It is quite unnecessary to ask who Rankine was. I had the 
honour of personal acquaintance with him, and the pleasure to be 
classed among his friends. Walter Browne, too, was a friend ; and 
we have had many chats over such questions as force and motion 
and thermodynamics. All through those days I was simply content 
to go where others led, and take what I was told in simple faith. 
But now I come back to the first question: Who was Clausius ? 

Mark the enormous importance attached to his name. Take 
away Clausius and what would become of Professor Cotterill or 
Mr. Bower or Mr. Donaldson? Would there be any such thing as 
thermodynamics? Where should we seek for such valued words 


as “Entropy” and ‘‘Isentropy,” where should we find $ , anda 


hundred other combinations of letters and signs—so little and 
carrying such fearful burthens? Who was Clausius, and why should 
we in the nineteenth century accept his ipse dixit as final ? 

I cannot, in the first place, find out that Clausius ever carried 
out any experiments himself in any way, and there is nothing in 
his writings to induce the belief that he knew anything practically 
about heat engines. His work consisted in taking certain data 
supplied by others, and building up an excessively complicated 
mathematical structure on the top of these data, and this has been 
regarded as impregnable, and if facts do not agree with Clausius’ 
conclusions, then so much the worse for the facts. Do away, as 
I have said before, with Clausius, and what becomes of thermo- 
dynamics as taught now in every engineering college throughout 
the country—from Aberdeen to Cardiff, and from Durham to 
Liverpool ? 

What are the certainties that Clausius is correct in all his con- 
-clusions? The great body of students in this country are, I fancy, 
unaware of the fact that—I suppose on the principle that a prophet 
has no honour in his own country—Clausius and his views did 
not go down on the Continent. There is a very straightforward 
appendix to Browne’s translations, which is very little read, and 
very little regarded when it is read, in which Clausius states some 
of the objections which have been urged inst his views in 
order to refute these objections. Some of his critics were out- 
spoken enough. Thus, Professor Decher said, ‘‘ The celebrated 
work of Herr Clausius, on which he himself and other physicists 





have built as on a sound foundation, is nothing more than a rotten 
nut, which looks well from the outside, but in reality contains 
nothing whatever.” Nor was Clausius slow to criticise in his turn, 
and he did not spare even so eminent a man as Rankine. Clausius 
classes him among “‘ those authors who have considered that the 
fundamental principle is not sufficiently pee peny eet even that 
it is incorrect ;” and then he goes on to deal with Rankine’s well- 
known theory that the real specific heat of a body may be different 
in different states of aggregation. Again, Hirn and Wand differed 
from his lusions, and so eminent an authority as Tait said of 
“Internal Work” and “‘ Disgregation” that Clausius ‘‘ had done a 
serious injury to science.” 

If, now, so first-rate an authority as Clausins is by no means to 
be regarded as infallible in his views, what shall we say of lesser 
lights? And may it not even be possible that in days to come it 
will be found that the bushels of formulz of which modern thermo- 
dynamics may be said to consist, are merely so much adventitious 
rubbish piled up, and smothering an exceedingly simple subject ? 
I confess that since my eyes have been opened by the very 
legitimate process of thinking for myself, the fact that Rankine, or 
Clausius, or Tait, oranyone else is cited as an authority, no longer 
bears the aspect of an infallible dictum from which there is no 
escape. Thus Clausius’ complicated and most lumbering ‘‘ proof” 
that heat cannot pass from a colder to a hotter y without 
extraneous aid, no longer carries conviction to my mind. I no 
longer believe that the specific heat of steam is ‘364, because I 
know that the figure is simply a deduction drawn by Clausius from 
the fact that the sum of the latent and sensible heat of steam is 
not a constant, and that no one has ever yet determined by experi- 
ment what the true specific heat of steam is, nor is it possible to 
carry out an experiment of the kind. 

Finally, I would ask one more question. What is the practical 
use of thermodynamics as taught by Clausius? How has engineer- 
ing been advanced by it? Will some one who is daily employed in 
lecturing, or otherwise imparting information to students, explain 
what is the ultimate end and object of it all? And will he further 
of his kindness and courtesy tell me why it is that all the inven- 
tions of importance, the improvement of the steam engine, the 
invention of the gas engine, the invention of the oil engine, of the 
spirit launch engine—which set at defiance a large section of 
thermodynamic mathematics—have sprung from the brains of men 
who know nothing about the theory of thermodynamics, and care 
less. Is this the fault or the misfortune of thermodynamics? Are 
we simply, because in intellectual as in other matters we follow our 
leaders like sheep, wasting the time of our students in grinding 
into them useless information ? Is there no professor, teacher, or 
learner who will give us even a single instance in which thermo- 
dynamics, as taught by Clausius or his disciples, has been of 
practical utility in the designing of a heat engine, which is a con- 

uent success of an intimate acquaintance with what has been 
written by the Clausian school ? 

Let it not be thought that I have picked one man out for censure. 
The very reason I have used a single name lies in the exalted 
position to which that name has attained. 

London, March 6th. 








THE SUBMARINE TORPEDO. 

Str,—A story is related in James Kelly’s work, published in 
1818, as follows :—‘‘ About this time—that is the summer of 1813 
—some infamous and insidious attempts were publicly encouraged 
for the destruction of the British men-of-war upon the coasts of 
America, by torpedoes and other explosive machinery, as will 
appear from the following extract from the American newspapers : 

**A gentleman at Norwich, U.S., has invented a diving 4 
which, by means of paddles, he can propel under water at the rate of 
three miles an hour, and ascend and ec ae at pleasure. He has been 
three times under the bottom of the Ramilies off New London. In 
the first attempt, after remaining under some time, he came to the 
top of the water like the porpoise for air, and, as luck would have 
it, came up but a few feet from the stern of the Ramilies. He was 
observed by the sentinel on deck, who sang out ‘boat ahoy,’ 
immediately on hearing which the boat descended without making 
areply. Seeing this, an alarm gun was fired on board the ship, 
and all hands called to quarter, the cable cut, and the ship got 
under weigh with all possible despatch, expecting to be blown up 
by a torpedo. In the third attempt, he came up directly under 
the Ramilies and fastened himself and his boat to her keel, where 
he remained half an hour, and succeeded in perforating a hole 
through her copper, but while engaged in screwing a torpedo to 
her bottom, the screw broke and defeated his object for that time. 
So great is the alarm and fear on board the Ramilies, of some 
such stratagem being played off upon them, that Commodore 
Hardy has withdrawn his force from before New London, and 
keeps his ship under weigh all the time, instead of lying at anchor 
as formerly. 

‘**This dishonourable attempt, evidently made under the sanction 
of the American executive, induced Sir Thomas Hardy to address 
letters to the public authorities of New London, and to the 
Governor of the State of Connecticut, on the subject. In these 
Sir Thomas states, that ‘he is fully apprised of the efforts to 
destroy the Ramilies, and that he shall do all in his power to defeat 
them, but he thinks it right to notify publicly that, since the late 
attempt, he had ordered on board from fifty to one hundred 
American prisoners of war, who, in the event of the efforts to 
destroy the ship by torpedoes or other infernal inventions being 
successful, would share the fate of himself and his crew. That, in 
future, whenever a vessel was taken, the crew would be kept on 
board until it was ascertained that no snare was laid for the 
destruction of British seamen, and that this regulation would be 
observed when a vessel was boarded and abandoned by her crew.’ 
Sir Thomas adds, that his example would be followed by all the 
commanders of his squadron. 

‘These representations had some effect on the American public, 
for, on the contents of the letters being known, a public meeting 
was held, and, as many of the citizens had relations and friends 
prisoners of war on board the British squadron, it was determined 
to present a remonstrance to the American executive against the 
further employment of torpedoes in the ordinary course of warfare.” 

Since when, may I ask you, Sir, has the “‘infamous” and ‘‘dis- 
honourable” practice become an integral portion of the naval code 
of honour? Is it not the case that the spare torpedo crept into 
naval practice, on the heels of the defensive lay torpedo for har- 
bour use, to which no one can object. Thes torpedo was fair 
and open warfare, but can the same be said of the Whitehead, 
Brennan, or Edison? Surely our forefathers’ code of morality in 
warfare should not be in advance of our own. All civilised nations 
have debarred the brutal explosive bullet, and why not the equally 
mean submarine torpedo! If such a remedy as Commodore 
Hardy’s were to be applied by any nation, could its opponent com- 
plain, and is there anything in practice or morality to prevent, 
say, a thousand prisoners’ lives being presented as a bar to the use 
of an implement which was acknowledged to be a disgrace to its 
employers not less than eighty years ago? 

REGINALD BOLTON. 

Engineering Exchange, Billiter-street, E.C., 

March Ist. 





THE ECONOMY OF FORCED DRAUGHT. 


Sir,—In your issue of the 17th inst. a short paragraph appeared 
on ‘‘ The Economy of Forced Draught,” which — quite correct 
in regard to particulars, with one exception which I will point out, 
appeared entirely through a mistake on my part. My intention in 
communicating the information was not for publication, but for 
personal information to you as editor, who are necessarily in touch 
with all matters affecting engineering p My neglect to 


mention that it was a private communication to me from my 
principal, and not intended for publication, has made it appear as 
if the communication had been made to you by Messrs. Denny and 
Co., whereas they had nothing whatever to do with the communi- 





—_—_—— 


cation, and are much annoyed that their name has : 

connection with the poe wa given. I have, hadee tenn on 
my regret that through my blunder this publication should 
occurred. 

The error in the particulars, which has only come to my know 
ledge since the publication of the paragraph, is the size of the 
furnaces of the Vadala; these should have been given as S7in, 
instead of 3ft. 7in. . 

‘“‘Didymus,” in your issue of the 24th inst., takes advantage of 
the occasion to make some characteristic remarks, 

As the steamers in which the comparative effects of forced 
draught and natural draught were tested do not happen to give 
different speeds under equal conditions with the same indicated 
horse-power, the argument of ‘‘ Didymus ” falls to the ground, It 
is unnecessary to reply further to ‘‘ Didymus,” as the saving of 
15 per cent. by this system of forced draught has been established 
by a quite sufficient number of iadepentionh cases to be affected 
by his sneers. ‘‘ Didymus” has been a persistent opponent of 
forced draught all through ; but the animus he displays takes the 
intended sting out of his remarks. ROBERT Bruce 

London, February 27th. : 


Tess 
1ave 





Sir,—If your correspondent ‘‘A. D.” had deigned to read my 
letter before hastening to make his remarks on it, he might have 
avoided misrepresentation of what I said about the Hawea and 
Taupo. Idid not say that the one engine developed 517-horse 

wer while the other developed 602-horse power. y did say that 

17-horse power sufficed to drive one ship at a given speed’ while 
the other required 602-horse power, and I crave your readers’ 
pardon for saying it again, but ‘‘A. D.” is evidently not what we in 
the North call ‘‘gleg in the uptak.” More power generally 
means more coal, and | think it a safe inference that the one ship 
required 15 per cent. more coal than the other at the same mosed. 
Jsing ‘‘ A. D.’s” phraseology, I might say that those who are versed 
in the conduct of trial trips by Messrs. Denny will need no assur. 
ance that those indicator diagrams were taken and computed with 
the test possible accuracy, but those otherwise versed—like 
“*A, D,”—will imagine all kinds of errors and stupidities which have 
no existence outside of their own consciousness. Also, those who 
are versed in the general working of the British India steamers 
will know that there is another experimental pair of steamers in 
that fleet wherein the results are unfavourable to forced draught, 
but it is nobody’s interest to publish their logs. 

What about the exhaustive trials of the Virawa and Vadala 
made by the builders with the thoroughness which is understood 
to distinguish their experimental work? Is it practicable or con. 
venient that an account of these should be published? I observe 
that ‘‘A. D.” would have no hesitation in adopting Mr. Howden’s 
system. We are not given the grounds of his confidence, but 
extreme readiness to rush in is not always regarded as a proof of 
wisdom. 

Glasgow, March 4th. DipyMvs, 


THE LONDON CHAMBER OF ARBITRATION, 


Srr,—The remarks made by the speaker on this subject at 
St. James’ Hall last week, and referred to in your issue of Friday 
last, are likely to mislead. Permit me to state that I have it on the 
best authority that so far as the fees charged by this Chamber 
being excessive, and above those charged for similar work outside, 
frequent complaints have been made to the Chamber by official 
arbitrators and others as to the small amount of fees to be charged 
by the Chamber of Arbitration. As the gentleman who spoke at 
that meeting expressed his gratification at the establishment of 
such a tribunal, he may have no anxiety that the fees charged are 
likely to deter anyone from taking advantage of the benefits such 
a Chamber offers to litigants. 

The matters in dispute will come before a body of gentlemen 
practically acquain with the subjects they have to deal with 
and in all cases dispose of ; up to the present,the unique results are 


that both sides have been satisfied with the decisions given. That 
such a court is greatly needed no sensible man can dispute. I was 
at the Queen’s Bench Court some time ago when a question of a 
large engineering account was being adjudicated upon. The 
parties had a special jury, specially qualified, as they no doubt 


thought, to decide upon their claims. Among<this special jury I 
observe the well-known features of a very well-known and respected 
butcher. 

March 8th. Civis, 





TUBE DRAWING BENCHES. 


Sir,—We notice that you publish in your issue of February 24th 
a letter from Mr. Platt referring to ours of the 17th ult., and we 
feel sure you will with your usual courtesy allow us to reply to that 
gentleman, this being our final word on the subject. Mr. Platt 
in his letter seems to us to be perigee the ancient operation of 
drawing a red herring across the trail, presumably with a desire to 
divert attention from the main issue. In our letter to which Mr. 
Platt refers, we specifically referred to the type of improved mid- 
geared draw-bench for cold-drawn seamless steel tube-making, as 
then illustrated by you, and we repeat, as designed by us in the 
latter end of 1891. We made no claim to be the originators of the 
mid-gear principle, although perhaps we might have done so, as this 
firm made mid-geared draw-benches for seamless metal tube-draw- 
ing for the well-known firm of Messrs. Everitt and Sons, somewhere 
about thirty years ago. Mr. Platt begs the real question and seems 
to us desirous of riding off on a side issue, upon which we shall not 
follow him. His letter of February 21st, if it means anything, 
means that he was before us in designing machinery for cold-drawn 
seamless tube-making, but this we cannot allow, considering that 
as recently as February 13th, 1891, we were quoting him for plant 
of this description ; obviously, therefore, he was not making cold- 
drawn seamless tube-making machinery at that time. : 

Finally, we must courteously decline Mr. Platt’s invitation to 
withdraw any of our remarks ; and we repeat our statement that 
the improved mid-geared draw-bench for seamless cold-drawn steel 
tube-making, as illustrated on page 149 of your issue of February 17th 
last, was designed by us in 1891, and that the bench illustrated on 

e 500 of your issue of December 9th last, as of Mr. Platt’s manu- 

acture, is singularly like it. As already stated, we leave your 
readers to draw their own inferences, SAMUEL FISHER AND C0. 

Nile Foundry, Birmingham, 

March 8th. 








THE TRANSATLANTIC TRADE AND QUEENSTOWN. — The Irish 
railway authorities, in view of the coming competition of the 
Southampton route for the Transatlantic mails, have been vigour- 
ously bestirring themselves, andthe Cork Chamber of Commerce 
and Shipping sends us the following interesting facts indicating the 
improvements recently made in the Queenstown service: Imme- 
diately on the arrival of the Cunard Royal Mail steamer Servia at 
Queenstown, on the 19th inst., the mails, consisting of 810 sacks, 
were conveyed to the special train in waiting, which was without 
delay dispatched at 5.30 p.m. direct for Kingstown, and arrived at 
Carlisle Pier at 10.16 p.m. Here the mails were embarked on the 
Ulster, in charge of an efficient staff of sorters from the Post-office, 
and the packet arrived at Holyhead at 2.45 a.m., Greenwich time. 
The London mails were at Euston, sorted and ready for delivery at 
10.7 on Monday morning, as well as correspondingly early in the 
other principal townsin Great Britain. The special through service 
wil! be a on all future occasions when the American mail 
steamers do not arrive at Queenstown in time to catch the ordinary 
mail train Some idea of the importance of the new arrangements 
will be realised when it is taken into account that the Servia’s mail, 
if con\eyed under the old system, would not have been ready for 
delivery until eight o’clock on Monday night—that is, ten hours 
later, which means for all business purposes the practical saving of 
a whole day. 
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PRIVATE BILLS IN PARLIAMENT. 





Since our last réswmé, another deserter has appeared in the 
Lancashire and Yorkshire and London and North-Western 
Railways—Steam Vessels—Bill, which was withdrawn on 
the second instant in the Commons. A reference may be 
made to the Loch Maree and Aultbea Railway, which, by 
virtue of its Bill, desires to be empowered to incorporate a 
company for the making of certain lines in the county of 
Ross and Cromartie, The length of the proposed line is a 
little over thirty-seven miles, by no means a contemptible 
undertaking in these days of see-saw branches and loop lines. 
Including loans, which in this instance amount to only 
£50,000, the total capital asked for reaches the very respect- 
able sum of £365,000. In connection with this Bill, as 
well as regards another to which we shall allude at the 
proper time, a question will be asked whether, in view of the 
vreat distress prevailing in the western districts of Ross and 
Cromartie, it may not be arranged that the aid of a Govern- 
ment guarantee should be sanctioned towards assisting its 
construction. Two of our leading railway companies have 
withdrawn their opposition. In the one case the South- 
Eastern Railway cease to trouble the suspended Hampstead, 
St. Pancras and Charing Cross Railway, and in the other the 
London and South-Western leave the field clear to the West 
Hampshire Water Company. 

When we were commencing our present article, and record- 
ing the official notices of the Private Bills which have since 
been launched on their parliamentary career, we drew atten- 
tion to the prevailing tendency for large and important local 
authorities to be empowered to acquire, obtain, or, as it 
were absorb, under certain conditions, works and undertak- 
ings which some time back were regarded exclusively as 
private enterprises. We may quote in corroboration of our 
statement that notices of motion have been given in the 
House of Commons to this effect with regard to the City and 
South London Railway, the Clapham Junction and Padding- 
ton Railway, the Edgware Road and Victoria, the Hamp- 
stead, St. Pancras, and Charing Cross Railway, and the 
Waterloo and City Railway Bills. With respect to all these 
Bills it is to be an instruction to the committees that they do 
insert a clause reserving to the London Council a power to 
purchase the undertaking after the expiration of a limited 
period on terms similar to those provided in Section 43 of the 
Tramways Act, 1870. Time will be required before the good 
or evil of this policy, which in many ways is contrary to our 
hitherto adopted system of carrying outand maintaining public 
works, will be satisfactorily demonstrated. In the Referee’s 
Court the locus standi or right to appear, was disallowed 
in the instance of the Gaslight and Coke Company against 
the London Open Spaces, as also with respect to the Devon- 
port Water Company as an opponent to a similar Bill, the 
East Stonehouse Water, and the Great Western Railway 
Company must cease to trouble the Barry Railway. The 
Referee’s Court was first constituted by the Standing Orders 
of the House of Commons for 1865, and as a rule the oppo- 
nent’s counsel begins, but this rule is sometimes waived. A 
notable instance of this deviation from the usual course of 
procedure was when the Forth Bridge Bill was before the 
Court. On the application of the petitioners that the 
deposited plans were not sufficiently explicit, that no, or very 
little, information was given respecting the nature of the 
works or the materials to be used, or any fair opening allowed 
for attacking the estimates, the Court required the promoters 
to begin. 

As anticipated in our last issue, the amendments in the 
Lords to the Manchester, Sheffield, and Lincolnshire Railway 
(Extension to London) Bill, have been agreed to in the 
Commons. Having complied with the Standing Orders, the 
London Hydraulic Power Bill has been ordered to be read a 
second time. A further stage has been reached by the Cor- 
poration of London (Tower Bridge) (Extension of Time) Bill, 
which has been read a second time and committeed. Resolu- 
tions from the Committee on Standing Orders have granted 
a dispensations to the Glasgow Corporation. the Suffolk 
County Council, the Plymouth Corporation Water and the 
East Stonehouse Water Bills. It is only with respect to the 
second of these Bills that the satisfactory rider has been 
added, ‘‘ That the parties be permitted to proceed with their 
Bill.” It may be mentioned that the Conservators of the 
river Thames have lodged a requisition to withdraw their 
petition against the Clapham Junction and Paddington Rail- 
way Bill. No less than twenty-five Private Bills relating to 
railways have been threatened, since our last publication, with 
that unpleasant postponement which means compulsory 
retirement from the sessional scene of action. 

The withdrawal of the Worcester and Broom Railway Bill 
adds one more to our list of casualties. Its principal object 
was to extend the time limited for the compulsory purchase 
of lands, and no demand for capital was made by the pro- 
moters. One step has been advanced towards procuring the 
funds necessary for the completion of our great inland 
navigation by the passing of the Manchester Ship Canal— 
Additional Capital—by the House of Commons Committee. 
Besides an extension of time for the further carrying out of 
the works, the modest sum of £2,000,000 is, so far, allowed 
to the company. In the Select Committee of the House of 
Lords the parties interested in the Cork and Fermoy and 
Waterford and Wexford Railway have been permitted to 
proceed with their Bill, and by the same tribunal the 
New Swindon Gas Bill was passed without any amend- 
ments. The former company seek to abandon the Waterford 
and Wexford section of the line, and to release part of 
their deposit money, without asking for any fresh capital. 
£45,000 is the sum required by the latter company to enable 
it to dissolve and re-incorporate itself. It fixes its maximum 
price at 4s. 9d. per 1000 cubic feet, and adopts a sliding scale 
as to dividend. Additional petitions have been lodged against 
the London Improvements Bill, the second reading of which 
comes on in the Commons to-day. Among other under- 
takings, the Clapham Junction and Paddington, the Hamp- 
stead, St. Pancras, and Charing Cross, and the Bexley Heath 
Railway Bills, have been relieved of some of their opponents, 
who have deposited requisitions withdrawing their hostile 
petitions. Standing Orders having been complied with in 
the case of the North British Railway Bill, it was ordered to 
be read a second time. A summary of the nature and objects 
of this undertaking has already appeared in our columns, as 
well as of the London and Blackwall Railway, the Bill for 
which, as amended, is to be read a third time. 

Both the Midland Railway and the West bon gre 
Tramways Bills have been read a second time and com- 
mitteed. A proposed new capital of £900,000 in shares and 
£300,000 in loans; is the estimate for the works contemplated 
by the Midland, which comprise a branch line in connection 
with its Chapeltown extension, a Gloucester dock line, and a 








widening of the existing track from Sheffield to Masborough, 
and from Birmingham to Derby. This Bill also seeks for 
power to enable the company to light its own works at Derby 
with electricity. Under the provisions of the latter Bill the 
company desires to be authorised to construct three and 
three-quarter miles of double line, and a quarter of a mile of 
single line of additional tramways, to raise £50,000, aud to 
borrow £20,000 from the Hammersmith Vestry, which body 
is interested in the new enterprise. Although not included 
in the catalogue of Private Bills, it may be interesting to the 
members of a profession which has many features in com- 
mon with our own, to mention that the Architects’ Registra- 
tion Bill, the name of which explains itself, has been read 
the first time, and the second reading fixed for May 11th 
next. A somewhat unusual occurrence has taken place with 
respect to the Plymouth Corporation Water Bill at present 
referred to a Select Committee. It appears that the evidence 
of a certain individual, who is either too modest or too shy to 
come forward, is essential to the promoters of the Bill. All 
endeavours to induce the gentleman to attend, having failed, 
the intervention of the House was requested, and the reluct- 
ant witness was thereupon ordered to be in attendance at the 
proper time and place. It may be mentioned here, for the 
benefit of any who may feel disposed to play a recalcitrant 
part in inquiries of this nature, that by the Standing Orders 
all Committees may, with the sanction of the House, in the 
execution of their duties, send for persons, papers, and records, 
and compel the attendance of the first-named, and the pro- 
duction of the other two. Resolutions reported from the 
Committee on Standing Orders have permitted the promoters 
of the West Highland Railway Bill to deposit their petition 
by a dispensation of the Orders, but have resolved adversely 
with respect to the Lincoln’s Inn-fields (Transfer) Bill. 

It has been said that it is sometimes hard to know a friend 
from an enemy, and it may be doubted whether the London 
County Council expected to number among its foes the 
London Billposter’s Protection Association, which corporate 
community have lodged a petition against the General 
Powers Bill of our great metropolitan guardians. The 
hostility displayed in reference to the Bills of the chief 
London local governing body is scarcely second to that 
manifested with regard to those relating to railways. 

It may be noted that the motion against the second reading 
of the London and South-Western Railway Bill has been 
withdrawn in the House, and the Bill passed through this 
stage of its progress. It is probable that this cessation of 
hostilities may hereafter include the twenty-five Railway 
Bills which have been equally menaced. So far as regards 
the acquisition of Hackney Marshes, York Water Gate, Hilly 
Fields, Brockley, and the maintenance of Albert Palace, 
Battersea, the Committee passed the London Open Spaces 
Bill. With respect to those clauses applying to the opening 
of Lincoln’s Inn Fields to the public, the preamble was 
declared to be proved, but the Committee was not satis- 
fied with the bye-laws proposed by the London Council, and 
intimated that the Trustees should confer with that body 
and submit the result at another of its meetings. 








GOLDSMITHS’ INSTITUTE ENGINEERING 
SOCIETY. 


AT the opening meeting of the session of the above Society, the 
resident, Sir Frederick Bramwell, gave his inaugural address. 
Mr. Lineham occupied the chair, and, after an introduction, Sir 
Frederick said :— 

Mr. Lineham, Ladies, and Gentlemen,—I am much flattered at 
being selected as President of the Goldsmiths’ Institute Engineer- 
ing Society. Iam an old member of the Goldsmiths’ Company, 
having been connected with it for some fifty years, and am a Past 
Prime Warden. I have to congratulate you upon the progress you 
have made, and am informed that though your Society has been 
in existence but afew months, you now number over 100 members. 
You have two principal objects in view, one of which only has 
been pursued up to the present, viz., the visiting of engineering 
works, in which you were accompanied by Mr. Lineham, who has 
explained that which you were witnessing, a point of very great 
advantage to yourselves. I may say here that I think you are 
very highly indebted to the head of Section A for his valuable sug- 
gestion in starting the Society. That during the season you have 
visited such places as the Arsenal, the Hydraulic Power Company 
at Wapping, the Tower Bridge, Messrs. Simpson’s Loam Moulding, 
Messrs. Penn, Maudslay, the Deptford and City Electric Lighting 
Stations, and one steamboat, the Dunnotor Castle. Henceforth you 
are not only to continue this branch of your study, but you propose 
to prepare papers for reading and discussion, and to obtain the 
friendly services of persons competent to lecture upon engineering 
or cognate subjects. Now, I find a great difficulty in addressing 
you. I need not enlarge upon the importance of engineering ; 
your presence shows you appreciate that. 1 hardly like to 
give you history, although within my own active work 
since my apprenticeship there has been so great a change in 
mechanical engineering, especially as to afford me means for an 
ample chronicle. Perhaps 1 may be pardoned for alluding to my 
early workshop days. There were no railways to and from the 
City ; the Greenwich railway was only under consideration. Most 
engines used steam of no more than 3]b. pressure. There was no 
planing machine, no slide lathe. If an engine crank had to be 
turned the pin was tooled first, and the shaft afterwards by means 
of a hanging tool, and the throw was much what it pleased 
Providence to make it, so that in a double-cylinder engine it 
frequently happened that the two throws were not exactly the 
same. Boilers were fed by a feed head, and if the pressure 
became greater than 3lb. the water was ejected, and this became 
a sort of safety valve. The notions regarding steam pressure were 
very vague. I have a great regard for a very interesting old hook 
‘** Belidor’s Architecture Hydraulique,” in which I read of a boiler 
erected in France having a heavy superstructure to keep down the 
pressure, and much the same construction was used in the boiler 
at York-road, Charing Cross, which supplied London with water. 
Sir William Siemens used to say that this load of masonry was 
clearly for the purpose of providing a large number of missiles in 
the case of an explosion. When quite a child I was taken by my 
nurse to see the water-wheels at London Bridge, which were also 
used for the water supply, and even at that early date engineering 
had a great fascination for me.. Everything then was different. 
The opportunities for technical learning other than those from 
apprenticeship were simply x//; that is now quite changed. 

his Institute is sufficient to show it. You may learn and 
learn well, and it would be your eternal shame if you did 
not; but I want you in the wg of your strength not to deal 
hardly with the older hands, but to remember that though they 
had not the advantages, they made the progress, and must have 
had very much in them to do this, when we consider their resources. 
One great advantage of instruction in principles is this:—Aspiring 
inventors need not attempt impossibilities. The learning of the 
— of mechanics will show you cannot get more work out of 
a machine than you put in to it, and will thus put a stop to useless 
inventions. Let us consider the connection of the past with the 

resent by the great examples of progress. Boiler pressures have 
en increased from 31b. to 150 1b., and these pressures have been 
utilised by engines of continually increased expansion with single, 
compound, and triple cylinders. The triumphant position of the 
steam jacket, though many times questioned, is worth noting. 





First used by Watt, he does not appear to have been aware of the 
principle involved. Forced draught, by which I mean a closed 
stokehold—not the closed ash-pit, whichis very old. Verycuriously 
this adjunct to marine propulsion was seen by me at work in the 
United States as long ago as 1853. I spoke of it on my return, 
but no attention was paid to it until the principle found — 
tion in torpedo boats. I will read from my note-book for 1853:— 
“October 11th, 1853. Camden and Amboy Railway Steamer, 
Richard Stockton. Tonnage 651. Two boilers on each after 
sponson, machinery made in 1852 by Haslan (?) and Hollingsworth, 

ilmington, Delaware. Wheels 22ft. diameter, 9ft. wide; boiler 
fein. thick, proved to 551b., to work at 39; actual pressure 25 |b. 

ilers have two fireplaces in each, they burn anthracite coal ; 
each one has a powerful donkey working a blower which blows 
into the boiler-room, the door, &c. being kept shut, and the stoker 
under pressure.” The object of the arrangement was to prevent a 
tongue of flame coming from the fire in case the door should be 
left unlatched. Large steamers were constructed on most unsatis- 
factory principles in the early days. Nothing could have been 
more unlike a box girder or braced structure than the wooden 
ships, but the present double bottoms and iron decks form probably 
as good specimens of girders as can be made, competent to carry 
without straining their own weight and that of their cargoes, 
while the points of support are changed at every moment by the 
force of the waves. I may mention also the great advances in the 
speed of ocean steamers, and wish I had time to describe carefully 
to you how much we owe to the late Mr. William Froude, ‘who by 
by means of his admirable paraffin models, showed how to predict 
with absolute accuracy the performance of the full-sized vessel. 
The material employed was very easily worked, and could be re- 
melted for further models. 

Another great feature in the engineering of to-day is that of 
making subterranean communications by means of tunnelling, with 
the aid of shields and compressed air. The Thames Tunnel was 
the earliest of these great works, and the shield was in several 
sections, so that each could be advanced separately by a screw-jack, 
but there was no compressed air, and the difficulties were very 
great, for in some places an artificial soil had to be constructed by 
tipping in clay. I was shown these works when in progress by the 
elder Brunel. Compressed air was, introduced by Sir Thomas 
Cochrane—afterwards Earl Dundonald—who took out a patent in 
1830—No. 6018. I knew him very well, he was a clever engineer, 
but not being trained he sometimes made mistakes in detail. His 
patent was for ‘‘ excavating, sinking, and mining,” and included 
**an apparatus for compressing atmospheric air into subterranean 
excavations so that {its elasticity may counteract the tendency of 
superincumbent water or moist earth to fill such excavations,” and 
he refers to the undertaking which is now executing beneath the 
river Thames at Rotherhithe. 

Now, let me say a few words about electricity and its present 
condition. Faraday was the great, and to him we owe the 
science of electrical engineering, although his discoveries have 
been considerably developed by many other great workers, whose 
names are legion, one of the greatest of these being my late 
valued friend, Sir William Siemens, who, though he died some 
eight years ago, I cannot now mention without bitter regret. You 
have often been told that a little learning is a dangerous thing. 
This is a great mistake. Learn all you can. It is only a shallow 
knowledge of everything as your end and aim that is wrong. Sir 
William Siemens used to say, ‘‘ Learn one thing thoroughly, and 
after that a little of everything.” The development of practical 
electricity began with the telegraph, and I remember how 
astonished we all were when a murderer was captured by its aid ; 
but telegraphy is fast giving way to telephony. Electric arc 
lighting was first shown at the Exhibition of 1862 applied to light- 
houses. Since then it has been much further developed, but the 
incandescent system of Edison and Swan is, after all, the most 
useful extension of electric lighting. I do not want to introduce 
political economy, but when the advance or hindrance of engineer- 
ing is due to Parliamentary interference, the science deserves your 
study. Several years ago, when the time was ripe for general 
electric lighting, Mr. Joseph Chamberlain, then President of the 
Board of Trade, introduced an Act to enable electric lighting 
companies to be formed, but at the same time provided that city 
authorities might buy up their concerns at the end of twenty-one 
years at the mere cost of the material, while should they not be 
then pleased to use their right, it should occur again at the end of 
every seven years. Only recently a change was made, on the 
discovery that the Act was a direct hindrance to enterprise, for in 
effect it meant, ‘‘ We will let you run the risk when the scheme is 
not paying, but will take it as soon as you have made it successful.” 
The vicious principle is still retained, but the time has been 
extended from twenty-one to forty-two years. The result I need 
hardly tell you. You see it in the very general installation of 
electricity throughout the metropolis and various towns. 

I am now about to extol myself. The Giffard injector created 
very great interest from the first, if only because its action seemed 
impossible of comprehension. I was myself the first to give a 
complete explanation of that action without the aid of mathematics. 
My contention was that the whole thing might be summed up in 
the single word “‘ concentration,” and to show this I devised an 
arrangement by which a head of water left one vessel and entered 
another, rising almost to the same height by simply shaping the 
opposite nozzles with such care as to concentrate the pressure upon 
the smallest possible area. A similar example is that of an armour- 
piercing projectile. A blunt-ended shot will be flattened still 
further, but a pointed one will receive very little deformation in 
entering the plate. 

To close with a few remarks on technical education. For the 
first eight years of its existence, I was chairman of the executive 
committee of the City and Guilds of London Institution. Iam 
now a Vice-president, but have not time to take an active share in 
the management. Iam glad, however, to know of the good that 
it is doing, and of its recognition of merit in those who go up for 
examination. I am glad to find that even at this very ony period 
of the existence of your Society, Mr. Walter Erant has succeeded 
in obtaining the bronze medal of the‘Institute and third position in 
the country for mechanical engineering, while the same student 
has obtained a Queen’s prize in advanced machine drawing, which 
is granted, I am told, to only a few top men. I have some further 
notes placed in my hand with regard to the success of other 
students of Section A, from which I find that in three advanced 
subjects—steam, mechanics, and machine drawing—there has only 
been one failure in each, equivalent to 12 per cent., while the 
grand total of all its subjects represents a success of 82 per cent., 
a result of a very gratifying character, which is greatly due to the 
excellent instruction which Mr. Lineham has given you. 

A vote of thanks was next proposed by Mr. Redmayne, which 
was carried unanimously. Sir Frederick briefly tendered his thanks, 
and the proceedings terminated. 








TRON AND STEEL lNDUsTRY.—Mr. Swank, of the American Iron 
and Steel Association, in an official report which has lately been 
published by the Department of the Interior, with regard to the 
progress of the iron and steel industries of the United States 
during the last twenty years, states that the production of iron ore 
has risen from 3,031,891 tons in 1870, to 14,591,178 tons in 1891. 
The average annual imports of iron ore during the last twelve 
years were only 719,300 tons. From the tables given, says Mr. 
Swank, it is evident that the United States is the greatest producer 
of iron ore in the world, and is therefore more independent of 
foreign sources than any of the chief iron-making countries. 
Moreover, the supply for the future promises to be practically 
inexhaustible. There is, however, a scarcity of Bessemer ores on 
the Atlantic coast, and the imports are chiefly to supply this 
want. The Lake Superior ore fields give 56 per cent. of the total, 
the next in importance being the Cornwall ore district, in Penn- 
sylvania, which has been worked since 1740. 
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W. M.—You seem to mix up speed of plunger or piston with quantity ina 
very curious way. Read the article again, and you will no doubt see your 
error, 

Enquirer.—You will find both the kinematic chain and the screw-pair 
treated at length in the “* Mechanics of Machinery,” by A. B. Kennedy. 
London: Macmillan and Co, 


ENGINEERS’ KITS. 
(To the Editor of The Engineer.) 

Sir,—I notice in Tae Evxoineer to-day that ‘‘E. A.” is at a loss to 
know what a journeyman engineer's kit of tools consists of on his 
obtaining work in an engineer's shop. I may say they are very few— 
some men have no‘acommon rule. At any rate, a man with “a good 
kit” would put them all in his coat pocket. L.J. 8 

Dartford, 8rd. ata 
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THE FIRST LORD OF THE ADMIRALTY’S MEMORANDUM ON 
THE NAVAL ESTIMATES. 

Tue explanatory statement issued bv the First Lord of 
the Admiralty of the Naval Estimates for 1893-94, does 
not indicate any material departure from the policy of 
the preceding Board. The Navy Estimates for the coming 
financial year amount to a net total of £14,240,100, which 
is less than the sum voted for 1892-93 by £100. Ten 
years ago, however, £11,735,000 was considered sufficient 
to maintain a Navy adequate to the requirements of this 
country. But we were then falling dangerously behind 
in this our first line of defence, in view of what was being 
done abroad; and the country, roused from its apathy, 
began then to urge more active measures, which culmi- 
nated a few years afterwards in the Naval Defence Act. 
The increase in our Naval force during the interval is 
especially marked in the number of officers, seamen, 
marines, and coast guard voted for the fleet. For 
1883-84 the number was 57,250; while for 1893-4, 76,700 
are required; an increase in the interval of 19,450. The 
addition in 1893-94 to the number voted for the present 
year is 2600. Even now it is often stated we have not 
sufficient men to give complete crews if our whole fleet 
was mobilised; and that during a prolonged war there 
would be considerable difficulty in keeping up the supply. 
But we cannot augment indefinitely the number on the 
active list; and if our present reserve is inadequate, we 
must create one by a shortened term of service. 

The shipbuilding progress under the old programme 
has been, on the whole, very satisfactory, and is an 
eloquent testimony to the resources of this country. 
On the 31st of March, 1893, four years out of the five 
contemplated in the Naval Defence Act of 1889 will have 
elapsed. Out of seventy ships provided for in that Act 
one-half will then have been completed, and either in 
commission or ready for service. Out of the thirty-two 
vessels building by contract it is anticipated that 
twenty-five will have been delivered. This includes the 
first-class battleship Ramillies, three first-class cruisers, 
seventeen second-class cruisers, and four torpedo gun- 
boats. The progress of contract work is stated to have 
been satisfactory on the whole, though from causes 
beyond the control of either the contractors or the 
Admiralty the dates for the delivery named in the 
contract have been largely exceeded in some cases. 
The dockyards have, however, exceeded expectations in 
the construction of what was given to them. Earlier 
dates of completion than were originally named have 
been secured for the first-class cruisers and battleship 
Empress of India. The Hood will also be completed 
during the current instead of the following year. It is 
estimated that only nine out of the seventy ships 
included in the Naval Defence programme will not be 
completed on March 31st, 1894. One of these nine 
vessels is the battleship Revenge. Since this programme 
was initiated one additional battleship has been laid 
down. This is the Renown, building at Pembroke. The 
Estimates for 1892-93 provided for commencing two 
other battleships; but on further consideration it was 
found necessary to postpone this work until 1893-94. 
The Renown is to be an improved Centurion, with 
a displacement of 12,350 tons. She is to be 20ft. 
longer, and to have 2ft. more beam. Her heavy 
armament is to consist of four 10in. guns, similarly 
mounted to those of the Centurion. Her secondary arma- 
ment will include ten 6in. quick-firing guns, and others of 
smaller calibre. It is stated that the protection of this 
auxiliary equipment is to be more efficient than in any 
preceding battleship. The hull armour is also to be 
arranged on an entirely different principle from that 
adopted in the Centurion. Doubtless advantage will 
| be taken of the increased resisting power to penetration 
afforded by the Harveyised nickel steel plates ; and, as a 
| diminished thickness of armour can now be carried, it 
| will probably be distributed over a greater area. We 
| have slowly but surely been emancipating ourselves from 
| that curious predilection for a small patch of enormously 

thick armour, of which the Inflexible was the earliest 
example. What the protection for the auxiliary arma- 
ment may consist of in the Renown no details are 

afforded ; but it is doubtful whether the casemate system 
will be extended. The Navy generally are not in favour 
of enclosing individual guns to such an extent. The 
difficulty of communicating with them in action, and other 
defects, counterbalance the increased protection afforded. 
The Renown is to have an extensive equipment of sub- 
merged torpedoes. Now that we are employing White- 
head torpedoes charged with 2001b. of gun-cotton, and 
having a large steel chamber of compressed air, which on 
being struck by a projectile may burst with great violence, 
the tendency is to place these weapons below the water- 
line, where their manipulation may be carried out in 
security. The difficulties of discharging from the broad- 
side in this position have been practically surmounted up 
to speeds of 16 knots. The Renown—like the Centurion 
—will be sheathed and coppered; and it is stated she 
will be capable of passing through the Suez Canal. From 
the description she should be a useful class of ship; 











— many will consider the increase of size undesirable, 
and would prefer the addition of two vessels of smaller 
dimensions. 

Turning to what is proposed for the new year, the 
Admiralty propose to commence in the dockyards two 
new battleships of the Royal Sovereign type, with certain 
improvements. The main aimament is to consist of four 
12in. guns. These are of new design, in which steel 
riband for strengthening the inner tube is extensively 
employed. They will be lighter than the 67-ton gun, but 
have greater penetrative power. It is doubtful, however, 
whether there is any advantage in having a piece inter- 
mediate between the 29-ton gun and the 67-ton. Little 
information is afforded as to other details of these new 
battleships ; but it is stated that the secondary armament 
will be superior to all existing battleships in both power 
and protection. We must therefore reserve further 
criticism until more information is available. 

Two first-class cruisers are to be given out to contract. 
They are to embody the results of experience gained with 
our existing cruisers, particularly of the Blake and Edgar 
classes; and in speed, coal supply, armament, and 
defence are to surpass any cruiser built or building. We 
may conclude from this they will not be of less than 10,000 
tons displacement, and will assimilate in some respects 
to the merchant marine it is their mission to protect. It 
has for some time been evident that we could not rely 
only upon auxiliary cruisers for craft of extreme speed 
and coal endurance. Foreign nations, notably Russia, 
have been building regular cruisers of this type, with a 
powerful armament and a considerable amount of pro- 
tection. Hitherto, an armed merchant steamer could run 
from a regular cruiser. But when the latter was given 
an equal speed, it became clear that the former was at a 
great disadvantage, and it became necessary to construct 
on similar lines. Hence we find first-class cruisers 
running to 10,000 tons, while we now have to build 
second-class cruisers of 4500 tons. Three new vessels of 
the latter class are to be commenced next year. They 
are to be improvements on the Astrea class ; more power- 
fully armed, better protected, and possessing large coal 
endurance. As the Astrea class are 4350 tons, it is 
doubtful whether these improvements will not bring up 
the new craft to close on 5000 tons. We cannot quite 
dispense with the old class of gunboats on foreign 
stations, and two more are to be built. 

Much pressure has been put on the Admiralty from 
time to time to increase the torpedo flotilla, and ten 
first-class boats were provided for in the Estimates for 
1892-8. Provision was also made for six torpedo boat 
destroyers, with a speed of 27 knots. These are a small 
type of Rattlesnake, and it is doubtful whether the 
reduction in size will be an advantage. Ability to keep 
the sea and overtake a torpedo boat necessitate qualities 
which cannot be combined in any craft of less than 
500 tons. Every hostile torpedo boat must be shadowed 
by a destroyer, and hence we require a great addition to 
our fleet in this class. 

Nothing has been so satisfactory of late years con- 
nected with the Navy as the closer union there has 
been between its officers and those of the mercan- 
tile marine. The service of many members of the 
latter in the fleet has proved of great benefit, and the 
more it is extended the better. Certain changes are now 


proposed in the Naval Reserve in this direction. There 
is to be a retired instead of a honorary list. Arrange- 


ments for a higher training will be made. There is also 
to be a periodical embarkation of men belonging to the 
Second-class Reserve instead of annual drill at batteries, 
which will be a great step. Further criticism of these 
Estimates must be reserved for future consideration ; but 
in the meantime it is satisfactory to find that the change 
of Government has not led to any considerable reduction 
in the expenditure on the naval service. 


RADIANT HEAT. 


THE remarkable results obtained by Professor Dewar 
from the use of high vacua as a means of preventing 
the transfer of heat have not yet excited the atten- 
tion the discovery deserves, probably because the 
importance of it has been masked by the brilliant and 
exciting investigations which have ended in the liquefac- 
tion of air and oxygen on a comparatively large scale. 
There can, however, be little doubt that when men of 
science have time to sit down and quietly digest the in- 
formation which Professor Dewar has supplied, they will 
see that the fact that oxygen can be liquefied is as nothing 
compared to the fact that heat cannot jump over what 
may be termed an empty space with anything like the 
facility hitherto supposed. If this be trne—and there is 
really no reason to doubc it—the whole theory of radiant 
heat requires important modifications, and nearly all the 
elaborate mathematical investigations that have been 
based on this theory become worthless. 

Radiant heat has long been regarded as the analogue of 
light. A body surrounded by other bodies of a different 
temperature either gains or loses heat, tending always to 
the condition of equilibrium with its surroundings. The 
text-books tell the student that when a body cools it is 
parting with its motion, and sending according to the 
undulatory theory, waves through the ether. While it was 
thought that caloric was itself a fluid, it was believed 
that this fluid streamed away from a cooling body 
through space. When caloric disappeared from the 
realms of science, ether waves took its place in the 
discharge of numerous functions, and not the least 
difficulty or hesitation was experienced in explaining 
what heat radiation is. The similarity existing between 
it and light was demonstrated, for example, by the well- 
known -concave mirrors glowing charcoal and lump of 
ice experiment. The precise amount of heat radiated 
from the sun has been calculated in terms of cubic miles 
of coal burned per minute, and so on. Professor Dewar 
now comes forward and proves that the ether alone can- 
not transmit heat at anything like the rate commonly 
postulated. At one stroke he has robbed the mysterious 
ether of half its virtne. The sunis, perhaps, not cooling 
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at all, perhaps cooling at an infinitely slow rate. The 
whole cosmical theory built up with so much care on a 
foundation of secular cooling, vanishes into thinair. Lord 
Kelvin and his co-workers will have to begin all over again 
and formulate new theories, and all because Professor 
Dewar has shown that heat cannot pass in the way 
hitherto supposed the apparently insurmountable barrier 
offered by a few inches of space in which exists the 
nearest approach to a vacuum. 

It has been known for years, although little has been 
said on the subject lest, we suppose, the minds of 
students should be unsettled, that the undulatory theory 
of light is very nearly as unsatisfactory as a theory can 
be. It breaks down completely over double refraction, 
while it leaves everything to be desired as regards 
metallic reflection. Lately it has been shown, too, that 
the idea that undulation can take place in an absolutely 
continuous fluid is open to question, while the theory 
that the ether is discrete or molecular involves diffi- 
culties not less important, though different in kind. It 
would seem now that the apparently firm ground on which 
the phenomena of radiant heat rested has been cut away, 
and that the ether—useful servant-of-all-work as it has 
been—can no longer serve our turn to the extent sup- 
posed. Asit has failed to account for all the peculiarities 
of light, so now it fails to explain those of heat. 

It will, perhaps, be argued that although the ether can- 
not transmit dark rays of heat, it can transmit light rays, 
and that, as a consequence, the sun can send heat to the 
earth and into space. We do not possess sufficient 
information as yet to be able to speak positively on this 
point; nor is it, indeed, necessary. Professor Dewar’s 
far-reaching discovery—we say “discovery,” because there 
was no good reason to assume beforehand that empty 
space could be much superior to a gas at rest as a non- 
conductor—supplies sufficient food for speculation as it 
stands. Let us take it for granted that only dark heat is 
preserved in a planet, and we see that even with this 
limitation the geological and astronomical phenomena 
involved are of stupendous influence. If there is no gas 
in space, nothing but the mysterious ether, then this 
earth, for example, cannot have cooled in the way hitherto 
supposed, by the radiation of heat into space. It may 
be answered, of course, that we know that the sun 
radiates heat because the world is warmed by his 
rays. That he transmits energy to us in some way 
across space is certain, but is it at all certain that 
it has any existence at all as heat in space? To illus- 
trate what we mean, let us suppose that a stream of shot 
was suffered to fall from a lofty tower on a metal plate. 
The plate would be heated, but it would be very incorrect 
to say that the heat had been sent as heat from the top 
of the tower. Clerk-Maxwell, writing on radiant heat, 
says :—‘‘ Substances which admit of radiation taking 
place through them are called diathermanous. Those 
which do not allow heat to pass through them without 
becoming themselves hot are called athermanous. That 
which passes through the medium during this process is 
generally called radiant heat, though as long as it is 
radiant it possesses none of the properties which distin- 
guish heat from other forms of energy, since the tem- 
perature of the body through which it passes, and the 
other physical properties of the body, are in no way 
affected by the passage of the radiation, provided the 
body be perfectly diathermanous.” It is quite possible 
to conceive, not only that the sun’s energy has been 
transmitted to us in a form bearing no resemblance to 
heat, but, again, that the amount of energy thus lost by 
the sun is limited by the planets or other bodies on 
which it is expended. That, in other words, if the planets 
were annihilated, the sun would no longer lose energy. 
These and various other speculations suggest themselves 
as a matter of course. To answer them finally, yes or no, is 
not yet possible. It is to be hoped, however, that 
Professor Dewar will extend his investigations on the 
relations obtaining between high vacua and heat trans- 
mission. In everyday life the engineer is perplexed with 
problems which have never yet been solved. For 
example, why is it that the radiant heat in a fire-box is 
of such great value as a steam maker, and yet that, 
whether we use it or not, so little effect appears to be 
produced on the temperature in the smoke-box? The 
whole subject of radiant heat has been in a most unsatis- 
factory condition from the first. Professor Dewar has 
found confusion and left chaos. Let us hope that out 
of the ruins will be built up a really satisfactory and 
substantial structure ; but this cannot be done until the 
true import of the Royal Institution experiments has 
been realised by our scientific world. 

It must not be supposed, however, that Professor Dewar 
goes so far as to assert that heat cannot be radiated at all 
acrossa vacuum. He holds that the expression, “ radiant 
energy,” must be confined strictly to vibratory energy 
transmitted by the ether, as distinguished from the trans- 
ference brought about by gaseous matter. The true 
bearing of his discovery seems to be this. Hitherto it 
has been held that the radiation of heat, as in a fire-box, 
was effected almost, if not altogether, by the ether, and 
that the clear transparent gas, such as carbonic acid, 
rather tended tocheck radiation than to promote it. Pro- 
fessor Dewar’s experiments go to show, however, that this 
view is mistaken, and that if there was a perfect vacuum 
in the fire-box above the glowing fuel, only very little 
heat indeed would pass to the plates, although real radia- 
tion would not be stopped. The rate of cooling of suns 
and planets surrounded by a gaseous atmosphere held to 
them by gravity, while space is absolutely empty of 
matter, must be an enormously complicated question, 
the solution of which is, at present at all events, quite 
beyond the powers of the mathematician. 
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IRISH RAILWAY PROSPECTS. 

THERE is much interest felt in the position of the Irish 
railway companies just now. A fall that has taken place in 
the values of the shares is due to political apprehensions, and 
cannot be said to be justified by other influences. This year, 





whilst the British railway traffic receipts have been decreas- 
ing generally, those of the chief Irish railways have been 
increasing as generally and in a marked degree. The Great 
Northern Railway of Ireland is one of the large typical lines 
of that country, and its receipts, its area, and its traffic 
are increasing. Its expenditure on capital account for the 
past half-year was about £38,969—a sum that is small when 
compared with that of the great English lines, but represent- 
ing works that in the future may be productive, and that 
should enable traffic also to be worked more expeditiously 
and economically. The sum we have just named includes 
£36,000 on the lines and works’ that are open for traffic—a 
new station at Dundalk and new works at Belfast being the 
most costly of the specified works at distinctly-named points 
of the line; but a sum of £21,718 spent on the inter-locking 
signals and extension of the block telegraph being the most 
important item. On the line in course of construction—the 
Ardee branch—£398 was spent in the half-year, and this 
branch is to be gone on with in the present half-year with 
some rapidity, its total cost being over £35,000. In the cur- 
rent half-year, it may be added that the general expenditure 
on capital account is expected to be slightly less than that of 
the past, the decrease being due to the fact that the inter- 
locking of signals and the block telegraph works have now 
been practically completed. It is obvious that these Irish 
railways, even when connecting the two great centres of the 
country, as the Great Northern of Ireland does, traverse dis- 
tricts that are widely different in regard to population and to 
traffic from those of the British railways. The Great 
Northern has, for instance, 535 miles worked by its engines, 
and of this about 487 are owned by it; but the mileage run 
was only about 1,568,924 miles, which is small to that of 
British lines. Obviously, then, there is not the need for the 
elaborate works that are here wanted, nor is there that capa- 
city for remunerative extension that there is on this side of 
the Channel. But as the traffic grows on the Irish lines— 
and it is growing, as we have said—and as the great trunk 
lines are now remunerative, it may be looked on as certain 
that there will be a development of needs for works, and 
probably an increase of stations on the borders of the great 
towns that will early involve the companies in more capital 
expenditure—but capital expenditure of a most remunerative 
kind. As yet, the passenger traffic on the Irish lines can 
barely be said to be tapped. On the Great Northern, which 
connects Dublin and Belfast, and crosses the country to Bun- 
doran, there were in the past half-year only some 2,440,000 
passengers—a limited number for a line of a mileage such as 
that we have stated. The land law legislation of recent days 
should do something to develope the resources of that sister 
country, and in that development there are probabilities of 
traffic for the companies that should make their future even 
more lucrative than the present is to most of them. 


IMPROVED ENGINEERING PROSPECTS. 


A CAREFUL consideration of the conditions which just now 
surround the engineering trades gives support to the belief 
that prospects in these industries are rather better than is 
generally supposed. The railway rates question is for the 
moment making against the prosperity of the engineering 
interests by having seriously increased the charges for con- 
veyance of machinery to some parts of the kingdom. But 
there is some reason to anticipate that once this difficulty 
has been got out of the way—and the companies certainly 
profess to be willing to make a change—the prospects may 
assume a more active aspect. The important new home rail- 
way schemes, which in one form and another are just now 
on the ¢apis, must have a very satisfactory bearing upon the 
future of certain of the leading constructive and other en- 
gineering industries of the country, and hardly less important 
are the new dock and harbour projects in hand in Yorkshire 
and the South-West of England. Upon the new Bristol dock 
scheme, for example, a sum of no less than a million and 
a-half is to be expended, and a Bill for the construction of the 
works is to be pushed forward this session. Advantage must 
result to English bridge-building firms from the recent floods 
in Queensland. These have carried away some of the finest 
bridges in the country, which must necessarily be replaced, 
and much of the iron and steel work, if not the entire new 
structures, will have to go out from British workshops. In 
other parts of Australia and South America many much- 
needed constructive schemes have of late been postponed 
owing to lack of money on the part of the Colonists. With 
improvement in the financial condition of these countries 
should come orders for these delayed engineering works, and 
this circumstance, therefore, affords much future promise. 
The prospect of a repeal of the McKinley tariff is imparting 
fresh hope to our textile industries, and machinery orders 
from this source should early revive, while considering the 
continued development of cotton manufacture in India, we 
may expect further good orders for textile machinery from 
that market. Turning to the electric engineering industry, 
remarkable prosperity characterises this newest of the en- 
gineering branches, and from Leeds and other centres come 
reports for orders in excessive quantity, and of additional 
hands having to be set on. Among many of the agricultural 
machinery engineers, too, a good deal of energy prevails at 
present, and in other directions also reassuring indications 
appear. It is gratifying to notice that no less an engineering 
authority than Sir James Kitson, M.P., entertains the 
favourable views here expressed, and Mr. Alderman 
Bailey, of the Manchester Engineers’ Association, ridi- 
cules the idea that English engineers and machinists can- 
not beat the foreigner, and entertains most buoyant anticipa- 
tions for the future. 








LITERATURE. 


A Pocket-book for Miners and Metallurgists. Compiled by 
FREDERICK Danvers Power, F.G.S. Small 8vo., pp. 320. 
London: Crosby Lockwood and Son, 1892. 


Tu1s work, intended as a vade mecwm for those engaged 
in mining and metallurgy, contains a series of rules, 
formule, tables and notes for use in field or office work, 
such as may be required in the multifarious operations 
falling within the daily duty of the practical miner and 
metallurgist. The contents, as stated in the preface, are 
largely compiled from Molesworth, Bayley, Fehland, and 
other well-known: books of reference, both English and 
foreign, and have as regards the general, physical and 
mechanical sections, been fairly well selected. There is 
also a compendium of blow-pipe analysis from Landauer, 
and a sketch of the methods of assaying the ores of the 
heavy metals other than those of iron. The only special 











metallurgical contribution is a short article of two pages 
on the constitution of slags. Nearly forty pages are 
devoted to arithmetical matter of the common Ready. 
Reckoner order, including original tables of the value of 
gold and silver, progressing by intervals of 3d. and 44, 
per ounce respectively. Steam engines are comprehen. 
sively treated in twenty-two lines, including four lines 
devoted to lubrication. There is a tabular comparison of 
the value of English and American money, on the basis 
of 1 cent being equal to }d.,2 cents 1d., and so on cent by 
cent to1 dol., and thence by larger intervals to 100 dols. ; 
three pages being devoted to the results of this not very 
complicated problem, or rather more than has been 
thought necessary for the five-figure logarithm table in 
the earlier part of the book. The latter is a very poor 
specimen of numerical printing, and seems better fitted 
for trying spectacles than for actual use in computation, 
About fifty pages are given to miscellaneous information, 
classed under the head of mineralogy and geology, and 
there is a descriptive compendium of ore dressing in 
about twenty pages, together with short notices on 
mechanical drawing, photography, and toxology—a table 
of poisons and their antidotes. The last fifty pages con. 
tain a glossary of terms used in prospecting, mining, 
metallurgy, &c., from which we extract the following 
definitions :— 
Miner (Min.): An underground workman skilled in extri. 
cating rocks and minerals. 
Mining Engineer (Min.): A man having knowledge and 
experience in the many departments of mining. 
Whim (Min.): A large horizonal drum, supported by 
suitable framework, round which the rope attached to 
a bucket in the shaft is fixed. The whole is worked by 
a horse which walks round it. 
The latter part of this sentence is somewhat obscure. No 
doubt the horse might walk round the whim and as far 
away from it as possible if free, but being tied to it he 
has to walk the whim round, which is not quite the same 
thing. These and many similar definitions make the 
glossary very amusing reading, but are not convincing as 
to its utility, and we fear that the compiler has taken 
too wide a range of subjects, and treated them too 
unequally, for his work to be of much value for practical 
use. 


An Introduction to the Differential and Integral Calculus: 
with Examples of Application to Mechanical Problems. By 
W. J. Mituar, C.E. Blackie and Son, London, Glasgow, 
Edinburgh, and Dublin. 1892. 

Tue author has performed here a veritable feat in present- 

ing in only sixty-four pages a succinct and complete 

account of the principal operations of the ‘“ Calculus,” 
suitable for the use of students of the science of engi- 
neering and mechanics. The tyranny of the school. 
master, who arrogated to himself the right of settling 
what is and what is not knowledge by an appeal to his 
own standard of information, is now being broken down 
in consequence of the needs of such students as this 
little book is addressed to; and now-a-days it is no longer 
considered desirable to keep back from young students 
the knowledge and use of what have been very properly 
called the “‘ sacred symbols ”’ of the little d and the long /, 

The author emphasises each theorem as it arises by a well- 

chosen example. The illustration of the position of the 

connecting-rod and crank on page 18—where the piston 
velocity is a maximum—requires modification to make it 
accord with Mr. Macfarlane Gray's treatment. 

The Integral Calculus is introduced immediately and ap- 
plied to finding moments of inertia, as required in the 
design of a screw shaft, or ofa beamor rail. The treatment 
of the strength of a thick cylinder—on page 51—is not in 
accordance with Barlow’s laws, and those employed in 
the design of modern artillery. We think the author 
might improve this excellent little work, without adding 
more than two or three pages, by a well chosen collection 
of elementary examples, with results appended. 


Simple Explanations of Engineering Formule. Direct Stress 
and Stiffness. By R. W. Western. B. T. Batsford, 
High Holborn, London. 1892. 

Tuis is a book of similar object to that of Mr. Millar. As 

the author remarks, ‘“‘ Many writers on this subject 

ostensibly avoid any use of the Calculus, as likely to scare 
their readers ; however, they cannot help using the method 
of the Calculus, since most of the formule are quite in- 
explicable without it; hence those tortuous and long- 
winded discourses, generally about /A\ instead of d, which 
go through exactly the same line of reasoning and take 
twice the time about it.” ‘The symbols f and d « may 
be dispensed with, but the ideas they represent cannot.” 
“It is astonishing how little of the Calculus is necessary, 
how easy that is to acquire, and what an immense simpli- 
fication it brings about.” 
Starting thus with the demonstration of the two 
conjugate theorems 
d x" ae a . m _ et? — att, 
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the author proceeds to show very successfully that this 

small amount of equipment of the Calculus is sufficient 

for the student to proceed to the attack of such problems 
as the relation of stress to strain, the resistance of straight 
bars, the relation between bending moment and shearing 
force, and so on, up to the deflection of beams and canti- 
levers, due to concentrated or distributed loads, and to the 
deflection of carriage springs, the theorem of three 
moments, and the theory of expansion rollers. 

The various chapters appeared as a feuilleton in a con- 
temporary journal, and the author has done well to 
republish them in a collected form, 
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SOUTHAMPTON AND THE AMERICAN LINE OF 
UNITED STATES MAIL STEAMERS. 


Tue Inman steamship City of New York, henceforth 
to be known as the New York, and now the property of 
the American Steamship Company, made her first 
appearance at Southampton on Saturday evening last 
after a voyage from New York of 6 days 21} hours. Thus 
was commenced a new era in the mail and passenger 
steamship trade between Southampton and the United 
States, and an inauguration of the Southampton Docks 
and the London and South-Western Railway Company’s 
new property, transport facilities and mail train and 
passenger service. On Tuesday the American Mail 
Company celebrated the appearance of the New York in 
the Southampton Docks by a banquet, at which a large 
number of the leading representatives of the commercial, 
the steamship, and the railway world were entertained. 

The banquet took place in the dining saloon of the 
New York. Mr. E. Taylor presided, and among those 
present were the American Minister (Mr. Lincoln), Mr. 
Foster (ex-Secretary of State, America), Mr. J. Wright, 
jun., (vice-president of the International Steam Naviga- 
tion Company), Sir Donald Currie, M.P., Professor J. H. 
Biles (designer of the New York), the Belgian Consul 
(Mr. Lemon, C.E.), Mayor of Southampton, Mr. F. H. 
Evans, M.P., Baron Gevers, Mr. E. A. Hart (Union 
Company), Sir Stewart Macnaghten, Mr. W. Portal 
(chairman of the South-Western Railway Company), Dr. 
Lloyd Parker, Sir Barrington Simeon, Mr. W. Adams, 
Mr. E. Andrews, Mr. J. W. Jacomb Hood, Mr. E. W. 
Verrinder, Captain Jamieson (of the New York), Mr. W. 
R. Galbraith, Mr. R. F. Church, and Mr. John Aird. 

The City of Paris, now the Paris, and the Berlin, and 
the Chester, all will henceforth not only cease to be 
known as of the Inman line, but will sail, as the New 
York did on the voyage which ended on Saturday, under 
the American flag. The Stars and Stripes will take the 
place of the Union Jack, and will be looked to for pro- 
tection by the existing ships of the American line, and 
by those now building for the same line by Messrs. W. 
Cramp and Son at Philadelphia. England loses these 
two fine ships as auxiliary armed cruisers, and if they 
were necessary before we now require four more. These 
ships now carry an American captain, although most of 
the crew are British. The engineers—the most impor- 
tant of the officers and crew of these great, powerful 
ocean-racing palaces—will probably for some time con- 
tinue also to be British, but changes will take place 
partly because of the change of English port. It is im- 
possible to escape all feeling of regret at the change of 
the flag of this line of ships, although the regret may 
have more of sentimental origin than of material 
foundation. Most of the speeches made at the 
banquet on Tuesday had as their burden the iden- 
tity of feeling, of aspirations, laws and language of 
the two nations concerned in the change, and the 
importance to both of that friendship and friendly 
rivalry which has originated and nominated the now 
great interchange of commerce of the two nations, the 
greatest that the world has known. The object of the 
speakers was to demonstrate that, although we are two 
as nations, we are in all that actuates and influences us, 
separated by no more antagonisms than are the people 
of two English counties. Sir Donald Currie mentioned, 
when he proposed *‘ Success to the American Line,” 
that it was exactly forty-one years since he was called 
upon to propose that same toast, but the Collins line, to 
which he then referred, had passed away. This for the 
oceasion was, perhaps, an unfortunate reference, but the 
conditions upon which an American line can be worked 
have changed since 1851, and Americans and British 
have every reason to think that the new American Mail- 
ship line may have a successful and lasting future. It 





starts with a subsidy under the Postal Subsidy Act of 
Congress, of the 18th May, 1892, and this carries with it 
great possibilities as well as responsibilities. 

The new ships which are now being built at Phila- 
delphia are intended to excel in some respects the New 
York and the Paris, but like these will be twin-screw 
ships. The main dimensions of the New York and Paris 
may be mentioned. Both were built in 1889 by Messrs. 
J. and G. Thomson, Clydebank, and are of 10,498 tons 
gross tonnage; length, 560ft.; beam, 63ft.; depth, 43ft.; 
proportion of length to beam, 8°89; indicated horse- 
power, 20,000; cylinders, 45in., 7lin., and 113in., and 
5ft. stroke; a speed of about 85 revolutions per minute, 
or 850ft. piston speed is the average. The boilers are in three 
batteries of three double-ended boilers, each containing 
six furnaces, having a total 1293 square feet of grate 
surface, 50,265ft. of heating surface, and working at 
150 lb. pressure on the Howden system. 

The change to which we have so far chiefly alluded is 
not, however, perhaps, so important as the change in the 
English port which these ships will use. The significance 
to Southampton of the advent of a great ocean line can- 
not but be placed at a high estimate, and when this, 
associated with works based upon great financial and 


commercial enterprise of one of the most powerful | 


railway companies of the country, its significance is more 
than doubled. When more than a decade ago the 
Peninsular and Oriental Company ceased to visit South- 
ampton, that portno doubt suffered. On several occasions, 
Mr. James Lemon, M.I.C.E., the Mayor of Southampton, 


has quoted figures to show that Southampton has not | 


suffered. His figures do not, however, fully support his 
contention, if it be admitted that a town, which in com- 
mercial matters has ceased to make noteworthy progress, 
has commenced a retrograde existence. 


It is true that within that time an additional dock— | 


that in which the New York now lies—has been built, 


| 1890, and now known as the Empress Dock. The 
land shown between it and the other docks has since 
that time been covered with railway sidings and cargo 
sheds, to which has now been added a cold meat 
storage warehouse with De La Vergne’s refrigerating 
plant by Messrs. Louis Sterne and Co. The sheds have 
recently been added to by the railway company, to give 
accommodation for the receipt and rapid examination of 
passengers’ luggage from the arriving steamships. Con- 
| cerning this it may be here mentioned that it would seem 
| desirable that a more rapid system of taking, receiving, 
| checking, and dispatch of the mails should be and must 
ere long be devised. On Saturday last about 900 bags of 
mails were received. These are noted one by one after 
receipt by the officials, and the mail-bag train is then 
sent on ahead of the passengers. This takes a long 
time—at least an hour and a-half—and then comes the 
Customs examination, which also takes a long time; so 
that after straining every nerve, or rather every rivet 
and connecting-rod, to save minutes in the time between 
New York and Southampton, hours are thrown away on 
arrival. On Saturday only two hundred and fifty pas- 
sengers were landed, so it is not possible to say how long 
this slow system of dealing with the luggage will take 
when the expected nine hundred passengers will be the 
usual number in the season. 

The total area of the dock property shown on the per- 
spective view is 208 acres, and for this the London and 
| South-Western Company pay £1,360,000, and took pos- 
session on November 1st last. The company has since 
acquired mud and low-water lands beyond the Empress 
Dock—as shown below—for £20 per acre, the company 
doing the reclamation work. Upon this Messrs. Lucas 
and Aird are now at work tipping chalk in large quantities 
to make the bank and quay to surround the area shown. 
This will be filled in, and will thus completely protect 
the new graving dock, which has already made great 
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but considering the splendid geographical position of 
Southampton, and the vast growth of maritime commerce, 
it must be admitted that the port has not prospered in 
comparison with others less favourably situated in some 
respects, although in a better position in others, more 
particularly with regard to coal and iron. The changes 
which have taken place in the last twenty years in all 
those things which caused the concentration of ship- 
building in northern yards have, perhaps, done more to 
stop the progress of Southampton than other things ; 
but the changes which time carries with it once more 
include some which may very favourably affect South- 
ampton as a shipping port. The area of distribution 
and consumption which some northern exporting ports 
command has been the source of the beneficial enterprise 
of those ports. There can be no doubt that Southampton 
will now be helped in this respect by the energetic enter- 
prise of the great railway company, which now owns its 
docks. The character of the exports and shipments com- 
mercially possible for a port like Southampton have been 
somewhat changed in its favour during the past ten years, 
and these with the very great advantages and comforts 
which passengers from London to America, vid South- 
ampton, may now enjoy, must tell greatly in its favour. 
To be able to enter a train in London which lands the 
passenger alongside the ocean liner in about two and 
a-quarter hours, and thus shortens the railway journey, 
avoids changing with cabs, and from cabs to landing 
stages, and then to tenders to join the ship some distance 
oft, sometimes in the worst of weather; this alone is a 
great inducement to passengers to go south instead of 
north. The dock accommodation at Southampton for 
departure as well as arrival of passengers becomes thus 
of great importance, and to these we may briefly 
refer. 

On page 214 we publish a general view of the docks 
and railway accommodation as they exist, and annexed is 
a plan showing the additional accommodation by means 
of the construction of the largest dry dock in the country 
and the reclamation of more land for warehouse 
and other extension now in progress from the plans 
of the engineers, Messrs. Galbraith and Church, 
MM. Inst. C.E., for the South-Western Railway Company. 

The perspective view on page 214 shows the docks 
with the new deep water open dock completed in 
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| progress. It is very heavy wet’ work, and some of the 
| finest heavy timbering ever seen in dock wall exca- 
| vation work is now to be seen in this wet and 
| treacherous ground. The entrance to the new graving 
dock is to be 80ft. in width, and is intended to be able to 
take the largest vessel likely ever to be constructed. 

The Empress deep-water dock, containing an area of 
eighteen acres, is of an irregular diamond shape, the 
north-east and north-west wharves being each 850ft. 
long. The south-west wharf is also 850ft. The south- 
east wharf is 50ft. shorter. The entrance, almost due 
south-south-east, is 175ft. wide, the entrance walls at each 
side being 200ft. long. At low water of spring tides 
there is 26ft. of water all over the dock, so that the 
largest vessels can be accommodated. The new 
Royal Mail Company uses this dock, and has important 
engineering works shown on the right hand of the 
engraving. The Hamburg American and the German 
Lloyd also use these docks. Mr, Alfred Giles, M. Inst. 
C.E., was the engineer; Messrs. S. Pearson and Son 
were the contractors. Cement concrete was largely 
used in its construction. 

The docks previously existing at Southampton, and 
also shown in our engraving, consist of a close dock, 
rectangular, nearly square, containing an area of 10 acres, 
and with a water depth of 28ft. Between it and river 
Itchen is an open dock of 16 acres, with an average 
depth of 18ft. at low-water springs, the average rise of 
the tide being 13ft. Opening out of it to the south are 
three parallel dry docks. That lying to the west is 500ft. 
long on the blocks, and 21ft. deep; the entrance is 66ft. 
wide. Next comes a small dock 251ft. on the blocks, 
with an entrance of 51ft. The third dock has 80ft. gates, 
is 500ft. long on the blocks, and is 23ft. deep. Parallel to 
the Itchen lies a fourth dry dock, which can be entered 
from the south direct from the river. This has 56ft. 
gates, and is 450ft. long. 

The new trains provided by the London and South- 
Western Company to run in connection with the Ameri- 
can line, and known as the American Express, leave 
nothing to be desired either in room, comfort, or easy 
riding. They are well lighted on the Pintsch gas system, 
‘and each coach weighs about 22 tons; they ¢ 
very few passengers, and are hauled by the splendid new 
engines designed by Mr. Adams for this class of work. 
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HISTORY OF THE CUNARD STEAMSHIP 
COMPANY. 
[Concluded from page 182.] 

Tne latest evolution in the science of marine engineering 
engaging attention in 1869-70 was the invention of compound 
engines, and into the working of these the Cunard Company 
next directed inquiry. They were soon satisfied of the vast 
superiority of the new over the old method, inasmuch as it 
utilised steain at a far higher pressure, and produced equal or 
better speed results on a much smaller consumption of fuel. 
In fact, the saving effected by the use of compound engines 
was so considerable that the company recognised their adop- 
tion to be an imperative necessity, and promptly took action 
to avail themselves of the improved mechanism. The fine 
screw steamships Abyssinia and Algeria, each of about 
3300 tons and 2480 indicated horse-power, with engines of 
the old-fashioned pattern, had just then been completed by 
Messrs. Thomson, and placed upon the New York station ; 
but the Batavia, a screw 
steamer of 2553 tons, in 
course of construction for 
another company on © 
Messrs. Denny’s stocks at . 
Dumbarton, was purchased 
and supplied with machi- 
nery on the new principle ; 
and an order was given to 
Messrs. Denny for a similar 
vessel of rather larger ton- 
nage, to be named the 
Parthia. Arrangements 
were also made for the 
conversion of the engines 
of the company’s most 
modern vessels. 

The ramifications of the 
company’s business were 
for a time further extended 
by the establishment in 
1872 of a line of steamers 
between the Clyde and the 
West Indies direct. Two 
sister ships, the Trinidad 
and Demerara, built that 
year, and each of about 
2000 tons, with large cargo 
capacity, were placed on 
the route, but, after sailing 
for about twelve months, 
they were withdrawn and 
sent to supplement the 
company’s service in the 
Mediterranean. 

In the subsequent six 
years the company in- 
creased their fleet by seven large screw steamers—all fitted 
with compound engines—of which the last was the Gallia, of 
4809 tons and 5300 indicated horse-power. As time had 
elapsed since the acquisition of the Persia and Scotia, the 
experience of the company had proved indisputably that the 
days of paddle steamers on the Atlantic were gone for ever. 
While still much appreciated and patronised by passengers, 
it was found that their enormous consumption of coal in 
relation to their tonnage and their restricted cargo space, 
rendered them unfit to compete successfully with the more 
economically worked screw steamers. So the Persia had 
been transferred to Messrs. J. and G. Thomson in 1868 as 
part pay ment of one of the 
vessels built that year; 
and, altbough the Scotia 
continued to sail for several 
years later, she was laid up 
for some time before being 
eventually sold to the Tele- 
graph Construction Com- 
pany in 1878. 

With respect to the 
ownership of the company. 
The original shareholders 
were by degrees bought out 
by the founders until the 
whole concern became 
vested exclusively in the 
three families of Cunard, 
Burns, and MaclIver. Upon 
the death, in 1865, of Sir 
Samuel Cunard, his shares 
were inherited by his son, 
Sir Edward Cunard; and 
at the decease of the latter 
in 1869 the Cunard interest 
devolved upon his brother, 
Mr. William Cunard, who 
from that time until the 
present has continued to 
represent the company in 
London. The management 
at Glasgow remained long 
under the wise and skilful 
guidance of Mr. George 
Burns, whose firm bore the 
style of G. and J. Burns— 
his brother James having 
been a partner with him—and on his retirement from busi- 
ness about a quarter of a century ago his mantle fell upon 
his eldest son, Mr. John Burns, of Castle Wemyss, who has 
ever since been identified with the control of the company’s 
affairs, And here we may mention incidentally that his 


a 


arduous duties in connection with the Cunard Company have | 


not prevented him from exercising a fostering care over the 
affairs of the coasting business established by his father in 
1824. Since its origin, 107 steamers, aggregating 48,247 tons, 
have been built for the firm of G. and J. Burns, and their 
Irish mail lines and the line between Glasgow and Liverpool 
are notable for vessels of the best construction, fastest speed, 
and most complete equipment. It is interesting to know 
that Mr. George Burns is yet alive, residing on his estate of 
Wemyss Bay, upon the Clyde; and, although in the ninety- 
first year of his age, is still in the enjoyment of excellent 
health and unimpaired mental powers. His holding in the 
Cunard Company was divided between his two sons, John— 
already mentioned—and James Cleland Burns. The busi- 
ness in Liverpool was ably superintended by Mr. David Mac- 
Iver until his, death. in 1845, when the reins of office were 
assumed by his brother, the late Mr. Charles MacIver, whose 
energetic administration and untiring personal supervision 





| 





since also retired. 

In 1878 it was considered expedient to consolidate the 
interests of the partners by registering the company under 
the Limited Liability Acts. Accordingly, a joint stock com- 
pany was formed, with a capital of £2,000,000, of which 
£1,200,000 was issued and taken by the families of Cunard, 
Burns, and Maclver as part payment for the property and 
business transferred by them to the limited company. No 
shares were, however, offered to the public until 1880, when 
| a prospectus was sent forth stating that “the growing wants 
| of the company’s Transatlantic trade demanded the acquisi- 
| tion of additional steamships of great size and power, involv- 
| ing a cost for construction which might best be met by a 





| large public company,” and intimating that it was then pro- | 


| posed to issue the balance of the capital. This announce- 


lasted for nearly thirty-five years, at the end of which time | feature in her equipment is the adoption of the incandescent 
he retired from active participation in the affairs of the com- | electric lamps, this being their first introduction into the 
pany, and was succeeded by his sons, who had some years | company’s vessels. Her performance has given the fullest 
| previously been admitted into the management, but have | 


satisfaction to her owners, and confirmed incontrovertibly 
the wisdom of contracting for vessels of her size. The fastest 
passage of this ship was made in December, 1884, when she 
steamed from New York to Queenstown in 7 days 1 hour 
38 minutes. 
Three large iron screw steamers of special suitability for 
the Boston trade followed the Servia in 1881-2. These were 
| the Catalonia, of 4841 tons and 3200 indicated horse-power ; 
| the Pavonia, of 5587 tons and 4000 indicated horse-power ; 
| and the Cephalonia, of 5517 tons and 4000 indicated horse- 
| power; the two first-mentioned being built—like most of the 
| later vessels of the Cunard fleet—by Messrs. James and 
George Thomson, and the last by Messrs. Laird Brothers, of 
Birkenhead. 
The year 1883 witnessed the advent of the Aurania, a noble 
steel screw steamship of a fresh type in regard to proportions. 
Hitherto it had been the 
rule for the breadth of the 
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ment was received with general interest, and the available 
shares were rapidly subscribed for—the representatives of the 
three founders retaining a very large financial stake in the 
concern. The directors intrusted with the government of 


the reconstituted corporation comprised men of the highest | 
Mr. John Burns was | 


standing and business qualifications. 
elected chairman of the Board, and under his experienced 
leadership, a bold and far-reaching policy has been steadily 
pursued, with the result that is evidenced in the splendid 
vessels composing the Cunard fleet of to-day. 

One of the earliest duties of the Board was the considera- 
tion of yet another scientific discovery. As iron had super- 
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company’s steamers to be 
ab : equal to about a-tenth of 

fc their length; but with the 
intention of securing greater 
stability, a more commc- 
dious saloon and better 
state-rooms, a departure 
was originated in the Aura- 
nia, her beam being in- 
creased to about an eighth 
of her length. She was 
built on the Clyde’ by 
Messrs. Thomson, and her 
dimensions are: 470ft. long 
by 57,ft. broad by 37,%,ft. 
deep. Her tonnage is 
7269, and she is fitted with 
compound engines of the 
same description as the 
Servia’s, developing 9500 
indicated horse-power, and 
attaining a speed of 174 
knots per hour on a coa 
consumption of 200 tons 
per day. Her accommoda- 
tion is delightfully roomy 
and airy, and fitted up for 
480 cabin and 700 steerage 
passengers. 

This year also saw tke 
production of the celebrated 
iron screw steamship Ore- 
gon, emanating from the 
building yard of Messrs. 
John Elder and Company, 

of Fairfield, on the Clyde, to the order of one of the lines 
running in direct opposition to the Cunard Company. She 
measures 501ft. long by 54,;%ft. broad by 38ft. deep. Her 
| tonnage is 7375, and she is furnished with compound, direct- 
acting inverted engines, which develope 13,500 indicated 
horse-power, and attain a speed of 18 knots per hour with a 
maximum coal consumption of 268 tons per day. She did 
| not distinguish herself on her first voyage, but on her third 
| voyage she made the passage from Queenstown to New York 
| in 6 days 10 hours 9 minutes, thereby excelling all previous 
| records. She became famed as the “Greyhound of the 
| Atlantic,’”’ and, after much deliberation, the directors of the 
Cunard Company entered 
into a contract with the 
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seded wood for ships’ hulls, so steel was about to supplant 

iron. A crucial investigation elucidated such facts as con- 
| vinced the directors that steel possessed greater strength than 
| iron, combined with superior ductility; and that by its use 
| an important saving would be effected in weight, as lighter 
scantling could be employed. So, when they came to realise 
speed to be an essential requirement of the expeditious spirit 
of the age, and projected building a ship of leviathan size and 
unparalleled power, steel was the material selected for her 
construction. Messrs. J. and G. Thomson were intrusted 
with the order for this monster vessel, which was named the 
Servia. She was completed in 1881, and was the largest and 
most powerful ship, except the Great Eastern, which had up 
to that time been constructed. Her dimensions are :— 
Length, 515ft.; breadth, 52,,ft.; depth, 37ft. Her gross 
tonnage is 7392. She possesses compound engines of massive 
description—seven steel boilers, six double and one single- 
ended—and developes 10,000 indicated horse-power, producing 
a speed of 17 knots per hour on a coal consumption of 
190 tons per day. She is fitted in the most substantial and 
beautiful. manner for the accommodation of 480 cabin and 
750 steerage passengers, and embodies all the most modern 
appliances conducive to comfort and safety. A striking 





builders of the Oregon for 
; : two steel screw steamships 
Setin ta : of greater power and speed 
‘Riis gee : i than that vessel. The 

: following year — 1884 — 

cae : while these two ships were 

: 4 on the stocks, the Oregon 

: passed into the possession 
: of the Cunard Company, 
2 and has since sailed under 
i their flag, fully sustaining 
and even enhancing her 
former reputation by 
making the run from 
Queenstown to New York 
in 6 days 9 hours 51 
minutes, and maintaining 
the unparalleled average 
passage of 6 days 14 hours. 
Towards the close of 1884 
the Umbria—first of the 
two vessels ordered from 
Messrs. Elder—was deli- 
vered, and she was followed 
early in 1885 by her sister 
ship, the Etruria. These 
being unquestionably the 
greatest triumphs’ of 
modern shipbuilding sci- 
ence, and the present acme 
of perfection in passenger 
steamships, they demand a 
minutely detailed descrip- 
tion. As they are identical 
| in all important particulars, to describe one is sufficient, so 
| let us take the later, the Etruria. Her dimensions are: 
| Length, 501,%,ft.; breadth, 57,4ft.; depth, 38,%ft.; with a 
gross tonnage of 7718 tons. She is a five-decker. The 
promenade deck, which extends over the full breadth of the 
ship for nearly 800ft. amidships, is reserved for the sole 
use of the first-class passengers. On this deck is placed a 
large teak deck-house enclosing the entrances to the saloon, 
ladies’ saloon—a fine spacious apartment which is fitted up 
in a tasteful manner—captain’s-room, and chart-room. 
Above this house is placed the officers’ look-out bridge and 
house for the steersman, and over this is the flying bridge. 
The extremities of the upper deck are efficiently protected aft 
by a turtle back, 75ft. long, which covers the wheel-house and 
hospitals, and forward by a large top-gallant forecastle, 
extending 110ft. aft from the stem, having below accommo- 
dation for petty officers, ice-rooms, store-rooms, and other 
conveniences. The music saloon, smoking saloon, saloon 
entrances, several large family state-rooms, also the kitchen, 
bakeries, sculleries, and other offices, together with the 
accommodation for the officers and engineers, are situated on 
the upper deck. They are chiefly contained in a large 
central deck-house, 275ft. long by 32ft. broad. The smoking 


Bh aS AE cae A eee aa | 














216 


THE ENGINEER. 





Mar. 10, 1893. 








saloon, which occupies the space between the engine and 

boiler hatches, is of unusually large dimensions, being 35ft. 

long by 32ft. broad. [t is handsomely fitted up in hardwood. 

The music saloon, which contains a piano and organ, is 

situated forward of the machinery and boiler spaces and 

immediately above the grand saloon. It is 37ft. long by 32ft. | 
broad, and is also handsomely fitted up. The dining-room 

is a large and magnificent apartment, 76ft. in length, and | 
extending to the full breadth of the vessel; while the height | 
from beam to beam is 9ft. It is arranged so as to admit of a | 
large number of passengers sitting down to dinner. Ample | 
light and ventilation is provided in both dining and music | 
saloons by means of a large cupola skylight fitted on the | 
promenade deck, the total height from the saloon floor to | 
the cupola being over 20ft. Abaft the main saloon is the 
ladies’ boudoir, a very comfortable apartment. The accom- 
modation for first-class passengers, for whom the vessel is | 
specially designed and intended, occupies the whole of the 
main and lower decks, with the exception of those portions 
set apart for the use of the crew. The vessel easily accom- 
modates 550 first-class passengers and 800 emigrants. The | 
state-rooms are replete with all the fittings usual in first-class 

vessels of the most modern type, and a number of them are | 
arranged en suite for family use. The corridors are all very 
spacious, and amply lighted and ventilated. All the entrances, 
the corridors, chart-room, engine-room, grand saloon, music 
saloon, smoking saloon, ladies’ saloon, and captain’s cabin 
are lighted by a complete installation of the electric light on 





are entered in the Admiralty list, as they are admirably 
adapted for service as mercantile auxiliaries in time of war. 
Much attention has been bestowed on such important 
matters as lighting, ventilation, and sanitary arrangements. 
The engines indicate upwards of 14,500-horse power. They 
are compound, having three inverted cylinders—one high- 
pressure 7lin. in diameter, and two low-pressure each 105in. 
in diameter, The high-pressure cylinder is placed between 
the two low-pressure cylinders, and all are adapted to a stroke 
of Git. The average speed of the Umbria and Etruria may 
be set down at 184 knots per hour on a coal consumption of 
275 tons per day. Although built chiefly to meet the require- 
ments of an ever-increasing passenger trade, they have each 
cargo capacity for about 1000 tons of deadweight. The fast- 
est passage ever recorded was accomplished by the Etruria in 


| August, 1885, when she crossed from Queenstown to New 


York in 6 days 6 hours 36 minutes, beating the Oregon’s 


| quickest voyage by 3 hours 15 minutes ; and it is confidently 


anticipated that both she and the Umbria will yet reduce 
even that notable passage. 

Through the acquisition of such fast ships, and by altering 
their sailing day from New York from Wednesday to Satur- 
day, the company are now enabled to conduct their Saturday 
service from Liverpool with four boats instead of five— 
thus economising capital and saving the wages of one ship’s 
crew. 

Reference has already been made to the employment of 


| certain Cunard steamers as transports during the Crimean 


keep the sea for an indefinite time quite independent of coal- 
ing stations, or as an armed transport, convey troops to any 
part of the world without calling at a port to fill up with 
coals. When fully equipped as an armed cruiser, with 
bunkers filled, and crew and stores on board, she can accom- 
modate 1500 troops with all their stores and equipment. 
Although happily not required for the purposes for which 
they were chartered, the opinion has been generally expressed 
by competent authorities, that if occasion had arisen to test 
their capabilities, the Umbria and Oregon would have shown 
themselves to be powerful auxiliaries to our ironclad navy. 

At the present time the Cunard fleet comprises 34 vessels 
—including tenders and barges—aggregating 98,790 tons and 
102,333 indicated horse-power; and since its origin 45 years 
years ago, the company has built 78 steamships aggregating 
189,282 tons. Then, as an illustration of the wide extent of 
its business, we may quote a remark made in a recent speech 
by Mr. John Burns, who said: ‘‘ During last year the ships 
of the company traversed a distance equal to nearly five 
times that between the earth and the moon, whilst 42,000 
men, forming the crews of the ships, were entered and dis- 
charged.” 

A mighty organisation is here represented, demanding the 
exercise of exceptional administrative powers and vigilance 
in its government. That these qualities are possessed by its 
managers is evinced by the high state of efficiency exhibited 
throughout their ships in every department, and the remark- 
able popularity—never greater than at present—enjoyed by 
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SIDE LEVER ENGINES OF THE PERSIA AND SCOTIA, 


the incandescent principle. The vessel is fitted with three , 
masts, full barque rigged, according to the style characteristic | 
of all the vessels of the Cunard fleet. The masts, which are 
constructed of steel, carry an extensive spread of canvas. 
The Etruria carries the large number of twelve boats, all of 
which are fitted as lifeboats, whilst as an additional means of 
safety life-belts are stowed in all the state-rooms for the full 
complement of passengers. Steam steering gear of the most 
improved type is fitted under the turtle-back aft, with con- 
nections for steering from the bridge amidships. As an addi- 
tional safeguard, powerful hand steering gear on the double- 
screw principle, with three steering wheels, is fitted in the 
after wheel-house. A powerful steam windlass is placed 
under the topgallant forecastle, with a large capstan in the 
forecastle deck for working the anchors and manceuvring the 
vessel in the harbour. Five large steam winches are fitted at 
the hatchways with strong derricks on the masts for the 
prompt loading and discharging of the cargo. The vessel is, 
in short, provided with all the most improved appliances for 
navigating and working it with safety and for promoting the 
comfort and security of the passengers. The Etruria is not 
classed, being built to Cunard requirements, which are in 
excess of the requirements for any class. She is divided into 
ten watertight compartments, and most of the bulkheads are 
carried to the upper deck, while they are fitted with water- 
proof and fireproof doors, which afford means of access to all 
parts of the ship. By this plan the danger of fire spreading, 
should it break out in any division of the ship, is obviated, as 
much as possible, and greater safety is obtained. Any com- 
partment may be completely isolated, and this arrangement | 
would be of immense service in case of the hull being 

damaged or should sanitary measures require to be enforced. 

The special care taken to provide for the safety of the vessel | 
and the lives of those on board entitle both the Umbria and | 
Etruria to rank as transports of the highest class, and both ° 





War, but this history would be incomplete without a brief 
record of the more recent services rendered by the company 
to her Majesty’s Government. At various times between 
1856 and 1878 Cunard vessels were requisitioned for the con- 


veyance of troops and stores to Halifax, Quebec, Gibraltar, | 


Malta, and other ports. When war broke out at the Cape in 


| 1879, the Russia, China, Olympus, and Palmyra were under 


charter to the Admiralty as troopships for a considerable 
period. And on the outbreak of the Egyptian War in 1882, 


the Cunard steamships Catalonia, Batavia, Palmyra, and | 
Marathon, were among the first ships to be dispatched to | 


Alexandria with troops. Then, in the spring of 1885, in con- 
sequence of the Russian war scare, the Admiralty chartered 
the Umbria and Oregon for six months, as merchant cruisers, 
and bespoke the service of the Etruria also if required. The 
two first-named vessels were completely armed and fitted up 
under the superintendence of Admiralty officers, and when 
the great naval demonstration took place in July, 1885, the 
Oregon was chosen to accompany the evolutionary squadron 
under the command of Admiral Sir Geoffry Hornby, K.C.B. 
She was the only armed merchant cruiser present with the 
fleet, and proved herself invaluable as a scout, gaining the 
admiration of the officers of the squadron for her wonderful 
speed and seagoing qualities. And not only as a scout to 


| accompany a fleet, but as an independent cruiser, or armed 
| transport, this vessel would be invaluable in time of war, for 
| she is as remarkable for her economy in fuel when steaming 
| under 11 knots per hour, as for her wonderful speed when 


driven at full power. At 7:5 knots, the consumption is 28 
tons per day; at 8°5 knots, the consumption is 36 tons per 
day ; at 10 knots, the consumption is 55 tons per day ; as 
she has bunker capacity for 3000 tons of coals, she can steam 
continuously at 7°5 knots per hour for 107 days, or 18,000 
knots ; at 8-5 knots per hour for 83 days, or 16,900 knots ; or 
at 10 knots for 644 days, or 13,000 knots, and as a cruiser 


1856—1862 


, the company. To prove that the reputation earned by the 
| Cunard Company is due to prudent supervision and inces- 
sant attention to the minutest details, we mention a few of 
| many precautions observed by them to insure their having 
well-built, efficiently manned, and carefully sailed ships. 
Their solicitude begins at the keel of each vessel, and con- 
tinues throughout the whole course of construction. The 
progress of the work is closely scrutinised by the company’s 
general and engineer superintendents ; and, in addition, a 
foreman carpenter and rivet inspector are constantly em- 
ployed in the building yard, for the sole purpose of detecting 
| defective material or workmanship, and having it rectified. 
Before every voyage a thorough examination of ship and 
crew is made by the general and marine superintendents and 
other officials. The men are mustered and exercised in boat 
drill, fire drill, and pump drill, heed being taken that every 
man knows his proper position, so as to avoid panic or con- 
fusion in the event of a sudden emergency. An inspection is 
then made of the store-rooms, the rockets and other signals 
are critically examined, and the doors of the water-tight 
compartments are shut and tested; and each day while the 
ship is at sea the men stationed at the water-tight doors are 
mustered and every water-tight door in the ship is closed, the 
chief officer and chief engineer reporting to the captain at 
1 p.m. the condition of the doors in their respective depart- 
ments. Knowing how much depends upon the acuteness of 
vision possessed by the officers and look-out men, the greatest 
care is taken to guard against weak sight or colour blindness 
in every person connected with the sailing department. An 
exhaustive code of instructions has been compiled for the use 
of captains, officers, engineers, and every man on board, 
plainly stating their individual duties, and laying down dis- 
tinct rules for their guidance under all circumstances. 
Lastly, with the view of diminishing the chances of collision, 
the company’s Atlantic steamers take specified courses 
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Fig. 2—DOUBLE CURVE NEAR ALEXANDRA DOCK 


according to the seasons of the year. 
which human forethought can devise and long experience 


The present Board of Directors consist of the following 
gentlemen :—Mr. John Burns, chairman; Messrs. David 
Jardine, chairman of executive committee; William Cunard, 
Thomas Baring, James Cleland Burns, Wilfrid A. Bevan, and 
John Williamson, while the executive at Liverpool comprises 
Mr. Thomas Boumphrey, general manager; Mr. A. P. Moor- 
house, secretary ; Captain William Watson, general superin- 
tendent; Captain Inglis, marine superintendent; and Mr. 
James Bain, superintending engineer, to whom may be 
added the superintending engineers at Glasgow, Messrs. 
William Muir and John Rae. 

The vast changes which have taken place in shipbuilding 
since the Cunard Company came into existence forty-five 

ears ago can best be grasped by instituting a comparison 

tween the earliest and the latest vessels of their fleet. 
Thus, whereas the Britannia measured 207ft. long by 
34ft. din. broad by 22ft. Gin. deep, with a tonnage of 1154 and 
an indicated horse-power of 740, the Etruria measures 
501,%,ft. long by 57,4,ft. broad by 38}ft. deep, with a tonnage 
of 7718 and an indicated horse-power of 14,500. While the 
former steamed at the rate of 8} knots per hour, the latter 
has atttained a speed of 20:25 knots per hour.. The first 
could carry 115 cabin passengers and 225 tons of cargo, the 
last can carry 550 cabin passengers, 800 emigrants, and 
1000 tons of cargo. Then, to summarise the advancement, 
the length of the passage across the Atlantic has been reduced 
by fully one week. We give on page 216 an engraving showing 
the side-lever engines, the largest ever constructed, of the Persia 
and Scotia. Those of the first-named ship were 100in. in 
diameter by 10ft. stroke. Those of the latter ship hada 
stroke of 12ft. They made about 18 revolutions per minute. 
Steam was supplied by eight boilers, in two groups, one 
before and the other abaft the engine-room. There were in 
all forty furnaces, consuming 160 tonsa day. The bunkers 
stored 1400 tons. The paddle-wheels were 40ft. in diameter, 
with floats each 10ft. long by 8ft. deep. The whole of the 
engine framing was of wrought iron, with the exception of 
the headstock carrying the plummer blocks. The side levers 
were of cast iron, nearly 64ft. deep in the middle. 

It is still possible to augment the engine power of ocean 
steamers of the Etruria class, but the cost of construction 
would be so heavily increased, and the carrying capacity so 
much diminished by the additional space occupied by the 
boilers and machinery, as to render it a problematical ques- 
tion if faster vessels of her size could be made to pay. The 





Indeed, all the means | 





last great advance has naturally been in the direction of aug- 


| menting the size of the ship, the Campania and Lucania 
teach, are enlisted to secure the safety of lives and property. | 


being the outcome of this latest departure. 








THE LIVERPOOL OVERHEAD RAILWAY. 


On Monday morning the Liverpool Overhead Railway, of 
which we gave illustrations in our impressions for January 
27th last and February 10th, and which was inaugurated 
by Lord Salisbury on the 4th ult., was opened for public 
traffic. We can add but little to the descriptions we have 
already published of this railway, but we give above two 
sketches illustrating noteworthy portions of the line, namely, 
the steepest gradient and the sharpest curve. The former is 
shown by Fig. 1, which is a view taken where the line dips 
under the Lancashire and Yorkshire Railway on the branch 
to the Wellington Dock. The gradient is of short length, as 
was shown by the plan—incorrectly called profile—of the 
railway published in our impression for the 10th ult. It is 
not far from the generating station, and is between the 
London and Clarence stations. This plan answered the 
purposes, however, of a profile, as it gave the varying 
gradients at every part throughout the length. Our second 
view—Fig. 2—is taken from a point near Strand-road, and 
shows the S curve directly east of the No. 2 and No. 3 
branches of the Alexandra Dock, the position of which is 
shown at station No. 2 on the map already referred to. 











VIRGINIA CITY, NEVADA. 


Vrrernta has altered considerably since the days when it 
was the scene of the most interesting part of Mark Twain’s 
“Roughing It.” Speculation in mining shares still continues, 
but there is no excitement, and the fall in the value of silver 
seems to have made the inhabitants depressed, and even 
despondent. The production of silver is Virginia’s sole 
industry, and there is not a man, woman, or child amongst 
its 10,000 inhabitants, who does not believe that the welfare 
of the whole United States, if not of the entire world, depends 
on unlimited free coinage of silver. Though business is dull, 
and several of the most important mines closed down, the 
Miner’s Union is sufficiently powerful to keep up the rate of 
wages, and no man may be employed underground at less 
than four dollars a day, so that those who can find regular 
work have no cause tocomplain. But the high rate of wages, 





and the tribute paid to the Sutro Tunnel Company, together 
make the cost of extraction so high that large bodies of ore, 
formerly considered valuable must now be left untouched. 

The two chief objects of engineering interest in Virginia 
City are the Sutro tunnel and the electrical installation at 
the Chollar mine. Virginia is a long, narrow, straggling 
place on the side of a steep hill; the Great Comstock lode 
running at its foot, and in places extending underneath the 
main street. The claims take the whole width of the lode, 
but vary from 600ft. to 3000ft. in length. These different 
workings are connected by the Sutro tunnel, at an average 
depth of 1640ft. below the surface, and are drained by it into 
the Carson River. The main tunnel is 8ft. high by 10ft. 
wide, and is four miles long in a straight line. Two branches, 
slightly less in sectional area, connect it with the different 
mines ; the total length, including branches, being about niné 
miles. The company which constructed it was formed in 
San Francisco; Mr. Sutro, a banker of that city, being at the 
head. By an Act ‘of the Legislature they are entitled to 
charge a royalty of a dollar per ton of 2000 lb. on-ore of 
average quality, and 75c. a ton on poor ore. This charge 
was not considered too high when most of the mines were 
“in bonanza,” and silver worth 1dol. 40c. per ounce. But 
now that much of the ore does not run over 200z. of silver 
to the ton, and the ounce of silver is not worth much more 
than half what it was eighteen years ago, the royalty is a 
serious item ; and it is probable that a good deal more of the 
lower grades of ore would be extracted if it were reduced. 

Drainage through the Sutro tunnel rendered the electrical 
installation in the Chollar mine possible. The Comstock ore 
is of the class called “free milling,” and the silver is invari- 
ably extracted by the Washoe process—.e., the ore is first 
crushed in rock-breakers, then ground fine in stamp batteries 
with the addition of water, and next stirred in pans with 
mercury, the amalgam being finally retorted. Half the bat- 
teries at the Chollar mine are driven by a Pelton wheel 11ft. 
diameter, making 140 revolutions a minute. The water for 
this has to be brought thirty miles to a reservoir 460ft. above 
the discharge nozzle of the wheel; and it drives forty stamps, 
besides amalgamating pans, settlers, and other machinery. 
A few years back it was decided to double the plant in order 
to be able to treat the ore of a neighbouring mine. Without 
electric power transmission this would have been commer- 
cially impossible, for no fuel can be obtained in the vicinity, 
and even if the expense were disregarded it would not be easy 
to double the water supply. Accordingly it was arranged to 
utilise the waste water from the Pelton wheel at the surface 
to drive six 125-horse power brush dynamos, and to convey 
the power by cables to the surface, and then a distance of 
1700ft. to the mill. 

To reach the power station, we first descended a vertical 
shaft 900ft. deep, and then a shaft 1100ft. long, inclined at an 
angle of 45deg.; the whole road, as well as the principal 
galleries, being lit by incandescent lights. The dynamo 
room measures 50ft. by 25ft., and is as comfortable and well 
ventilated as though above ground. The man in charge told 
us that when there was thick snow on the surface, the tem- 
perature never fell below 68deg., whilst in the hottest sum- 
mer it did not reach 78 deg. This is the more surprising, as 
in the Sutro tunnel, not 100 yards away, it was over 90 deg. 

The dynamos are driven by Pelton wheels, 44in. diameter, 
with phosphor-bronze buckets 2}in. across. They run at 800 
to 900 revolutions a minute ; and being on the same shaft as 
the dynamos, no intermediate gearing is required. The 
effluent water runs away through the Sutro tunnel, and is 
not further utilised at present; but as soon as a rise in the 
price of silver justifies the expenditure, it is proposed to 
make an additional power station at the mouth of the tunnel. 

The workings on the Comstock lode have been carried on 
below the level of the tunnel, in some instances to a depth of 
3300ft. from the surface. Large pumping engines have been 
erected, but they are at a standstill, for at the present low 
price of silver and high price of fuel it does not pay to pump. 








THE ROYAL INSTITUTION. 
LORD RAYLEIGH ON ‘‘SOUND.” 

Ow1ne to the regretted illness of Lord Rayleigh, and under 
medical advice, the second lecture of his series was not delivered 
on Saturday, February 25th. 

ELECTRIC RAILWAYS. 


On Friday, February 24th, Dr. Edward Hopkinson, M.A., gave a 
lecture on the above subject, in which he set forth that in 1879 Dr. 
Werner Siemens exhibited at the Berlin Exhibition an experimental 
electric tramway, and that his firm in 1881 laid down the first electric 
tramway at Lichterfelde, near Berlin. In 1881 also, at the Paris 
Exhibition, Sir William Siemens laid down an electric tramway 
from the Palais de |’Industrie to the Place de la Concorde. Ten 
years later—in the United States alone—over 5000 electric cars 
were running 50,000,000 miles annually, and carrying 250,000,000 
—— In 1881 Dr. William Siemens built the Portrush and 

ushmills tramway, in the North of Ireland—six miles in length— 
worked by electricity obtained from water-power. The speaker 
described the main features of the City and South London line, 
many particulars about which have already appeared in these 
pages, and gave the following details as to the cost of working :— 

City and South London Railway.—Half-year ending December 
31st, 1892: Train mileage, 214,417 ; numberof passengers, 3,317,602. 
Cost of generator station working.—Including repairs and renewals: 
Wages, 1°12d. per train mile ; fuel, 2°42d. do.; water and gas, 
028d. do.; oil and stores, 0-41d. do.; repairs, 0°36d. do.; total, 
459d. do.—equivalent to 1°56d. per Board of Trade unit. Cost of 
locomotive working.—Including repairs: Generating station asabove, 
4-59d. per train mile ; wages, 1‘98d. do.; oil and stores, 0°10d. do. ; 
repairs, 0°23d. do; total, 6°90d. do. 

r. Hopkinson said that the characteristic feature of an electric 
motor is that it delivers us the mechanical power we require directly 
in the form of a couple about an axis instead of in the form of a 
rectilinear force, as is the case with steam, gas, or air engines, 
which must be reduced to a rotary form by connecting-rod and 
crank, Thus it is possible to sweep away all intermediate gear, 
and to arrive at once at the simplest of all forms of a traction 
motor, consisting of but one pair of wheels fixed on a single axle 
with the armature constructed directly upon it, with its magnets 
suspended from it and maintained in their position against the 
magnetic forces acting upon them by their weight. Such a loco- 
motive he exhibited, and said that, so far as he was aware, a 
locomotive of such simplicity as this has never been constructed 
for practical work; but on the City and South London line the 
armatures of the motors are placed directly on the axles, and the 
magnets suspended partly from the axles and partly from the 
frame. 

Dr. Hopkinson exhibited a working model of a simple locomo- 
tive, as described in the last paragraph; it had been made for 
experimental purposes, and had travelled at the rate of 200 miles 
an hour; its two wheels were 2ft. in diameter, and had made 
3000 revolutions per minute. At the speed stated, the ordinary 
laws of air resistance seemed to hold good, and much power had 
to be consumed to overcome the resistance. The accompanying 
diagram indicates how the armature is suspended. He started the 
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model on a short length of rails near the lecture table; at the 
start, the armature swung backwards a little, because of the 
reactionary force. He also exhibited another model, which, he 
said, he hoped was new to many present. It was a reproduc 
tion of the locomotives on the City and South London line, but 
with a different arrangement of motors. In the model both 
armatures are included in the same magnetic circuit, and both 
magnets and armatures are carried on 

the frame of the locomotive and not 

on the axles. They are geared to the 

axles by diagonal connecting rods, the 

axle-boxes being inclined, so that their 

rise and fall in the horn blocks is at 

right angles to the connecting rods. 5 

This design, which is due to the late / 

Mr. Lange, of Messrs. Beyer, Peacock, / 

and Co., allows of the motor armature . 
being placed on the floor level of the J 
locomotive, and is more easily acces- : 
sible. The model served to show some 

of the characteristic features as well as some of the characteristic 
defects of an electric motor as such. But in order to show these 
clearly, he spoke of the general theory of a motor. It is easily 


shown that in a series-wound motor the couple or turning moment 
on the axle is a function of the current only, and ind dent of 


travel, speeds of 150 and even 200 miles per hour being promised. 
With a steam locomotive, involving the reciprocating motion of 
the piston and connecting-rod, such speeds are probably unattain- 
able, but they may be realised in the purely rotary motion of an 
electric motor. At such high speeds as these, the power required 
to overcome the air resistance is a special consideration. Probably, 
up to speeds of 1000 miles per hour, or even to higher limits still, 
the ordinary law of air resistance holds good, as the rate of dis- 
turbance is still less than the velocity of waves in air, but above 
these limits we leave the regions of ordinary locomotion and enter 
rather into the field of projectiles. Assuming, however, that the 
ordinary Jaws of air resistance do hold good, he calculated that 
the power required to propel an ordinary train 200ft. long at 
200 miles per hour, against the resistance of the air alone, apart 
from the frictional resistance, would not be less than 1700-horse 
power. Though there is nothing to prevent the construction of 
electric locomotives capable of developing this, or even greater 
power, the strength of the materials at present at command will 
set a limit to the speeds which may be obtained. 

In order that the engineer may realise the imperfection of all his 
works, it is well for him to be constrained from time to time to 
contemplate the amount of energy involved in his final purposes, 
com with the energy of the coal with which he starts. The 
speaker then drew attention to the ultimate efficiency of the 
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the speed and electro-motive force. Again, it follows from Ohm's 
law that the current passing through the motor, multiplied by the 
resistance of the magnet and armature coils, is equal to the difference 
between the electro-motive force at the terminals of the motor 
and the electro-motive force which would be generated by the motor 
if it were working at the same speed as a generator of electricity, 
t.e., the difference between the electro-motive force at the 
terminals, and what is called the “‘ back” or ‘‘ counter” electro- 
motive force of the motor. Hence if the terminals of the motor be 
coupled direct to the line at the moment of starting, when the 
motor is still at rest the current will be very great and its power 
entirely absorbed in the coils of the armature and magnets; but the 
turning moment will then bea maximum. The motor then begins 
to move, part of the power being spent in overcoming frictional 
resistances and partin accelerating the train. A back electro-motive 
force is then set up, increasing as the speed increases, and causing 
the current to diminish, until finally a position of equilibrium is 
established, when the speed is such that the back electro-motive 
' force together with the loss of potential in the coils of the motor is 
equal to the potential of the line. In practice, however, the mecha- 
nical strength of the motor and the carrying power of its coils, as well 
as the limited current available from the generators, makes it 
necessary to introduce resistances in circuit with the motor, to 
throttle the current and to reduce it within proper limits. In 
traction work when starting the motor resistances must be intro- 
duced, which, with the resistance of the motor itself at the moment 
of starting, absorb the whole power of the current, reducing the 
efficiency of the motor to xi/, and continue to absorb a large per- 
centage of the power until the condition of equilibrium is esta- 
blished. This is the great defect in electric motors for traction 
work, and its importance can be shown very clearly by reference to 
the work done on the City and South London line. There the 
motors when working with their normal current have an efficiency 
of 90 per cent.; but the actual all-round efficiency of the locomotives 
as a whole is 70 per cent. only, so that the loss in starting is equal 
to 20 per cent. of the whole power. Of course in some respects the 
City and South London line is exceptional, in that a start is made 
every two or three minutes. Various devices have been suggested 
with a view to diminishing this waste of power in starting an 
electric motor, but none entirely meet the case. Thus if the loco- 
motive or car has two motors, these can be coupled in series at the 
start and subsequently thrown into parallel, thereby doubling the 
tractive force with a given current, or for the same tractive force 
reducing the loss of — by three-fourths. When through the 
increase of speed of the motor the back electro-motive force 
balances the electro-motive force of the line, the speed can be 
increased by diminishing the magnetic field by reducing the effective 
coils on the magnets ; but this device does not give any assistance 
at the lower speeds, as the magnets ought to be so wound as to be 
high on the characteristic curve, or nearly saturated with the 
normal current, and it is therefore not possible to obtain any 
increased intensity of field, by increasing the convolution of the 
magnet coils. If it were possible to use alternate current motors 
for traction work the difficulty could at once be met by introducing 
a transformer in the circuit, and placing the motor in its secondary. 
The effective convolutions of the secondary circuit could then be 
varied as the speed increases, in such wise that the electro-motive 
force of the line is balanced by the back electro-motive force of 
the motor, and the fall of potential due to the resistance of the 
motor coils, avoiding all need for resistances. 

The City and South London line has enabled experiments to be 
made on the loss of power in the generators on the lines and in the 
motors, the efficiency of the railway system as a whole, taking into 
account and in the resistancesof the locomotives. The loss in the line 
is about 11 per cent. of the power generated, and the efficiency of 
the locomotives as a whole is 70 per cent.; thus the electrical 
efficiency of the entire system is 62 per cent. The trains weigh 
with full load of 100 passengers about forty tons, and the average 
speed between stations is 13°5 miles per hour. The cost of 
working, including all charges, during last half-year was 7‘ld. per 
train mile, of which 4-7d. represents the cost of production of the 
electric power, and 2°4d. the cost of utilising it on the locomotives. 
It is, perhaps. hardly a fair comparison to compare the cost of 
working such a line as the South London line with the cost of 
steam traction on other lines, inasmuch as steam could not 
possibly be used in the tunnels, only 10ft. 6in. diameter, in which 
this line is constructed, but the comparison is not uninstructive. 
Take the Mersey Railway, where the gradients and the nature of 
the traffic are similar. On the Mersey Railway the locomotives 
weigh about seventy tons, and the train, which is capable of 
carrying about 350 passengers, 150 tons. According to the published 
returns of the company the cost of locomotive power is 14d. per 
train mile, 7.e., double the cost on the South London line, but for a 
train weighing between four and five times as much, but capable of 
carrying only 3} times the number of passengers; thus the cost 
of steam traction per ton mile of train is about half that per ton mile 
of train for electric traction. Itis not, however, on the cost per ton 
mile that the success of apassenger linedepends. The real basis 
of comparison is the cost per passenger mile, and here electrictraction 
has great advantage over steam, as the dead weight of the electric 
motor is small compared with the dead weight of steam locmotives 
of the same power, and with electric motors the trains can be 
slit up into smaller units at but slightly increased cost, so per- 
mitting a more frequent service. We cannot expect, therefore, 
that electric traction, with our present knowledge will take the 
place of steam traction on our trunk lines, but it has its proper 
function in the working of the underground lines now projected 
for London, Paris, Berlin and Brussels, and other large towns, and 
also, he thought, on other urban lines—for example, on the Liver- 
pool Overhead Railway, where trains of large carrying capacity are 
not required, but a frequent service is essential ; and finally, also 
on those short lines, whether independent or branches of the great 
trunk lines, where water-power is available. When he undertook 
the construction of the Bessbrook line, it was a condition that 
the cost of working should be less than the cost of working by 
steam, a condition which the first six months of working showed 
to be successfully fulfilled. When Messrs. Mather and Platt 
undertook the construction of the electric plant for the City and 
South London Railway, they guaranteed that the cost of traction 
for a service of 3347 miles per week, as actually run, should not 
exceed 5°3d. pertrain mile, exclusive of the drivers’ wages. Their 
anticipations have been more than realised, the actual cost being 
51d. per train mile only. ere are, however, othe projects 
both in America and on the Continent for electric railways 
on which the special feature is to be an enormously high speed of 





, Starting with the coal and ending with the passenger 
carried through space. The diagram on the wall, starting with 
the familiar 12,000,000 foot-pounds, the energy of a pound of coal, 
showed the loss in each step, supposing it made with the most 
ecc ical appli known to the engineer, first in the boiler, 
then in the steam engine, generator, dynamo-conductors, locomo- 
tives, in the deadweight of the train, till finally, he said, we arrive 
at the energy expended on the pave himself, which we find to 
be 133,000 foot-pounds, or but little more than 1 per cent. of the 
energy with which we started. It is true, indeed, that transporta- 
tion is a more economical process than lighting with incandescent 
lamps, in which the final efficiency is about 4 per cent., but whether 
in lighting or in traction, when we consider that ninety-nine parts 
are now wasted for one part saved, we may realise that the 
future has greater possibilities than anything accomplisyed in 
the past. 











SOCIETY OF ENGINEERS. 





AT a meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, March 6th, Mr. William 
Andrew McIntosh Valon, J.P., President, in the chair, a paper on 
“The Leicester Main Drainage, &c., and the Construction and 
Testing of the Sewage Pumping Engines and Boilers,” was read by 
Mr. E. G. Mawbey, borough engineer. 

The author having refer to the great prosperity which 
Leicester had capel for many years past, and the rapid increase 
of the population, said that in the year 1891 an Act of Parliament 
was obtained for the extension of the borough boundaries, for 
which scheme he was the engineer. The population was now 
180,000, and the area 85344 acres; the rateable value being 
about £650,000. Both the gas and water undertakings belong to 
the Corporation, and Mr. Alfred Colson, M. Inst. C.E., is engineer 
and er of the gas department ; and Mr. Frederick Griffith, 
M. Inst. CE. engineer and manager of the water department. 

The Corporation has recently finished floods prevention works 
which have cost £352,000. The drainage area—above Leicester— 
of the river which had been improved is 147 square miles. The 
new flood channel will carry off 400,000 cubic feet of water per 
minute; or 1gin. of rainfall in 24 hours. The length of the prin- 
cipal weir constructed was 500ft. These works were for the most 

art designed and carried out by the late Mr. Joseph Gordon, 
i Inst. C.E., and Mr. F. Griffith, M. Inst. C.E., but were com- 
pleted, and the new West Bridge designed, by the author. The 
flooding of the town, which in times past had been disastrous, was 
now entirely prevented within the boundaries of the old borough. 
The author stated that storm outfall works designed by himself 
were now being carried out, and that the contracts let amount to 
£71,447. The main culvert is 8ft. in diameter, and about 3} miles 
long, and would carry off about 70 million gallons of water in 
24 hours from the built-upon area of the extended borough. 

The author said that about ten miles of new main intercepting 
brick sewers and storm outlets were being constructed in the 
borough, which were designed by the late Mr. Gordon, and would, 
when completed, have cost about £105,000. The sizes of the two main 
trunk sewers are 7ft. 3in. by 6ft. 3in., and 5ft. 3in. by 3ft. 6in. 
respectively. Nearly one-third of these works were executed under 
Mr. Gordon’s personal direction, and that the carrying out of the 
remainder, together with the preparation of the working drawings 
for rather more than half of these works, have devolved upon the 
author as the chief engineer. A further loan of £13,400 has 
recently been sanctioned for additional sewerage works in the 
added areas according to the plans of the author. The sewage is 
treated on the system of b irrigation. The total area of the 
farm is 1700 acres, about 1400 of which will be available for 
sewaging, and are now being laid out and managed under the 
author's advice and direction. The total expenditure at present— 
exclusive of land— sanctioned was £58,900. 

The author gave a detailed description of the four independent 
rotative compound condensing beam engines, and the eight double- 
flued Lancashire steel boilers, each 30ft. by 7ft., working at 80]b. 





—_—— 


The paper was well illustrated, and contained tables in consider. 
able detail of the results of the trials. 








LAUNCHES AND TRIAL TRIPS. 


The s.s. Clam, built by Messrs. W. Gray and Co., with engines 
by their Central Marine Engineering Works, was taken on her 
trial trip on the 3rd March. She is the third built by this firm for 
Messrs. M. Samuel and Co., of London, for the carriage of petro. 
leum in bulk through the Suez Canal, and the alternative carriage 
of general cargo in the oil tanks, ’tween decks, and holds. The 
vessel is built from the designs and specifications of Messrs, 
Flannery, Baggallay, and Johnson, of London and Liverpool, and 
is 338ft. by 43ft. by 28ft. moulded depth, being subdivided into 
eleven tanks with a capacity for about 4500 tons of petroleum, and 
is driven by engines of 25}in., 404in., and 67in. by 45in. stroke, 
supplied with steam by three large boilers. On trial with three of 
the tanks filled with water ballast, the speed attained was 104 knots 
at 6 revolutions with a heavy head swell on. The trial being so 
satisfactory, the ship left at once for Batoum to load her first oil 
cargo for the East. 

On the 22nd inst. the s.s. Trocas, which has been built by Mr, 
James Laing, of Sunderland, for Messrs. M. Samuel and Co., of 
London, for the eastern oil and general cargo trade, was taken out 
fortrial. The ship, —— by Messrs. Flannery, Boggallay, and 
Johnson, of London and Liverpool, is 347ft. long, and 45ft. 6in. beam 
by 28ft. 6in. deep, and has thirteen tanks capable of stowing over 
5000 tons of petroleum. Special steaming apparatus and venti- 
lating fan are provided for purifying the tanks when empty, and 
fitting them for general cargo. The tanks, forehold, and ‘tween 
decks are all available for a return cargo of general goods. The 
engines, built by Messrs. Geo. Clark, are 26in., 42hin., and 
6lin. by 45in., and the three boilers are 10ft. long, and 14ft. lin. 
diameter. On trial, the engines, working easily at fifty-eight 
revolutions, drove the ship at the satisfactory speed of over 
10 knots, 5270 tons deadweight being on board at the time. She 
afterwards left for Batoum to load a cargo for the East vid the Suez 

nal. 

On Monday, the 6th inst., there was launched from the Cleve- 
land Dockyard of Sir Raylton Dixon and Co., Middlesbrough, a 
steel screw steamer of the partial awning deck type, which has 
been built to the order of Messrs. Hoyland and Co., of London, 
under the superintendence of Mr. Robert Eccles, of Newcastle-on- 
Tyne. The vessel has been constructed to secure Lloyd's highest 
class, the principal dimensions being:—Length over all, 311ft.; 
beam, 40ft.; depth, moulded, 22ft. Tikin. and she will be capable 
of carrying about 4000 tons all told. ‘Triple-expansion engines 
will be fitted by Messrs. T. Richardson and Sons, of Hartlepool, 
having cylinders 24in., 38in., and 64in. x 42in. As the steamer 
was leaving the ways she was named the Pheenix by Mrs, E. A. 
Hoyland. As this vessel was only contracted for in November, 
and there has since been considerable interruption of work hy 
Christmas holidays and bad weather, the construction has been 
very rapid. ; 

The Campbeltown Shipbuilding Company launched from its 
yard at Campbeltown on Thursday last a handsomely-modelled 
steel screw steamer of 1950 tons deadweight. The engines—which 
are triple expansion—have been supplied by Messrs. Kincaid 
and Co., Clyde Foundry, Greenock. e steamer has long-raised 
quarter deck aft, and partial awning deck forward, water ballast in 
cellular double bottom, complete and speedy pumping arrange- 
ments, steam and screw steerin — supplied by Messrs. 
Higginson and Co., Liverpool, an astie, Greenock. All the 
latest improvements for navigating the ship economically, and for 
the s y loading and discharging of cargo, including large steam 
winches. Steam will be supplied by suitable boilers, worked at a 

ressure of 1601b. It is expected an average speed of 94 knots, 
loaded at sea, on a moderate consumption of fuel, will be attained, 
The vessel has been built to Class 100 A 1 at Lloyd’s, under special 
survey for the Aktiebolaget Svithiod, of ee and is 
intended for their trade between Gothenburg and Liverpool. 
Captain C. von Below, who is to take command of the vessel, has 
superintended her letion. The st was named Vanland 
by Miss Lizzie Colville, The Hall, Campbeltown. 

The s.s. Northern Light, built by the Naval Construction and 
Armaments Company, of Barrow, was taken for trial at sea on the 
15th ult. She is the first steamer designed for the conveyance of 

troleum in bulk which has been constructed in Lancashire, and 

as been ordered by Messrs. Lane and MacAndrew, of London, and 
built under the inspection of their consulting engineers, Messrs. 
ee, Baggallay, and Johnson, of London and Liverpool. 
Her leading dimensions are :—Length, 347ft.; breadth, 45ft. 6in. ; 
depth, 28ft. 6in. She has fourteen tanks for conveyance of oil, 
two holds for general cargo, and six tanks for water ballast, one of 
which can be used for storage of water for main boilers when need- 
ful. She is fitted throughout with electric light, powerful pump- 
ing apparatus, capable of dealing with about 400 tons of cargo an 
hour, and steam ventilating apparatus. Her engines, by the same 
builders, have cylinders 26in. + 42}in. + 69in. x 45in., taking steam 
at 160 lb. pressure from three large boilers, capable of maintaining 
a full head of steam when running at full speed. She also carries 
two auxiliary boilers for purposes of cargo and ballast. Her trial 
proved in every respect thoroughly satisfactory, two runs of about 
an hour each being made in opposite directions. The mean speed, 
as observed over a known distance being fully 124 knots, with 
rather more than 5000 tons of deadweight on board, the whole of 
the hinery working without the slightest hitch. The vessel 








pressure per square inch, for pumping sewage from the Leicest 
sewers to the Beaumont Leys Sewage Farm through two 33in. cast 
iron rising mains for a distance of about 14 miles, and to a net height 
of 163°66ft., which, together with the engine and boiler-houses, 
workshops, and manager’s house, cost £54,970. The following are 
some of the dimensions given :—Diameter of high-pressure cylinder, 
30in. ; stroke, 5ft. 9}in. ; diameter of low-pressure cylinder, 48in. ; 
stroke, 8ft. 6in. 

The author stated that to each engine there are two main sewage 

umps of the piston and org type, one at each end of the 

m, with a stroke of 5ft. 9}in., the diameter of the piston being 

— The suctions of these age are single-acting, and the 
deliveries double-acting, with flap valves and very large waterways. 
The cast iron fly-wheels weigh 21 tons each, and the beams 15 tons 
each, formed of double steel flitches 2in. thick and 6ft. deep at the 
centre. There were two steel air vessels, each 25ft. 9in. high by 
5ft. in diameter. The author then gave full particulars of the 
methods adopted in the official trials of these engines and boilers, 
which were Y sca up and conducted by himself, and he also gave, 
in much detail, the results of these trials, compared with the 
requirements of the specification. The averages of these results 
in a few of the principal items being as follows :—Consumption of 
coal per actual horse-power per hour in water lifted, 1-915 lb.; 
ditto per indicated horse-power per hour, 1°712lb.; indicated 
horse-power per engine working at 12°051 revolutions per minute, 
199°63 Ib.; actual horse-power per engine in water lifted working at 
12:051 revolutions per minute, 178-47 lb.; ditto in percentage of 
indicated horse-power, 89°41 lb.; duty in weight of water lifted per 
112 Ib. of coal, 115,913,333 lb. Nixon's navigation Welsh coal was 
used. 
The author explained that as these engines can be worked safely 
at about 15 revolutions per minute, each of them is capable of 
developing well over 220 actual horse-power in water lifted. He 
stated that the engines and boilers were 3 by the late Mr. 
Joseph Gordon, LCE. assisted by Mr. T. E, Laing. Assoc. 
M.I1.C.E., and Messrs. Gimson and Co., of Leicester, were the 
makers, the manufacture and erection being done under the 
author's personal supervision as successor to Mr. Gordon when that 

entleman was appointed chief engineer to the London County 

uncil. Mr. Stockdale Harrison, F.R.I.B.A., of Leicester, 
designed the buildings. The total cost of ing out the schemes 
he had mentioned would be nearly two-thirds of a million sterling. 








handled easily and well, and the whole of the auxiliary machinery, 
which is considerable in vessels of this type, was also thoroughly 
tested. 

On Saturday afternoon, the 4th inst., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby oe poo ge Yard, Thornaby- 
on-Tees, a handsomely modelled steel and iron tank steamer, 
having been built to the same model as the s.s. L’Oriflamme, 
recently constructed by the same builders for the same owners, 
but with a somewhat different arrangement of tanks, two forward 
and two aft of the engine-room 4 4 carried to the spar deck. 
Her dimensions are 343ft. by 42ft., by 28ft. depth moulded to 
spar deck. She has a topgallant forecastle, long bridge and Pop. ; 
triple-expansion engines, by Mr. John Dickinson, Palmer's Hill 
Engine Works, Sunderland, with cylinders 25in., 40in., 66in., by 
45in. stroke; two large double-ended boilers of Siemens-Martin 
steel, fitted with corrugated furnaces and constructed throughout 
for a working pressure of 150lb. The machinery is fitted with 
all the latest improvements, and is placed amidships. The tanks 
and coffer-dams have all been tested on the stocks to the entire 
satisfaction of Lloyd’s and the owners’ surveyors. e vessel is 
fitted with steam winches, steam steering gear, steam windlass, 
steam heating and cooking arrangements, also telescopic masts— 
built to the ‘highest class in Lloyd’s. She is provided with a 

werful set of pumps; also electric light, by Messrs. Hayward 

yler and Co., of London. A special fan and engine has been 
constructed by Messrs. Donkin and Nichol, of Newcastle, for 
ventilating purposes. She has been built to the order of Mr. John 
8. Barwick, of Sunderland, for Mr. Alfred Suart, of London, and 
under the superintendence of Mr. George Eldridge, of 88, Bishops- 
gate-street Within, London, E.C. As the vessel left the ways, 
she was named the Luciline by Mrs. W. Anderson, Mayoress of 
the New Borough. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: — Engineers: Thomas 
Reynolds, to the Penguin, additional, and for appointment when 


re-commissioned ; George Pascoe, to the Egeria; David Hatelie, to 
the Pembroke, additional, for the Icarus; and George W. Murray, 
to the Superb, to date March 2nd. Assistant-engineer: Charles 
E. H. Osbourne, to the Neptune, to date March 2nd. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
TRADE is assisted a little this week by the rather improved 
accounts to hand of the state of the Cleveland market. Demand 
in the finished iron trade does not at present show much revival, 
but hopes are entertained that as the summer comes on things 
may improve. Sheets are, perhaps, better than any other branch, 
and some of the bar makers are fully engaged. 

Prices of sheets are still quoted £6 15s. to £7 for 20 w.g., £7 to 
£7 5s. for 24 w.g., and £7 15s, to £8 for 27 w.g. Galvanised corru- 
gated sheets are quoted £11 to £11 5s, by makers, delivered at 
outports for export to South America and other distant markets. 
Some merchants here are, however, who, notwithstanding the 
advance in spelter, still quote galvanised sheets as low as £10 15s., 
Liverpool]. Spelter at date is quoted £17 10s. to £18 10s., London. 
The “ Blackwall” brand of vanised sheets, 26 gauge, in felt- 
lined cases, is priced at £14 15s, per ton, delivered London. 

Continued improvement of a very gratifying character appears 
in the shipping department of the galvanised sheet trade. During 
last month the total exports were of the value of £173,164, an 
increase on January of £15,408, and on the corresponding period 
last year of £18,856. For the combined months of January and 
February this year the exports were valued at £349,153, also an 
increase on the same two months in 1892 of £18,233. Australia, 
Chili, and ‘‘ other countries,” all show advances for February over 
January. The Australian exports last month were worth £50,603, 
an improvement upon the opening month of the year of £15,567, 
and upon the February, 1892, of about £8600. the shipments to 
Chili last month were worth £15,501, an augmentation of £7183 
upon January, and of £6602 upon February last year. The ship- 
ments to ‘‘ other countries” for February figure for £20,861, an 
advance of £6821 on January, and of £8311 on February last year. 

The bar iron trade shows little change, and £6 10s. to £7 10s. 
continues to be quoted for best iron, while ordinary merchant bars 
are abundant at £6, and common bars at £5 10s. to £5 12s. 6d., 
and on to £5 15s. The combination reported last week amongst 
the tube strip makers has slightly strengthened quotations, and a 
similar movement is talked of in the sheet iron trade, though the 
previous attempts in that direction have not been successful. Gas 
tube strip is fixed at £5 15s, to £6, loops at £6 to £6 5s. for 
export, and £6 10s. for local demand, the quality of the latter 
being inferior to that generally intended for shipment. Plates are 
£7 for ordinary, and £8 to £9 for boiler qualities. Best thin sheets 
are £9 to £10 for singles, and doubles £10 10s. to £11 10s., lattens 
being a still further £1 10s. per ton extra. 

Favourable comment has been made by iron and steelmasters in 
this district this week upon the nature of President Cleveland's 
inaugural address at Washington. It is considered as indicating 
beyond shadow of a doubt that the new President intends to make 
considerable changes in the late McKinley tariff legislation. Any 
reduction of iron and steel duties should naturally assist the trade 
of this district, since in former times America has been a very good 
customer of the Staffordshire iron and steel works in a variety of 
rolling mill products. 

The pig iron market is somewhat improved in sympathy with the 
better tone in Cleveland. Staffordshire all-mine old blast pigs are 
quoted up to 97s. 6d. and 100s., and hot blast about 60s. or 62s. 6d. 

‘inder sorts are obtainable from 35s. 6d. Midland sorts are in fair 
demand. For Northamptons 41s, to 42s, is asked, and for Lincolns 
45s. to 47s. 6d. 

The coal trade is only moderately active. Consumers are satis- 
fying themselves with supplies of only a limited nature in the hope 
of easier prices later on. 

In some cases there is a considerable amount of work under 
execution for anchors, chains, and cables, and other heavy forgings 
at some of the district establishments. 

On Saturday last, Mr. Alexander Siemens, of the firm of Messrs. 
Siemens Brothers and Co., Woolwich, delivered a lecture at Bir- 
mingham on ‘‘ Electricity as a Motor Power for Factories,” before 
the Birmingham Association of Mechanical Engineers. Electric 
motors, he said, besides being quite compact, were very light in 
— considering the power they exerted. The ideal way of 
applying any electric motor was that every machine tool should 
get its electric motor, and so dispense with strong columns for 
buildings, and thereby avoid the use of shafting, counter- 
shafting, bands, and pulleys, all these being a considera- 
tion on the capital outlay. Allusion was made to two 
locomotives which had been constructed by Messrs. Siemens, 
and after they had each run 20,000 miles, one was inspected, 
and the result was highly satisfactory. The first set of brushes, 
Mr. Siemens remarked, were still in use, and to have a motor 
to run 20,000 miles, and say, using only one pair of brushes 
per year, could not be considered serious. Referring to a paper 
recently read before the Belgian Society of Engineers on the con- 
struction of the Small Arms Factory at Liége, Mr. Siemens 
pointed out that Lord Kelvin had gone very carefully into the 
calculation as to what would be the best way of obtaining power; 
whether to have one or two steam engines, and then as to how to 
transmit the power ; whether by shafting and belting, by ropes or 
electricity. The results were that with electricity he was sure 
that he could count on 70 per cent. of the indicated horse-power 
being rendered at the machines, and with the shafting he could 
not possibly get more than about 60 to 63 per cent. In concluding, 
the speaker said it was quite certain that electrical motors for 
industrial purposes sean would make a lasting impression, and 
that they were of the greatest possible importance for the future 
development of metallurgical and other industries. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester,—The position generally throughout the engineering 
and iron trades of this district remains without material change 
from last week, I hear of no new work of any moment giving out 
amongst engineers. Except that one of the locomotive-building 
firms in this neighbourhood has secured a portion of the order— 
ten locomotives, I am told—which the Manchester, Sheffield, and 
Lincolnshire Railway Company is placing upon the market, and 
railway carriage and wagon builders are rather better off for work 
than they were a short time back, there is no improvement to 
report. Machine tool makers are for the most part very short of 
work, and one or two of the principal firms have recently dis- 
charged a considerable number of hands, whilst others are only 
kept going by making yon | for stock. Boilermakers still report 
a fair amount of new work stirring at low prices, and heavy 
stationary engine builders continue moderately well off for work. 
The competition all round is, however, so keen that it is extremely 
difficult to secure any new orders now being given out at anything 
like remunerative rates, unless there is something of a very 
special character about the work. 

In the iron trade business still drags on in a very unsatisfactory 
fashion, and the Manchester market on Tuesday was only 
moderately attended, with practically no buying of any weight 
going on. A limited business is being put through in pig iron, and 
prices are perhaps showing rather more steadiness; there is still a 
good deal of competition to secure business, but more caution is 
shown in underselling makers, whilst makers themselves are show- 
ing no disposition to go below the prices they have recently been 
quoting. For Lancashire pig iron, makers still quote on the basis 
of 44s, for forge, to 45s. for foundry, less 24, delivered Manchester, 
but it can scarcely be said they are securing business, at any rate 
in this market, at the above figures, and even in the more imme- 
diate neighbourhood of their own works they have been undersold 
by some of the district brands, The prices at which any business 














is to be done in Lincolnshire remain at about 41s. 6d. for forge, 
to 42s. 6d. for foundry, with P.G, Lincolnshire obtainable at about 
42s, 6d. and 43s, for forge, to 43s. 6d. for foundry ; and Derbyshire 
pone f iron ranging, according to brand, from about 45s. up to 
46s. 6d. and 47s., less 24, delivered Manchester. Rather more 
firmness has been shown in outside brands as regards Middles- 
brough, but good foundry numbers can scarcely be quoted at more 
than 42s. 10d. to 43s, 4d. net cash, delivered equal to Manchester. 
For Scotch iron prices are about the same as last week, Eglinton 
being quoted at 44s. 6d., and Glengarnock at 47s. 6d., net prompt 
cash, delivered at the Lancashire ports, but merchants are still 
underseiling, and in some cases are quoting Glengarnock at 6d. to 
ls. under makers’ prices. 

The manufactured iron trade continues in a generally depressed 
condition, very few of the forges being more than _partiall 
employed. Some of the makers, however, are fairly supplied wit 
orders for bars, and are holding pretty firmly to late rates, offers 
at £5 7s. 6d. having been declined, and £5 10s. represents about 
the minimum figure for good qualities of Lancashire bars, with 
some makers still quoting £5 12s. 6d.; and North Staffordshire 
bars remain at £5 12s. 6d. to £5 15s., delivered in the district. 
Business is, however, excessively quiet in sheets and hoops, and 
the Hoop Makers’ Association, at their meeting on Tuesday, 
decided to reduce their list rates 2s, 6d. per ton. Lancashire sheets 
can be readily bought at £7 to £7 5s., with Staffordshire qualities 
ranging from £7 7s. 6d. to £7 10s., and Lancashire hoops are now 
— at £6 for random and £6 5s. for special cut lengths, 

elivered in the Manchester district. 

No improvement can be reported in the steel trade, and there is 
still mf a very slow business doing in either raw or manufactured 
material. The average makers’ quotations for good foundry 
hematite, delivered here, remain at about 54s. to 54s. 6d., less 2, 
but I hear of special lots being offered, in some cases at 6d. to 1s. 
under these figures. Steel billets can be readily bought from other 
districts at £4 5s., delivered here, although quotations of local and 
district makers remain nominally at £4 6s. 6d. Oaly small hand- 
to-mouth orders are being given out in steel plates, but makers are 
holding very firmly to £6 10s, as their minimum for good boiler- 
making qualities, delivered in the Manchester district. Steel 
hoops, however, are lower, and are now quoted at £6 10s. per ton, 
delivered here. 

In the metal market rolled copper sheets have been advanced 
10s. per ton ; but list rates for other descriptions of manufactured 
goods remain unchanged. 

At the invitation of Messrs. William Muir and Co. I visited their 
works during the past week, and was shown a large vertical milling 
machine—probably the most powerful tool of this description that 
has been constructed—which they have just completed for a firm 
of marine engineers on the Clyde. This machine, which weighs 
altogether about 18 tons, has a spindle 6in. in diameter, driven 
by double gear, the cutter being about 4in. in diameter by 124in. 
long. Two tables are provided, the top one—which is 4ft. square, 
and has a circular motion—being removable, when the machine is 
required to operate upon exceptionally heavy work ; and the lower 
table will take objects 3ft. in height under the jib of the machine, 
at the top of the table. All the motions are self-acting, and there 
is also a quick-motion for moving the slides in setting the work. 
The machineis designed to mill circular, straight, and general work, as 
well as coupling connecting-rod ends, and cranks; and when I 
visited the works it was operating upon a connecting-rod, taking a 
cut lin. deep and feeding lin. per minute. The firm, who have 
previously made several specially-designed multiple drilling 
machines for drilling the butt straps on land boilers in position, 
have also just completed one of these tools to operate six spindles 
simultaneously. 

An improved design of gas engine on the “ Otto” principle has 
been designed by Messrs. Cunliffe and Croom, of the Broughton 
Ironworks, Manchester. One special feature is its exceptional 
compactness of design, the engine occupying probably less floor 
space than any other horizontal gas engine of similar power ; whilst, 
in addition, several patented improvements have been introduced, 
which enable the engine to be run at an unusually high speed 
when required, and still retain its stability. A very sensitive, but 
at the same time an extremely simple form of governor has been 
adopted, which is readily adjustable to suit different speeds, and 
the motions to control the valves are the fewest possible in number, 
and of the simplest form. The crank-shaft is balanced against the 
weight of the crank-pin and connecting-rod to give very smooth 
equal speed, and a specially designed worm and worm-wheel has 
been introduced to dispense with the usual bevel gear, with the 
result that the engine, even when running at from 300 to 400 
revolutions per minute, is almost noiseless in its action. The 
engine which I saw was exceptionally well finished throughout and 
capable of developing 4-horse brake-power. The firm have other 
sizes in progress, and they are making a special feature of intro- 
ducing only the best materials and workmanship in their pro- 
duction. 

Except that the better qualities of house coal still meet with a 
fair inquiry for house-fire purposes, all descriptions of fuel are 
hanging upon the market, and the common sorts of round coal, 
especially, continue extremely difficult to dispose of. Many of the 
pits raising common coal are not running more than three or four 
days per week, and special quotations are so frequently made to 
effect sales that anything like fixed market prices are almost out 
of the question, but 6s. 6d. to 7s. would represent about the 
average figure at the pit mouth for steam and forge coals. Engine 
classes of fuel are not quite so plentiful in the market ; this, how- 
ever, is not due to any increased demand, but to the decreased 
production, resulting from so many of the pits working short time, 
and lessened supplies coming in from other districts. No better 
prices are obtainable, and at the pit mouth burgy does not average 
more than 6s. to 6s. 3d., the better qualities of slack 4s. 6d. to 5s., 
with ordinary medium sorts from 3s. 6d. to 4s. per ton. 

The shipping trade is in an extremely depressed condition, and 
business is only practicable at excessively low figures. Ordinary 
steam coal, delivered at the ports on the Mersey, does not average 
more than 8s, to 8s. 3d., and I hear of special quotations in some 
instances at even 3d. to 6d. under this figure. As I anticipated, 
the question of a reduction in miners’ wages is coming definitely 
to the front, and a large meeting of Lancashire coalowners was 
held on Tuesday to consider the matter. There seems, however, 
to be rather a doubtful feeling in the minds of a good many as to 
whether Yorkshire would act in thorough unison with Lancashire 
in the matter, and the coalowners here are not disposed to take 
upon themselves the unaided task of reducing wages. Conse- 
quently, although the necessity of a reduction in wages, ranging 
from 10 to 20 per cent., was strongly urged at the meeting, it was 
decided not take any definite action until a committee, which was 
appointed, had an opportunity of conferring with similar com- 
mittees from Yorkshire and other districts, which are to meet in 
London very shortly. 

Barrow.—Right through the district of North Lancashire and 
Cumberland the hematite pig iron trade is in a very weak con- 
dition. Makers find it very difficult to secure orders, and many of 
them are doing nothing at all in that direction, the rates offered by 
buyers being far away too low. Local steel makers are using smaller 
parcels, and on home account generally there is scarcely anythin; 
offering. In the meantime, the orders that are held are being work: 
off oat delivered, and there is nothing coming in to take their 
places, and some further reduction in the make can be looked for, or 
else a very large increase in the stores of iron held by makers. As 
regards prices, makers are asking 46s. to 47s. per ton net, f.o.b., 
for mixed numbers of Bessemer iron, and warrants are bein 
quoted by holders at 46s. per ton, net cash, with a slightly upwa: 
tendency. There are seventeen furnaces blowing in North Lan- 
cashire, of which number ten are at Barrow. In Cumberland 
sixteen furnaces are in blast. During the past week the stores of 
warrants in Furness have been steady, and ‘those in Cumberland 
have been increased to the extent of 655 tons, making the total 
held in the district something like 57,000 tons. 





The steel trade is still very quiet in all its branches. Buyers are 
very scarce, and the mills far from busy. At Barrow, only the rail- 
tin-bar, and merchant mills are at work, the plate and other mills 


being sto . In Cumberland things are equally quiet. Rails 
are at oP ee 10s., and £6 for heavy, light, and pA sows sections 
respectively. In the steel shipbuilding material trade there is not 


much doing, as the new tonnage being ordered at the present time is 
small. Ship plates are at £5 12s. 6d., angles at £5 10s., and boiler 
plates at £6 7s. 6d. per ton. Hoops are down 2s, 6d., and are at 
£6 15s., and quieter in tone. Tin-plate bars are at £4 2s. 6d., and 
a poor trade at that. Other sections are unchanged either in price 
or tone. 

The shipbuilding trade is fairly busy, but there is nothing brisk 
noticeable. oes 

Theiron ore trade is quiet. The inquiry from all sources is poor, 
and cannot improve, except in the pig iron trade. Spanish ore is 
again being imported into ow. Native ore is at 8s. 6d. to 9s. 
per ton net at mines, and foreign sorts at 9s., delivered. 

The export shipping trade is quietly employed. The returns 
show a great falling off when compared with last year’s shipments. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I noTIcE that the Board of Trade returns for February are 
referred to by almost all the newspapers as showing an alarming 
falling-off compared with the corresponding month of last year. 
It is quite true that the decrease in imports and exports is large, 
but it seems to be forgotten that this year there is one day less 
than in February of 1892, which was a leap year, and an extra 
day, of course, makes an important difference. The oe for 
February amounted to £29,758,748, being a decrease of £5,119,183 
on the corresponding month of last year. The exports reached a 
value of £17,092, 309. being a decrease of £2,235,444, as com 
with February, 1892. Iron and steel were exported last month to 
the amount of £1,554,251, against £1,694,132 for February of 1892. 
In hardware and cutlery the value last month was £150,430, 
against £180,074; and of unwrought steel £114,016, against 
£128,358. The United States has largely increased its require- 
ments in steel, and considerably decreased its demand for hard- 
ware and cutlery. In railway material the month shows a 
decided improvement, the value of exports being £208,972, 
against £103,965 for February of last year. It is noteworthy that 
Japan, to which only £10 worth of railway material was sent in 
February of 1892, took last month a value of £25,755. Chili 
advanced from £2948 to £7316; Brazil from £1021 to £13,558 ; 
British East Indies from £12,903 to £77,440; Australia from 
£10,529 to £49,178 ; and British North America from £4150 to 

72. 

There are some signs of revival in the South Yorkshire district. 
Two large blast furnaces at Thorncliffe Ironworks, after standing 
idle three weeks, were re-lit on the night of the 5th inst. 
Advantage has been taken of the stoppage to put down a pair of 
new boilers, and to overhaul the engines and plant. 

The chief topic in the trade circles for the last fortnight has 
been the pro new legislation with regard to file-cutting. Mr. 
Stuart Wortley, M.P., and the Hon. Bernard Coleridge, M.P., 
who represent the Hallam and Attercliffe divisions of Sheffield, 
have introduced Bills into the House to make it compulsory for 
machine-cut files, as well as hand-cut files, to have ‘‘ machine-cut ” 
or “hand-cut,” as the case may be, stamped upon them. A keen 
controversy has taken place in the newspapers, and a special 
meeting of the File Manufacturers’ Association has been held this 
week to consider the subject. All the leading manufacturers, both 
hand-cut and machine-cut file makers, were represented. The 
manufacturers were a little surprised that the Association had not 
been consulted by the promoters of the Bills. Their general 
opinion was that the legislation proposed would be very injurious 
to Sheffield trade, if not impracticable. It was also stated that 
machine cutters themselves declared in favour of the present mode 
of working, and were against the old occupation of cutting files by 
hand. Ultimately the following resolution was carried unani- 
mously:—‘‘ That in the opinion of this meeting the Bills now 
before Parliament for the special marking of files as to their mode 
of manufacture, introduced by Mr. Stuart Wortley and the Hon. 
B. Coleridge, if passed into law, would be most injurious to the 
file trade of Sheffield, for whilst tending to protect the idea of the 
superiority of hand labour over machinery, it would be antagonistic 
to the progress of invention and improvement; and this meeting 
hereby authorises the committee to take such steps as they may 
deem fit to oppose the said Bills to the best of their power.” A 
strong committee was afterwards appointed to take action against 
the Bills. 

I recently had the pleasure of inspecting the exhibits of 
Messrs. Steel and Garland, of the Wharncliffe Works, Sheffield, 
for the World’s Fair at Chicago. They consist of half-a-dozen 
examples of artistic fireplaces, for which speciality the firm have 
long enjoyed a great reputation. One is an Italian Rennaissance 
design, modelled by one of the leading masters in the Italian 
School, representing nymphs and dolphins disporting themselves 
in the ocean ; the tile panels, which are exceptionally fine, depict 
the seasons in figures, and Cupids; in front is one of the late 
Alfred Stevens’ masterpieces in a real bronze fender curb, 
emblematic of Vigour and Manhood. Stevens, the modeller and 
designer of this fender, was a native of Sheffield, and his genius 
is manifest in this work, as in the masterpieces of his life at 
Dorchester House, and on the magnificent Wellington Monument 
in St. Paul’s Cathedral. Group No. 2 consists of a fine design in 
real bronze, with a medallion warrior, after Alfred Stevens, with 
rich lustre tile panels in harmony with the fireplace appointments. 
No. 3 consists of beautiful repowssé brass work in the French 
Renaissance style, the work of a South Kensington prize student, 
together with tile cheeks representing Cupids and garlands, with 
the hearth and fender curb in rich relief in same style. No. 4 is 
an example of artistic repowssé work in polished brass, with brass 
dogs in artistic Renaissance design, rich lustre crimson tile cheeks, 
complete with Renaissance brass curb and lustre tile hearth. The 
fifth group is an admirable adaptation of the South Kensington 
Museum artistic feeling, modelled by one of the most prominent 
students of the present day, in the eighteenth century period ; the 
bronze fender curb depicts Childhood in sportive mood. The sixth 
and last group is an Early English design in repowssé brass, 
emblematic of the old country—the British Lion, with rich orna- 
mental tile panels, surrounded by fitments en suite. The whole 
exhibit is worthy of the industrial repute of the city of Sheffield, 
and of the firm, who, by the way, have opened up extensive show- 
rooms in the West End of London as an auxiliary to their show- 
rooms at Charterhouse-street, City, London. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir may fairly be asserted that this week the pig iron market in 
this district is characterised by a less despondent tone than has 
been noticeable for a considerable time past. A more encouraging 
feeling has sprung up, and there is a tendency towards improve- 
ment, in fact; the price of No. 3 Cleveland iron, which is the 
quality mostly required for shipment, has advanced. Makers are 
very firm in their prices, as they are not likely to be undersold by 
middlemen, who must sell at a loss if they offer iron at less than 
is now asked, because no maker has let his iron go at less. 

Towards the close of last week No. 3 Cleveland G.M.B. pig iron 
for prompt delivery was being sold in odd lots at 34s. per ton, but 
no such price has been accepted by any one this week, 34s. 3d. 
being the minimum, and by Wednesday the quotation had reached 
34s. 6d. Makers have not been doing business at less than 34s. 6d., 
and some have never come below 3¢s., preferring rather to stock 
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their iron and trust to getting rid of it in the spring at better 
prices. There are lots of offers to buy for delivery over the next 
two months at 34s., but sellers will not entertain such offers, and 
it is evident that consumers will have to pay more now that 
the navigation season has commenced in earnest. Middlesbrough 
warrants are improving slowly in value, as are other warrants ; 
on Wednesday Bis. 4a. cash was quoted. Less iron is being 
lodged with Connal’s than has been the case lately; the quantity 
held on Wednesday night was 49,909 tons, or 2 tons increase 
this month. No. 1 Cleveland pig iron can be bought at 
36s. 9d. ; No. 4 foundry at 33s. 6d. ; grey forge at 33s. ; mottled 
at 32s. 9d. and white at 32s. 6d. per ton, and from this it will be 
seen that the improvement in prices has been more in connection 
with No. 3 than other qualities, as the increase in demand is 
mostly for shipping qualities. Some increase in demand is reported 
by makers of hematite iron, and the reduction in production 
having kept down the stocks, they are able to get the prices they 
ask—43s. per ton for M. Nos. s some of the furnaces 
producing Cleveland iron, it has been decided to blow them out 
this month, but as trade has improved, the decision in these cases 
may be reversed. 

The February statistics of the Cleveland Ironmasters’ Association 
proved to be less unfavourable than had been generally predicted. 
A decrease of 21,078 tons was reported in the production, as com- 
— with January, but this was due to Fedruary being three days 
shorter. 

In the finished iron and steel trades business is as dull as ever, 
the improvement not having yet extended to them, though, as a 
rule, it should begin with them. Scarcely any of the manufactured 
ironworks are regularly employed, and they have great difficulty 
in securing orders and specitications. All the manufactured iron 
and steel works about Middlesbrough are kept in operation except 
the Eston Steel Works, and they have been idle now for coe 
seven weeks, partly, however, to allow of alterations being made. 
At Stockton more than half the finished ironworks are idle, and 
there is great distress among the operative classes, it being 
necessary to make special efforts to relieve them. Quotations are 
maintained. Steel ship-plates are £5; steel boiler-plates, £6 ; steel 
girder-plates, £5 5s.; steel angles, £4 17s. 6d.; steel rails—heavy— 
£2 17s. 6d.; steel railway sleepers, £4 17s. 6d. ; common iron bars, £5 ; 
best bars, £5 10s. ; ironship-plates, £4 15s. ; iron girder plates, £5; iron 
boiler plates, £5 15s.; iron ship angles, £4 12s. 6d.; iron engineering 
angles, £4 17s. 6d. per ton, all less 24 per cent. discount, except 
oe ae sleepers, which are net, and all are f.o.t. at producers’ 
works. 

The Bedson Wire Company, which was registered in the autumn 
of last year, is commencing to erect works at Middlesbrough for 
the manufacture of iron and steel wire. The introduction more 
largely into the district of such branches of trade as this is what 
the iromasters have long desired to see, so that the iron made may 
be utilised more at home, and it would prevent the district being 
so much affected by depressions as it is when it has to rely upon 
the heavy iron trades. 

The shipbuilding and engineering industries are very slack, and 
it does not appear as if the worst had been reached in. these 
branches ; at least, this is the opinion of a good many. 

The question of colliers’ wages in Northumberland is settled, the 
men having by a large majority—9905 against 4175—agreed to the 
5 per cent. reduction claimed by the owners. The Durham 
miners’ wages question is yet unsettled, but it is not this time 
expected to give rise to any difficulty, as the men have given 
powers to the Durham Miners’ Federation to settle, powers which, 
it will be remembered, they refused to give before last year’s 
strike. The amount of reduction claimed is 10 per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a moderate business in the Glasgow pig iron 
market this week, and the tone has been comparatively steady. 
Both Scotch warrants and hematite have shown an improving 
tendency. Cleveland iron has also been in better request through 
merchants, and there is more evidence than of late that consumers 
are coming into the market for the raw material. 

The prices of makers’ iron are as follows :—G.M.B. and Govan, 
f.o.b. at Glasgow, Nos. 1, 41s. 6d.; No. 3, 41s.; Monkland, No. 1, 
42s. 6d.; No. 3, 41s. 6d.; Carnbroe, No. 1, 43s.; No. 3, 42s. 9d.; 
Clyde, No.1, 48s.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 48s.; No. 3, 
45s.; Summerlee, No. 1, 50s. 6d.; No. 3, 46s.; Calder, No. 1, 
50s. 6d.; No. 3, 46s. 6d.; Langloan, No. 1, 54s.; No. 3, 46s.; 
Coltness, No. 1, 54s. 6d.; No. 3, 46s.; Glengarnock, at Ardrossan, 
No. 1, 50s.; No. 3, 46s.; Dalmellington, No. 1, 47s.; No. 3, 45s.; 
Eglinton, No. 1, 44s.; No. 3, 43s.; Shotts, at Leith, No. 1, 52s.; 
No. 3, 49s.; Carron, at G mouth, No. 1, 53s.; No. 3, 47s. 

Three additional furnaces have been placed on hematite pig iron, 
but two have been withdrawn from ordinary iron, and the total 
number in operation is now sixty-six, compared with sixty-five last 
week, and seventy-eight in the corresponding week of last year. 

There has been a rather better inquiry for hematite pigs in the 
last few days, and prices have improved a little. 

The pocition of the steel trade is still unsatisfactory ; one or two 
of the works remain idle, while at the rest partial employment is 
the rule. It is expected, however, that more work will be avail- 
able soon under existing contracts for shipbuilding material. The 
quantity of steel required for this pupose in the next few months 
must be considerable, notwithstanding the dulness in the ship- 
building trade. Prices of steel are much the same as last week. 
The medium quotation for ship-plates is £5 12s. 6d., less 5 per 
cent., and angles are from £4 17s. 6d. to £5. 

There is a rather better inquiry for tubes; and the prospects of 
this branch are confidently believed to be good, although improve- 
ment comes slowly. 

The makers of sheets have had a meeting to compare notes with 
reference to the position of theirdepartment. The proceedings are 
reported to have been very harmonious, and business appears from 
the statements made to be fairly satisfactory. Inquiries in the 
market would indicate that the spring trade for export is likely to 
be good. It was resolved to maintain prices on the basis of £7 7s. 6d. 
for singles, less the usual 5 per cent. 

In the bar iron trade there is a rather better feeling this week, 
and a few more orders coming to hand for export. ong these 
is a fair quantity for India, the inquiry in respect of which is 
better than for some time back. e price of unbranded iron 
ranges from £4 12s. 6d. to £4 15s. net. For common bars there is 
considerable disparity between the views of makers and merchants. 
Some of the latter assert that they have merely to name their 
price, the makers being so eager for work. On the other hand, 
makers continue to quote former prices, common bars ranging 
from £5 10s. to £5 17s. 6d., and best bars up to £6 7s. 6d., less the 
usual 5 per cent. discount. 

Cast iron pipe makers report that they are only indifferently 
supplied with work, but they are all much more hopeful as to the 
future, believing that prices have touched the lowest level, but 
that a substantial improvement is bound to come ere long. 

The imports of copper pyrites into the Clyde during Februa 
amounted to 5994 tons, compared with 5330 in February, 18 
The imports for the last two months amount to 13,563 tons, against 
10,092 in the same period of last year, and 7944 in 1891. 

The coal trade has been in a very backward state. The ship- 
ments of coal from Scottish ports in the past week show a decrease 
of 17,690 tons, of which 12,000 occurs at the port of Glasgow. 
There has been a little more doing in coal chartering in the last 
few days owing to the opening of the Danish ports, and no doubt 
in a few weeks business will be much better. At present the tone 
is very dull, and prices have further weakened. The quotations 
f.o.b. at Glasgow are main coal 6s. 44d. to 6s. 6d.; splint, 6s, 9d. to 
7s.; ell, 7s, to 7s. 3d.; and steam, 8s. 3d. to 8s. 6d. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Srnce the settlement of the sliding scale there has been visible, 
especially in the last week, a return to the old and pi jive 
order of things. The Cardiff ports total of coal to foreign destina- 
tions came up again to 280,000 tons, and I shall not be surprised at 
the total of the present week touching 300,000 tons. Some 
collieries have shown marked activity, those of Mountain Ash and 
Merthyr Vale—Nixon's—giving in the aggregate close upon 4000 
tons daily. 

In the course of a few days another sinking upon a large scale is 
expected, that of the ‘‘ Universal” in the Aber district. This 
place is literally at the back-door of the Albion—Cilfynydd—where 
the coal-tield has been well proved, the coal standing high in the 
market. The Aber district is now in railway connection with the 
Rhymney, and prospects are very good, both for the new colliery 
developments likely to follow and for the railway. 

Some coal properties are in the market ; one in the West of 900 
acres. Valuable colliery plant at Pengam will be dispersed by 
auction this month. The improved tone in the coal trade has 
shown itself at the Swansea and Newport ports, and is well 
indicated in prices. The latest quotations are, best 9s. 6d. to 9s. 9d. ; 
seconds, 8s. ca. to 8s. 6d.; and small, 3s. 6d. to 4s. 6d. per ton. In 
house coal there is a less satisfactory condition, and the periodic 
** easing-off” is perceptible. The best Rhondda now only com- 
mand 10s. 6d. to 10s. 9d.; brush, 8s. 6d. to 8s. 9d.; small, 6s. to 
6s. 3d. Anthracite keeps up well, and prevailing rumours have a 
tendency to make the market firmer. Last prices in Swansea were, 
best, 13s. 6d. to 14s.; seconds, 10s. 6d. to 11s.; ordinary, 8s. 6d. to 
10s. In the anthracite coaltield a level is going to be opened at 
Glanamman, and it is stated that the old Garnant Collieries, which 
have been idle for many years, will be restarted. The intention is 
to deviate from the old workings, under the direction of a 
skilled engineer, and strike into one of the best seams of anthra- 
cite. In addition to these movements, the London Syndicate, to 
which I have referred of late, are beginning action, and acquiring 
the necessary land in the district of the Rhos Amman and 
Liwynynhaf. 

A slightly better tone is being shown in small coal, though 
thousands of tons have been tipped, and prices must improve to pay 
for re-trucking. In coke there is no upward movement, prices are 
low, and demand weak. In Swansea furnace coke is offering as 
low as 14s. 

In patent fuel Cardiff is selling at 9s. 3d. to 9s. 9d.; Swansea, 
9s. 6d. to 10s.; and in both districts the demand is improving. 
Iron ore is likely to have a more brisk demand. Last week 
cargoes came in for Cyfarthfa, Dowlais, Blaenavon, and Ebbw 
Vale, and a steady continuance is now certain. Prices are firm. 
Cardiff quotations are: Rubio, 11s. to 11s. 3d.; Garucha, 9s. 9d.; 
Tafua, 9s. 9d.; Peruvian, 9s. 6d. to 9s. 9d. 

In the iron and steel trade there is little doing, except in tin 
bar; this, fortunately, keeps the principal steelworks in active 
employment, those of Cyfarthfa being icularly brisk. 

or rails there is only a limited inquiry, and as pressure is con- 
stantly brought to bear to complete bar orders, the slight orders 
coming in are often held over. On ’Change Swansea this week 
iron and steel quotations were as follows:—Glasgow pig, 40s. 64d. 
The decline in this tells its own tale, and shows that the late 
upward movement has no solid basis. Middlesbrough pig, 34s. 4d.; 
hematite, 46s. for mixed numbers; Welsh bars, "5 te £5 2s. 6d.; 
steel rails, heavy, £4 to £4 2s. 6d.—in some cases quotations have 
been given from £3 17s. 6d.; light, £5 to £5 2s. 64.; steel sheets, 
from £7 5s.; Bessemer steel, tin-plate bars, from £4 ds. to £4 7s. 6d. ; 
Siemens, £4 15s. to £4 17s. 6d. Several of these prices show a 
decline, and fully bear out the statement made at the last repre- 


sentative meeting of ironmasters. Welsh ironmasters are able to: 


compete well, and the best steel is finding its way to the Midlands, 
the North, and to the central market, London. Yet at the same 
time the keenness of the existing rivalry is shown by the increas- 
ing cargoes which are coming in, both of pig and tin bar, from the 
North of England. Swansea imported largely last week. In 
exports Swansea despatched 27,916 tons of coal, and 8220 tons of 
patent fuel. 

Tin-plate makers are pressing for better prices, and the market 
shows firmness ; but the huge shipment noted last week has not 
been continued. The export of tin-plates from Swansea last week 
were only 55,652 boxes, and as there was a good deal of activity at 
the mills 102,836 boxes came in from the works, sending up stocks 
to 219,424 boxes. These changes are te be expected for a time ; 
but the prospects of steady improvement continue. Latest age 
tions are :— mer cokes, 12s. to 12s. 3d.; Siemens, 12s, 3d. to 
12s. 6d.; charcoal, 13s. to 13s. 6d.; ternes, 22s., 24s., 26s. 

In a survey of business both at Swansea and Newport docks, 
hopeful indications are to the front. At Swansea, in particular, 
harbour prospects are such as to justify great expansion and 
large building operations going on. Swansea is now become the 
great tin-plate centre, and various industries in different districts 
feel the influence of its development. This week nearly 18,000 
tin-plate boxes came to hand from Barnstaple and Bridgewater. 

Briton Ferry and Llanelly are also looking up. At the former 
place there was a good make o pig iron, steel bar, and tin-plate, 
and appli are now completed at this port for loading vessels 
of 1000 tons burden. 

I note that a disposition prevails at some tin-plate works to take 
on the make of tin-bar. hes far this is wise is a matter of specu- 
lation. I doubt if, with small appliances, an equal bar in quality 
can be produced by them as would compare with those of Cyfarthfa 
and Dowlais. 

It should not be forgotten that the first-class excellence of Welsh 
steel has had as much to do with the reputation won by the best 
brands of tin-plates turned out in the Swansea district, as the 
ability and expertness shown in tinning. This is so well known 
that a good tin-plate workman can tell at a glance where the steel 
comes from. t the large works in Wales where the chemist, 
blast-furnace manager, and chief manager work systematically 
together, and are guided by close laboratory tests, it follows that 
the quality must be Al. I mention these matters in the best 
interest of the great and important tin-plate industries of Wales. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron and steel reoapere over here continues 
to be exceedingly unsatisfactory. New work comes forward very 
slowly, prices are depressed, and the outlook altogether dis- 
couvraging. In order to keep their works going makers are in 
many cases accepting orders at prices that do not even cover the 
cost of production. 

The Silesian iron market shows a weak tendency. In pig iron, 
as well as in bars, girders, and plates, the demand coming forward 
is reported as insufficient, although production has been strongly 
limited in almost all departments. There is next to no export 
trade going on, with the exception, perhaps, of some small orders 
for Russia, which have recently ioe given out. Prices are 
naturally weak, and scarcely paying. 

The condition of the ph iron market has not 
changed upon the week, the business doing in the raw, as well as 
in the finished iron department, being fairly good, with prices 
tending to firmness. ere is a regular demand coming forward 
for the different sorts of pig iron, production being in most cases 
equal to consumption. On the finished iron market bars, girders, 
and plates meet with a pretty lively request, while the smaller 
articles of manufactured s are reported in exceedingly weak 
demand. Export trade leaves very much to be desired. Active 
employment is likely to be maintained at the arms factories for the 





near future. A contract for 150,000 rifles for' the Roumanian army 
having recently been got, the Austrian Arms Factories are now 
trying to obtain further orders for Holland, Brazil, and Chile. 

Austrian import and export in iron and iron manufactured goods 
was in 1892, compared to previous year, as under;— 


Import. Export. 
1892. 1891. 1892. 1891, 
100 kilos. 100 kilos. 100 kilos. 100 kilos. 
Pigiron .. .. .. .. 474,482 .. 412,028 .. .. 99,704 .. 90,194 
Scrapiron.. .. .. .. 164,456 .. 149,701 .. .. 12,089 .. 9,685 
EO@ENS.. .. «0 so .. SOOM .. SATSt .. .. OMB .. Sa78 
Manufactured iron and 
MR nc ss 4s eo! 79,881 .. .. 66,804 90,876 
OS See ee es. tees wn -. 2,581 
Plates and sheets .. .. 40,273 .. 37,719 .. .. 12,526 .. 21,025 
a eee i as v o° ae 
eee: ee lO l 
eee 2,648 .. we ce ce OD te 6 
Axles, tires,&c. .. .. 22,188 .. 81.955 .. .. 8,774 .. 2,499 
Iron tubes.. .. .. .. 18,405 10,637 8,611 .. 4,425 
Scythes 160 158 28,701 80,136 
Sickles 122 163 1,075 1,146 
Wheels 12,436 NNT, as as <a 
(aaa ii £432 |! h CU CS 
Hardware ae ee 76,562 .. 72,989 .. .. 117,719 .. 141,754 


Of ree en imported in 1892, 92,028 kilos. came from Ger- 
many ; 34,937,300 kilos. from England ; scrap iron 15,660,700 kilos, 
from Germany ; ingots, Germany, 1,493,700 kilos. ; rails, Germany, 
331,200 kilos. ; tes and sheets, Germany, 3,195,900 kilos., 
England, 740, kilos. ; iron wire, Germany, 1,498,200, England, 

,200 ; cast iron, Germany, 1,683,900, England, 35,400 kilos. ; 
cast tubes, Germany, 257,200 kilos. ; axles, &c., Germany, 2,041,300, 

land, 116,200 kilos. ; iron tubes, Germany, 1,125,200, England, 
188,500 kilos, ; seythes, Germany, 14,900 kilos. ; sickles, England, 
10,700, Germany, 1400 kilos. ; wheels, Germany, 1,231,900 ; tools, 
Germany, 1,129,100, England, 65,000 kilos. ; France, 23,100 kilos. ; 
hardware, Germany, 6,564,500 ; England, 638,800kilos. Exporttothe 
different countries was, in 100 kilos., as follows: Pig iron, Germany, 
28,682; Italy, 46,847; scrap iron, Germany, 10,905; ingots, Germany, 
2230 ; Italy, 1595 ; manufactured iron and steel, Germany, 14,218 ; 
Italy, 7973; Russia, 3233; Turkey, 10,035; Roumania, 1572; Servia, 
19,656; rails, Servia, 1084; Roumania, 237; plates and sheets, 
Germany, 3149 ; Servia, 4695 ; Roumania, 2824; iron wire, Germany, 
3121; Roumania, 912; cast tubes, Germany, 123; Roumania, 197 ; 
cast iron, Germany, 789; Italy, 966; Russia, 1163; Roumania, 
7977; Servia, 1421; axles and tires, Germany, 969; Servia, 627 ; 
iron tubes, Germany, 1637; Italy, 542; Russia, 644; scythes, 
Germany, 5328; France, 145; Italy, 1849; Russia, 19,875; Switzer- 
land, 377; Turkey, 676; Roumania, 1592; Servia, 557; Bulgaria, 
168; other countries, 134; sickles, Germany, 886; Italy, 116; 
wheels, Roumania, 35; Bulgaria, 33; tools, Italy, 571; Russia, 
1482; Roumania, 1010; Servia, 239; hardware, Germany, 18,633 ; 
Roumania, 26,266; Servia, 21,353; Turkey, 5996; Bulgaria, 6269; 
Russia, 4531; Italy, 6343; England, 725; France, 4365; Switzer- 
land, 1917; Egypt, 532; East India, 1304 

In France a quiet but fairly regular business is going on in the 
various branches of the iron trade. Prices are, perhaps, a trifle 
lower this week than last, competition being very keen in all 
departments. 

very slow business continues to be reported throughout the 
Belgian iron trade. Prices show a weakening tendency generally, 
and makers are inclined to look upon the position as extremely 
discouraging. In nearly all departments the works are but very 
indifferently supplied with orders, and complain of the cutting- 
down in prices to secure them. Merchant bars for export have in 
some cases been quoted 100 to 103f. p.t. free on board. 

The situation of the Rhenish-Westphalian iron market is much 
the same as reported for several weeks past, there being still very 
little new work of any weight coming forward, while in some 
departments even less has even been done this week than last. In 
the pig iron as well as in the finished iron trade buying goes on 
from hand to mouth. Prices continue depressed. Bars are re- 
ported to have somewhat improved in request, while girders show 
no change since last week’s letter. The demand for hoops is pretty 
active, but still existing orders are not sufficient to keep the works 
in regular employment. The plate mills are for the greater part 
fairly well occupied, and makers might, on the whole, be content 
with a state of things but for the extremely low quota- 
tions. ere is nothing new to report concerning the sheet trade, 
except that it is, perhaps, even more neglected than before. In 
drawn wire and wire nails low prices and a poor demand continue 
the order of the day. Foundries as well as machine factories are 
weakly and reise 1 employed, while the wagon factories are 
looking forward to increasing occupation. Some rather important 
orders for ~aaeee have been we out lately ; 18 passenger cars 
for the Frankfort Railway Administration, 2940 freight cars for 
Cologne, and 787 ditto for Elberfeld. 

The total production of pig iron in Germany, including Luxem- 
burg, was for January, 1893, 373,641 tons, of which 132,111 tons 
were forge, pig, and spiegeleisen, 27,048 tons Bessemer, 159,009 tons 
basic, and 55,473 tons foundry Pig. Production in January, 1892, 
was 408,375 tons ; in December, 1892, it amounted to 391,353 tons. 

In the Saar and Mosel district the production of pig iron was in 
January, 1893, fo ig, 22,850 tons; basic, 46,398 tons; foundry, 
11,890 tons; together, $1,138 tons ; being 3°3 per cent. less than in 
December, 1892, when it was 83,926 tons. Jn January, 1892, the 
total production was 83,484 tons, showing a decrease of 2°8 per 
cent, this year against January last year. 








THE MANCHESTER SEWAGE SCHEME ARBITRATION.—At a meeting 
of the Manchester City Council on the Ist inst,, Mr, Alderman 
Joseph Thompson, in moving the approval of the minutes of the 
Rivers Committee, referred to the arbitration on the claim of Mr. 
James Nuttall under his contract with the Corporation. A month 
had been taken up with the case in London, and the result had 
come at last. The claim of Mr, Nuttall was for £71,472 above the 
original contract, which was fixed at £84,800, with an allowance for 
extras, The claim was so enormous that, of course, the committee 
disputed it; the result was that the arbitrator had sent in his award 
for £6944, allowing for a certain t under a ter-claim of 
the Corporation. The extras allowed by the city surveyor on the 
original contract amounted to £6460, bringing up the total to 
£90,871. Mr. Nuttall was paid in cash £59,761, and with the 
arbitrator’s award the payment to him was now brought up to 
£96,705. He could not help expressing t that Mr. Nuttall 
should have been induced to take steps to obtain such a |: sum 
of money. It would be seen that compared with his claim he had 
peers a very small sum indeed, and when they knew that he had 
to pay his own legal expenses and one-half the arbitrator's expenses, 
they would understand that there must be very little for him out of 
the award. He—Mr. Alderman Thompson—regretted Mr. Nuttall’s 
action the more because by his agreement the probability was that 
he would have done very much better had he accepted the award 
of the city surveyor. He could not help thinking that Mr. Nuttall 
had been badly advised, and he hoped the council would fully 
approve of the aenyaery of the Rivers Committee. They had 
had a very difficult and 
influence been used outside to compel the committee to pay 
very much more than they were warranted in doing, and even in 
the council chamber there had been gentlemen who sympathised 
with Mr. Nuttall. So far from having a desire to persecute Mr. 
Nuttall, the committee, whilst the action was still pending, had 
employed him for further work, and that gentleman actually used 
the circumstance as an — before the arbitrator to show how 
po’ he was in the ration. Mr. Alderman Thompson 





added that he had to congratulate the officials of the Corporation 
especially the city surveyor, on the manner in which they had 
supported the committee in the course of the arbitration inquiry. 
The resolution was adopted without discussion, 


elicate subject in hand. A great deal of 
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THE PATENT JOURNAL. 
Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
*.* When patents have been “communicated” the 


“name and address of the communicating party are 
printed in italics, 


2Qlst February, 1893. 


3780, BREECH-LOADING SMALL-ARMs, E. G. Anson, Bir- 
a ham. 

Raiuway Cuairs, D. and J. M. McIntosh, 
sap Bn 

791. Gratinos for PHoro-MECHANICAL Printina, M. 
Levy, Manchester. 

792. Boor Lactno, A. Wilson, Newcastle-on-Tyne. 





3792. 

3793. RusBer Tires for Cycves, J. M. and W, Starley, 
Coventry. 

8794. 


Ciornes Wasuinc Macuine, L. J. Wilson, 
mdon. 

. TrimminG Fett Hats, G. Atherton, cee a 
. Rowx.ocks for Boats, J. Y. Johnson. +7. R. 
nee enhorn, Ceylon.) 

B707. WASHING Macuines, A. W. McMurdo, Glasgow. 

3798. DiscHARGING CHARCOAL from K1LNs, J. Houston, 
Glasgow. 

3700. Wee. Tires, A. M. Pierce, London. 

3800. Recovery of Hyprocu.oric Acip, &c., M. N. 
d’Andria, Lancashire. 

8801. nel ENTING ACCIDENTS on Stairs, R. Connell, 

G 
3802. Sma Gouvereen, A. Guild and Barry Henry 

and Co., 

3803. pectane oe Spinners, H. Milward and Sons 
and J. T. Emery, London. 

3804. ELectro-PHotTocrapny, J. Waring, London. 

3805. PepestaL WasH-DOWN WATER-CLOsET, H. Smith, 

London. 

3806. Stoves, G. Barker.—(S. P. Hutchinson, United 

States.) 

3807. Smoke ConsuMING Apparatus, T. H. Ackroyd 
and Messrs. Willoughby ag Co., London. 

3808. Ink Ho.tpers for Pens, Ww. Vose, London. 

3809. APPARATUS for theta &e., the VeLociry of 

Arm CuRRENTS in VENTILATING Suarts, C. F. Kite, 

London, 

8810. Drivine Bett Fastener, G. Keep, London. 
8811. Sup Vatves, G. H. Smith, London. 
3812, OVERSEAMING Macuines, E. and R. Cornely, 

London. 

8813. Neckties, A. H. Masters, London. 
3814. InpicatiING Rooms Encacep, &c., J. Liingen, 

London. 

3815. 

Londo’ 
3816. aor ERNING the AcTION of Horses, W. George, 

London. 

8817. ARMATURE Cores, A. W. Smith, London. 
3818. BicycLe Sappxe, J. A. Stenberg, London. 







+ iieaaiataas of Water Gas, J. R. Paisley, 


8819. Cark Brake for Raitways, &c., T. A. Marriott, 
London. 
8820. Fitter, J. M. Morgan, E. B. Neave, S. H. 


Wiley, and W. Smithdeal, London. 
8821. Macic FLower, B. Wechsler, London. 
8822. GoLr CLuss, W. Ross, Nottingham. 
8823 ELectro- MAGNETIC Morors, P. E. 
London. 
$824. AUTOMATICALLY Destroyinc the Vacuum in the 
Teat Tuses of MILKING Macuines, J. Hartnett, 
London. 
3825. Brazinc Metatiic Parts, W. Parker and P. L. 
Renouf, nesenpoay 
3826, UMBRELLAS, R. E. Phillips, London. 
3827. Heat DEFLECTORS, O. Imray.—(A. 
and J. F. Mackiv, Canada.) 
3828. PNeumatic Tires, W. E. Bartlett, London. 
$829. Bepstreaps, W. Wilberforce, London. 
3830. Vaporisers, C. T. Kingzett.—(A. C. 
United States.) 
8831. TELEPHONE EXCHANGE Systems, J. E. Kingsbury. 
The Western Electric Co., United States.) 
8832. Sotip Link Cuain MANUFacTURE, A. Shedlock, 
London. 
8833. Evectric Connections, E. W. Lloyd, London. 
8834. MANUFACTURE of ARMOUR PLATES, "é: Wilson, 
London. 
8835. Stoprinc BortLe Movtus, T. H. Gaskin and W. 
P. Young, London, 
8836. VesseL, H. and S. Samuel, London. 
3837. Boor and SHok Manvuracturge, A. H. Hunter, 
London. 
8838. CANDLEsTIcKs, H. 8. Woolrych, London. 
3839. Taps, W. Gunter, London. 
3840. ExTenpino Tasies, J. 8. Graaff and I. M. 
H urbaugh, London. 
3841. ee H. H. Lake.—(W. V. Snyder, United 
S‘atea. 
$342. Toys, H. H. Lake. —(W. V. 
States.) 
3843. TricycLes, H. H. Lake.—(W. V. Snyder, United 
States.) 
3844. Harpeninc Cutna, &c., CLays, T. R. Jones, 
London. 
3845. - ~—liaaamamel CurRaTIVE Truss, C. 8. Saunder, 
ndon 
8846. Woo.-comss, J. and T. Sharpe, London. 
3847. LANTERN Siipes and Imaces, R. Mitchell, 
London. 
8848. Paper, H. H. Lake.—(A. Howard and A. N. 
Kidder, United States.) 
8349. + ae and TrimminG Pastesoarp, A. Krah, 
ndon 
8850. SmoorHine Irons, A. Nix, H. Spittmann, and F, 
Reininghans, London. 
8851. Curtinac QuviLis into Srrips, E. Bliitchen, 
London. 
8852. Tanks, W. Forgie, London. 
3853. ExtRactING Grease from Stream, W. Webster, 
London. 
8854. Ho_pine Curtains, E, E. Piper and G. H. Davis, 
London. 
8855. Macuines for Serminc Lacinc Hooxs, W. 
Kalkyard, London. 
8856. MaGazIne Guns, A. H. Russell, London. 
8857. CoLLectiInc Water from UMBRELLAS, A. A, 
Champagne, London. 
3858. Suogs, M. L. Lion, London. 
3859. Winpow Banp and Rop Brackets, T. Nelson, 
London. 
3860. Closets, &c., A. J. Boult.—(G. Baumgiirtel, Ger- 
many. 
3861. MINERAL Ort Lamps, L. Cohn, Liverpool. 
8862. KILNs and FURNACES, A. Stein, Liverpool. 
8863. FIRELIGHTERS, J. Hull, Liverpool. 
8864. Fittinos of UMBRELLA Frames, B. G. Coleby, 
London. 
8865. DiscHarGine Cigarettes for Cory, F. Lamp- 
lough, London 
-— Non-stirrixa Paps for Horsesuoes, H. 8. Dade, 
ndon 
8867. Storinc Power in CoIN-FREED APPARATUS, F. 
Bridge, London. 
3868. Tosacco Pipes, G. H. Paddock, London. 


Mourot, 


W. Atwater 


Woodcock, 


Snyder, United 


22nd February, 1898. 
8869. Penci, SHARPENER, T. Stevenson and J. Greaves, 


am. 

3870, FisHiInc LANTERN, C. W. Powell and KE. G. 
ames, , 

—— of Corron-spinninG MILLs, W. Robinson, 


8872. Woop Pavina, F. G. Helmore, Brighton. 
8873. Bortoms of METALLIC BEpsTEADs, 8. Wilson, 


‘irmingham. 
8874. Cuimneys, 8. J. Dixon, Oldham 
8875. Roor-curtinc Macuines, F. T. Statham Derby. 
8876. FouR-BLADED DRILL, A. Kearney, 8. Gall, and 
Sayer, Walker-on-Tyne. 
8877. SmoxeRs’ Requisires, J. Walker, Birmingham. 





8878. Surrace WATER GuLLEY, L. W. Crosta, Notting 


8879. Carriage Suart Ironwork, J. Grice, W. 
Harrison, and C. Clarke, Birmingham. 

8880, CycLe Pepat Tor Cups, E. J. Paddock, Bir- 
mingham. 

8881. Vatves, F. W. Wareing, Widnes. 

8882. PuriricatTion of Sewace Warers, F. P. Candy, 
London. 

3883. ELectricaL Enercy Distrisution, W. Lowrie, 
London. 

8884. Stipe Cuips for Portmanreaux, J. R. Smith, 
Bristol. 


8885. CHaIn WHEELS for VeLocirepEs, J. Chorley, 
Covent: 
ba TREATING Give Svurstrances, W. M. Walters, 
sive’ 
8887. Stone BREAKER ConneEcTING Rops, E, Deane and 
H. Potter, Leeds. 
3088. WovEeN Be.tino, G. Banham and Co. and C. K. 
Sagar, Manchester. 
8889. Weavinc Loos, G. H. Hodgson and F. Leeming, 
Halifax. 
8890. Macuinz Too.s for WeLtpep Borers, E. Binns, 
ax. 
8891. Gas Fire-LicuTinc Apparatus, J. McCann, 
Barrow-in-Furness. 
3892. Tue ‘‘ WonpeRFUL Burton,” G. Mellor, Stockport. 
3893. Pots or VEssELs for Liquips, W. Brown, London. 
3894. AsH RecepracLe, J. Gardner, Preston. 
8895. VENTILATING BuiLpINGs, F. Rennoldson, New- 
castle on-Tyne. 
3896. GeareD Huss for CycLe WHEELS, R. C. Ayton, 
London. 
3897. Looms, R. L. Hattersley, 8. Jackson, and J. 
Asquith, Bradford. 
= “The Soto" Music Carrier, B. Bailey, Stafford- 
shire. 
3899. Recutators for Percussion Turpines, C. L. 
Hett, Lincolnshire. 
VEEZING and RoLuinc Macuiyes, E. Weiler, 
Manchester. 
3901. Scissors, H. Joest and E. Ouvrier, Manchester. 
3902. ReaisterR ATTENDANCE Boarp, T’. Stevenson and 
J. Greaves, Oldham. 
3903. Tie for Raitway Rais, A. Mattijetz, E. Saettler, 
and H. Grosse, London. 
3904. Fire Extincuisainc Vapour, J. Anderson, 
Stockton-on-Tees. 
3905. CoaL Scurries, E. J. C Baird, Kent. 
3906. WHEELED VEHICLEs, J. Ww. Nisbet, Glasgow. 
as = pone for SADDLES. B. Mason, Westmore- 
and, 
3908. Macuinery for Corkinc Bortries, G. Barker, 
Manchester. 
3909. Risppep Pite Fasrics, J. and A. Collins, Man- 
chester. 
3910. ATTACHING Banps to Pickers for Looms, W. 
Holt, Manchester. 
3911. STATIONS in Ramtway Carriaces, G. M. Gran- 
ville, Hampshire. 
3912. FLowerR Houiper for ALTAR Vases, C. Harradine, 
Litchfield. 
3913. Steam Power for Reapers, W. J. Potter, Essex. 
3914. ANALOGOUS INSTRUMENTS, J. Allen, Glasgow. 
3915. Toys, H. W. Ludlow, Birmingham. 


bas REFUsE DESTRUCTOR Furnaces, N. Duncan, 

ve’ 

3017. Wire Heaps used in Looms, J. Wilkinson, 
Bradford. 


3918. Woven Drivino Betts, J. Taylor, Manchester. 

3919. SHurrer for PooroGRapHic Purposes, A. Phil- 
burn, Ashton-under-Lyne. 

3920. Tor Cu1ps for Pepats of Bicyctes, 8. F. Hannam, 
Sheffield. 

3921. Putteys, R., A., and J. R. Bickerdike, Man- 
chester. 

3922. Pepavs for Cycies, J. F. Moult, Nottingham. 

3923. Cramp for CARPENTERS, J. Leake, Birmingham. 
as > + geal ADVERTISEMENTS, D. L. MacDonald, 

n 

3925. Sarety Hoox for Lavies’ Sappies, F. W. May- 
hew, London. 

3926. ConTRoLLiInc Raitway Switcues, C. Stanley 
and H. Robinson, London. 

3927. Gas PIPE and WATER Hook, A. Dransfield, 


London. 

3928. Fiaa, J. G. Pickering, London. 

3929. AUTOMATICALLY OPERATED CALENDAR CAsE, H. 
Furze, London. 

8930. Facititatinc the Srupy of Lanouaces, H. 
Cannon, London. 

3931. ConveyInc FLour from Macuines, J. E. Dads- 
well, London. 

3932. INcuBatoR and Rerricerator, H. R. Beckett, 
Surrey. 


3933. Curtains, J. Orchard, London. 

3934. CARRIAGES, F. Glassock, London. 

3935. Lock FoLLowers, R. Brown, London. 

3936. Exuisitine Desens, J. A. Causton, London. 
3937. UmBre.uias, G. N. Vannauker, London. 
3938, Fire Grates, F. L. Voegtly, London. 

3939. Vatves, J. W. Holland, London. 


. Fisuine Nets, J. Hicks, Winchelsea. 
8941. Carn Covuptina, P. Willis.—(C. B. Martin and T. 
J. Brown, United States.) 


3942. Frictionat Ciurcn Apparatus, C. Litihrig, 
London. 
3943. PRopELLING Boats by Hanp-Power, G. Know- 


ling, London. 
3944. Pneumatic CoNvEYANCE of Grain, F. E. Duck- 
ham, London. 
8945. Gear CuTTING EnG1ngEs, U. Eberhardt, London. 
3946. Rattway Sicnav Lamps, A. G. Evans, London. 
$947. Fasteninoas for GLoves, R. H. Bishop and F. R. 
Baker, London. 
3948. CaLL BELLS, T. Platt, Manchester. 
3949. PNeumatic Sprinos, H. Kelvin, Manchester. 
3950. Fotpine Lantern, P. Michel, Liverpool. 
3951. meme SypuHons to Work, P. Michel, Liver- 


pool. 

$952. Evxrpricay Sprinos, F. Hughes.—(Van den P. G. 
Carrossier, Belgium.) 

8953. Fietp Macnets, E. T. Hughes.—(C. F. Daniels, 
United States.) 

8954. Taps for Casks, T. Meaby, London. 

8955. Puriry1ne and Sortinc Semouina, W. W. Willis, 
London. 

3956. Pump for DiscHaroine Liquips from Borr.es, L. 
Gunn, London. 

8957. TuRNsTILEs, L. B, Stevens, London. 

8958. GOVERNING APPARATUS for EnoiveEs, J. Atkinson, 
London. 

8959. BuTToON-HOLE Sewinc Macuinegs, J. C. Felton 
and T. B, Hitchman, London. 

8960. Boots and SHogs, F. Afford, London. 


8961. a of AcetoL, P. Fritsch, 
mdon. 
8962. Suppityinc Arr to BoiLter Furnaces, D. B. 
Morison, London. 


3963. VeELocIPEDEs, R. P. Fuge, London. 
23rd February, 1893. 
8964. PHoTO-MECHANICAL Printinc, W. R. André, 
W. R. H. Sleigh, and A. B. A. Sleigh, Hertfordshire. 
8965. CIGARETTE AsH Trays, F. S. Hirschler, Birming- 


W. Lowrie, 
Macuine, CG. E. Stirling, 


ag — and their Accessories, J. Lea, 
a aaa Rats1no Music Stoot, 8. Oldroyd, Lanca- 
2 Ro ga for Frizziinc Bacon, &c., J. Brown, 
8971. H.W, Enoines, J. W. Hartley and J. Kerr, Bir- 


|aaee Foop, 8. L, Urbén and J. Kolliner, 
don 
3973. Lacep Boots and Sxoks, A. J. Jackson, Bristol. 


3974, CycLe CENTRE-DRIVING GEAR, J. Mills, New- 
castle-on-Tyne. 


8966. “DisTRIBUTION of Exercrricity, 
London. 


3967. WEIGHT-CARRYING 
Brighton. 





a VeLocipepe Sappies, D. A. Martin, Birming- 


3976. “TwistixG or Doustinc THREADs, E. Groves, 
Keighley. 

8977. MouLDING Frre-BaRs for Borters, R. Horsfield, 
Manchester. 

8978. BicycLes and other Cycies, G. Lindemann, 
Manchester. 


3979. op LELEGRAPHIC RECEIVING INSTRUMENTS, J. F. 





3980. “TELEGRAPHIC RECEIVING INSTRUMENTS, J. F. 
Hoffgaard, Manchester 
3081. Tape MEASURE Enps, F. Carter, Br'ghton. 


3982. Gum Brusues, J. Berkeley and D. Brown, 


‘ax. 

3983. MANUFACTURE of SHovets, H. R. Anderson, 
Sheffield. 

3984. Firues for Sixncte Five Boirers, 8. Fox, 
Sheffield. 

8985. Steam Borers, G. W. Hawkesley, Sheffield. 

3986. Borinc and Drittinc Macuivgs, E. Robinson, 


Keighley. 
3987. Fire-Bricks for Borter SeatTinc, W. Poulton, 
ingham. 
3988. Steam Borrers and Furnaces, R. Gregory, 
mdon. 
3989. Twin-L—eNs Hanp Camera, J. Irvine, Man- 
chester. 
3990. Roratina Foon whilst Coox1na, T. Smith, Bir- 
mingham. 


3991. ANTI-FOULING VaLvE for Casks, J Beard, B r- 
mingham. 

3992. ApmITTING AIR into Rooms, G. Bray, Bradford. 

3993. Apparatus for Inrusinc Tea, J. M. Young, 
Glasgow. 

3994. Stop VaLveEs, A. Turnbull, Glasgow. 

3995. MANUFACTURE of PorRTLAND Cement, A. McAra, 


7 


‘ow. 
3996. CoNncENTRATING SULPHURIC AcID, J. Bradbury, 


London. 

3997. : for SwincinGc Lookine Guassgs, C. Cox, 

ndon. 

3998. agama Scuute for Matt Hovsss, H.G. White, 
Londo1 

3999. Fon. Horys, J. Cochrane, jun.,a1d J. P. Cochrane, 
Leith 

4000. Use of ALumrnium for Merauiic Parts of PIANOs, 
W. H. Francis, London. 

4001. Maxine OxipE of Iron, H. W. Hemingway, 
London. 

4002. Boots and Sxogs, H. Stafford, London. 

4003. Preumatic Tires, R. 8. Lovelace, London. 

4004. Roiiinc Lenctus of FLianne, &c., T. Mott, 
London. 

4005. Foa me gg Apparatus, E. F. Maxted and W. 
Wells, London. 

4006. Fire- “ESCAPES, H. C. Benfield, London. 

4007. CHILDREN’s Mat Carts, C. H. Eppen, London. 
4008. Manuracture of Knitrep Fasrics, The Notting- 
ham Manufacturing Company, Ld., J. Groves, and J. 

Whatnall, London. 
4009. MINERAL O1L Stoves, F. Hatcher, London. 
4010. eames Brake for Batu Cuairs, J. C. Glew, 
mdon. 
4011. Corn and Seep Dritts, W. Creasy, London. 
4012. CarRiaGEs, W. Gerish, London. 
4013. Cap for PREVENTING Down-DRAUGHTin CHIMNEYS, 
8. and J. Chandler, London. 
4014 Pocket HoLp-a.t, 8. Malo, London. 
4015. MortiseE Hanvies, E. C. Featherstone and H. 
German, London. 
4016. Rrinstvc Casks, C. J. Girtanner and C. Hupfeld, 
—(M. Diehl, Germany.) 
4017. Evastic Tires for VeLocirepes, W. J. Lloyd and 
W. Priest, London. 
4018. Covers for Carts, &c., A. G. Margetson and 
W. S. Hek, London. 
4019. VAPORISATION of Liquips, O. P. McFarlane, 
ndon. 
4020. Devices for Use as Fire-escapes, E. Clegg, 
mdon. 
4021. Curtinc of Bopices, J. Rothmann and J. 
Miklovics, London. 
4022. ConveRTING HyprRo-cARBONS into ComBUSTIBLE 
Gas, F. Siemens, London. 
4023. VaLve Gear, A. J. Boult.-(G. Meer, Germany.) 
4024. Strorace Barreries, W. Thompson.—(4. 
Vogel, Germany.) 
4025. SHapinc Razor Biapes, W. P. Thompson.— 
(J. E. Leresche, France.) 
4026. EXTINGUISHING FIREs on Suips, W. J. Chambers, 
Liverpool. 
4027. ANNEALING FuRNAcEs for SHEET MeTAL, A. J. 
Boult.—(C. Heucken, Germany.) 
4028. ADJUSTABLE BILLIARD CUE Tips, T. G. Cornwall, 
London. 
4029. Meratiic Supports for Mives, E. A. Cresson, 
London. 
4030. Suutrers for PHotocRapHic Lenses, F. Shew, 
mdon. 
4031. Car-couPLina, E. B. Reid, London. 
4032. —" ED TROUSERS STRETCHER, F. W. Watkins, 


4033. Cuauamwe Biturarp Cve Tips, J. Davidson, 
London. 

4034. Entry Book, A. E. Baker, and C. Hubbard, 
London. 

4035. Oars and Scuiis, A. T. Chamberlain and H. 
Dickinson, London. 

4036. TAKING PoweR from ELectro Morors, C. R. 
Garrard and T. W. Blumfield, London. 

4037. OBTAINING CYANOGEN from CARBONACEOUS 
Matter, H. Aitken, London. 

4038. — Seats and Seat Frames, E. G. Sheward, 

mdon. 

4039. VaLves, F. C, Simpson, F. Strickland, P. P. 
Alexander, and G. Kingdon, London. 

4040. TYPE-wWRITING INSTRUMENTS, W. Langdon-Davies, 
London. 

4041. Compressinc Lear Topacco, J. A. Baxter, 


mdon. 
4042. SIGNALLING Apparatus, L. B. Stevens, London. 
4043. — the Bottoms of Suips, G. H. Jones, 
ni 
4044. Fiuip Ticut Joints, H. C. Platts and T. Low- 
ther, London. 
4045. Hann Presses for Bricks, R. H. Robinson, 


London. 
4046. — Covup.ine, R. Hauxwell and G. Watts, 
mn 


on. 
4047. ExtincuisnHinc Gas Frames, J. Eckersley, 
London. 


24th February, 1893. 


4048. PERamBULATORS, H. B. Vorley, London. 

4049. ReGcuLaTine the Fiow of Fiu1, G. H. Richmond, 
Manchester. 

IMPROVED Suirtinc Spanner, E. J. Davis, 

Staffordshire. 
Ixprcatox for Recistermnc Liquips, R. Bill, 

mdon. 

4052. Pianorortes, A. Squire, London. 

4053. CycLe Or, Can and Marcu Box, J. A. Page, 
Birming’ 

4054. | Pszvaric Tires, J. Forster and J. M. Forster, 

in 

4055. Supportine Piants, such as Peas, &c., F. Rigby, 
Manchester. 

4056. ScutcHING Macuives, A. Hitchon, Accrington. 

4057. PHoToGRaPHIc CAMERAS, J. V. Robinson, Mala- 
ant Co. Dublin. 

a li a of BuILDINa Construction, F. B. Bond, 


4059. MILKING APPLIANCES, J. Gray, Glasgow. 

4060. Pencit SHARPENER, A. H. C. Burrow, Staines. 

4061. BepsteaD CLamps, W. H. Beal, Halifax 

4062. CycLe SADDLEs, 'y. Middlemore and W. A. De 
Lattre, Birmingham. 

4063. WasHING Borr.es, J. M. abr and W. Starley 
and F, W. Hindson, Birmingh am. 

4064. CycLe SPEED-GEARS, J. Clough and R. Illing- 
worth, Bradford. 

4065. HAND Cameras, W. Middlemiss, Bradford. 





4066. Pyzumatic Tires, H. A. Hawksworth and C. F 
Cobb, Manchester. 
4067. Dyginc Hanxs of Yarns, &c., E. Brook, 
Huddersfield. 

4068. Paper-FoLpInc Macuines, J.8., R. D., and W 
D. Cundall, Halifax. 

4069. SuzET METAL ReceptacLes, D. Smith, jun. 
Wolverhampton. 

4070. Tosacco Pipes, N. Macphail, Glasgow. 

4071. StRawBERRY COLLAR, . Harrow, Long Ashton, 
near Bristol. 

4072. Biast Furnace Bricks, H. Bird, Liverpool. 

4073. Puoro Stanp, Adie and ‘Lovekin, Birmingham. 

4074. — WIRE Nats, &c., A. and B. Mountain, 


4075. - and Dovsiixc Frames, T. Wrigley, 
anchester. 

4076. Gas Propucers, J. J. and T. F. Meldrum, 
Live: l. 

4077. Execrric MeasurinG Instruments, H. C. L. 
Holden, Woolwich. 

4078. Por Stanp for Sroves, E. W. Carling and Co., 
London. 

4079. TREATMENT of GaLena, H. C. Bull and G. Baron 
de Overbeck, London. 

4080. Drake's Patent CHEEsE CuTTEeR, W. G. Drake, 
Lowestoft. 

4081. Puotocrapuic Suutters, J. E. Thornton and E. 
Pickard, Altrinc 

4082, HERMETICALLY SEALING Borties, C. Emmet, 
Barnsley. 

4083. Bast Pipes of Smirn’s Furnaces, W. Clarke, 
Sheffield. 

4084. Pin Cusuion, J. R. Lamplough, London. 

4085. GoveRNors for Sream, &c., Encines, W. Clarke, 
Sheffield. 

4086. ELecrricaL Switcues, J. H. Ward and M. H. 
Goldstone, Manchester. 

4087. TerMINALS, J. H. Ward and M. H. Goldstone, 
Manchester. 

4088. CoLLar, A. Mack, Camberley. 

4089. Steam PREssURE REDUCING VALVES, J. A. and S. 
Fletcher, Manchester. 


4090. The ‘‘Presto” Copyinc Press, J. Rennie, 
London. 
4091. ExLecrricaL Measurinc InsTRUMENTs, F. H. 


and H. Nalder, C. W. C. Crawley, and A. Soamcs, 
London. 

4092. Cows, A. E. Wood, London. 

4093. ELectric Bets, G. Hayward, London. 

4094. Coat Suovers, J. Bonn and A. W. 
London. 

4095. Apparatus for MAKinG Lime Water, H. Collett, 

ndon. 

4096. DyNAMo- ELECTRIC GENERATORS, 
London. 

4097. PerroLeum Apparatus, J. A. Wanklyn and W. 
J. Cooper, London. 

4098. Scmiumnes, Toy, A. Hunnable, Forest Gate. 

4099. Motive PowER EFFECTING APPARATUS, J. Settle, 
London. 

4100. RECLAIMING INDIA-RUBBER, J. Anderson, jun., 
Manchester. 

4101. VeLocirpepE and Carriace Tires, F. Browne, 


Walker, 


R. Kennedy, 


on. 

4102. ApPLicaTiIon of ALuminivM, P. J. G. Rouquette, 

ondon. 

4103. DyNAMO-ELECTRIC MACHINES, W. Lowrie, London. 

4104. Paper, &c., ADVERTISING TaBLET, R. Dudley, 
London. 

LoapING OIL-CARRYING VESSELS, W. F. Tuttle, 
London. 

4106. Seconpary Vo.taic Batteries, L. Epstein, 
London. 

4107. Zirners, R. Niirnberger, London. 

4108. Lusricators, B. Liebing, London. 

4109. DistrrpuTING StroneG Licuts, 8S. Psaroudaki and 
A. Blondel, London. 

4110. Dist1nLtInc Crupe Resins, F. W. Golby.—(M. 
Corneille, France.) 

4111. Tram TeLecrapHic Communication, F. W. 
Golby.—{N. J. B. Etienne, France.) 

4112. Construction of Gas WasHers, E. L. Pease, 
London. 

4113. Pires, J. M. Jacobs.—( Messrs. W. B. Haas and 
Co., France.) 

4114. ConveRTING METALLIC Copper, J. C. Richardson, 
London. 

4115. THERMOMETERS, G. A. Simmons, London. 

4116. CaseMENT FasTeninG or Stay, M. Jaeger, 
London. 

4117. Liquip Cocoa, T. R. Allinson, London. 

4118. Winp-RowinG Macuines, G. C. N. Bryan, 
London. 

4119. Wixpow Hanorneos, H. N. and H. M. Knight, 
London. 

4120. BicycLe Stanps, J. J. Miller, London. 

4121. = TiLes or Tessar&, W. E. B. Blenkinsop, 

mdon. 

4122. Umpretia and SunsHape Stick, E. Newman, 
London. 

4123. O1L-Lamps, J. McGeary, London 

4124, Compasses, B. H. Stokes aay Cc. H. Willatt, 
London. 

4125. Loom, J. Holden, Bradford. 

4126. HanpLING TinNED Ptates, &c., H. F. Taylor, 
London. 

4127. CoaTiInG ARTICLES with Tin or Leap, H. F. 
Taylor, London. 

4128. REFRIGERATING CHAMBERS, E. Hesketh and A. 
Marcet, London. 

4129. Maxinc Meta Lartuinc, W. Bostwick, 
London. 

4130. — and Unper-vests, 8S. Davis and F. Moore, 


Ww. 


4131. po for Broxzinc Prints, M. Stiiwe, 


ndon. 

4132, Cartripces, H. H. Lake.—(Die Actien Gesell- 
schaft Grusonirerk, Germany.) 

4133. Extraction of Gotp and Sitver, H. Parkes, 
London. 

4134. Friction Covupiines, J. Villard and J. H. C. 
Wittmann, London. 

= — for Maxine Pastry, M. E. F. Hyland, 

ni 

4136. Fasteninc TRovUsER Buttons, E. D. H. Daly, 
London. 

4137. Makinc Brooms and Brusues, J. Sander, 
London. 

4138. Kennets for Antmats, R. Haddan.—{C. Nitzov, 
Germany.) 

4139. CLosEeTs, Dust-Brxs, Sinks, &c., H. J. Dickinson, 
London. 

4140. Rerainixc Pyeumatic Tires, &c., G. Thomas, 

ndon 

4141. PHorocrapuHic Printine, U. 8S. Rush, H. L. 
Jenkins, and W. G. Gosslin, London. 

4142. Siepces, R. Jordan and E. McCleary, 


mdon. 

4143. RecuLatinc Steam Encorngs, 8. A. D. Chaplin, 
ndon. 

4144, tt --paaaaa of Batreries, A. W. Armstrong, 


4145. Tires, J. H. Barry, Lond 

4146. HeaTING APPARATUS, A. 3. Boult. —(B. Fleischer, 
Germany.) 

4147. Suogs, B. Ellis, London. 

4148. Stove Curtains, C. S. King, Liverpool. 

4149. Sewine Macuines, F. O. Jerram, Liverpool. 

4150. SecurinG Tires to WHEELS, Georges Bouton 
and Co., London. 


25th February, 1893. 
4151. Batu Vatves, G. H. Wall, London. 
4152. Sewinc Macuines, T. P. and 8. Black and A. 
Gass, Belfas 
4153. SpRines for Cyctes, G. W. Gardiner, Bishop 
Auckland. 


4154. Giass Borties, W. Brooks, Birmingham. 

4155. Fireproor Fioors, J. 8. Gibson and 8S. B- 
Russell, London. 

4156. REMOVING Tumours, &c., C. and G. C. Jones, 


Derby. 
4157. Toys, T. Singleton, Lancashire. 
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4158. Locks and Door Fasrenrnes, J. M. Jameson, 
Leicester. 

4159. Macnuiyes for Lastinc Boots, J. L. Ward and 
A. W. Bramhall, Leicester. 

4160. Vaccryation Paps, 8. McCall Frazer, Glasgow. 

4161. Sprixc Sree: Trre for Bicycies, R. Graham, 
Carlisle. 

4162. Repucine Vatves, A. Shiels, Glasgow. 

4163. Foc SicNaLtyinc Apparatus for Raitways, H. 
Painter, C. R. Burton, and A. Kay, London. 

4164. Stipinc Botts for Doors, N. G. Thornton, New- 
castle-on-Tyne. 

4165. ConrrRoLLinc SuuttLe Boxes, R. L. Hattersley 
and 8. Jackson, Bradford. 


4167. Extension Liykaces for Cameras, G. Wishart, 

; Ww. 

4168. Hee. Tres for Boots and Sxogs, P. Gandy, Man- 
chester. 

4169. VeLocipepE Hanp es, J. Gardner, Manchester 

4170. Hypravu.ic Pressinc Macaixery, T. L. Miller, 
London. 

4171. Tyre-writinc Macniyves, J. Gardner, Man- 
chester. 

4172. SEPARATING MatTrer in Borvers, J. Lister, 
Doncaster. 

4173. Pocker Knives, J. Green, Sheffield. 

4174. Manvuracture of UMBRELLA Wire, T. Hawley, 
Sheffield. 

4175. Laprovep Vaccination SHieLtp, W. Abbott, 
Glasgow. 

4176. Apparatus for the Treatment of Iron SA.ts, 
H. G. Powell, London. 

4177. Breakinc-up Corron, C. V. Haworth and J. A. 
Waite, Manchester. 

4178. Clay Drver, R. Taylor, South Shields. 

4179. Securrye Raits to Ram Cuairs, J. Williams, 
Birmingham. 

4180. SELF-acTING ANTI-vacuuM VaLves, F. W. Webb, 
Crewe. 

4181. Too. for VeLocipepes, J. Rudham and F. W. 
Williamson, Kent. 

4182. Nurs for Screw-soits, C. Groundwater, Man- 
chester. 

4183. PHorocrapuic Cameras, T. Miller, Manchester. 

4184. Prorettinc Sarps or Boats, J. F. Cooper, 
Manchester. 

4185. Domestic Fire Grates, T. Anderson, Glasgow. 

4186. DeTacHABLE Bit for Horses, E. von Damnitz, 


ndon. 
4187. Sream Generators, D. Young.—(The Ranton 
Boiler Co., United States.) 
4188. Rerovcninc of PxHotocrapus, R. Kennedy, 


mdon. 

4189. Venictes for Evevarep Raitway, E. Langen, 
London. 

4190. Apparatus for DiscHaRceE of Liguip, L. Giroud, 
London. 

4191. PHaRMACEUTICAL CompounDs, O. Imray.—( The 
Society of Chemical Industry in Basle, Switzerland.) 
4192. Rar_way Siona.irnc Apparatus, J. Kimberley, 

London. 

4193. PaLerres, W. A. Dixon, London. 

4194. Propuction of ARTICLES from Fipre, C. Miiller, 
London. 

4195. Friction Civtcn, J. Fitzgerald, London. 

4196. Maxine Kwirrep Fasrics, The Nottingham 
Manufacturing Company, J. Groves, and J. What- 
nall, London. 

4197. Apparatus for Aquatic Dispiays, C. Lister and 
G. T. Harrap, London. 

4198. Seavine Borrves, F. A. Ramsey, London. 

4199. Fasteninc METAL Strips to Woop, &c., A. J. 
Boult.—(B. Saltzkorn and L. Nicolai, Germany.) 

4200. SeparaTinec Gases, W. P. Thompson, Liverpool. 

4201. Hor-waTER SuppLty Apparatus, J. P. "Bark, 
Liverpool. 

4202. Locks and Keys, F. Mann and H. H. Akers, 
London. 

4203. Screw-privers, C. F. Hill, London. 

4204. Hats, T., E., J., and F. Moores, Manchester. 

4205. Coke Ovens, A. J. Boult.—(F. J. Collin, 
Germany.) . 

4206. PortaBLe Disinrectinc Apparatus, 8. A. John- 
son, London. 

4207. Curtary Rops, J. Jones, London. 

4208. Pressure Gavuce for CycLe Tires, J. A. and 
H. A. Lamplugh, London. 

4209. Gas Moror, C. E. Tripler, London. 

4210. Gas Conpenser, C. E. Tripler, London. 

4211. Burninc Hyprocarsons, F. B. Hill and R. D. 
Brett, London. 

4212. Boots, A. Morton, London. 

4213. Buttons, R. Elsdon, London. 

4214. Fitms, W. H. Walker, London. 

4215. Ramtway Covupiinos, A. M. Clark.—({The J. 
Lawrence Sinith Car Coupling Company, United States.) 

4216. Matcu-soxes, E. J. Hill, London. 

4217. CauLkinc Too.s, J. O. Walton, G. M. Robbins, 
and W. 8. Graham, London. 

4218. Compositions for PREVENTING the RapraTIon of 
Heat, J. A. Henderson, London. 

4219. SEaMLESs MetTALtic Tvuses, B. and G. Shorthouse, 
Birmingham. 

4220. Turasaive Macuives, F. H. Livens, London. 

4221. Ratsinc and WirHpRawiINnG Liqvuips, &c., 
Lockerbie, London. 

4222. Looms, J. W. Cheney, London. 

4223. Trres for VeLocipepE WHEELS, G. D. Chamberlain, 
London. 

4224. Fire Atarms, H. H. Lake.—(W. J. Schireiger, 
United States.) 

4225. GENERATION of Gas from Water, W. G. Bedford, 
London. 

4226. Ticker Reotisters, G. F. Redfern.—(A. (. Powers, 
Caawla.) 

4227. Steam Encixes, W. F. Crabtree and J. Dalby, 
London. 

27th February, 1893. 
7s. Ss Fur, &c., to Groves, F. J. Martin, 


ion. 

4229. Boots and SuHoges, J. Meek, Manchester. 

4230. Rotary Printinc Macuives, W. P. Thompson: 
—(P. Auguste-Godchaux, France.) 

4231. Strap Guarps, G. W. Dyson, Huddersfield. 

£232. Brackets for Portiere Rops, W. Snelgrove, Bir- 
mingham. 

4233. Cutter for Cutrinc Mounts for Picturgs, T. 
Evenden, London. 

4234. Om Freeper for Macuinery, G. H. Byrd, Bir- 


ming] > 

4235. Distancinc Motion for Priytinc Macurings, J. 
Bridge, Accringtoa. 

4236. Saucepans, &c., M. W. Hargreave and T. Flood, 
Manchester. 

4237. Girt Boxes, F. Scott and J. V. Musgrave, 
Halifax. 

4238. Apparatus for Potisninc Boots, J. 8. Crowley, 
Manchester. 

4239. InstrumMENT for AsceRTAINING DisTANCEs, R. 
Temperley, Newcastle-on-Tyne. 

4240. Necktie Fastener, T. H. Fleming, jun., R. C., 
and G. R. Fleming, Dublin. 

4241. Exvecrricat Foc Horn and ALARK, A. Bezant, 
Liverpool. 

4242. Provipinc Acarnst the Fautty Workinc of 
Sicnaus, E. H. Morris, Lancashire 

4243. Musica InstruUMENTs, W. Gilbert, London. 

4244. Pocxer Corkscrew, C. Smith and W. C. Smith, 
Birmingham. 

4245. REYRIGERATING Apparatus, A. Shiels, Glasgow. 

4245. Composition for CyLINDER Tops, &c., C. Burns, 





4247. SecrionaL Sprino Bottand WasHeERr, C. Garrood, 
mdon. 
4218. Sreaminc Apparatus for MtILiivers, L. M. 
Climpson, St. Albans. 
4219. Pressure Gavoe, F. H. Orme and J. W. Collins, 
Manchester. 
4250. Fastentncs for Doors, C. Adams-Randall, 
London. 
4251. ‘een Copper from Arsenic, F. B. Stone, 
en’ 





4252. WaTeR-Prre CLEANING MacuINEs, W. Jamieson 
and J. Oswald, jun., Brechin. 

4253. ConTROLLING WaTeR to Stream Boxers, G. J. 

, Sheffield. 

4254. Suarr Brackets and Bearinas, G. A. Clarke, 
Altrincham. 

4255. Compressinc Scrap METAL into Stas, T. Sharp, 
Manchester. 

4256. Tires of VeLocipepes, &c., F. 8. Willoughby, 
Manchester. 

4257. Conprensers of Optica, Lanterns, W. I. Chad- 
wick, Manchester. 

4258. Opentnc Woot, H. Newsome, Leeds. 

4259. FIRE-RESISTING FLOoRs, T. Potter, Hants. 

4260. PatisapinG, J. F, Pease and G. Robinson, Stock- 
ton-on-Tees. 

ba New Arr-TiGut Srorrer for Borries, 8. Marks, 
<ent. 

4262. Wueets for Bicyc.es, &c., W. Swain, London. 

4263. Makinc THREADED Bort es, C. Douglass and B. 
Lister, London. 

4264. Pans of Fire Brasses and Doc Bases, E. Taylor, 
Birmingham. 

4265. Gonos and Cuiminc Apparatus, W. H. Keeling, 
Birmingham. 

4266. A CrrcuLar Sprixc Papiock, J. A. Allen, St. 
Paul's Cray. 

4267. Evecrro-piatinc, T. E. Weatherall, Greenwich. 

4268. Suspenpinc Trovusreks, F. Leadbeater and A. 
Cloughton, Manchester. 

4269. Fixing Gatvantsep Roorixc, W. Thompson, 
Wexford. 

4270. Cutmneys and G.opes for Gas, J. Collinge, 
Preston. 

4271. MarntarninG Distance between Suips, L. K. Bell, 
London. 


4272. Gear for Betts, F. W. Golby.—(R. Kuner, Ger- 
many.) 

4273. Stirreninc, &c., FRAGILE OBsects, J. Béhm, 
mdon. 


4274. Maxine LeaTHERr Sort and Duras e, W. Becker, 
London. 

4275. Hoppers of CentriruGaL Macuines, J. M. Rish- 
worth, 8. Ingham, and J. Vickers, London. 

4276. Dyerne Corton and Woot and S1Lk, R. Varley, 
London. 

4277. Warp Beaminc Macutves, W. H. Hudson and T. 
Armstead, London. 

4278. Sarery BicycLte Stanp, A. T. Chorley and J. 
Brodribb, Bristol. 

4279. HorsesHogs, E. F. Williams, London. 

4280. Mitk, &c., Cans, G. A. Dowse and W. Combes, 


mdon. 

4281. Topacco Pipe Pivcs, J. W. Ashworth, London. 

4282. Stopper for Botrries, R. A. Green, London. 

4283. ‘‘ Two-sawEep Cuocks,” J. B. Clive, London. 

4284. ManuracTuRE of Emery WHEELS, &c., 0. Terp, 
London. 

4285. HoLttow Banp_ Hosesanp, E. Hinnenberg, 
Germany. 

4286. Sream Jet Apparatus, E. Edwards.—(P. Hell- 
mich, Germany.) 

4287. Manuracture of Inpico, H. H. Lake.—(Kall 
and Co., Germany.) 

4288. Burrons, L. A. Amigo and M. Marschall, 


mdon. 
4289. Apparatus for Gryninc Corton, M. P. Vassiliou, 


4290. Sarety Pin, 8. W. Pedley, London. 

4291. Batt and Ro.ier Bearinc, F. Dumoulin, 
London. 

4292. Sprep Gear, J. Litherland, London. 

4293. Sarery Lock for Goops Wacons, G. Vogt, 
London. 

4294 Pvsiic Urinat for Fema.gs, C. V. Doriot, London. 

4295. STreerinc Gear, J. Scott, London. 

4296. ConnecTING DRAUGHT ANIMALS to VEHICLEs, T. 
H. Brigg, London. 

4297. CarTripces, A. J. Boult.—(M. von Foerster, 
Germany.) 

4298. GALVANISING SHEET Meta, J. V. Laguesse, 
London 

4299. OPERATING RaILWaY 
London. 

4300. Preventisc Smoky Cuimneys, W. Bennett, 
London. 

4301. Preventinc Smoky Cuimyeys, W. Bennett, 
London. 

4302. Wetpiess Cuarns, H. Rougier, London. 

4303. a TRIGONOMETRY INSTRUMENT, J. Bogle, 

mdon. 

4304. Rotatmsc Sranp Device for Suops, A. C. 

Fraenkel, Leeds. 


28th February, 1893. 


4305. Kneecar or Pap for Horses, R. Hodgson, Bir- 
mingham. 

4396. Cuarn Guarp, 8S. Rodgers and J. J. Webb, Bir- 
mingham. 

4307. Hat Presses, W. H. Blackwell, Manchester. 

4308. Automatic Curr Cuip, M. R. Moser and J. E. 
Pepper, London. 

4309. Sarety Or, Lamp Reservoir, J. E. Robertson, 
Barton-on-Irwell. 

4310. Manuracture of Zinc Oxipes, A. Gray, Glasgow. 

4311. Fasteners for Carp CtiotHinec, W. Highley, 
Halifax. 

4312. Umpretta WaLkine Strick, C. Caosby, Stock- 


Switcues, W. E. Brown, 


port. 

4313. Steam GeneratoR Furnaces, A. FPeldam, 
Liverpool. 

4314. WHeets of Carts and Venicces, R. Brigham, 
Glasgow. 

4315. FitteRInc Apparatvs, M. Blake and J. Barclay, 
Glasgow. 

4316. AFFIXING BrusH Hanp.es, F. 
chester. 

4317. Sree, Puncues, G. Kynock and Co., Ld., and E. 
Jones, Birmingham. 

4318.-MEaASURING Orr Ta1Lors’ Twist, S. L. Bank, 


Hayes, Man- 


mdon. 
4319. InFLaTING Pneumatic Tires, F. E. Osborne, 
‘ on. 
4320. Suears for Curtinc SHeet Metat, J. Watt, 
3 m. 
4821. Fasteninc Couvars to Surrts, P. Orphoot, Edin- 


4822. Gearine for CHaInLEss VEHICLES, J. M. Gillies, 
County Dublin. 

4323. Hanp Bacs, J. B. Brooks, Birmingham. 

4324. Preumatic Tire Protector, W. H. Brassington, 
Manchester. 

4825. METALLIC Buttons with Hotprasts, J. W. Davies, 
Wolve pton. 

4326. BoTrLe Stopper, A. Towers, Loughborough. 

4327. Gas Enoine Apmission VaLve, W. E. Heys. 
—{R. Langensiepen, Germany.) 

4328. Sree, Armour Pvates, A. Longsdon. — (J. 
Grambow, Germany.) 

4329. SupporTinc Carpinc Enoine CyLinpers, W. 
—— jun., T. H. Ackroyd, and 8. Raistrick, 


ord. 
4830. ELectric Main Covp.tinc Joints, H. W. Bowden, 


ndon. 

4331. Means for Consumino Smoke, D. France, Man- 
chester. 

4332. Boxes, H. D. Fitzpatrick.—(The Magic Introduc- 
tion Company, United States.) 

4333. ComPENsATING ConTRACTION of Wires, H. Mc- 
Cartev, Birmingham. 

4334. Brancu Pree Hoxpers, J. C. Hudson, London. 

4335. Fite-curtinc Macuines, W. Handley, Birming- 


4336. Pweumatic WHEELS, W. Bown and J. H. Hughes, 
Birmingham. 

4387. FasTexinc HanpLes on Besoms, C. Zimmer- 
mann, Glasgow. 

4338. Earta Prates for Cotumns, &c., J. Dick, 
G Ww. 

4339. Earru Prates for Cotumns, J. Dick, Glasgow. 

4340. Tae Automatic Stirrup Bar, J. M. Martin, 


mdon. 
4341. Woop Screw, W. J. Taylor, London. 
4842. Paints, M. N. D’Andria, Stretford. 





4843. Preventinc the Swarmina of Begs, H. P. 
on, New York. 
4844. Expansion and Reversinc Gears, F. W. Webb, 
rewe. 

4345. Secr-actinc Draw-orr Reauiator, E. J. Whit- 
lock and 8. Smale, London. 

4346. Denrat Enornrs, C. E, Rhone, London. 

4347. CoLour Sicut Testina, J. Donnelly, J. Summer, 
and F. O, Smith, London. 

4348. Copyinc Camera, A. Wybrant and W. Gamble, 
London. 

4349. Preumatic Tires, H. H. Griffin, London. 

4350. Trres for Bicycues, R. R. Gubbins, Kent. 

4351. Bryper for Fitine Papers, J. E. Freeth, London. 

4352. Rorary Pumps, J. W. Holland and W. E. H 
Hollis, London. 

4353. Sewine Macurines, V. Witte, London. 

4354. UmpBre vas, A. Sautter, London. 

4355. ORNAMENTs, A. J. Boult.—(B. A. 
Germany.) 

4356. WeL_pinc Metats E.ectricaty, W. P. Thomp- 
son.—(C. L. Coffin, United States.) 

4357. Rance Finpers, A. Ross, London. 

4358. SoLDERING ALUMINIUM, W. P. Thompson.—(0. 
Nicolai, Germany.) 

4859. Asupits, &c., D. Evans, London. 

4360. PLares for AccumuLaToRs, W. P. Thompson.— 
(La Société Electric Phoebus, France.) 

4361. Roormne Tives, A. J. Boult.—(W. Zimmermann, 
Germany.) 

4362. Axie-Box, H. Schubert, Live a1. 

4363. Etecrric Rattways, W. P. Thompson.—(J. //. 
Bates, United States.) 

4364. INSURANCES by Cc. R. Old, 
London. 

4365. Gas Frrtines, J. J. Royle, Manchester. 

4366. Nut Lock, G. Gibson, London. 

4367. Nut Lock, G. Gibson, London. 

4868. Arc Lamps, B. B. Ward, London. 

4369. FLame and INncanpescent Lamp, F. Siemens, 
London. 

4370. Mitk, &c., Cans, H. J. Welch and G. Poett, 

ndon. 

4371. ATMOSPHERE Pierctnc Surevp, H. F. Easton, 

London 
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SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


487,425. MerHop or Preparinc Grass METAL, R. S. 
Pease, Rose, Minn.—Filed July 25th, 1892. 
Claim.—The process or method of preparing and 
delivering glass metal, which consists in the following 
steps, performed in the order stated: first, melting 
the batch in a tank; second, delivering said molten 


487,42 5] 






Sd Kihhhde 
metal to a series of pots; third, placing the pots in an 
oven and maintaining a proper temperature therein 
until the metal is fined; fourth, removing the pots 
from the oven and pouring their contents; fifth, 
delivering molten metal from the tanks to the emptied 
pots ; and sixth, replacing the pots within the oven for 
fining the metal. 
487,497. Track Sanpine Apparatus, C. W. Sherburne, 
Boston, Mass.—Filed October 23rd, 1892. 
Claim.—The swing valve K, formed with a hood / 
and a trap 4? and having the air pipe M and air nozzle 
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m within said trap, substantially as and for the 
purposes described. 
487,792. Steam GENERATOR, 7. L. and T. J. Sturtevant, 
Framingham, Mass.— Filed November 3rd, 1891. 
Claim.—(Q1) In a steam generator, the bination, 


————— 


a connection between the said water drum and steam 
rum. 
488,096. Piston Va.ve, W. M. Smith, Newcastle-vpon. 
Tyne, England.—Filed March 28th, 1892. 
Claim.—(1) A piston valve comprising the hollow 
body, the packing ring made in nents, and spaces 
between the segments to permit of the packing rings 
moving radially inward, substantially as described, for 
the purpose specified. (2) A piston valve comprisiny 
the hollow body, the packing ring made in segments 
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and spaces between the segments, and means for 
preventing passage of steam to the exhaust through 
the said a substantially as described, for the 
ae veg specified. (3) A piston valve comprising the 
nollow body formed with openings, such as 7 and 8, a 
packing ring made in segments 2, and means for pre- 
venting the e of steam between said segments 
to the exhaust, substantially as herein described. (4) 
A piston valve comprising a hollow piston body formed 
with openings, such as 7 and 8, a packing ring made 
in segments 2, a ring 4, having projections arranged 
opposite the openings between said segments and a 
tongue 15, and springs arranged to act outwardly upon 
enbd aaguaenhe. substantially as described. (4) A piston 
valve comprising the hollow piston body 1 la, with 
steam inlet and outlet openings 7 and 8, and recesses 
6, a packing ring made in segments 2, each having a 
projection 2a, springs 5, arranged to act against said 
ents, a ring 10, with projections arranged opposite 
the openings between said segments, and means to 
prevent rotation of said segments and ring 10, sub- 
stantially as herein described, for the purposes 
specified. 
8,250. Compounp Enoine, HW. C. Reagan, jun., 
Philadelphia, Pa.—Filed May 20th, 1892. 
Claim.—(1) In a compound engine the combination 
with a high-pressure cylinder, of a low-pressure 
cylinder having a longer stroke than the high-pressuro 
cylinder and located at one side of the line of motion 
of the main crosshead, an auxiliary crosshead sliding 
on the main crosshead and a lever connected with the 
low-pressure piston-rod and transmitting its power to 
the main crosshead, substantially as duecribed. Q) 
The combination with the high-pressure cylinder A, 
of the low-pressure cylinder D ey longer stroke, 
the main head ted with the high-pres- 
sure piston-rod, the auxiliary crosshead B! connected 





(O)) 





with the low-pressure piston-rod and having a T- 
headed flange sliding in a groove in the main cross- 
head, and the lever E transmitting the power of the 
low-pressure cylinder to the main crosshead, substan - 
tially as described. (3) The combination with the 
cylinders A D and their piston-rods ad of the main 
crosshead B and the auxiliary crosshead B!, the 
forked lever E straddling the main crosshead and 
having slots «1, and pins G G! received in said slots 
and rigidly rt boa with - A areas ad respec- 
tively, substantially as described. 


488,270, CuLtivator, A. Cowart, Judson, Ala.— 
Filed May 31st, 1892. 
Claim.—The combination of the draft beam A having 
the slots a a! for teeth, the wings B C, the plates D E 
slotted near their ends, the plates F G having a scrics 





with a water drum extending on one or more sides of 
the furnace and water legs connected therewith, of a 
steam drum having steam and water receivers con- 
nected thereto and a series of inclined steam-gene- 
rating tubes connecting said water legs and steam and 
water receivers, substantially as set forth. (2) Ina 
steam generator, the combination, with a steam drum 











arranged at the upper part thereof and a water drum 
arranged at the base thereof, of a water leg connected 
with said water drum, a steam receiver connected 
with the said steam drum, and a series of inclined 
independent sections communicating at their lower 
ends with the said water leg and connected at their 
upper ends with the said steam receiver, the said 
steam receiver, inclined sections, and water leg forming 
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of holes near their interlapping ends, the bar H slotted 
near the ends and the teeth 1, 2, 3, 4, 5, 6, 7, whereby 
may be conveniently formed six different harrows or 
cultivators for —— use at different stages of growth 
in the crops as described. 


488,281. Micrometer Gavuce, J. P. Lavigne, New 
Haven, Conn.—Filed July 18th, 1892. 

Claim.—A micrometer gauge consisting of a body 
constructed with two heads in longitudinal line with 
each other, each head carrying its own independent 
fixed point, combined with a longitudinal screw 


spindle a in the body in axial line with the 
said two fixe 
or from 


fase] 


points, and adjustable by its rotation 


toward either of said fixed points, 





one of said fixed ary being normally dis- 
tant from its end of the screw spindle greater 
than the distance between the other fixed pcint 
and its end of the spindle, the screw provided 

th a graduated head, which rotates with it, and a 
scale fixed to the bod, el with the said spincle 
and along which said head runs, substantially as de- 
scribed. 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 
SECTION III., PART I,—FORGE. 
(Continued Jrom page 158) 

Tue specified tensile tests for engine straight axles are 
the same as for crank axles, besides which they shall 
withstand sixteen blows from a 1-ton tup falling 25ft., 
resting upon centres 3ft. 9in. apart, after each blow the axle | 
being turned and the test continued until fracture, | 
generally requiring to be nicked. The deflection will, of 





fied tenacity, 26 per cent. and 28 per cent. elongation is 
obtained both on the length and crossway samples, and 
from 40 per cent. to 60 per cent. contraction of area. 
They are made from blooms 4ft. 9in. long, 94in. square, 
with round corners, at a 5-ton hammer. One end is 
rounded to a peg Qin. diameter, and cut off in swages, 
then the neck cat collar are stamped in a pair of swages 
as indicated by Fig. 226, the middle being hammered to 
peg, leaving about }in. all over for turning. In some 
works the blooms are rolled to the rough section in a 








operation of punching these rods—see next page. Fisa 
plan of the block D, which is a steel casting, and G a sec- 
tional elevation upon A B, also giving another view of the 
rod, shown in Fig. 227. The rod is forged slightly smaller 
than the block and a little thicker than required, the 
latter being of exact forge size, so that during punching 
the forging swells, although slightly drawn in at the top, 
and fits the block exactly; and this necessitates the loose 
block E to facilitate the removal of the rod, which opera- 
tion is obvious. The connecting-rods are forged in pairs; 
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LOCOMOTIVE FORGINGS AND THE TOOLS FOR MAKING THEM 


course, fluctuate according to the temper of the material, | 


but as the percentage of carbon will only vary a few 


points—hundredths per cent.—it follows that the deflec- | before the other half is commenced, either by 
tion is generally found to be fairly constant, that for | the swages as shown, or fast hammer blocks, 
engine axles being about l}in. to 1jin., and tender axles | this being the most rapid and economical 
from Sin. to 5in. for each blow, and becoming straight, way of forging them. 
or nearly so, upon reversal. The heat developed in | are forged from a slab 12in. by 4in. by 


cogging mill, and in all cases the axles are swaged at two | that is, two big ends are forged in one piece, and after the 


heats, the one half of each axle being finished 


The coupling rods 








these tests is very considerable, but the author has | 8ft. lin., the middle being first drawn down to pegs 
known an engine e with a deflection of nearly 4in. by 2in., then the bosses for the pins are stamped in 
5in., to be straightened by blows from the tup fall- | a pair of swages—Fig. 227—the whole job being finished 
i ft., after remaining in its deformed condition | and set for the machine shop without any further trimming 
for four days without being annealed. Within the speci- | up in the smithy. The above sketches clearly show the 


| rods are finished they are divided at the big’ ends, the 
tools used being simply the peg, plate, and the swages for 
| the enlargement for the Joy motion pin. After hammer- 
ing down the big ends to peg, the radius A—Figs. 228, 
229—is formed by the hammer blocks. All the. hammer 
blocks have a radius of about 2in. at one edge, this 
being used for all forgings requiring a similar radius 
or larger; but if smaller, it is set in with a bar. The 
middles are drawn down to a peg, and the radius B— 
| Fig. 229—is formed by plates. Fig. 228 shows the swages 
for the enlargement in the centre of the rod for the oil 
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cup, and after the small ends have been drawn down to a 

2, the rods are cut to length and sent from the forge 
ready for the milling machine. Fig. 229a. shows the 
forging for the big end strap, and Fig. 230 in its finished 
state. A bloom is roughed out to Tin. by 4in. by 3ft. Tin., 
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making two straps, one end of which is drawn down to 
5hin. by 3hin. for about 20in., and the rest to 34in. square. 
The end 5}in. deep is then set down by a tool, as shown 
in the following sketch, to 3}in. square, leaving the oil 
cup as required, and afterwards the knees B—Fig. 229a— 








Rant peer. ome Oe 
—~—"t — 
<2 aia i” J 
ASOT. ' 
---—--- 20-—-—-> 





CE $ : 





are set in with a fuller for the corners in bending, which 
operation is performed in the smithy, making use of the 
following block :— 
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Fig. A is a cross section, and F a plan, really partaking 
the nature of the hammer block. The small curved plate 
B is placed at the bottom of the strap recess at D resting 
upon C, the function of which is to give the strap good 


























4 SECTION yp 
! 3/4. THICK IN MIDDLE 
! le AT s 
1 PLAN 
: E 
! B et 
8 u ” < 
< <----/0---—>| é 
! €-—--—-=-- i2- ------ > 
ELEVATION END VIEW 
y 7: a ocasill 





BY 37/¢ THICK 


round corners, and leave plenty of metal for the smith 
to work up afterwards, whereas C is simply a convenience 
for raising or starting upwards the strap, if wedged by 
the bending process, by means of a couple of wedges. 
The actual bending is accomplished by means of a few 
blows from the hammer, transmitted through the rectan- 
gular block E, and one or two making-up pieces. 

The little end straps—Figs. 281, 282—are made in a 
similar manner from a solid bloom about 6in. square, 
drawn down to about 4in. square, after which the oil cup 
is struck out by a tool having the following sec- 
tion, and the rest of the strap is drawn down upon Yi 
each side of the cup toa peg 3}in. by 2}in. and Vy 
2in. They are then sent to the smithy in the 
form of Fig. 231 and afterwards bent, the follow- 
ing sketches representing the progress of this ope- 
ration, failing more appropriate tools, or lack of 
quantity :—The U piece of iron A is about 2bin. 
or 8in. diameter, and simply bent to a semicircle, 
and the forging is placed successively as represented, 
receiving the blows from the hammer through a fuller as 
directed by the arrows. After the third representation, 
the forging is ended and receives the blows direct until 
it is bent over to nearly the requisite width, when it is 
finished exactly by placing inside the bend a block, and 


. 


then closing by a few more blows, after which it is 
hammered to thickness upon its edges and pared up. 
The valve rods and anchor links for Joy’s valve motion 
are made in a similar manner to each other, and are 
shown in Figs. 233, 234, and consequently one description 
of the manufacture will suffice for both, the example given 
being the valve rod, the only difference being in the 
length A. A bloom is roughed out to Tin. by 4in., and 
then drawn down to 5}in. by 3fin., the largest dimensions 
of the ends, after which the middle is drawn down to peg 
2}in. by ljin. Swages—Fig. 233—are used to form the 
shape of the ends, after which they are worked in the 
die—Fig. 235—in section, a plan being given in dotted lines 
in Fig. 234, which leaves them a well-finished job, ready 
direct for the machine shop. The radius links for the 
slipper blocks for Joy's motion, which can be clearly 
| surmised from the blocks used, are made from solid best 





BENDING LITTLE ENDS (LIMITED QUANTITY) 


iron blooms about Tin. by 5}in. by 1ft. Tin., requiring the 
group of tools shown in Fig. 236, when a restricted 
quantity of links suffice the necessities of the shop, and 
when it would not pay to roll them in a merchant mill, 
and set them to the required radius afterwards. After 
re-heating, the first operation is to stamp a straight 
rectangular bar into the bloom, making it into a 
channel, and then follow on with the bars 2-5. Fig. 
236—which gradually open out the groove. Then 
this rough forging is bent to radius as indicated by D, 
Fig. 236, and afterwards the bar 6 is inserted, having the 
exact radius. The forging is then re-heated and stamped 
into the blocks E, and afterwards the fins and flashes 
removed as indicated by C—Fig. 286—then sawn to 163in. 
long ready for the machine shop. 

The stirrup link—Figs. 237, 238—is chiefly at present a 
smithy job, and is worked from a forging 4in. by 3in. by 
14in., being first of all smithed out to Fig. 239; A being 
about 24in. high, B to finish forge size—utilising the fol- 
lowing clapper swages—and to width and length, but 
pared off after the joint A is welded. Two similar 


> 


forgings are prepared, and then firmly welded together. 
The swing links—Figs. 240, 24l1—are worked from 
forgings 4}in. by Ilfin. by 20in., being first set 
down in the middle and pared off or finished 
in clapper swages. The valve buckles—Fig. 242— 
are forged from wrought iron piles of about 2 ewt. 
in weight, which are shingled at a welding heat into 
blooms about 7in. by 3in. These blooms are re-heated 
and roughed out under the hammer, being drawn down 
by the aid of plating tools, and the shanks are roughly 
rounded to peg. Afterwards the ends A and B—Fig. 242 
—which is the finished forging, are stamped in bored 
blocks 1jin. for the dummy gland end—Fig. 243—and 
2,;in. by 6in. long for the welding or spindle end— 
Fig. 244—which jumps them to fill the hole, leaving }in. 
on for turning at the short end, and ample metal for 
scarfing and welding at the oppositeend. They are made 
in pairs in the forge, and finished in the smithy. They 
are received by the smith generally, asin Fig. D; but 


























occasionally, when the forge is hard pressed, one or two 
may be sent, as indicated by the dotted lines. The first 
operation, then, is to draw out the ends under the 
hammer, and at the same heat stamp them again in the 
blocks which set the taper. Afterwards the ends are 
again thinned by a plating tool. And then each 
portion is bent by the aid of the tool A, the shank B 
fitting into the square hole at the flat end of the anvil. 
After each portion has been bent they are scarfed thus, C, 
for welding. The spindle is then welded on and the 
whole set to template, ready for the machine shop. 
When a solid crosshead is not used, but a ek ontion 
as shown in Figs. 89, 90, page 26, vol. lxxiv., ENGINEER, 
or when a shank is not cast to the crosshead and drawn 
down, Fig. 245 shows the hammer blocks used in forging 
an ordinary piston-rod, which shows clearly the mode of 
manufacture. Fig. 246 gives two views of the spring 





buckles, the first forging and its block being shown in 


| 





Fig. 247. They are worked out of a piece of best iron 
from 12in. square to 8in. square, then set down upon each 
side of boss for the pin until prepared for the block, in 
which they are then stamped. Afterwards the flats are 
drawn out, bent, and welded up. The only forge work 
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BENDING CLAMP FOR VALVE BUCKLE 


that now remains is the slide bars, which are roughed 
out 4}in. square and 2ft. long, then re-heated and rolled 
in a 14in. merchant mill to 3}in. by 2}in. and cut to 
4ft. 3in. long. They are then set under a hammer after 
being straightened whilst hot on the floor plates, ready 
for the milling machine. a 

The whole of the forgings here described are made and 
finished in such a manner, that there shall be a minimum 
amount of finishing tool work required to be done, 
consequently entailing a maximum despatch in the 
machine shop and reducing the cost. They are also 
marked with distinctive marks, which are carried forward 
in the machine and other shops. This system prevails 
throughout the whole works, so that in the event of failure 











SCARF FOR WELDING VALVE BUCKLE 


of one or any, the whole history of that tire, crank, rod, 
or any other piece of mechanism can be clearly identified. 
Moreover, the collection of templates and gauges is 
constantly kept up to standard, and all forgings worked 
to these templates. Mandrils and finished forgings are 
kept purposely for striking swages from, so that 
indifferent work shall not be possible through lack of 
convenience in replacing damaged blocks. One mandril 
may be made up, ae two or more forms of 
straight axles thus; showing a three standard mandril, 
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each section being turned up, whilst another may have, 
say, the crank pin ends of the coupling rods, each 
machined up. After the swage has been struck, a hole is 
generally punched at the end or side, and a bar from fin. to 
ljin. diameter inserted, which is gripped by the cooling 
and contracting swage, or pieces to form handles are some- 
times dabbed on, and afterwards, if it is necessary, the 
impression formed by striking the swage, is finished by a 
fitter chipping it up, or otherwise fitting. If the swage 
is to be of the clapper type, the bows are simply welded 
on, and finally, fixed blocks are more conducive to 
good and rapid working than loose ones. An example of 
this class may be taken in the coupling rods, Fig. 227, 
one end of the block having that portion marked A, whilst 
the opposite end swages the centre point of the rod B 
with a good true surface in between for drawing down the 
rod, having the required radius at the edges. The work 
is-also carefully portioned out, each hammer having 
essentially nothing beyond its power to deal with, for 
reasons already put forth earlier on in this article, and 
each hammer retaining its set of men, shingler, furnacemen, 
and helpers, for division of labour is to a great extent 
answerable for the successful working of a forge. 
(To be continued.) 








DRAINAGE OF THE VALLEY OF MEXICO. 
(From our own Correspondent.) 

THE City of Mexico, though situated at a height of more 
than 7000ft. above sea level, is nevertheless in a valley, com- 
pletely surrounded by hills. From this valley there is no 
natural outlet for the rainwater, and the drainage of the city 
and surrounding country flows into the Lakes Texcoco, 
Chalco, Xo-chimilco, Xaltocan, San Cristobal, and Zumpango. 
The first of these is the largest, being 18 miles long by 9 miles 
wide, and the average area of the six lakes is 200 square 
miles. The water-level naturally varies with the rainfall, 
but is invariably higher than most of the ground in Mexico 
City, Lake Texcoco being usually about 4ft. above the level of 
the Cathedral Square. All the city sewage has to be pumped 
up, and during heavy rains the pumps are not sufficiently 
powerful to carry off the surface water. 

Whilst Mexico was still under Spanish rule, it was decided 
that this could, and ought to be, remedied; and a cutting 
was commenced at Tequixquiac, on the further side of the 
range of hills which surround the city. For many years the 
work seems to have been abandoned; but about twenty-four 
years ago the Mexican Government recommenced it, under 
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the superintendonce of French engineers. The cutting at 
Tequixquiac is opposite the lowest point in the hills bounding 
the Valley of Mexico, and the engineers determined to utilise 
it, and to carry the drainage to it, through the intervening 
high ground, by means of a tunnel. According to the 
original design, the tunnel was to have been oval in shape, 
3-925 m. high by 4°017m. wide, and to have had a length of 
9-521 m., or about six miles. The present dimensions, as will 
be seen by the engraving, are 4°28m. high by 418m. wide 
(14ft. Ofin. by 18ft. 8$in.). The length has been increased, 
and will now be 10,020m. During the next twenty years 
about 1580 metres of tunnel were completed from the outlet 
end; the cutting was deepened, and in some places lined with 
masonry up to future high-water mark; and twenty-five 
shafts, 400m. apart, were commenced, and sunk to water 
level, or a few feet below. 

In 1888 the Government decided to ask for bids for finish- 
ing the work, and two contracts were eventually made, both 
with English firms. Messrs. Read and Campbell undertook 
the completion of the tunnel, and Messrs. Pearson and Son 
the construction of a canal leading to it from Lake Texcoco. 
This canal will be 47,580 metres—or nearly 30 miles—long, 
and at the mouth of the tunnel it will be 20°50m. deep. The 
total area of the valley which will be drained by canal and 
tunnel is about 350 square miles. 

As the construction of the tunnel had been going on for 
twenty years when Messrs. Read and Campbell took the 
contract, it might have been supposed that the Government 
engineers would have been able to supply them with accurate 
data as to the quantity of water pn would be likely to 
encounter. They estimated that the maximum at any shaft 











would not exceed 100 gallons per minute, and the con- 
tractors thought they would be on the safe side if they 
provided pumps with a ma yr! for three times that quantity. 


A short experience proved that these pumps were not large 
enough; in some cases even two effective pumps did not 
suffice to keep down the inflow, which occasionally reached 
1000 gallons per minute. Larger pumps were ordered from 
England, and the contractors continued the work as fast as 
they were able to make head against the vast volumes of 
water, till 1891. In that year a modification was made 
in the contract, whereby the Drainage Board relieved them 
of all responsibility with regard to the pumping, which is 
now being carried out at their expense, but under Messrs. 
Read and Campbell’s supervision. The twenty-five shafts, 
which vary in depth from 93 m. to 28 m. are all finished, and 
work has been commenced on nearly all the faces. Up to 
the end of January, 6000 m. of tunnel had been completed, 
and another thousand metres of heading had been driven. 
At the present rate of progress the tunnel ought to be 
terminated by the autumn of next year. 

The ground through which it is being driven is, as a rule, 
soft, and can be worked almost entirely with picks. In 
some parts it is of a hard compressed clayey sand, almost 
sandstone, known in Mexico as fepitate; but this disintegrates 
on exposure, and requires timbering as carefully as the 
softer material. In some places running sand has been met, 
and large quantities of water are found in almost every shaft. 
The arch is of four rings of brickwork, and the invert of con- 
crete blocks, both being made on the ground. Large Hoff- 
mann kilns have been erected, capable of turning out 30,000 
bricks per day. The size is 9fin. by 4gin. by 2gin,. and they 
are of a better quality than can usually be obtained in 
Mexico. The majority of the concrete blocks measure 
153in. by 8in. by 6in. The moulds for these are made to the 
proper curves and lined with sheet iron, the concrete being 
rammed down as soon as they are filled. There is a back- 
ing of volcanic stone behind the blocks ; and the same stone, 
a sort of red lava, is pulverised and used in ‘he mortar with 
which both bricks and concrete blocks are set, the propor- 
tions being one part each of ground lava, lime, and sand. In 
each lineal metre of tunnel there are 20 cubic metres of 
excavation, 3°125 cm. brickwork in arch, 1:70 cm. concrete 
blocks, and 2:10 cm. backing. 

The visitor from Mexico City travels by the Hidalgo Rail- 
way to the town of Zumpango, which is the headquarters of 
Mr. J. F. Toomer, Messrs. Read and Campbell’s representa- 
tive. From Zumpango a narrow-gauge line connects the 
different shafts, and about half-way between the ends of 
the tunnel is the residence of Mr. F. W. Abbott, the engineer 
of the work, and also the fitting shops and foundry. 








BATTLESHIP INDIANA, UNITED STATES NAVY. 


THE latest addition to the United States Navy is the coast 
defence battleship Indiana, which was launched in February, 
in the presence of the President and other distinguished 

rsons. Our illustration on page 231 shows this, the first 

pots: | of the new American navy as she will appear 
atsea. This ship was authorised in June, 1890, by an Act 
appropriating 4,000,000 dols. each for three coast defence 
battleships, to be named the Indiana, Massachusetts, and 








Oregon. The contracts for the first two were awarded to the 
Cramp Company, of Philadelphia, at 5,020,000 dols. each, 
and that of the Oregon to the Union Iron Works, of San 
Francisco, California. They were all designed by the Navy 
Department, and are intended to be able to cope with the 
heaviest war ships afloat. The length on the water-line is 
360ft.; extreme beam, 69ft. 3in.; draught, forward and aft, 
24ft.; displacement, 10,200 tons; maximum speed, 16-2 
knots; sustained sea speed, 15 knots. 


The hullis of steel, with water-tight compartments, and 
with a double-bottom for 196ft., the length occupied by the 
machinery and magazines. The vertical keel plate has 4in. 
by 4in. angles on the lower edge, and 3in. by 33in. angles on 
the upper edge. The stem post, stern post, struts, and rudder 
frame are made of cast steel or the best hammered scrap iron. 
The transverse frames are spaced 4ft. apart in the double 
bottom, and 34$ft. at theends. From armour shelf to keel the 
frame angles are din. by 3}in. of 121b. per foot, the reverse 
angles 44in. by 3in. of 101b. per foot, with bracket plates of 
151b. and 131b., and lightened plates of 1241b. The outer 
angle is continuous, the reverse frame angle being in short 
lengths between the longitudinals. The water-tight floors are 
of 1241b., with 34in. by 3in. of 8lb. box angles. Before and 
aft the double bottom, and below the protective deck, the 
frames are made of channel or Z bars, 6in. by 3}in. by 34in. 
of 151b. a foot, with 121b. bracket plates. Above the side 
armour and the protective deck at the ends, the frames are 
of 6in. by 34in. by 34in. of 15 lb., with alternate frames of the 
same size in wake of the casemate armour. The longitudinals 
are generally of 174 1b. plates, with 8lb. angles on the outer 
edges and 7 lb. angles on the inner edges; the third longitu- 
dinal, which is water-tight, is of 201b., and the shelf plate is 
25 lb. weight per square foot. 

The main deck beams are of 10in. by 33in. angle bulbs of 
27 lb. to the square foot; berth deck beams are of Qin. by 
2hin., of 22 1b. angle bulbs, increased to 24lb. where coming 
up under the armour. The protective deck beams are Yin. by 
34in., of 24 Jb. to the square foot. The platform beams are of 
10]b. angles or 11]b. channel bars. The superstructure deck 
beams are Yin. by 4in., 23}1b. bulbs. The bridge beams are 
Yin. by 34in., of 21°81b. angle bulbs. The bottom plating for 
a length of 220ft. amidships is 251b. to the square foot up to 
the water-line. Forward and abaft these limits it is 23lb. 
Above the water-line it is 18}]b. throughout, thickened 
wherever necessary, on account of the chafe of the anchors, 
and the threatened blast of the great guns. The flat keelson 
plate is 151b. to the square foot, the inner bottom as far as 
the third longitudinal 14]b. to the square foot, thence to 
armour shelf 10]b. and 741b. to the square foot. There is a 
middle-line bulkhead of 12lb. and 10lb. to the foot, well 
stiffened horizontally and vertically between the two engine- 
rooms, and the fire-room on each side. The vessel is divided 
into a great number of water-tight compartments by means 
of longitudinal and transverse bulkhe of 10]b. and 12lb. 
to the square foot plates. The decks are all plated over with 
plates not less than 1241b. to the foot, and the main and 
superstructure decks are covered with 3in. deck planks. 

The side armour is a belt 18in. thick and 7ft. Gin. wide, 3ft. 
above and 4ft. 6in. below the water-line, extending 148ft. 
amidships, and then converging inboard at an angle of 45deg. 
for 24ft. at each end. Rising from this belt at each end are 
armoured redoubts 17in. thick, extending along the main 
deck 3ft. Gin., giving an armoured freeboard of 15ft. 2in. in 
height. These redoubts protect the turning gear of the 
turrets and the loading gear of the guns. The deck over the 
armour belt is 2¢in, thick, and at the ends the under-water 
decks are 3in. in thickness. These decks are made up of two 
thicknesses of $in. mild steel plates, with the remaining 
thickness all in one plate of steel armour. The turrets are 
inclined, 17in. thick, and powerfully strengthened. The 
horizontal thickness of the turrets is 20in. The side-armour 
belt is backed by 6in. of wood, ten #in. plates, and a 10ft. 
belt of coal. The vessel above the belt has 5in. of armour 
protection. The 8in. guns have barbettes 10in. thick, and 
inclined turrets 83in. thick. The thickness of the loading 
tubes is 3in. The 6in. guns are protected by 5in. armour, 
and have 2in. splinter bulkheads worked around the deck, 
inside of which the ammunition for these guns is sent up. 
The 6-pounders, when mounted between decks, have 2in. 
armour worked around them ; elsewhere they have the usual 
service shields. The 1-pounders are protected by 2in. of 
steel. 


The main battery will consist of four 18in. breech-loading 
rifles, two in each turret; four 6in. rifles in the super- 
structure between the turrets, and eight 8in. rifles on the 
upper deck. The secondary battery will consist of twenty 
6-pounder rapid fire-guns along the upper deck and bridge, 
four 1-pounder rapid fire-guns on the berth deck—fore and 
aft—four Gatling guns in the armoured tops, which are 
approached by a spiral stairway in the military mast, and 
six torpedo tubes. The conning tower has 10in. of armour, 
with 7in. of armour to the tube containing the speaking 
tubes, electric wires, and steering chains. The 13in. guns 
have an elevation above the water-line of 173ft., and have 
great training arcs. The Gin. guns are 14ft. 10in. above the 
water, and all fire across the centre line. The Sin. guns are 
mounted 24ft. above the water, and can fire over the tops of 
the 13in. guns, having a train of 14 deg. across the middle 
line. These guns can pierce at two miles the armour of 
many of the modern armoured cruisers, and can be brought 
into action early in the engagement on account of their great 
height, and can be used with great effect against the lighter 
armoured and unarmoured parts of the heavier battleships. 
Special attention has been paid to the ammunition su “4 
A rapid, efficient, and thoroughly protected supply has been 
secured, and one which it is believed is an advance upon all 
systems now in vogue. The powerful secondary battery is 
nape in part by shields built in the vessel, and in part 

y shields on the mounts, and is so disposed that a stream of 
projectiles will radiate from the vessel, which will lead to 
the almost certain destruction of any light boat venturing 
within range. 

Fixed torpedo tubes are carried at the bow and stern, and 
two training tubes, firing through 5in. of protective armour, 
are carried on each broadside. All modern appliances for 
offensive and defensive purposes, such as torpedo defensive 
nets and search lights, are carried, and there is reserved 
space and weight for any new fittings or devices which the 
constant progress in the art of war may develope. In the 
disposing of this powerful battery care has been taken that 
one gun shall not interfere with the line of fire of another. 
The boats have been stowed amidships, where the blasts 
cannot reach them, and special strengthening has been given 
to the sides and decks, that they may withstand the firing 
strains imposed by the large guns. The 13in. guns are kept 
6ft. above the deck at the middle line, 





The machinery for the Indiana is the design of Commodore 
George W. Melville, Chief of the Bureau of Steam Engineer- 
ing of the Navy Department. There will be two engines 
capable of developing, when forced, 9000 indicated horse- 
power, and under ordinary conditions 8000-horse power. 
These engines will drive twin screws of manganese bronze, 
fitted with adjustable blades. The main engines are of the 
inverted vertical direct-acting triple-expansion type. The 
cylinders measure 344in., 48in., and 75in. in diameter. The 
stroke measures 42in. At 129 revolutions a minute, it is 
calculated that a speed of sixteen knotsa minute will be 
obtained. Each engine and its auxiliaries are separated from 
the others by a fore-and-aft water-tight bulkhead. The high- 
pressure cylinder of each engine is placed forward. The main 
valves are of the piston type, worked by Stephenson double- 
bar links, one valve for each high-pressure cylinder, two for 
each intermediate, and four for each low-pressure cylinder. 
The diameter of all the valves is 17in. The framings consist 
of one inverted Y column at the back of each cylinder and 
two forged steel cylindrical columns atthe front. The engine 
bed-plates are to be of cast steel, supported on wrought steel 
keelson plates built into the ship. Each main piston is to 
have one piston-rod, with a crosshead working on a slipper 
guide. The piston-rods, connecting-rods, valve stems, and 
working parts generally are to be forged of mild open-hearth 
steel. The pistons are of cast steel. Excentrics are of cast 
iron, each in two parts. All crank, line, and propeller shaft- 
ing is of mild forged steel. The crank shafts are in three 
sections, reversible and interchangeable with each other and 
with those of the other engine. 


There are two circulating pumps, one for each engine. 
Each pump is capable of discharging 9000 gallons of water a 
minute. There are four main and two auxiliary boilers of 
the horizontal return-fire tube type, made of mild steel, 
and intended for a working pressure of 160 1b. of steam. The 
main boilers are 15ft. outside diameter, and 18ft. long, double 
ended, and with shells 1 19-64in. in thickness. Each main - 
boiler contains eight corrugated furnaces of 3ft. internal 
diameter. The main boilers have about 17,460 square feet 
of heating surface and about 552 square feet of grate surface. 
The auxiliary boilers have about 1937 square feet of heating 
surface and 64 square feet of te surface. The forced- 
draught system consists of one blower for each fire-room for 
the main boilers, and one for each fire-room for the auxiliary 
boilers. The forced draught is discharged into closed fire- 
rooms. Air-tight bulkheads reduce the space to be main- 
tained under pressure. The normal coal capacity is 400 tons, 
but there is a total bunker capacity of 1800 tons, which latter 
quantity will give a steaming radius of ten days, or 3500 
knots at maximum speed, or sixty days and 15,000 knots at a 
10-knot speed. 


The complement will be 460 officersand men. The com- 
manding officer has one large cabin and two state-rooms on 
the berth deck, opening into a passage which leads to the 
wardroom mess-room. On the forward berth deck is a large 
berthing space for the crew, left open as one largeroom. In 
this room alone there are about 100 cubic feet for every man 
in the crew, while in other parts of the berth deck and under 
the superstructure a large number of men can be berthed. 
In the forward end of this berthing spaee are a number of 
shower baths. 

The drainage system is so arranged that any compartment 
can be pumped out by hand or steam, and the system of 
drainage has been much simplified. Powerful wrecking 
pumps are carried in the donkey boiler rooms, above the pro- 
tective deck, so that, in case water enters the firerooms below, 
steam can still be utilised in pumping out the vessel. 

A thorough system of ventilation is installed, and air can 

forced into or drawn out of any part of the vessel by 
means of steam fans of great capacity, while special means 
are provided for such places as are occupied by the donkey 
boiler, dynamo, and hydraulic pumping rooms, and the 
removing of gases from the coal bunkers. 








ROADWAYS OF SUSPENSION BRIDGES. 


AN opportunity is afforded by the relaying of the roadway of 
Lambeth Bridge, of observing the effect of the oscillation 
universally and inevitably accompanying that particular des- 
cription of engineering construction. This roadway, similar to 
that of all the suspension bridges over the Thames from 
Hammersmith down-streamwards, is composed of wooden setts. 
In the case referred to, the paving setts are of coarse yellow pine, 
probably Swedish, or from some port on the Baltic, and their 
scantlings are Yin. by 3in. by 3}in. deep, being some 2in. at 
least less in depth than the usual setts laid between the rails 
of the tramways. The effect of the oscillation, or as the fore- 
man termed it, the “‘ jumping” of the bridge, is to open the 
numerous joints of the road surface. At frequent intervals 
a mixture of coarse sand and gravel is spread over the surface 
during frosts, or when the surface, from any cause, may be- 
come slippery. As these joints open the sand and gravel 
gradually works down through the interstices until it lodges 
between the bedding of the setts and the substratum of con- 
crete upon which they rest. A very considerable quantity of 
the detritus and dirt due to the traffic finds its way in the 
same direction. 


An examination of the concrete, after the wooden crust 
has been stripped off, proves that its surface has not a crack 
upon it, and an ordinary observer might be fairly excused if 
he were to ask, why lay down any setts at all? The concrete 
foundation for the roadway appears to have risen and fallen 
en masse with the corresponding downward and upward 
movement of the suspending cables. A similar behaviour is 
manifested by the asphalted footpaths, which present all the 
appearance of being in as good a condition as when they 
were first laid down. At the inner edge, where the asphaite 
is in close contiguity to the suspension truss and longitudinal 
girders, as well as along the outer edge skirting the handrail, 
there is in the footways of all the suspension bridges, a slight 
corrugation or crinkling of the surface. Whether this 
defect, which is of no practical importance whatever, is due 
to the vibration of the structures after the asphalte has 
become set, or while it was in a plastic condition, we do not 
pretend to determine. It may, however, be remarked that 
there is no manifestation of this superficial disturbance 
beyond the abutments on the land side, where all “ jumping ”’ 
is supposed to cease. Except when the roadway is newly 
relaid, as in the case of Chelsea Bridge, a very mcderate 
pressure upon the sets will cause the moisture to ooze up 
through the joints. Bearing these facts in mind, it seenis 
questionable whether wooden pavement meets all the 
requirements of public traffic over suspension bridges. 
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MECHANICAL FLIGHT. 


By Hiram 8. Maxim. 


proaching a flat surface is useless for supporting heavy 
| weights in the air. In small experiments, where the 
| weight to be raised only amounts to a few ounces, and 


I yotice in a contemporary scientific journal an article | where a relatively large area may be employed, surfaces 
entitled, “‘ Mechanical Flight,” in which certain very in- | approximately flat may be secured; but in a flyin 


teresting experiments which are being tried at Harrow 


| machine capable of raising hundreds of pounds A 


by Mr. Phillips are described, and in which also some | of ounces, it is impossible, Mr. Phillips maintains, to 
allusions are made to myself and my experiments. About | secure plane surfaces for sustainers having the propor- 


two years ago in some articles which I wrote for the 
magazines, I pointed out that when flying machines were 
made successful their first great use would be for 
military purposes, that they would be employed for 
carrying high explosives and for dropping them into 
the enemy’s lines and country, and that if the French 


were the first in the field it would be for them a machine | 


for the rectification of the map of Europe. Ever since 
that time the newspapers of the whole world have been 
describing me as wishing to drop dynamite into English 
towns, and in a late article St. Paul’s and Woolwich 
Arsenal are suggested as points of attack. I am not so 
bloodthirsty as I am represented to be, and I have no 
ee designs against any country that I know of; 

ut I do not believe that the millennium is at hand, 
or that the time has yet arrived when wars may be con- 
sidered as completely at anend. The Russians believe 
that the time is not far 
distant when they will 
dominate the whole of = --— 
Europe and a large. part 
of Asia, while the Ameri- 
cans are firm believers in 
‘‘manifest destiny,” the 
doctrine which is so beau- 
tifully set forth in the 
spread-eagle 4th of July 
orations. It means Ame- 
rica for the Americans, 
in fact, the whole conti- 
nent and all the adjacent 
islands. Of course these 
changes cannot be brought 
about, or, indeed,  at- 
tempted without war, and 
if we are to have war and 
the flying machine is to 
become a reality, I feel 
convinced that it cannot 
fail to be the principal 
engine of destruction in 
the future. Up to four 








tion of 1 square foot for each pound raised.” It is quite 
| true that a flat aéroplane is not the best that may be 
| employed; mine are all slightly curved. But Mr. Phillips 
| is mistaken if he thinks that large weights cannot be 
| raised by properly constructed aéroplanes, as the follow- 
| ing will show. In my experiments with the whirling 
| table travelling round a circle 200ft. in circumference, I 
| found that a wooden plane would easily carry more than 
| 1001b. to the horse-power, but when I came to stretch 
| textile fabric on a frame, I found that I could not carry 
| more than 40]b. to the horse-power. Professor Langley 
| admitted to me that he was able to carry a great deal 

more with flat wooden or metallic planes than he ever 
| succeeded in carrying with paper-covered frames. This 
| seemed to point to the fact that there was a great deal of 
| drag and waste of power unless the planes were sufli- 
| ciently rigid to preserve their shape perfectly. 
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ounces. Thomas Edison 
is said to have tried the 
experiment of lifting with 
a screw, but only suc- 
ceeded in raising 41b. with 
a l-horse motor. Three 
years ago Professor Lang- 
ley tried a remarkable 
series of experiments with 
the aéroplane and screw 
propulsion, and although 
the load which he carried only amounted to a few 
pounds, he carried at the rate of 250 lb. to the horse- 
power. Three years ago I also tried a series of experi- 
ments with a very perfect apparatus, provided with all 
sorts of dynamometers, tachometers, and measuring 
apparatus. In these experiments I carried 133 1b. to the 
horse-power, though in some cases with a high velocity 
and a plane set at a low angle, I approached very nearly 
to Langley’s figures. 

According to the article referred to, Mr. Phillips has 
been at work 27 years on flying machines, and it is 
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LIFTING POWER AND SPEED—MAXIM’S AEROPLANE 


Having finished my whirling table experiments, I 
commenced on a larger scale, and provided myself with 
a railway track about 9ft. gauge and 1800ft. long. My 
machine is of great size, the total weight being about 
7000 lb. The engines have already developed 300 brake 
horse-power. Two screw propellers are used, each 
17ft. 10in. in diameter. In my first experiments with 
this large machine, I found that there was a great con- 
sumption of power that did not manifest itself in lift. In 
order to ascertain what became of the power, I provided 
inyself with dynamometers, tachometers, and dynagraphs, 
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MAXIM’S AEROPLANE EXPERIMENTS—DIAGRAMS OF SPEED AND LIFTING POWER 


claimed that he has actually succeeded in lifting about 
400 Ib. practically clear of the ground, but no mention is 
made of how much power was consumed in accomplish- 
ing this. It is also stated that he succeeded in raising 
“very nearly 3 lb. per square foot of wing surface, which 
we imagine is far beyond any result yet obtained.” 

From the article it would appear that Mr. Phillips is not 
a believer in the aéroplane system. I am quite willing to 
admit that, everything else being equal, a greater amount 
of lift in proportion to the area of the planes and the 
power consumed may be obtained with a large number of 
superposed planes than when the same amount of sur- 
face is all in one plane, approximately square in shape: 
but small planes one placed above the other would not 
afford protection against a very rapid descent in case of 
breakage of the machinery, Moreover, a properly con- 


structed aeroplane may be made to lift considerably more | 


than 3 lb. per square foot. In my first experiments I 
succeeded in carrying 8 lb. per square foot of aéroplane, the 
panes being 13:n. wide and 6ft. long. 

Again, ‘“ Mr. Phillips has found that anything ap- 


and all the necessary apparatus for ascertaining to a 
great degree of nicety all the events that were taking 
place during the short runs which I made. The machine 
|is mounted on four wheels, with springs interposed 
| between the axletreesand the machine. The dynagraphs 
are attached to the centre of the axletree. The drum 
which carries the paper turns once round in 1800ft., and 
the pencil traces a line on the paper which indicates 
| exactly how much weight is resting upon the wheels. 
| When the machine lifts, the pencil rises, and a very graphic 
diagram is the result. Diagrams A and B represent a 
|run which was made about three months ago. Before 
| making the run, the machine was attached to a dynamo- 
| meter, the throttle valves between boiler and engine fully 
opened, and the gas by which the boiler is heated turned 
on until the pull of the screws on the dynamometer indi- 
cated 1000lb. The machine was then “ let go” and the 
| steam shut off after running 800ft. 
It will be observed that the maximum lift on the hind 
wheels was 1900 lb., and the lift on the forward wheels 
2300 lb., which was very nearly the full weight resting on 








these wheels. But this was not as much as it should 
have been. Certain alterations were then made in the 
aéroplane, and the next run was made on the 16th day of 
February. The machine was attached to the dynamo. 
meter as before, and was “let go” at 700 lb. Thinking 
that perhaps the lift might be too great, three men and 
other weight—500 lb.—were put on to the machine 
directly over the forward axletree. Diagrams C and D 
represent the result of this run. It will be observed that 
the lift on the hind wheels was increased nearly a thousand 
pounds, while the lift on the forward wheels was but 
slightly increased ; still if the men had not been put over 
the front axletree the forward wheels would have lifted 
from the track. Wishing to make another run with 
1000 lb. pull on the dynamometer, I attached a pair of 
additional wheels under the front end of the machine, 
connected in such a manner that the small and lighter 
wheels could lift 3in. from the track and still leave the 
heavy wheels on the track. Three men were also placed 
over the forward axletree, and a run was made with 
900 lb. pull on the dynamometer. After the machine had 
run about 400ft. the light wheels lifted clear of the track, 
and when the engines were stopped they came back 
again on to the track all right. The machine was then 
run again with 1000 lb. pull on the dynamometer. After 
the machine had run about 300ft., [ noticed that the 
steam pressure was falling, and I turned on a little more 
gas, perhaps a little too much. The result was that the 
speed increased considerably, and at the end of the run, 
not only were the light wheels, the forward end of the 
machine and the men lifted from the track, but the 
heavy wheels were also raised, and when the machine 
came to a state of rest, one wheel sank deeply into the 
soft ground, and a sudden squall coming up, the machine 
was tipped over on its side. My over-zealous assistants, 
whose number had suddenly increased to more than 
forty, commenced at once to pull at the wires, and were 
not satisfied until they had broken the framework on 
which the aéroplane was stretched. The diagram E 
shows the total lift on both the forward and hind axle- 
trees during this run. It will be observed that when the 
machine had travelled 800ft. the total lift was 6000 lb. 
This was due altogether to the push of the screws. It 
afterwards mounted to 6500 lb., but this was due to a 
head wind. The maximum speed when the diagrams A 
and B were made was at the rate of 25 miles an hour; 
with all the other runs, the speed was at the rate of 27 
miles an hour. The machine is provided with a very 
delicate and accurate apparatus, which shows on a very 
large indicator the exact speed at which the machine is 
travelling through the air. During all these runs the 
principal lift was obtained from a large aéroplane of 2894 
square feet. The total width of the aéroplane is 50ft., 
and the greatest thrust of the screws at the time of 
starting was 1000 lb. The runs were made with four 
men, 600 1b. to 800 1b. of water, and 200 lb. of gasoline on 
board. The total width of the machine when all the 
aéroplanes are in position is 100ft. About half of the 
planes were in position, and the engines were run at 
about half of their power. The thrust of the screws 
when the engines are run at full power is 1960 lb. 

From the foregoing it will be seen that there is no 
question about an aéroplane being made to lift heavy 
loads, and where others—except Mr. Phillips—have 
lifted ounces, I have lifted tons. These measurements 
have been made with great care, very perfect and 
accurate apparatus has been employed, and as far as I 


am able to judge, they are thoroughly reliable. Ido not - 


see where any error could have crept in. So far as 
propulsion and lifting power are concerned, I think we 
may assume that the tlying machine is a fait accompli. 
Ditticult problems are no doubt still before us, but I 
think if { had one of the large American prairies in 
England to maneuvre and experiment on, that the whole 
question might be solved inside of a year. 





PHOTOGRAVURE BY THE TALBOT- KLIC 
PROCESS. 
No. II. 

Mr. Herspert Denison, of Leeds, delivered his second 
lecture on the Talbot-Klic Photogravure Process, before the 
Photographic Society last Friday week, with Mr. J. Traill 
Taylor in the chair. 

The speaker said that the carbon transparency is made on 
a piece of brown tissue, din. larger than the transparency- 
mark opening. The copper plate must be quite free from 
scratches and blemishes; any imperfect plates should be 
returned to the makers ; those used must be perfect in polish 
and preferably with bevelled edges, as it avoids the risk of 
scratching which obtains if the plate is bevelled afterwards. 
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To clean the plate, put it on a piece of paper larger than 
itself, and rub the upper surface of the plate with a plug of 
cotton wool wedi: with ‘“ American” potash, not strong 
enough to cause tarnish. When all signs of greasiness have 
disappeared, rinse it under a tap, then rub it with another 
plug of cotton wool, moistened with weak nitric acid, strength 
one to three. Rinse again, then go over the plate with 
washed whiting, moistened with a 5 ¥ cent. solution of 
ammonia. The whiting can be washed like emery, by the 
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MANCHESTER SHIP CANAL—RAILWAY DEVIATION VIADUCTS 


(For description see page 230) 














LONDON AND NORTH-WESTERN RAILWAY—DEVIATION VIADUCT AT LATCHFORD LOCKS Fig. 2 





water-suspension method. The plate is lastly rinsed with | be done on the plate beyond stopping pin-holes with black power for the present consumption of gas, and in carriages 
hot water, and wiped with a perfectly clean cloth, from which | varnish. ; where a better light is required, the new lamp is said to be 
all grease and soap have been extracted. The five etching solutions of perchloride of iron are of | very advantageous, because a flame consuming 1 to 2$ cubic 
The dusting box is 12in. square at the base, and 18in. in | 45 deg., 40 deg., 38deg., 35 deg., and 27 deg. of Baumé’s scale | feet of gas per hour can be used with advantage, whilst it can 
height ; this is large enough for any plate up to 10in. square. | in strength. The stronger they are the less do they attack be turned down, almost out, when not required for illuminat- 
This dusting box is represented at A, Fig. 1. Through the | the plate, and the strongest has to be used first. Experience | ing purposes, and can be run at the highest speed in this 
bottom of the box, B B, wire nails are driven from the out- | is necessary to tell how long a plate should be left in one dish | condition, thus enabling the railway companies to economise 
side, and project lin. inside; the nails are lin. apart, | before it is transferred to the next. The darkening should be | when the light is not required, as the guard or porters can be 
and cover a space 6in. square; their points form a | allowed to go on until it ceases to spread to the more thickly | told at the first stoppage before the tunnels to turn on the 
support on which the copper plate can rest horizontally, | coated parts of the image, and then the plate should be put | gas. In the engraving A is the gas connection; C is a copper 
and face upwards. Inside, the box is lined with glazed | in the next solution. The danger is that the bitumen grain | casing to the lamp; D is a copper inner protector ; P is the 
paper, so that no dust may temporarily adhere to it, | may be undermined. Possibly the plate may be left in the lamp-ring attached to the roof of the carriage. Air enters at 
and afterwards fall in patches. At E is a door hinged | solutions for the following times;—One, 1 minute; two, 2 or the upper end of the lamp-ring as indicated by arrows, passes 
so as to open upwards, as represented in the cut; it is the | 3 minutes; three, about 3 minutes ; four, 2or3 minutes; five, | into the space marked Q, thence through the orifices in 
full width of the box, and permits the insertion and removal | until the highest lights begin to be discoloured by the etching | protectors C and D, through air space E in the regenerative 
of the plate. The box can be made to revolve on two pivots, | fluid, and from 4 minute to1 minute longer. It is impossible | chamber L, and thence through channels in the burner 
one of which is represented below K. The dotted lines | to state the proper times exactly; much depends upon the 
represent the stand supporting the two pivots and the box. | hygroscopic state of the atmosphere. The etching solutions 
About $1b. of powdered bitumen is put in the box, which is | should all be of the same temperature, say 70 deg. F. 
next revolved about twenty times, and then brought to rest | The Autotype Company, he said, makes a special trans- 
with the door at the bottom, and steadied by a little peg. | parent red tissue for this process, so that the progress of the 
The plate is then laid on the nails, face upwards, and the | etching may be watched, or the standard brown tissue can be 
door closed from 3 to 10 minutes, when the dusted plate is | employed. After the last etching, the film is rubbed off the 
taken out. The more delicate the subject, the finer must be | plate with the fingers, the black varnish removed with 
the grain; a dark subject requires a large quantity of dust, | benzole; the plate is next washed with turpentine, and finally | 
somewhat coarse in character. The quality of the grain can | rubbed with whiting and ammonia. The whiting is allowed 
be varied by allowing a little longer or shorter time before the | to dry on the plate, and rubbed off afterwards. Portions of 
insertion of the plate, or by leaving the plate in the box for a | the lights which have been etched too deeply can be reduced 
longer or shorter time, or by inserting the plate a second | by a steel burnisher, and some defects removed with an 
time, after again revolving the box. In the first case, the | etching needle. A roulette will strengthen too light portions 
dust may be allowed to settle for about two minutes, and the | of the print; it is a little wheel with a serrated edge. 
plate then inserted; the operation may be repeated should From twenty to twenty-five impressions can be taken from 
the deposit be insufficient. In a photograph with an | the plate. Should more be wanted, it should first be ‘“steel- 
ordinary amount of light and shade, the dust may settle | faced,” that is to say, a slight coating of iron is thrown down | 
from 4 to 1 minute, and then the plate left in for 10 minutes, | 
receiving thus a mixture of coarse and fine dust. 
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In his early experiments he was troubled by dust settling FIG.2. 
onthe plate in harmonic figures; this can be avoided by | [— oe 
keeping the dust and the box in a perfectly dry state. When | 
unevenness still appears, it is generally at the edges of the | FIG.S. 


plate, and may by avoided by putting that plate on another | upon it by electricity, from a solution of ammonia-chloride of 
one larger than itself. The character of the grain may be | iron. This facing process is worked at the Polytechnic. 
ascertained by examining it with a magnifying glass. | When one facing is worn out, another can be applied. The 

The plate has next to be placed upon a slab of iron larger | unfaced copper plate is so tender, because it consists largely 
than itself, and about }in. thick, to distribute the heat of the | of minute vertical copper cylinders, which soon give way 
ring gas burner placed beneath. A sheet of paper is first put | under pressure unless faced with iron. Thus, let the upper 
on the iron slab, and when: the latter is hot enough the | part of Fig. 2 represent an etched plate with no grain, Fig. 3, chamber F and G to the burner. The entering air is broken 
copper plate is put on the paper, by the ends of which it can | represents its surface with the grain produced by the little | up after passing through the casing C, as indicated by the 
be lifted. When the “ ground” first becomes transparent, | copper pillars, which hold the ink, so that it is not readily | arrows in protector D, part going into the bowl and supplying 
then grows darker, and shows the appearance of bloom, the | wiped out. * | the under surface of the flame. The products of combustion 
plate is removed and allowed to cool spontaneously. When Mr. Denison exhibited the printing of the proofs by means | pass up through the passages H and I into the flue, and out 
the plate has not been heated enough, it will not resist the | of the ordinary copper-plate press, one of which was lent for | through the orifices in the top K. M is the hinge of the lid 
etching fluid sufficiently. If heated too much, or kept hot | the occasion by Messrs. Brooker and Co., 78, Margaret-street, | of the regenerative chamber to which the flue I is attached. 
too long, the particles of bitumen will run together and not | West, London. We may state that in the results by this | N represents a chain attached to the lid of the lamp. When 
give the proper grain. When the plate is cold, a camel’s hair | process much depends upon the wiping of the plate, upon the | this lid is thrown back for lighting purposes the chain N 
brush should be applied to one corner, to see if any dust is | artistic taste of the workman, and upon the printing. In fine | opens the lid of the regenerative chamber, to facilitate the 
removed. Several plates can conveniently be done at once, | printing of delicate engravings of all kinds, much always | lighting, which is accomplished through passage H cf 
and stored in a grooved box. depends upon the machining. Those who wish to see some chamber L. 

The plate is next placed face upwards, under water, in a | of the fine artistic results produced by the copper-plate | 
developing dish, and the exposed tissue applied under water | photogravure processes ‘might apply to such firms in London, 
in the usual way, the squeegee is applied, and the plate | as Messrs. Annan and Swan, the Photo-Etching Company, and | CoMPRESSED AIR DiIsTRIBUTION IN CHICAGO.—The ordinance 
afterwards allowed to rest for ten minutes, face upwards, | Messrs. Boussod, Valadon and Company. Mr. Denison’stwo | granted by the Council of the City of Chicago permitting a corpora- 
upon a sheet of blotting paper, to give the film time enough | lectures will be published in full in the “Journal” of the | tion to lay pipes in the streets for distribution of power by com- 

















to attach itself. Development is then effected as usual in the | Photographic Society. | pressed air is so indefinite that the public are afraid of it. The 
carbon process. The plate is dried by applying a 50 per cent. | compressed air company does not signify its ultimate intentions, 
solution of methylated spirit, and afterwards stronger and | and it is this, as much as the approach of the busy World’s Fair 


str ‘rit. season, that has caused the Mayor to refuse to allow streets to be 
Smubetink ee Wide want, ben cxoa asdes Uo tee are then | THE COLIGNY RAILWAY CARRIAGE ROOF opened for putting in pipes. A compressed air franchise for the 
injure the gelatine film, which is still very tender. ‘The film} ee eee | ech’ ctleme combtaaniion by & Seuniat obgiamne’ i 
is also hygroscopic, and should not be left in a warm room, WE illustrate herewith the Coligny roof lamp for railway | unnecessary to say that the franchise already granted has received 
or it may crack off the plate. Treating it with glycerine to | carriages. The Lamp Manufacturing Company, London, | no such consideration, and what the promoters of the scheme intend 


avert this, introduces other difficulties. No re-touching can ' claims to give with this lamp a largely increased illuminating ! to do is practically unknown, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o7 our 
correspondents. ) 





RADIANT HEAT. 

Str,—I suppose it is desirable so long as views like those put 
forward in a letter by “Q.” on page 208, and ina leading article on 
211, are current, that they should receive free expression ; 
ut the ideas concerning scientific men and their attitude towards 
facts, exhibited by those documents, are only equalled by the mis- 
apprehensions displayed concerning the facts themselves. May I 
therefore be permitted to say briefly, that if Dewar or anyone else 
could prove radiation was retarded by the absence of air—i.e., that 
vacuum was even partially opaque—he would have made a discovery 
which would at once arouse the greatest interest and scientific 
excitement; one that would entirely eclipse in interest every- 
thing belonging to the mere change of state of any kind of matter. 
But neither Professor Dewar, nor anyone of importance among his 
auditors, once imagined that the fringe of such a discovery was 
touched. It has been known—ever since Dulong and Petit—that 
hot bodies cooled more slowly ix vacuo than in air. It has also 
long known that they cooled more slowly when wrapped 
in cotton wool. The two facts are very nearly one. Cotton wool 
or felt acts by preventing convection currents ; vacuum acts by 
reducing them to zero. nsparency of vacuum to radiation is 
not affected in the slightest, and there is no discovery in the matter. 
Such interest as Dewar'’s vacuum vessels possess is partly because 
they are nicely-blown glass, and partly is due to the perfection of 
vacuum which is or may be attained by the application of excessive 
cold to mercury vapour. It isa pity that the mere mistake of a 
Times’ correspondent as to the scientific meaning of vacuum jackets 

should be perpetuated in this way. OLIVER LODGE. 

March 13th. 


{If Dr. Lodge will take the trouble to read with care what we 
have written, he will see that we have advanced nothing deserving 
his strictures. As regards the paragraph to which he refers as 
appearing in the Times, it must suffice to say that we have not 
seen it. It has, of course, been known for a great many years 
that still air is an admirable non-conductor of heat. Fur, wool, 
and such-like materials are non-conductors, mainly vecause of the 
still air locked up in their interstices. This has nothing whatever 
to do with the radiation of heat. We have been careful to say 
what Dr. does not dispute, namely, that Professor Dewar 
has found that high vacua are very admirable means of ¢: eventing 
the transfer of heat, and that there is reason to conclude that heat 
‘*cannot jump over an empty space with anything like the facility 
hithertosupposed.” We haveexplained in the wordsof Clerk-Maxwell 
that so-called radiant heat has none of the characteristics of heat while 
traversing diathermanous bodies. Maxwell states that “‘ the same 
radiation which when we become aware of it by the eye we call 
light, when we detect it by the thermometer or by the sensa- 
tion of heat we call radiant heat.” In the final paragraph of 
our article we say that Professor Dewar does not assert that 
heat cannot be radiated at all across a vacuum, nor have we urged 
anything to the contrary. In one word, our contention is simply 
that Professor Dewar’s experiments seem to show that heat, either 
in the radiant or any other form, cannot cross a perfect vacuum 
as freely as was supposed. To the last words of our article we 
have excellent reasons for believing that Professor Dewar will not 
take exception. It is, of course, quite possible that Dr. Lodge 
was quite aware of the facts just brought before the public by 
Professor Dewar long since. We were not, and we may be 
permitted to point out that at the other side of the 
Atlantic deductions very similar to our own have already 
been drawn from Professor Dewar’s experiments. Real radiancy 
cannot be stopped by the removal of gas molecules. The question 
remaining for solution is of very great interest. Experiments go to 
show that about one half the heat of glowing charcoal is trans- 
mitted by radiation, under ordinary conditions of combustion. If 
glowing charcoal—as in an incandescent lamp—were placed in a 
perfect vacuum, how much of its heat would escape in this way ? 
As we understand Professor Dewar's experiments, the loss by radia- 
tion would under the circumstances be diminished. The experi- 
ment cannot be made with an incandescent lamp, because, in the 
first place, the vacuum is not perfect ; and in the second, heat is 
conducted to the glass globe. Again: If the carbon filament were 
merely heated to a temperature of, say, 500deg. Fah., would less 
heat be radiated acrossa vacuum than would be radiated if the space 
were filled with gas? We understand Professor Dewar’s experi- 
ments imply that there would be less, not that there would be none. 
If, then, it should be proved that heat cannot be transmitted 
across a vacuous s at the rates hitherto supposed, then it 
follows that the various estimates which have been made concerning 
the loss of heat by the sun and other planets, such as Lord Kelvin’s, 
to the effect that it cannot have been more than 200,000,000 years 
since this earth was liquid, must undergo modification. Are we to 


hold that Dulong and Petit’s formula R = m a® where m is a 
constant depending only on the substance, and the nature of its 
surface, isto hold good for an absolute vacuum ? We may add 
further that to assume that the fact that the sun’s rays are hot, 
although it may be taken as a proof that real radiation cannot be 
stopped by the absence of gas particles, is no proof whatever that 
radiation does not take place with more difficulty in crossing space 
than would be the case if gas were present ; and consequently, to 
argue from what takes place in our atmosphere, is no proof that 
the same thing must take place where there is no atmosphere. 
Finally, the question suggests itself, in what is the energy trans- 
mitted from the sun stored onits way totheearth? If radiant heat 
and light be identical in all respectssave wave lengths, why should 
the radiation of heat represent transfer of dynamic energy, while 
radiation of light does not !—Ep. E.] 





Str,—Your article on radiant heat, and the experiments made 
by Professor Dewar, have turned my attention once more to a 
subject to which at one time I devoted much thought without 
arriving at any satisfactory result. Possibly some of your readers 
can help me toasolution of the problem. The calorific value of 
any substance, such, for example, as carbon, has been definitely 
a by chemists. The method of ascertaining it is well 

nown. 

Let, now, a pound of carbon be burned quickly at a high tempera- 
ture: about one-half its heat will assume the radiant form, the 
rest will be imparted to the oxygen and nitrogen in which it is 
burned. 

Now let a pound of similar carbon be burned at a low tempera- 
ture, will an equal quantity of the heat escape by radiation? I can 
obtain no definite information on this point. Some authorities say 
that the sum of the conducted and radiated heat is always the 
same, but the amount of each bears some ill-understood relation to 
the temperature. Others tell me that the difference between the 
amount of heat radiated by a hot, and a very hot, body is 
enormous. 

Now, it seems to me that, other things being equal, the greater 
the speed of combustion, and the hotter the fuel, the greater must 
be the temperature of the gaseous products of combustion ; but if 
this be so, and the weight of gas constant, how can the heat 
rendered radiant also be greater in amount! We cannot have our 
cake and eat it. As to the means of hurrying or delaying combus- 
tion, that is very simply done by diluting the oxygen more or less, 
still using the same weight of gas. 

To make my meaning clearer, let us suppose that the carbon is 
consumed within a vessel whose walls are coated with lampblack, 
and are good conductors. Now, if the carbon is burned at a high 
temperature, more heat will be conveyed away through the walls of 
the vessel than would escape if the combustion was slower ; but the 
gas would also be heated more highly. How can this be? That it 
takes place in every fire-box every day is a well-known fact. 





Again, I want very much indeed to have a good physical 
explanation of the reasons why burning coal or other fuel at a very 
high speed elevates the temperature of combustion, while no result 
of the kind is produced when we burn gas! Thus, for example, 
the temperature of combustion of oxygen and hydrogen seems to 
be a constant under all conditions. The temperature of combus- 
tion of carbon, and other solid fuels, certainly is not constant. 
Why should there be one law for the solid and another for the 
gaseous fuels ¢ 

If any of your readers can refer me to a book where I shall find 
this question properly treated, I shall be very much obliged. I 
may say that y have asked an analytical chemist of high standing 
the question I have just put, and his — was that the matter 
was new to him ; that he Nad never heard the question raised, and 
that he did not know the answer. I think he must be behind the 
time, and that others have considered the matter. 

Halifax, March 13th. LUKE WILLIAMS. 


Sir,—Having read with great interest your article on the above 
subject, it seems to me that one important link in the chain of 
reasoning has been omitted. 

The argument is based on the assumption that the conditions 
which obtain in the very perfect vacuum produced by Professor 
Dewar are identical, or approximately so, with those which exist 
in space; and one is naturally led to inquire what grounds there 
are for this assumption? Moreover, it is but fair to those who 
have to defend their position that this point should be made as 
clear and definite as possible. G. D.S. 

Derby, March 13th. 


THE MYSTERY OF STEAM. 


Sir,—I hope you will allow me to make a few remarks in reply 
to the letter of Mr. William Donaldson in your issue of Friday, 
February 24th, 1893. It would take up too much time and 5 
to criticise the letter in detail from beginning to end; but rd 
are one or two points which are so obviously incorrect that the 
value of the remaining portion is materially decreased. Mr. 
Donaldson seems to imagine that Maxwell deduces the four 
thermodynamic relations from the figure given in Chapter IX. of 
his book on heat, whereas he simply introduces this figure into his 
more elementary work to demonstrate more clearly to less 
advanced students the meaning of these relations. Mr. Donaidson 
goes on to say that on the truth of the equation marked (A) the 
relations between ¢ v p @ depend, and that equation A is not true, 
that is, that the four relations do not exist, unless the figure 
ABCD isa © gram. Now, these equations connecting ptvo 
can be arrived at quite independently from first principles without 
any reference to any figure, as follows. Consider unit mass of a 
body :— 

r Let d H be the heat supplied. 


» @Ex ,, increase of kinetic energy. 
ae E, . a potential energy. 
» @W ,, work done against externa! forces. 


From the principle of the conservation of energy— 
dH=dEx +dE, +dW. 
Let d E be total increase of energy— 

. dH=dE+dw 
dH=td ? 
dW=pde 

os dE=tdo- pdr. 

Now, d E is a perfect differential— 


i ee 
t=), 
and dE 
an -e=o, 
dt. _d aE dp\ _ dad (dE 
a Ts Ze -_ Ga). 13 Gwe 
and d (52 — : vs) 
dv\dgolv dod c/o 
_ ta ty Biss (<2) (1) 
Again, we have— oie salalibis cai 
Add d(-¢ 9), 
.d(E-t@)=tdp-pdv-tdpo-opdt 
=-pdv-o¢dt. 
. {d d ‘ 
G4), = GI), +  @ 
Again— 
dE=td @ - pdr. 
Add d (pv), 
 d(E+pry=tdpr+erdyp. 
és = v . 
2. (Je= &), - Sad aha 
Again— 


dE=tdo - pdie. 
Add d(pe —-t >), 
.d(E+pv-to)=rdp- godt 


. fdv — d 4 
(7), (73), vere 
Here, then, we have the four thermodynamic relations of 
Clausius proved from first principles, and this is one of the chief 
points where Mr. Donaldson makes a mistake—in thinking that 
they depend on the figure in Chapter IX. of Maxwell’s ‘‘ Heat.” 
Fair View, Alsager, Cheshire, W. P. STEINTHAL. 
March 8th. 


Srr,—Mr. Donaldson’s letters in THE ENGINEER show very con- 
clusively that somehow a vast amount of meretricious mathematical 
assumptions have got mixed up with thermodynamic theory. Mr. 
Seueiieen’s mathematical attainments may be usefully employed 
in eliminating and throwing overboard much rubbish; only, he 
must be discriminate, and not discard things of real value along 
with the rnbbish. How things get mixed, is well illustrated by his 


own example. Having arrived at an equation, M, JT_w JT), 
he next derives another, My SyJT=WSyJT. Now, there is 


a very venerable idea, when two equal things are each multiplied 
by a third, the products will also be equal, quite irrespective of 
meaning or no meaning, of the things themselves; say, one of 
“ John — Wells’ penny curses,” equated to its effect, and 
each multiplied by a brick-bat. 

In a paper on ‘ Thermodynamics,” Institution of Engineers and 
Shipbuilders in Scotland, January, 1882, I took occasion to animad- 
vert on processes of this nature. The eminent authority, the late 
Dr. Rankine, in his investigations, made use of the very excellent 
elementary principle expressed by the equation, Q=+. Signi- 
fying that the quantity of heat in a body, when no change of state 
is involved, is measured by the product of a constant factor s and 
7, the absolute temperature. e value of & varies for different 
substances and for different states of the substance, and indicates 
the specific heat for that state. We may write this: log, Q = 


log. & + log. 7, and differentiating, we obtain dQ =£, which Dr. 


Rankine multiplied by ddu, the differential of the dif- 
ferential of something denoted by wu, the whole process was 
asserted to be the statement of a principle: “If the total actual 
heat of a homogeneous and uniformly hot substance be conceived 
to be divided into any number of equal parts, the effects of these 
wed in causing work to be performed is equal.” There is a pro- 

dity in this which, I fear, I do not properly appreciate. 





——_ 


Nevertheless, it yields an equation, 2d du= 4%? dd u, or, 
T 
a _ Q 

again, 5. ddu dQ 
simple and obvious Q = £7. From which we may evoke a great 
number of points, whereon to impale a vast amount of what Mr, 
Donaldson would name, six de siéc/e analysis. 

Thus: a unit of a special kind of matter being assumed, if of the 
absolute temperature 7,, the quantity of heat which it contains js 


ddu, which is made to render back the 


= &¢,. 
‘Yn Fahrenheit’s scale this would be expressed b 


Q, =4£(¢, + Hl). .-, 2.  () 
And at another temperature 7, by 
Q,=k(t, +461) .... 


e « (2 
4, and ¢, being the Fah. temperatures; and, in the nde cat 
authority of old Euclid, we may assert the analogies 
Qi : Qo 22 (4 + 461): (tg + 461) 
Qi - Q.:4 - Q(t, + 461) 


Q,- Qs — ts 
Q t, + 461 
These equals, multiplied by J Q,, yield the equation 
ub a (4, — te) 
J (Qi — Q) = IQ, =), 
In which J = 772 foot-pounds is Joule’s coefficient, which, multi- 
plied into the difference of the quantity of heat, is the measure of 
mechanical effect due to the quantity of heat Q,, if by doing work 
the intensity of heat in the unit of matter be lowered from ¢, to ¢, 
pes Denoting this by E, and equating to the second member, we 
obtain— 


Or, again— 





Bs t, — ty 
sainadtins t, + 461 

In a preceding letter, this was shown to be the ultimate form given 
to Carnot’s deduction by Dr. Joule and Lord Kelvin, and expresses— 
under the condition ; that in doing the work, bodies at different tem- 
peratures are not to be brought in contact—the maximum mecha- 
nical effect which it is possible to obtain from the quantity Q, of 
heat ina body at the temperature t, ; and which, by doing work, has 
that temperature relawcns to ty. tho reason the matter out under 
these conditions, Carnot assumed a perfect gas as the working body, 
and it appears in the course of this reasoning a verbal slip occurred 
—corrected in 1849 by the late Dr. James 'Thomson—which certain 
philosophers made the ground and justification for an assertion that 
the doctrine of Carnot and his school was, that heat could do work 
without any diminution of its quantity—a most absurd charge in 
the face of Carnot’s statement as to the absurdity of any result 
which would imply the possibility of creating either power or heat 
in a gratuitous and indefinite manner ; and the further testimony 
of M. Clapeyron as to the “‘ basis of Carnot’s researches being the 
fertile and incontestible one, the absurdity which arises from 
admitting the possibility of producing absolutely, either the power 
or the heat.” 

To return to equations (1) and (2), it will be obvious they give — 


Qi - Q. a Utilised heat _ ; (3) 
th —- ty Utalised fall of temperature * 
Pr nels a Gross heat 
—_=k= —_ (4) 
4, + 461 Absolute temperature 


Os =k = __Now-utiliond heat _ 
4, + 461 Non-utilised temperature 
By taking the differences of the members of (4) and (5), and of 
(4) and (3), we obtain— 
me oe 
4, + 461 tg + 461 
Q - Qi - =@. 
t; + 461 h-t 
Now, (6) is simply the definite integral of an equation of the 


(5) 


(6) 


(7) 


“i 


adopted by Clausius, as the Second Main Principle of the 
Mechanical Theory of Heat—vice that of Carnot, relegated to a 


back seat for absurdity. There was a further assumption, d \, = 


t 
form : | 48, 0; and the principle of this equation was 
t 


d s, where s means something to which Clausius gave the name 
“entropy,” and the whole has been presented as the exposition of 
a ae Mfr principle,” ‘“‘heat cannot of itself—or without com- 
pensation—pass from a colder to a hotter body.” Clausius mentions 
this proposition met with much opposition. On the other hand, a 
great many accepted it at once, and did not think that it needed any 
proof. I should certainly have voted with the latter faction, and 
would have experienced little difficulty in supplying a proof, 
namely, to take the sister equation (7) from the same source, and 
multiplying its members by the quantity J (tf, — ¢,), on transposing, 
would obtain— 
= - hats 
F(Qi- QW) = IQ BE 

Simply Carnot’s expression, as obtained in the foregoing and 
derived from the same source, the simple formula Q = & ¢; so that 
the laboured exposition of Clausius is not a contradiction of 
Carnot, as improperly assumed, but rather a confirmation ; and we 
have here an illustration of the fearful amount of bush fighting 
which may ensue in the clearing up of a very simple formula, such 
as Q=hkr. ROBERT MANSEL. 

Glasgow, March 3rd. 


Sir,—In your last issue I notice that your correspondent “Q.” 
mentions my name once or twice in a kindly manner. He is 
apparently under a misconception as regards myself, for I have 
never in my life read one word of the treatises by Clausius, or by 
anyone else but Rankine, whose pupil I was, and if the definition 
of entropy and the sketch in Mr. Donaldson's letter in your issue 
of the 24th inst. are copies from Clerk Maxwell's work, I can only 
say that I am heartily glad I have no acquaintance with it. The 
word or thing “‘entropy” is, I imagine, only of use to perplex 
unfortunate students. 

Of course I had often heard of it, but never felt sufficient 
curiosity to induce me to investigate the matter, having long ago 
found out that the knowledge of Regnault’s and Joule’s experi- 
ments as to boiling points, expansion of gases, and the like, com- 
bined with the exercise of a little ingenuity, would suffice to solve 
any problem with regard to heat engines. 

urely, for instance, it is very easy to see that the area A BC D 
in Mr. Donaldson’s letter, published on the 24th ultimo, is merely 
that of the working diagram of an elementary heat engine, as 
clearly described by Rankine, and that its value in foot-pounds is 


simply “a1 of the heat received during isothermal expansion as 


indicated by the line B C, or at least this would be easy to see if 
the figure were not such an imperfect one. I never did, and never 
will, accept the ipse dixit of professor or layman unless I can prove 
it to be true to my own satisfaction, and in most cases I prefer the 
layman’s to the professor's, 


As to the of , I should have thought that anyone almost would 


know the meaning of that, even if Clausius had never existed, but 
why is it that professors do not teach their students to work out 
practical heat engine problems without the use of such a lot of long 


( J ) sand other complication? Good arithmetic is almost all that is 
necessary to analyse the action of any engine likely to be proposed 
in the near future, but yet if, for example, I wished to investigate 
the action of one similar to Ericsson’s, but in which, as would be 
the case in practice, the compression curve is above an isothermal, 
and wherein the exhaust takes place before the preseure falls to 


that of the atmosphere, involving complications of one kind or 
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in such a case could not find out the probable efficiency 
ance, Te in Rankine or — else that I know of. More 
examples of actual and probable working engines are what are 
seriously wanted, while cold water might be thrown on many of 
the ‘‘a'gebraical fireworks.” ; ’ ; Eek 

«Q,” asks the somewhat ancient question, ‘How is it that 
various successful engines have sprung. from the brains of men who 
knew nothing about thermodynamics ! 

With regard to the steam engine, we have had for years and 

vears a gradual growth of improvements, such as surface conden- 

ae the use of mineral oils for lubrication, and, above all, a great 
advance as to the “er! of the material used for boilers, as also 
in their manufacture, ese and other improvements result from 
practical experience alone, and have made it possible to use quad- 
ruple-expansion engines with 200 lb. pressure in the boilers instead 
of Watt's old condensing engine working with a few inches of mer- 
cury of pressure. es ; 

It is not to be supposed that the thermodynamicians did not see 
the value of high-pressure steam long before, but practically they 
could not get it. — ; 3 ; 

The steam engine has or area just as machinery and work- 
manship have improved, and for practically no other reason, but 
it is none the less certain that the knowledge of thermodynamics 
indicated the direction in which that improvement was most likely 
to be arrived at. ; . , 

As for gas and oil engines, the Otto improvement was most 
certainly the outcome of a knowledge of thermodynamics if any- 
thing in this world ever was, and the idea of compression before 
explosion is a beautiful example of the utility of that science ; but 
even now, taking into consideration the nature of the working 
fluid, and the high temperature that is reached, it is a thermo- 
dynamical barbarity, and so long as there is field for the Otto 
copyists, whose name is legion, there will not be much advance, 
and it is not too much to say that the commercial success of the 
Otto engine supplied a want, but delayed improvement in the gas 
engine for a number of years. 

"he knowledge of the practical application of thermodynamics is 
but sparsely dissemina by reason of the scant teaching thereof 
by those who are gn for, and ought to do it, or at all events they 
ought to put people in the way of being able to solve to their own 
satisfaction such practical problems as from time to time occur to 
one’s mind. 

Then, again, those who do possess the required knowledge are 
rarely in a position to carry out their ideas, which, of necessity, 
requires money and access to a workshop where experiments, often 
of a tedious nature, may be made. It is, however, quite possible 
for a man possessing the latter requisites to keep on experimenting 
unti! he unwittingly stumbles across something useful, but you 
may often hear this remark made: ‘If I had only had a know- 
ledge of thermodynamics what money and labour I might have 
saved myself.” This much must be said for thermodynamical laws 
of what I call the practical or arithmetica] kind, and which may with 


advantage dispense with the host of ( v4 )'s and (oe y's commonly 


mixed with them, and that is, if you work out the action of a pro- 
posed engine by these laws and find that things do not fit, you may 
at once throw the idea on one side, and so save yourself muc 
trouble and perhaps money, but I do not say, by any means, that 
a thermodynamical is a mechanical possibility. 

As for following people like sheep, no one can impute that to 
me, for I know very little about a and that little impresses 
me anything but favourably ; but I think, Sir, that you will give 
me credit for answering a correspondent’s hond fide inquiry to the 
best of my humble ability, giving arithmetical results where 
requisite. Furthermore, I do not think that your correspondent 
*«Q.” can truthfully twit me with using more “ algebraical fire- 
works” than are absolutely necessary to solve such inquiries in a 
manner that may be — understood, 

I may point out, in conclusion, that if ‘‘Q.” can discover how to 
make heat pass from a colder to a hotter body, perpetual motion, 
while performing work, will immediately follow. 

St. Neots, Hunts, March 10th. ANTHONY 8, BOWER. 





THE ECONOMY OF FORCED DRAUGHT. 


Sir,—May I have the honour of providing you, for the benefit 
of your correspondent ‘‘ Didymus,” with my grounds of confidence 
for using, if given the opportunity, boilers designed to be worked 
by Mr. Howden’s system of forced draught! I did, in my last 
letter which I addressed to you, give a few reasons, but they are 
evidently not sufficient. I confess to feelings of pleasure if I am 
permitted to amplify those reasons or grounds of confidence in the 
system referred to. 

I would adopt that system, because by its use both superior and 
inferior coal could advantageously be consumed; because the 
highest indicated horse-power per square foot of fire-grate could 
be obtained without detrimentally affecting the structure of the 
boiler; and because one indicated horse-power could be obtained 
for the lowest expenditure of coal. By that system I could obtain 
power from four furnaces sufficient to drive a given vessel at a 
given speed, whilst to do the same work with natural draught 
eight furnaces would probably be required. I would adopt that 
system because a battery of boilers for a given power would weigh 
many tons less, and they would occupy space many cubic feet less 
than a battery of boilers of equal power but worked by natural 
draught. I would adopt that system because a greater number of 
units of heat would more rapidly be transmitted from furnaces 
and combustion chambers to water inside a boiler, and because a 
lesser number of units of heat would escape from a funnel to the 
atmosphere than by the use of natural draught. 

Finally, I would adopt that system because it has already been 
adopted by many engineers whose sound wisdom and whose 
mature judgment is unquestionably beyond a doubt. ‘‘Gleg in 
the uptak!” I have not, Sir, the remotest idea of the meaning of 
that term. Is it possible that your correspondent may mean that 
I am not an “excited politician,” but that I am an “excited 
mechanician,” or does he mean that I am not an ‘eminent 
heretic?” Just as engineers differ in their opinions as to the dis- 
position of cylinders in relation to cranks; as to a condenser in 
relation to a -plate ; as to whether a circulating pump be of the 
centrifugal or of the reciprocating type; as to whether a crank 
shaft shall rotate at a high or at a moderate velocity ; as to the use 
or the disuse of steam jackets; as to the use of copper main steam 
pipes, or of steel main steam pipes; as to the use or the disuse of 
eed-water heaters, of evaporators, &c.; so will they differ in their 
opinions as to the advantages or otherwise to be derived from the 
use of a highly successful system of forced draught. 

I have now to thank your correspondent because he has admired 
my phraseology ; and he has admired it so much, indeed, that he 
has felt bound to repeat some of it, that he may the more forcibly 
convey to you his sentiments. Repetition is sometimes a powerful 
device for producing emphasis. A. D. 

Liverpool, March 13th. 


Sir,—Mr. Bruce has been somewhat tardy in making the needful 
corrections on the article of 17th ult., and apparently has now only 
yielded to pressure, but, as his interest in forced draught is not 
scientific but commercial, we must not be too exacting in the matter 
of candour, and I daresay he would rather not have made any 
alteration at all. 

I had not realised that my contributions to your columns had 
been so frequent as to make my manner easily recognisable, and I 
must be careful not to be tiresome. 

As it is now about five-and-thirty years since I first heard 
Rankine detail the theoretical advantages of forced draught, there 
is not to me that novelty about the idea which it seems to have for 
some of your readers. As I still regard Rankine as an authority I 
have neither persistently opposed nor sneered at forced draught, 
so there is no occasion for Mr. Bruce to be acrimonious while dis- 





posing of my arguments. What I have opposed is any attempt to 
advance as proof what does not amount to proof, and, although I 
have often been replied to, I have not yet been answered. 

It is nothing to me that many pore believe in enormous per- 
centages of economy from forced draught. Many worthy persons 
consider spirit-rapping and table-turning to be well-attested pheno- 
mena, and resent the chilling inquiries of the unconvinced. 

DipyMvs. 





S1r,— Your correspondent ‘‘ Didymus” is always pleased to find 
an opportunity of making deprecatory remarks regarding my 
system of forced draught. In your last issue, in replying to the 
practical and sensible letter of your correspondent ‘‘ A. D.,” who, 
| ma: say is quite unknown to me, ‘‘ Didymus ” not only attempts 
to ridicule ‘‘ A. D.’s” remarks, but takes occasion to insinuate that 
he has other information of the working of British India Company’s 
steamers, which if published would be unfavourable to for ced 
draught. 

If ‘‘ Didymus” will possess his soul in patience for a short 
poet I believe his wish for publication of these particulars will 

e gratified, and I believe also they will take avery different shape 
from what he evidently desires. ‘The favourable results in the case 
of the Virawa will, to all appearance, not only be maintained but 
increased, and in the small steamer to which allusion is made, and 
which has not yet been properly tried, the results will, I believe, 
be found to be quite equa] to the performance of the Virawa. 

Glasgow, March 14th. JAMES HOWDEN. 


THE NEW ADMIRALTY PROGRAMME. 


Str,—It is much to be regretted that the Admiralty should have 
declined to give information as to the main features of the new 
ships they propose. The real object of such a course can only be 
to prevent discussion, for it is notorious that the only result of it is 
that foreign Intelligence Departments have full information long 
before those who are most entitled to it and whom it most concerns, 
those, namely, who are to serve in the ships, and the nation that 
pays for them. We are frequently assured of the futility of public 
discussion, and are exhorted to put faith in the experts, and pay 
cheerfully for what they recommend; but it is a remarkable com- 
mentary on the infallibility of those who determine the policy of 
construction that every fresh programme inaugurates changes 
which amount to an admission that the one that preceded it was 
entirely wrong. In proof of this, it is only necessary to point 
successively to the Camperdown, Victoria, Trafalgar, and Royal 
Sovereign. Which of all these various designs is the right one? 
There is strong reason to suspect that the answer, as given in the 
Renown, will be—None. In this ship, says Lord Spencer, ‘* the hull 
armour will be arranged on an entirely different principle from 
that which has been adopted in the Centurion, and associated with 
a different arrangement of the protective deck.” It is earnestly 
to be hoped that this means that the belt is to be abolished, especi- 
ally as it is coupled with the assurance that the battery deck is to 
have increased protection. But if this should be the case, or what- 
ever the new riya may be, it will be impossible to avoid the 
question why, if it is right now, it was not equally right in- 1889. 
t he reply, of course, will be that the change is necessitated by the 
increased power of quick-firing armaments. It is, however, a fact 
that the most powerful of these armaments yet proposed, that of 
the Sicilia and Sardegna, was settled and made public before the 
Royal Sovereign was designed. 

The Admiralty is to be congratulated upon having at length 
discovered that there is something more in a ship that requires 
protection than the heavy gun stations, and that mysterious and 
quite indefinable something that a belt, however low, secures, and 
an armour deck does not. The Sovereign, it has been shown by 
Mr. Laird Clowes, can throw in four minutes from her broadside 
720 projectiles capable of piercing an unarmoured side. Of these, 
576 can be kept out by 4in. steel. 10in. steel is proof against 716, 
all but four. It is probable that no vertical armour yet fitted is 
proof against these four. Where then is the justification for 18in. 
armour, all of which, moreover, is carried either inside the ship or 
on the part of the hull least likely to be hit? The old argument 
against thin armour, that it induced the enemy to concentrate his 
armament into fewer and heavier pieces, no longer applies. It is 
the one merit of the torpedo boat from the British point of view, 
that, by necessitating a numerous armament, it maintains the use- 
fulness of thin armour. 

This question is, however, une which does not affect battleships 
only; it has an especial bearing upon cruisers, though, as far as 
can be seen, the Admiralty has hitherto refused to consider it in 
the latter aspect. It is satisfactory to find Lord Brassey advo- 
cating armoured cruisers instead of coast defence monitors, but 
his remarks would have been more valuable had he expressed an 
opinion as to whether the Rurik or the Dupuy de Léme was the 
type to be followed. I submit that the one point in which the 
Rurik is superior to the Blake is her 60ft. of greater length, and 
that in every other respect the Blake is the more useful type, not 
the least of her advantages being that her engines and boilers are 
much better protected. In our own Navy the belted cruiser has 
been definitely, and it is to be hoped, finally abandoned, but it 
does not follow that the total abolition of side armour is wise. 

The principal duty for which a British cruiser is intended is 
chasing. That is to say, she may expect to be for a long period 
with her bow presented to the enemy. In this position she is at a 
grave disadvantage as regards the maintenance of s , for while 
the enemy’s stern may be wrecked without materially affecting his 
pace, an extensive riddling of the chaser’s bow must result in a 
very serious reduction of speed. The Blake, on account of her 
enormous beam, presents a very large end-on target, 65ft. wide by 
some 25ft. high, and it is entirely unarmoured. It would be a 
humiliating termination to a chase begun at 22 knots if she were 
finally left with her bows under water and her screws revolving in 
the air; yet this seems by no means an impossible result. “ithe 
Dupuy de Léme, on the other hand, is completely free from this 
risk, and can chase as long as her coal lasts without fear of a reduc- 
tion of speed, for the plating on her bow is presented at such an 
angle as to be proof probably against all guns, certainly against all 
carried by cruisers. The principle is, inshort, the sameas that of 
the armour deck, shot being deflected laterally instead of vertically. 

The argument for this armour is thus even stronger in the case 
of cruisers than of battleships, for it not only means protection 
against a very large percentage of shot in all positions, but it 
insures the maintenance of what in a cruiser is the first of qualities. 
It will, of course, be urged that either something must be sacrificed 
to carry it, or the displacement must be increased. The latter is, 
however, not an alternative from which our authorities appear to 
shrink. The Dupuy de Léme, moreover, is nearly sonar whe smaller 
than the Blake and yet is completely clad, although, being of equal 
length, she requires a nearly equal weight of armour. The Charner 
class are but little larger than our Astras, but the same principle 
has been applied to them, though to a modified extent. 
these ships are swifter than the corresponding classes in our navy. 
By reducing the thickness of the Blake’s deck by lin., and sub- 
stituting 4*/in. for her 6in. guns, she might probably have been 
thus protected without increasing her displacement. 

The two new first-class cruisers are, it is stated, to surpass not 
only in speed, coal supply, and armament, but also in protection, 
all hitherto built or proposed. It is, perhaps, too much to expect 
that the last of these promises should be fulfilled, and that the 
ee should be superior to that of the French ship just named. 

this as it may, it is matter for sincere congratulation that the 
Admiralty have taken the course you permitted me to urge in 
your columns a year ago, and have determined that there shall be 
no craft in any foreign navy that a British cruiser cannot overhaul. 
It is much to be hoped, however, that the new ships will be given 
a more reasonable proportion of length to beam than their pre- 
decessors, that is to say, that if the displacement reaches 10,000 
tons the length will not be less than 450ft. 

To return to the battleships. It is surely not unreasonable to 





ask that some justification should be shown for a still further 
increase of dimensions. The Centurion is more lightly armed and 
thinly armoured than any ship of her size since the Dreadnought. 
The Renown is nearly 2000 tons larger than the Centurion, but 
apparently all that is gained by the advance is the substitution of 
6in. for 4*7in. guns, and 12-pounders for 6-pounders. The 
increased protection could have n obtained without increasing 
the weight of armour. It is not stated how much larger the 
Majestic is to be than the Royal Sovereign, butas the latter carries 
large unnecessary weights, both of guns and armour, it will be 
difficult to account satisfactorily for further augmentation. 

A similar course has been taken with the second-class cruisers, 
which are 2100 tons larger than the Latonas. They are, it is 
stated, ‘‘ designed to meet certain vessels building abroad.” These 
are, it is assumed, the Olympia, in America, the French armoured 
cruiser Pothuan, and the Austrian Maria Theresa, the two last of 
which are, however, smaller than the Talbot. The coal supply is 
only 150 tons better than that of the Latona, and 200 tons less than 
that carried by the Orlando on a displacement only 100 tons 
greater, though the latter is burdened with a belt and a very heavy 
armament. 

I fear, Sir, it is displaying unbecoming levity to refer in your 
columns to such trivial matters as names, but I cannot help 
remarking on the curious infelicity of those selected for our two 
latest battleships. Whatever impressive and sonorous attributes 
our modern craft of steel and iron may possess, it must be admitted 
that they ap rather to the imagination than the eye, and that 
they are sadly destitute of the majesty and magnificence of their 

redecessors of the days of oak and hemp. There is, moreover, as 
ar as I am aware, no record of special importance attached to 
either of these names, while there are others, too long absent from 
the Navy List, which should never be allowed to disappear. Van- 
rd and Venerable, Captain and Canopus, or Formidable and 
Seathesants would each have served to revive most glorious memo- 
ries, while they would have satisfied equally the Admiralt; 
for alliteration. 
Brecon, March 14th. 


TUBE DRAWING BENCHES. 

Sir,—I notice in your issue of the 10th inst. another letter from 
Messrs. Fisher and Co. on the above subject, in which mee name is 
again introduced, and, as they state that that is their final word on 
the subject, I trust you will also kindly allow me this final reply 
thereto. I will pass by their ridiculous statement about drawing 
a red-herring across the trail to avoid the main issue, as I do not 
know what they call the main issue, but I note Messrs. Fisher say 
they ——— referred to the type of mid-geared draw bench,” 
&c., as designed by them in the latter end of 1891, although I gave 
‘name and date” where I supplied one in 1888, and their next 
sentence says that they made no claim to be the originators of the 
mid-geared principle. 

Now, Sir, after this acknowledgment by them, how can they 
really claim to have designed a mid-geared bench in 1891? and as 
they do not claim to be the originators, it must naturally follow 
that they are only, after all, what they wish to fix upon me, 
namely, ‘‘ copyists.” 

I also fail to see that the fact that Messrs. Fisher having given 
me a quotation for certain plant in 1891, is any reason whatever 
for them coming to the conclusion that I was not then making such 
plant, any more than their remarks in their last letter ‘‘ that they 
were certain they had made mid-geared benches before me,” 
namely in 1891, when as I have already said, I gave in my last 
letter name and date where I supplied such a bench in November, 
1888, and I might as reasonably claim that, because I quoted 
Messrs. Fisher for certain tube plant on April 12th, 1892, that they 
were not then making such plant; but whether it were so, I leave 
with them. In the latter part of their letter they again repeat 
that the bench you kindly illustrated of mine was singularly like 
theirs; of course, I beg to differ from them, and to those readers 
who have noticed both illustrations and have read my letter respect- 
ing the differences between my bench and that of Messrs. Fisher, 
I am quite as willing as Messrs. Fisher to leave to draw their own 
conclusions. And, finally, I fail to see how a bench made by me in 
1888 can be a copy of one made by Messrs. Fisher in 1891; but I 
rather lean to the conclusion that it is not whether the benches 
that I have made are more or less like those of Messrs. Fisher, 
which is the real cause of them taking up the question, but the 
fact that I have made the benches at all. 

King’s Hill Foundry, Wednesbury, 

March 14th. 
[This correspondence must end here.—Eb. E.]} 
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SAMUEL PLATT. 


CONVEYORS. 

Str,—In your issue of February 24th last we notice a descrip- 
tion of a conveyor, in which the chief novelty would appear 
to be the employment of wire rope in place of the ordinary malle- 
able chain. We should like to point out, however, that we 
employed wire ropes for this purpose three years ago, the idea 
having been first suggested to us by Mr. Percy Ogle, to whom we 
supplied an elevator arranged on this principle. 

CoMMANS AND Co. 

52, Gracechurch-street, London, E.C., March 9th. 








INSTITUTION OF NAVAL ARCHITECTS. 


SESSION 1893. 

THE meetings will be held in the hall of the Society of Arts, 
John-street, Adelphi, on Wednesday, March 22nd, morning at 
twelve o’clock ; on Thursday, March 23rd, morning at twelve, and 
evening at seven o'clock; on Friday, March 24th, morning at 
twelve, and evening at seven o’clock. The Right Hon. the Earl of 
Ravensworth, President of the Institution, will occupy the chair. 
The following programme of proceedings has been issued :— 

Wednesday, March 22nd.—Morning meeting, at twelve o’clock :— 
(1) Annual report of Council. (2) Election of the new President, 
the officers, and Council. The Right Hon. Lord Brassey, K.C.B., 
has been recommended by the Council for election by the general 
meeting as President, in place of the Right Hon. the Eazzl of 
Ravensworth, who resigns at the close of these meetings. (3) 
Address by the President—the Earl of Ravensworth. The follow- 
ing papers will then be read and discussed :—(1) ‘‘ On the present 
Position of the Cruiser in Warfare,” by Rear-Admiral S. Long, 
Associate. (2) ‘‘On approximate Curves of Stability,” by Mr. W. 
Hoék, member. 

Thursday, March 23rd.—Morning meeting, at twelve o’clock :— 
(1) ‘* Some Considerations relating to the Strength of Bulkheads,” 
by Dr. F. Elgar, LL.D., Vice-president. (2) ‘‘On the Measure- 
ment of Wake Currents,” by Mr. George A. Calvert, Member. 
(3) ‘On the new Afonasieff’s Formule for Solving approximately 
various Problems connected with the Propulsion of gj = by 
Captain E. E. Goulaeff, Imperial Russian Navy, Member. Evening 
meeting, at seven o’clock :—(1) ‘‘Some Experiments on the Trans- 
mission of Heat through Tube-Plates,” by Mr. A. J. Durston, 
Engineer-in-Chief of the Navy, Member of Council. (2) ‘Some 
Notes on the Testing of Boilers,” by Mr. J. T. Milton, chief 
engineer surveyor, Lloyd’s Registry of Shipping, Member of 
Council. 

Friday, March 24th.—Morning meeting, at twelve o’clock :— 
(1) ‘On an Apparatus for Measuring and Registering the Vibra- 


tions of Steamers,” by Herr E. Otto Schlick, Member. (2) ‘‘On 
the Repairs of Injuries to the Hulls of vessels by Collisions, 
Strandings, and Explosions,” by Captain J. Kiddle, R.N. Evening 


meeting, at seven o’clock:—(1) ‘‘Some Experiments with the 
Engines of the Steamship Iveagh,” by Mr. John Inglis, Member of 
Council. (2) ‘* On the Cyclo; , or Clock-face Di » of the 
Sequence of Pressures in Multisylinder Engines,” by Mr. F. 
Edwards, Member. (3) Presentation of an address from the 
Institution to the Right Hon. the Earl of Ravensworth, on his 
retirement from the office of President. 
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LONDON AND NORTH-WESTERN RAILWAY—DEVIATION VIADUCT NEAR WARRINGTON-—Fig. 3 


THE MANCHESTER SHIP CANAL. 
RAILWAY DEVIATIONS. 

WE publish views of the viaducts of Nos. 1, 2, 3, railway 
deviations, which have been awaiting the inspection of the 
Board of Trade for some time. A plan of the lines will be 
found in vol. lxx., page 391. p 
built to carry the London and North-Western, and Cheshire 
Junction Railways, south of Warrington, over the Ship 
Canal. The square span is 
120ft., but so great is the 








angle at which the line 2 ES i Sr ae 
crosses the canal, the askew Son ereees te de ‘ 
span is two and a-half times = . adil 

as long, viz., 300ft. The Bice. a ee: = 
abutments are of red sand- é ie 


stone masonry,quarry faced, 
and have a handsome ap- 
pearance. Each line of 
rails—and there are four on 
this viaduct — passes be- 
tween main girders. The 
whole of the girders are of 
steel, the inside girders 
weigh 300 tons, and the out- 
side 190 tons. The top and 
bottom table are trough- 
shaped, and the uprights 
spaced 18ft. centre to centre. 
The depth at the centre is 
37ft. Gin., at the ends 25ft. 
The steep side of the canal 
is shown cut through the 
sandstone rock for the 
greater portion of its depth. 
The rails are raised 45ft. at 
this crossing. 

Fig. 2 shows Latchford 
Viaduct, which is to carry 
the Warrington and Stock- 
port line of the London 
and North-Western Rail- 
way Company over the 
Canal a little below Latch- 
ford Locks, the masonry of 
which can be seen beyond 
a temporary bridge. The 
main span and girders are 
similar to the Acton Grange 
Viaduct, but there are two 
side spans, one of which 
provides for a public high- 
way. The abutments. and 
piers are of rubble sand- 
stoneand red brick hearting, 
faced with blue bricks, the 
string courses and caps of stone. The absence of stone 
at the angles of this viaduct is very noticeable, and a 
judicious use of this would have had a good effect and 
been appreciated, we think, by the public using the 
highway. The following quantities were required in con- 
structing the work, viz.:—Concrete, 6554 cubic yards; masonry 
and brickwor 263 cubic yards; ashlar masonry, 13,145 
cubic feet. The level of rails is raised 46ft. at this crossing. 
Close by a new station has been built on the embankment to 
take the place of the Latchford station on the existing line. 

Fig. 3 is a v 
river Mersey into Warrington Station, and is a remark. 
ably good example of railway engineering. The details of 





Fig. lis at Acton Grange, and is | 


the piers and abutments are similar to Fig. 2, but for the 
side spans, the graceful semi-circular arch is employed in lieu 
of the flat lattice girder. The bridge too is on the square, 
and the abutments and pillars are more in harmony with the 
main span than they are found at Latchford. The deviation 
railways approach the viaducts ata gradient of 1in 135. The 
formation width is 33ft., and they are laid with double- 
headed steel rails weighing 90 lb. per yard, having a big top 
flange. The chairs weigh 50]b., and are secured to the 








LONDON AND NORTH-WESTERN RAILWAY—DEVIATION VIADUCT AT ACTON GRANGE-Fig. | 


sleepers by two spikes and two coach screws, all of iron. The 
goods traffic has at length been diverted over these devia- 
tions, and we can conceive no good reason for further delay 
in using them for passenger traffic also. The embankments 


| have been formed for several years, and must be thoroughly 


iaduct carrying the deviation railway over the | 


consolidated. We should hope, therefore, the London and 
North-Western and Great Western Railway Companies will 
not enforce the clause in the agreement which provides for 
the conduct of goods traffic for six months before the diver- 
sion of the passenger traffic, and for an additional period of 


three months before the existing railways are interfered with. | 


Had the canal been completed in four years it might have 
been necessary to allow time for the earthwork to consolidate, 


but as five and a-half years have already been taken, the 
conditions are changed in toto. The excavations, delayed 
owing to the railway crossings, extend for a mile, and must 
take a considerable time to complete, whenever commenced. 
The disused Warrington and Latchford Canal, otherwise 
known as the Old Quay Navigation, is seen in the foreground. 
This was looked on as a fine waterway when constructed some 
sixty yearsago. Information concerning the Manchester Ship 
Canal in Parliament will be found in the article on ‘‘ Private 
3ills in Parliament,”’ p. 236. 


LONDON ASSOCIATION OF 
FOREMEN ENGINEERS. — The 
usual monthly meeting of this 
Association was held in the 
Hotel, 


“| Cannon - street on 
\ Saturday, the 4th inst., when 
= the president, Mr. W. T. 


Coates, occupied the chair, 
and there was a large atten- 
dance of members. Owing to 
the recent death of the vice- 
president, Mr. James Brown, 
a successor had to be elected, 
and Mr. W. H. Bale was 
‘unanimously elected to the 
vice chair. Mr. Alexander 
Murdoch, draughtsman at 
Messrs. Humphrys, Tennant 
and Co., Deptford, and Mr. 
A. W. Hill, engineer, Edison 
and Swan Electric Engineering 
Co., Ponders End, were unani- 
mously elected ordinary 
members of the Association. 
It was announced that the 
anniversary dinner was fixed 
for Saturday, the 22nd April, 
and that Lord Brassey had 
kindly consented to preside 
on the occasion, and the 
members were urged to exert 
themselves to make it, if 
possible, more successful than 
on previous occasions. The 
president then made a state- 
ment in reference to the late 
Mr. Brown, giving a short 
sketch of his history, from 
which it appeared that he 
had been trained as a boiler- 
maker in the Lambeth works 
of Messrs. Mandslay, Sons ard 
Field, been promoted to under 
foreman, and after the 
removal of their boiler works 
to East Greenwich was made 
principal foreman there, whic h 
yosition he held at the time 
of his death. Mr. Coates spoke very pighly of Mr. Brown as having 
been a first-rate workman, a competent foreman, and an agreeal le 
and earnest co-worker in the affairs of the Association. Several 
members expressed the respect and esteem in which Mr. Brown 
was held, and the sorrow which all felt at his having been removed 
at the comparatively early age of 45, and as owing to a severe 


| domestic affliction from which he had suffered for several years he 


had been unable to make such provision for his family as he other- 
wise would, it was decided that an effort should be made to raise a 
fund for their benefit. This was considered the best way in which 
members and friends could show their esteem for Mr. Brown, and 
the matter was left in the hands of the committee and the secre- 
tary, who will be pleased to receive subscriptions from any friends 
for that purpose. 
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RAILWAY MATTERS. 


On its line between Waterhouses and Floss Junction, 
the North-Eastern Railway Company is about to test the merits 
of an invention for improvements in signalling, patented by a 
working man, Mr. Simmons, of Esh Winning. 


Tre North-Eastern Railway express engine No. 178, 
which wasso greatly damaged in the Thirsk collision, on November 
2nd last, when the Scotch express ran into a goods train and ten 
lives were lost, has been repaired, and is now running regularly 
on the line between Darlington and Saltburn. 


Amonc the preliminaries for the proposed construction 
of a line of railway in Algeria from Biskra to Ouargla, it has been 
laid down as a sine gué non that a junction must be established 
with the railway from ae to Laghouat. The first section from 
Biskra to Touggourt has been decided upon. 


Tue death took place a few days ago of a veteran in the 
railway service—Mr. Robson Robinson—who was connected with the 
old Stockton and Darlington Railway about the time of its o y | 
in 1825. He was su uently one of the chief officials of the ol 
Clarence Railway, which was acquired by the West Hartlepool 
Harbour and Railway Company, the last-named being absorbed in 
the North-Eastern. 


Two locomotive boiler explosions are reported in one 
week in the States recently. ne occurred on the gaa 
Cincinnati, and St. Louis, at Norwich, O., February 17th. e 
locomotive was a freight engine in service. No one was injured. 
On February 19th a Texas and Pacific freight locomotive exploded 
its boiler while working in the yards at Fort Worth, Tex. One 
man was killed and five injured. The boiler was a year and a-half 
old, and carried 170 1b. of steam. The explosion is laid to defective 
stay-bolts. 


Srvce our last impression very large numbers of people 
have visited Sandgate, and a large stroke of business must have 
been done by a good many of the shopkeepers, though not, 

rhaps, much to the benefit of the few who lost most heavily. 

robably more people would have gone from London to see the 
subsidence if the douth-Kestern Company could eke out an exist- 
ence by charging less than double the fare charged by Northern 
lines for similar distances. The distance from London Bridge is 
684 miles, and the first and second-class fares are 17s. 3d. and 
lls. 6d., or respectively 3°02d. and 2-0ld. per mile, as compared 
with 1°7d. and 127d. by the North-Western or Midland to 
Northampton, which is 65} miles. 


CoMPLAINT was made at the annual meeting of the Mid- 
dlesbrough Chamber of Commerce relative to the unpunctuality of 
trains on the North-Eastern, and the inadequate facilities for getting 
tothe South and West. The president said that the company h: 
really two main lines, one between Newcastle and York, and the 
other between Leeds and Sunderland, and also Neweastle vid 
Eaglescliffe Junction. He suggested that the latter line should be 

rfected as a main line, and that instead of running the trains vid 
Northallerton and Thirsk, they should double the line between 
Northallerton and Melmersby, and run the expresses from the West 
and South-West that way. The line between Northallerton and 
Thirsk he held was congested with traffic. If they ran the what 
used to be the Leeds Northern line underneath the York and New- 
castle line at Northallerton, they would have the two main lines 
independent of each other. 


CoNSIDERABLE difficulties have been experienced in the 
construction of the subway tunnel in Glasgow. Another mine 
was reported last week. In the Burnbank working, operations ha 
to be suspended owing to an inrush of water which has flooded the 
tunnel. Ten days before, the workmen tapped an old quarry hole, 
immediately opposite the eastern corner of St. Mary’s Church. 
Water came pouring into the tunnel in large volumes, and as it con- 
tinued 'to rise with alarming rapidity the men were compelled to 
beat a hasty retreat above ground. Two _ were down in the 
working when the accident happened, and before they were got 
out the water was up to their necks. Soon afterwards the tunnel 
was flooded from end to end—from Kelvin Bridge to Napiershall- 
street—to its full depth of 11ft., and the water rose some distance 
up the shaft. It is anticipated that the workings will be clear of 
the water in about ten days. A Glasgow paper says that the burn 
which gives its name to Burnbank is phe sree into the Great 
Western Road at the point where the flooding has taken place. 


Tue Clifton Rocks Railway was opened on Saturday, 
March 11th, and during the day 6220 passengers were carried. 
This little line has been constructed by Mr. Newnes, M.P., for the 
purpose of uniting Clifton on the upper level with Bristol on the 
lower level, the vertical rise of the cars being 240ft. in a length of 
about 500ft. The whole line is beneath the surface of the rocks, 
which have been pierced to form an inclined tunnel 27ft. 6in. wide, 
and 18ft. deep. e cutting of the rock has been a work of con- 
siderable difficulty owing to the many imperfect layers of shale and 
loose bouldersof limestone which weremet. The cutting has occupied 
two years, and the engineers, Mr. G. Croydon Marks, of Birming- 
ham, and Mr. P. Munro, of Bristol, have had considerable trouble 
in keeping the men at work for more than a few weeks at a time, 
the various accidents causing the workmen to become nervous. 
The brakes upon the cars are upon the system initiated by Mr. 
Croydon Marks, and they answer their purpose in a manner which 
_ the utmost confidence to the crowds on the opening day. 

on -taaal of the line is arranged for carrying 1 passengers 
per hour. 


Tue first station of the Midland Railway Company on 
the old line from Leicester to Swannington, which was the first 
line built south of Liverpool, and has been in use ever since, was 
on Monday discarded for a new building. The old structure was 
erected when George Stephenson built the line, and was opened 
for traffic on July 17th, 1832. It was a very small two-storey 
building, and contained two rooms, of which the small upper one 
was used as a directors’ board room. It was at this me that 
Stephenson ran his celebrated engine, the Rocket, which was 
brought by canal to Leicester, and the old single line remains very 
much in its primitive condition, being used almost exclusively for 
the traffic to the Leicestershire coalfields for which it was con- 
structed. The historic old building will remain undisturbed for 
the present. The new station is a plain, substantial building, 
suitable for the small traffic on a branch line. When the old 
station was opened metal railway tickets were used, and reissued 
as often as required. Some of these tickets have been presented to 
South Kensington Museum, and others will be exhibited at the 
World’s Fair at Chicago. 


A RECORD of train accidents on United States railways, 
in January, includes 104 collisions, 157 derailments, and 12 other 
accidents, a total of 273 accidents, in which 49 persons were killed 
and 329 injured. These accidents are classified by the Railroad 
Gazette as follows :—Collisions : Trains breaking in two, 7 ; mis- 
placed switch, 11 ; failure to give or observe signal, 14 ; mistake in 
giving or understanding orders, 1 ; miscellaneous, 22; unexplained, 
49 ; total, 104. Derailments: Broken rail, 20; loose or spread 
rail, 8 ; defective bridge, 2; defective switch, 5 ; defective frog, 4; 
defective joint, 2; broken wheel, 5; broken axle, 9 ; broken truck, 
6; fallen brakebeam, 4; broken car, 3; loose wheel, 1; broken side- 
rod (locomotive), 1; misplaced switch, 8; track repairers, 2; 
engine left unattended, 1; animals on track, 3; landslide, 2; 
snow, 3; malicious obstruction, 3; accidental obstruction, 3; un- 
explained, 62; total, 157. Other accidents: Boiler explosion, 2 ; 
car burned while running, 3 ; explosion in car, 3; various break- 
ages of rolling stock, 3; other causes, 1; total, 12, Total number 
of accidents, 273. Thus derailments constituted 57°5 per cent. of 
the whole, of these 38 per cent. were unexplained. 





NOTES AND MEMORANDA. 


THE German Patent-office received last 
pp pew and granted 5900 patents, against 12,919 applications 
and 5550 patents in 1891. Thus 55 per cent. of all the applications 
—fees on all of which are paid—were rejected. How would our 
folks like this ? 


In London 2769 births and 1576 deaths were registered 
last week. The births were one above, and the deaths 313 below, 
the average numbers in the corresponding weeks of the last ten 
years. During the four weeks ending on Saturday last the death- 
rate averaged 19°6 per 1000, being 2°4 per 1000 below the mean 
rate in the corresponding periods of the ten years 1883-92. 


A Norweeian prepares a new kind of solder for alu- 
minium by mixing cadmium, zine and tin in the following pro- 

rtions :—Cadmium, 50 parts; zinc, 20 parts, and tin, 30 parts. 

e zinc is first melted in a crucible, the cadmium is then added, 
and the tin is put in last. The mass is well heated and stirred to 
secure an intimate mixture, and is then allowed to cool. The 
solder so produced is said to be applicable for soldering several 
different metals, but to be specially useful with aluminium. 


THERE have been many theories put forward to 
account for the formation of petroleum. Mendelejeff considers it 
to be formed by the decomposition of a carbide of iron by steam, 
ferric oxide and a hydrocarbon being produced; Sokoloff, by a 
combination of carbon and hydrogen; Ross, by the reaction of 
sulphuretted hydrogen and calcium carbonate ; Daubrée, by the 
decomposition of vegetable matter. Now M. Engler is inclined to 

ider it prod i by the decomposition of animal substances, 
It is possible to obtain petroleum by distilling animal matter under 
pressure. 


Ara recent meeting at Hanover, of the Brunswick- 
Hanoverian Branch Union for the manufacture of beetro»t-sugar, 
some interesting remarks were made on a new substance called 
‘**Valzin,” which is expected to entirely supplant saccharine, and 
which may create a not unimportant competition with the sugar 
industry generally. This new substance was discovered by the 
Berlin chemist Blau, and is now being manufactured by Riedel. of 
Berlin, according to a patented process. It is about 200 times 
sweeter than sugar, but does not possesssome unpleasant qualities 
said to belong to saccharine. 
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At a recent meeting of the Meteorological Society a 
paper on “The Relation between the duration of Sunshine, the 
amount of Cloud, and the height of the Barometer,” was read by 
Mr. W. Ellis, F.R.A.S. This wasa discussion of the observations 
made at the Royal Observatory, Greenwich, during the fifteen 

ears 1877-91, from which it sere that in the months from 

‘ebruary to October there is on the whole a distinct probability of 
increased sunshine, and correspondingly less cloud, with increase of 
barometer reading. The winter in all conditions of the barometer is 
uniformly dull. Mr. Ellis says that it is evident that a high 
barometer in summer presages increased sunshine, that the effect is 
less pronounced in early spring and late autumn, and that it 
becomes slightly reve in winter. 


H. Exetunp, of Jonkoping, utilises the heat from the 
cooling peat charcoal and the waste furnace heat to dry the peat 
preparatory to coking it, and in this way he is able to treat with 
advantage material too high in moisture to be otherwise employed. 
He gives a statement of the cost of production of such chareoal. 
Experiments with the Ekelund process of making coke from peat 
have been carried out at Omberg, near Motala, in Sweden. The 
furnace or oven is built of firebrick, and is divided into four 
chambers, 32ft. high and 20ft. square. The peat is conveyed on 
rails into the to ~ shown where it is dried for two hours. It is 
then transfe through doors into the second, and then into the 
third chamber, in each of which it remains for two hours, and the 
coking is thus performed in two stages. After this the coke t 
is transferred to the fourth or cooling chamber. The gas from 
the second chamber is passed through condensers to the third 
chamber, after which it is used for generating steam. The furnace 
will treat 10,032 cubic feet of peat, with the production of 
forty-eight tons of coke in the twenty-four hours. The coke is 
either compressed or is used as produced. 


THE production of pig iron in the United States 
increased from 2,546,713 tons, in 1872, to 9,157,000 tons last year. 
Twenty years ago it was little more than a third of that of Great 
Britain ; but it has grown so steadily and rapidly that now the 
United States is the largest producer in the world. The produc- 
tion for 1891 in Great Britain and the United States was 7,406,064 
and 8,279,870 tons respectively. In 1887—prior to which year the 
statistics were not kept separately—the production of Bessemer 
pis iron was 3,220,517 tons in a total production of 7,187,206 tons. 

n 1890 the former total had increased to 4,583,424 tons. The 
manufacture of steel has also increased rapidly in the United 
States. In 1860 the total production was 1], tons only; in 
1890 it had reached 4,277,071 tons. Between 1872 and 1891 the 
production of Bessemer steel had increased from 120,108 to 3,657,107 
tons, of open-hearth steel from 3000 to 649,323 tons, and the total 
of all kinds of steel from 160,108 to 4,372,749 tons. Up to 1883 
Great Britain was the leading steel-producing country in the 
world ; but in that year the United States took the first place. 
The great growth in the steel rail industry is due to the extra- 
ordinary increase in railway development in the United States. 


At the last meeting of the Physical Society, Professor 
G. M. Minchin read a paper on ‘‘ The Magnetic Field of a Circular 
Current.” Since the magnetic force at any point is the curl of the 
vector-potential at that point, the latter quantity had been calcu- 
lated for any point P in space. Taking the axis of the circle as the 
axis of z, the line thro the centre of the circle and the foot of 
the perpendicular from P on the plane of the circle as the axis of 
x, and the line perpendicular to x and z as that of y, it was 
shown that the only component of the vector-potential is G parallel 
to y, and that G a is constant along a line of force, a being the x 


co-ordinate of P. The expression ForGaisGa=ip {2 (K - E) 
-#xK}\ , where 7 =strength of current, pand p! the distances of P 
from the furthest and nearest points of the circle, #2 =1 - py 


and K and E complete elliptical integrals of the first and second 
kinds with modulus 4, the quantity in brackets being a function of 


P only G; amay be written in the form 7 ef ( #), which shows 
p p 


1 
that at all points for which *- is constant G a varies directly as 


p. Since the lines of force in all planes passing through the axis of 
the circle are the same, attention need only be paid to that con- 


taining the point P. The locus of points for which” is constant is 
p 


then a circle whose diameter is the line joining the points which 
divide the diameter of the circle in which the current flows, inter- 
nally and externally in the given ratio ; and this circle cuts the one 
described on the diameter of the current circle, orthogonally. A 


series of such circles corresponding to different values of ” are 


p 
then drawn, and the values of 2 (K — E) — &* K calculated for 
each by aid of a table of elliptic integrals. Denoting these quan- 
tities by Q!, then G a= p Q!; hence 7 p Q! is constant along a line 
of force. If P be taken on one of the circles for which the value 
of Q' is Q,}, then the point P,, at which the line of force through 
P cuts the circle whose constant is Q)1, can be found from the 
equation p, Q)!=p, Q,!; forsince py, Q,!, and Q,! are known, p, is 
easily determined and the position of P, plotted, 





————— 


MISCELLANEA. 


THE death-rate of London fell last week to 19:1 per 
1000 annually, against an average of 19°6 for the thirty-three 
great towns, 


Sir Bensamin Baker, vice-president of the Institution 
of Civil Engineers, will represent the Institution at the Engineering 
aw to be held at Chicago during the week commencing 

uly 3lst. 


GrRavE complaints having been made as to the water 
supply of the ancient City of Chester, which is now derived from 
the river , the Corporation have instructed Mr. Charles H, 
Beloe, M. Inst. C.E., to report upon the best means of obtaining a 
supply from another source, having special regard to the capabili- 
ties of the red sandstone formation in the locality. 


A GOVERNMENT decree has recently authorised the con. 
struction of a new bridge over the Seine at Paris, which will be 
situated between the Pont de Grenelle and the Pont du Point-dy- 
Jour. It has been estimated that the expense will amount to 
£92,000, inclusive of the approaches. One half of this sum will be 
— from State funds, the other half furnished by the City of 

aris, 


At a meeting held a fortnight ago by the sub-com. 
mittee appointed to inquire into the most suitable site for the Exhi- 
bition to be held in Paris in the year 1900, the Champs de Mars 
was chosen by eleven votes to five. The other localities put 
forward were the park of St. Cloud, Auteuil, and Vincennes. It 
is proposed by the committee to hold all the fétes and grand 
demonstrations in the neighbouring Bois de Vincennes. 


Ove of the first consignments of machinery was des. 
patched _ the completed portion of the Manchester Ship Canal 
on Saturday, March 4th, in the steamer Cragg, and consisted of 
some small machine tools, together with. a large quantity of mil] 
gearing, wheels, wrought iron pulleys, &c., from the establish- 
ments of The Unbreakable Pulley and Mill Gearing Company, 
Limited, West Gorton, Manchester, the destination of the consign. 
ment being London. 


CONSIDERABLE progress appears to have been made 
towards lighting, by means of glow lamps, not incandescent lamps, 
by Messrs. Pyke and Harris, in conjunction with Sir David 
Solomons, ith special machines and phosphorescent tubes 
notable results have been obtained, and a soft light is now obtain- 
able by anyone on an alternating supply by means of little trans- 
formers they have devised to attach to an ordinary lamp bracket 
with the glow lamps. The Electrical Engineer has published an 
account of them. 


Tue United States battleship Indiana, recently launched 
from Messrs. Cramp’s yard, Philadelphia, is the first battleship 
completed, and is the longest vessel of the American Navy. Her 
measurements are :—348ft. long, 69}ft. in breadth, 24ft. draught, 
and 10,298 tons displacement. She has an indicated horse-power 
of 9000, a main battery of four 13in., eight 8in., and four 6in. 
breech-loading rifled guns, and armour plates of Harveyised nickel 
steel 18in. in thickness on the sides and 17in. on the turrets. Her 
8 is estimated at 15 knots, and her cost at over three million 
ollars, or £600,000. 


THe work of sinking a shaft to enable the coal 
measures, said to have been discovered near Dover, to be developed 
has just commenced. The shaft is about 17ft. in diameter, and the 
experimental boring operations, which have been carried on for the 
last two or three years, in order to test the sub-strata, have been 
suspended. According to the latest information, the depths of the 
coal measures now proved at Dover, amount to 782ft. The coal, 
so far as can be ascertained by boring, is declared to be good, 
though in thin seams. Mr. Francis Brady, the company’s engi- 
neer, estimates the probable yield or annual output from one 
double pit colliery, provided with the best modern plant and 
machinery, at 450,000 tons perannum. He sets the cost of work- 
ing, including royalty, at 6s. 6d. per ton in the present seams, and 
considers that the selling price at the colliery might be taken at 
7s. 3d. per ton. It is stated that coal has been discovered at 
Braintree, in Essex, a fortnight ago, at a depth of between 1400ft. 
and 1500ft. 


On Wednesday, the 8th inst., was buried at Woking 
Cemetery the well-known ‘‘ Robert Bunting” who continuously for 
sixty-nine years was in the service of James Simpson and Co., 
engineers, of Grosvenor-road, Pimlico. He was apprenticed to 
them at the age of fourteen for seven years, and never for once 
left their employment during the long period above mentioned, 
and for the greater portion of which time he was the senior 
outdoor foreman, mainly attending to the works in connection 
with the palaces, public buildings, parks, &c., that his employers 
were carrying out from time to time under the Office of Works, 
and to the staff of which for the past fifty years he was very well 
known. He was often brought into contact with all the members 
of the Royal Family, and he would relate with pride the pleasant 
reminiscences of the interest that her Majesty and the late Prince 
Consort took when work was being carried out in either of their 
palaces. At the ripe age of eighty-three he died, the activity of 
his life apparently giving him an immunity from ordinary ailments. 
He was respected alike by his employers and employés, and the 
funeral was largely attended by both. 


In the course of an excellent article on ‘Patent Law 
Reform,” in the Chamber of Commerce Journal, Mr. Lloyd Wise 
says, ‘‘ Those who talk about the advantages of the examination 
systems that obtain in the United States and in Germany, have yet 
a deal to learn. They evidently have not any idea of the large 
proportion of invalid patents that are granted, notwithstanding the 
irritating investigations, and the often unreasonable requirements 
of officials. They are ignorant as to the large number of patents 
which, after being granted, are declared invalid, both in Germany 
and the United States, and in the case of the United States, of 
whose patent system many of the uninitiated seem to be enamoured, 
they little dream of the enormous amount of money that is being 
coastantly spent in litigation concerning the validity of such grants ; 
nor do those who so urgently demand an exhaustive official examina- 
tion preparatory to the grant of Letters Patent, know how often 
patents have been refused for meritorious inventions. We do not 
want in this country a system under which patents might be 
refused for inventions of such importance, for examples, as the 
Bessemer Process or the Siemens Regenerative Furnace.” 


THE death is announced of Major-General H. 38. 
Palmer, which occurred at Tokio on Saturday last. Born in 1838, 
he was the third son of Colonel John Freke Palmer, of the Madras 
Staff Corps. When several places at Woolwich were thrown open 
to public competition in 1856, he took the first —= in mathe- 
matics, and obtained his commission in the Royal Engineers. One 
of his first appointments was to British Columbia as A.D.C. to 
Colonel Moody. He spent twelve years in the Ordnance Survey of 
Kent and Sussex. In 1869 he was appointed to be in joint command 
of the Sanai Expedition ether with Sir Charles Wilson. His 
knowledge of astronomy led to his being selected to make observa- 
tions on the transit of Vane in New land in 1882, He was 
A.D.C. and private secretary to Sir John Pope Hennessy in Hong 
Kong in 1879. For several years he had been resident in Japan, 
constructing waterworks at Tokio and a harbour for Yokohama. 
The graphic and interesting letters from ‘‘ Our own Correspondent 
in Japan,” which appeared from time to time in this journal, have 
made him well known to our readers. His varied knowledge, 
charming manners, and honourable character endeared him to a 
wide circle of friends. In 1863 he*married Mary, daughter of 
Archdeacon H. P. Wright. 
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* With this week's number is issued as a Supplement a Two-page 
Engraving of the Steel Cogging and Shearing Plant for the New 
British Iron Company, Birmingham. Every copy as issued by 
the Publisher includes a copy of the Supplement, and subscribers 
are requested to notify the fact should ae not receive it. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,” We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*," All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not To publication, but as a proof of good faith. No notice 
whatever can be taken of a communications. 

Freep Pump.—The figures given in the text-book are incorrect. 
per minute would be 84°084 gallons, or 2045 gallons per hour. 

B.Sc.—Read “‘ Theoretical Naval Architecture” for the calculations, and 
‘Practical Naval Architecture” for laying-off and building. Both works 
are by Mr. S. Thearle, and are published by W. Collins and Son, Glasgow. 

Sipe VaLVE.—Such a valve as that shown in your sketch would be balanced. 
Such valves have been made, but they cannot be kept tight for any time, the 
smallest possible wear permitting the access of steam to their backs. There 
are dozens of equilibrium or balanced slide valves patented and in use. 
You will find them described in almost all treatises on the steam engine 
which are of importance. 

W. C. (Darlington).—According to our experience, there is no specific recipe 
Sor the making of iron cement. When the joint is a large one, requiring a 
great mass of cement, less sal ammoniac will suffice than is needed with 
smaller joints. Two ounces of sal ammoniac, dissolved in water, wiil 
suffice for 1001b. of clean cast iron borings, with which an ounce or an 
ounce and a-half of flowers of sulphur has been well mixed. The borings 
should be fine for small joints. The great secret of success is to ram the 
cement well home into the sockets, so that the whole joint may be full. 


ALUMINIUM TUBES. 
(To the Editor of The Engineer.) 


Sir,—I want the address of a maker of tubes similar to those used for 
making opera glasses. M 
London, March 14th. » Fe 





The output 





ENGINEERS’ KIT. 
(To the Editor of The Engineer. 

Srr,—When I was at the bench it was considered that a man should 
have a slide rule, price 4s. 6d.; a 12in. steel straight edge, 1s. 6d.; inside 
and outside calipers, 2s.; centre punch, 1s.; and a 6in. steel square, say 
2s. 6d. Hammers were found by the employers, and, of course, chisels 
also, This was in the “ long agor" when it was not thought to be such a 
serious offence by one’s mates if you kept slogging at it when the fore- 
man was not near. 

March 1ith. H. G. 


ELECTRIC LIGHTING IN LONDON. 
(To the Editor of The Engineer.) 

Sir,—In the notice appearing in your issue of the 10th inst. of the 
Metropolitan Electric Supply Company's new station at Amberley-road, 
you make a slight mistake, which we would ask you to kindly rectify. 

You state that each of the units consists of a fine compound horizontal 
engine, by Messrs. Hornsby, of Lincoln. As we are the makers of these 
engines, as well as those at the Sydenham station, to which you refer, 
you will at once recognise that the address should have been Grantham, 
and not Lincoln. Ricnarp Hornsby AND Sons, Lp. 

Spittlegate Ironworks, Grantham, Per 8. SPARKEs., 

March 14th. 


DISCHARGE OF PIPES. 
(To the Editor of The Engineer.) 

Sir,—I am collecting pacer information as to the actual discharges 
of pipes and channels. If any of your readers should have any such data 
which they may feel dis to give me, I should be obliged. 

The points of interest to me are, in pipes, their construction, age— 
with regard to their lasting power—maximum head of water, working 
head giving discharge, length and diameter, and if used for power 
transmission—as in turbine pipes—the loss of head in practice, as distin- 
guished from calculated loss, with any given discharge, and if com- 
pounded or not, and whether incrusted or not. 

With regard to channels, I want particulars as to gradient, hydraulic 
mean re construction—whether circular or angular in section—and 
nature of ground in which excavated. 

= particulars of actual work carried out on these points would 
= we me. 

’ 


ignor-street, Cheetham, Manchester, Grorcre T. PAaRDOE. 
March 14th. 
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MEETINGS NEXT WEEK. 

InsTITUTION OF CrvIL ENGINEERS.—Tuesday, March 2lst, at 8 p.m. 
Ordinary meeting. Paper, ‘‘The Breakdown of the Umbria,” by Mr. 
Thomas Sopwith, M. Inst. C.E. — Friday, March 24th, at 7.30 p.m. 
Students’ meeting. Paper, ‘‘Some Points in the Regulation of Direct 
Current Motors,” by Mr. Francis G. Baily, B.A., Stud. Inst. C.E. 

insTITUTION OF ELEcTRICAL ENGINEERS.—Thursday, March 23rd, at 
the Institution of Civil Engineers, Great George-street, Westminster, at 
8 p.m. Ordinary meeting. Papers: ‘‘On a New Form of Portable 
Photometer,” by Sir David Salomons, Bart., M.A.; “‘ Earth Currents in 
India,” by E. O. Walker, C.I.E.; ‘‘ Notes on the Influence of Electricity 
on Tanning Operations,” by C. K. Falkenstein. 

INsTITUTION OF NavaL ARCHITECTS. — Wednesday, Thursday, and 
Friday, March 22nd, 23rd, and 24th, in the Hall of the Society of Arts, 
John-street, Adelphi—see page 229. 

Norru-gast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Saturday, March 18th, at 6 p.m. Ordinary meeting. Resumed discus- 
sion on Mr. Cummins’ paper, “On Apparatus for Determining the 
Amount of Water Suspended in Steam.” Paper on ‘“‘ Types and Propor- 
tions of Mercantile Steamers in relation to Cost, Carrying Capacity, and 
Speed,” by Messrs. J. G. Jordan and R. Marlborough. 

Roya Instirotion oF Great Britars.—Friday, March 24th, at 9 p.m. 
“Interference Bands and their Applications,” by the Right Hon. Lord 
Rayleigh, M.A., D.C.L., LL.D., F.R.S. 

Society or ArTs.—Monday, March 20th, at 5 p.m. Cantor lectures: 
‘* Alloys,” by Professor W. Chandler Roberts- Austen, C.B., F.R.S.— 
Tuesday, March 2ist, at 8 p.m. Foreign and colonial section: ‘‘ New- 
foundland,” by Cecil Fane.—Wednesday, March 22nd, at 8 p.m. Ordi- 
nary meeting: ‘‘The Manufacture of Non-poisonous White Lead,” by 
Perry F. Nursey, C.E. 
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THE ACTION OF FROST UPON BUILDING STONES. 


Tue weathering of building stones is a complex 
phenomenon depending upon the action, simultaneous or 
successive, of several agencies, chemical and mechanical. 
In the former are included the solvent effect of water 
per se, and holding carbonic acid in solution, and that of 
the dilute vitriol with which the air of towns is commonly 
only too well supplied, and of other corrosive gases 
indigenous to many manufacturing districts. Prominent 
among the latter is the disruptive effect of water in the 
act of solidifying, or as it is usually termed, the action of 
frost. 

Considering that the unmistakeable effects of frost 
upon stones used for structural purposes must have been 
known and ascribed to their true cause for a period of 
time nearly as long as that during which stone has been 
used by races of men living in latitudes where a frost is 
no rare and wonderful event, it is astonishing how little 
exact knowledge of the mechanism of the action, and the 
conditions conducive to its occurrence, is to be found 
even among those who have to do directly with the use 
of materials likely to afford instructive examples, and it 
is only of late years that rational and systematic 
attempts to ascertain the suitability of stone that 
has to run the chance of exposure to low tem- 
peratures, for its intended purpose, have been made. 
As is almost invariably the case, general ignorance 
has had pious credulity as a highly legitimate offspring, 
which in this instance has taken the form of a widespread 
belief in the efficacy of a sort of mechanical incantation, 
reckoned among their choicest nostrum by that class of en- 
gineers who regard amethod of testing, once established, as 
something absolute, final, and not to be criticised, much 
less condemned, on the trivial ground that it is obsolete, 
useless and misleading. The particular abracadabra in 
vogue for determining the action of frost upon stone, is the 
formula known to its exponents under the mystic title of 
‘“ Brard’s test.”’ It boots not to inquire concerning the 
identity or even the existence of Brard, or to ascertain 
by what mental process he arrived at the remarkable 
criterion which has gone far to immortalise him, for it 
would be but to lend a factitious vitality to the deservedly 
moribund, and we cannot countenance the application of 
journalistic galvanism to such ends. Suffice it that the 
‘test’ in question consists in immersing a cube of the 
stone to be examined in a strong solution of sodium 
sulphate, withdrawing it from the bath and allowing it 
to crystallise in the air, re-immersing, and repeating the 
process of crystallisation a number of times, until the 
stone gives signs of disintegration, or has shown itself 
unaffected by its amphibious existence. The funda- 
mental notion underlying this test is the expectation 
that the sodium sulphate would find its way into 
the pores of the stone during the period of 
immersion, and would crystallise in its interior, exert- 
ing a disruptive force in so doing. It does not appear 





to have occurred to the deviser of the method, or to 
his worthy successors who religiously practised it with 
all due pomp and ceremony, to inquire whether sodium 
sulphate in crystallising under the conditions of the test 
occupied more or less room than the solution deposit- 
ing it, although the utility of the method obviously 
depends upon the former being the case. Certain icono- 
clasts, destitute of all sense of decency and reverence, 
pointed out that the fact was in precisely the opposite 
sense, but they were deservedly ignored as meddlesome 
persons with a contemptible predilection for mere 
accuracy, and destitute of that ready capability of oral 
apertion and ocular occlusion that distinguishes all those 
possessed of a healthy mental juvenility. Bad as Brard’s 
test is, however, and justly as it has been condemned, 
it would be unfair to dismiss it to limbo without saying 
that it sometimes partly fulfils the office for which it is 
intended. All who have used it know that certain stones 
show signs of disintegration when subjected to repeated 
treatment with a solution of sodium sulphate, and that 
therefore a disruptive force must be exercised. This in 
no way invalidates our previous dictum that sodium 
sulphate solution in crystallising occupies less space 
than in the liquid state. Two reasons for the effect 
observed may be advanced. In the first place, 
although the aggregate volume of the crystals is smaller 
than that of the solution, yet it is quite conceivable 
that, in the very narrow pores of the stone, the smallest 
size crystal that is readily formed may exceed in diameter 
the width of the passage in which its formation takes 
place, and that it consequently exerts a pressure upon 
part of the walls of that passage, in spite of the fact 
that the whole of its cubic content is not occupied, as it 
was when filled with solution. In the second, the 
crystals of sodium sulphate, in common with those of 
other salts, grow freely when immersed in the solution 
from which they have been obtained, and thus their size 
is increased by the accumulation of fresh external layers, 
until they become too large for their tenements and seek 
to obtain more elbow room by the destruction of the con- 
fining walls. But it is obvious that there is no reason for 
supposing that the expansion thus brought about is 
identical in kind or degree with that arising from the 
solidification of water, and that therefore the order of 
resistance in which a series of stones would be ranked by 
a test of this kind has no necessary connection with that 
which would be assigned to it by the operation of frost 
during the exposure of the stone to the weather for a 
term of years. 

The observer without prepossessions would have con- 
cluded, after considering the various means available for 
determining the relative powers of resistance to frost of 
stones of different kinds, that the simplest and most 
satisfactory method of testing would consist in exposing 
the specimens to a temperature low enough to freeze the 
water with which they had been previously saturated, 
and in the repetition of this process for a number of 
times sufficiently great to simulate the cumulative effect 
of exposure to several hard winters, and that from the 
alteration that took place under these conditions, the 
reliability of the stone could be deduced. He would have 
been justified in his conclusions, inasmuch as this is the 
plan actually adopted at the present time by all who have 
occasion to test building stones, and wish to do so ina 
manner to which no serious exception can be taken. It 
will be remembered that this method was adopted by 
Professor Beare, and described by him in a useful paper 
communicated to the Institution of Civil Engineers some 
short time ago, but dependence was placed upon the 
occurrence of hard frosts in an exceptionally severe 
winter. Even if this were to be reckoned on in this 
country—and we are glad to say it is not—work requiring 
the alternate freezing and thawing of test-pieces would 
have to be confined to one season of the year if no better 
plan were available. In any case, perfect identity of 
conditions would be impossible, and thus the results of 
one series of tests would not be strictly comparable with 
that of another. 

The only method which can be considered thoroughly 
satisfactory for ascertaining the behaviour of building 
stones under the influence of frost consists in freezing 
and thawing them repeatedly, using a low temperature 
artificially attained for the former operation. In Ger- 
many, where the national tendency is rather to the codi- 
fication of the most trivial processes than to their 
haphazard execution, a standard method has long been 
in use, and one of similar precision has recently been 
adopted in Russia of all places, where one would think 
some excuse could be found for relying on the cold 
naturally available, at least in the parts surrounding the 
centre of Government, for a considerable fraction of the 
year. The authorities having to do with roads, railways, 
and other means of communication have, however, 
thought differently, and have drawn up a code of instruc- 
tions in which the very apparatus to be used is definitely 
prescribed. Without giving such details as the mere 
dimensions, which can scarcely be of much importance, 
we may say that the apparatus consists of a wooden box, 
covered with felt so as to exclude external heat, containing 
a second box some inches smaller, the space between the 
two being filled with sawdust in the way usual for ice 
chests, safes, and similar things through which the 
transmission of heat is to be hindered as much as 
possible. A third box, interior to the other two, is used 
to receive the test-pieces, and between it and the inter- 
mediate box is placed the freezing mixture, consisting of 
three parts by weight of finely-powdered ice and one 
of common salt. The test-pieces are 3in. cubes, 
and are dried at 30deg. C., and soaked in water until 
saturated before being subjected to the test. A period of 
five to seven days suffices to insure saturation, and by 
weighing the specimens before and after this treatment 
the full amount of water they are capable of absorbing 
can be determined. The temperature of the cold 
chamber is about —10deg. C. to —15 deg. C., and the 
test-pieces are frozen and allowed to thaw twenty-five 
times as a maximum, being examined each time for 
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cracks, exfoliation, or other signs of disintegration. 
Stones that are not fairly resistant to frost show 
symptoms of weakness after comparatively few alterna- 
tions of temperature, and it is not necessary to pursue 
the treatment to the bitter end. The deterioration that 
has taken place can be expressed with some approach to 
exactitude by determining the strength in compression 
after treatment, and comparing it with that of the 
unfrozen stone. It is to be hoped that with a test such 
as this available, we have heard the last of Brard, even 
though a glut of salt-cake result. 


THE EFFICIENCY OF STEAM ENGINES. 


A CORRESPONDENT, whose long letter we do not think it 
necessary to publish, asks us whether it is or is not 
really true that heat engines in no way depend for their 
efficiency on the nature of the working fluid. His 
doubts on the subject have, he states, been raised by the 
admitted fact that the gas engine using Dowson gas is 
more economical, as he proceeds somewhat unnecessarily 
to show with prolixity, than all but the very best steam 
engines, and by the disputed assertion that spirit launches 
are far more economical than theory predicts—a question 
which he also occupies some pages in discussing. He is, 
we happen to know, but one of many, and it is not per- 
haps going too far to say that the proposition concerning 
the equal efficiency of all working substances is habitu- 
ally received with more incredulity than almost any other 
statement concerning thermodynamics. It must be 
admitted, moreover, that the sceptics have on their side 
much to support their opinions. Thus, for instance, it is 
constantly asserted that the hot-air engine must be more 
economical than the steam engine. The theory of all 
heat engines is, however, based on very simple truths. 
These have, however, been overlaid by elaborate mathe- 
matical disquisitions concerning absolutely impossible 
heat engines, and hence has arisen much confusion of 
thought and puzzling of brains. Let us see what the 
fundamental truth is. For the mathematics of the sub- 
ject we can refer our readers to at least a dozen authors 
of more or less capacity. 

The fundamental truth, then, is that every working 
fluid, be it air or gas or steam, loses heat in the precise 
ratio in which it does work. The meaning of our old 
: 7 S- E, is simply that before the fluid began 
to expand it had a temperature T, and after it had 
expanded it had a lower temperature ¢. The difference 
has been converted into work, and the formula expresses 
the fraction which the difference is of the whole. Thus, 
let T be 200 deg. and ¢ 100 deg. Then, subtracting 100 
from 200, we have 100 left, and 100 divided by 200 gives 
the fraction 0°5. In other words, 50 per cent. of the 
whole heat has been utilised. Now, the difficulty which 
puzzles a great many people is that they fail to see what 
temperature has to do with the whole affair. At this we 
are not much surprised. We have already, on a former 
occasion, expressed the opinion that we think a mistake 
has been made by using the word “temperature” to 
express quantity as well as that special action which 
affects a thermometer. If, for example, T and ¢ were 
used to denote British units, there would be no room for 
confusion. Of course, they are, as now employed, simply 
the equivalents of quantity, and the proposition is general 
instead of being particular, as it must be if quantity is 
used instead of temperature. In that case it would, 
under many circumstances, be necessary to know what 
the specific heat of the working fluid was, and the weight 
of it employed; and this brings us to the second part of 
our subject. 

It will be very readily understood that if internal 
changes take place in the fluid these changes may com- 
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pletely upset the formula , which depends for its 





application purely on the assumption that the whole 
difference between T and ¢ has been converted into work 
-done on the piston of the engine. For our purpose at 
present, it is not necessary to say anything about such 
matters as cylinder condensation, loss by radiation and 
convection, and such like matters. It will be much 
better to concentrate our attention on one thing at a 
time. If, now, it could be shown that the drop in tem- 
perature was due not only to the performance of work on 
the piston, but to some internal change taking place 
in the gas, then it is clear that the efficiency of 
the engine would be less than that represented by 
the heat which had disappeared. Again, if it could, 
on the other hand, be shown that the internal changes 
were such that heat was liberated, then the efficiency 
of the engine would be greater than was represented 
by the drop in temperature. But Rankine points out 
that, ‘the amount of actual heat expressed in units 
of work, which corresponds in a given substance to 
one degree of absolute temperature is the real dynamical 
specific heat of that substance, and is a constant 
quantity for all temperatures. The total quantity of 
mechanical energy required to raise the temperature of 
unity of weight of a substance by one degree generally 
includes, besides the real specific heat, work performed 
in overcoming molecular forces and external pressures. 
This is the apparent dynamical specific heat; and may 
be constant or variable.” It is, we think, because the 
full importance of the passage we have quoted from 
“The Steam Engine and other Prime Movers,” page 
307, has been overlooked, that so many keen disputes have 
arisen. In a word, the fact that real and apparent 
specific heats are different things has been forgotten, and 
confusion has resulted in consequence, while matters are 
further complicated by a doubt as to whether it is or is 
not true that real specific heat is invariable at all tem- 
peratures for a given substance. 

It will be well here to go back again to the fundamental 





truth that where a fluid does work by expanding behind a 
piston a definite quantity of the heat which it contained 
when it began to expand is converted into work. The | 
specific heat question only affects the matter in so far as 


the quantity of heat converted is or is not accurately 
measured by the fall in temperature. One horse-power 
exerted for one minute converts, in round numbers, 48 
British heat units into work. If we suppose that a 
pound of working fluid had a specific heat equal to that 
of water or unity, and that in driving a piston, this 
fluid had before expansion a temperature T of 143 deg., 
and after expansion a temperature ¢ of 100 deg., then we 
should know that heat equal to 1-horse power had been con- 
verted into work. But, on the other hand, if the specific 
heat of the substance were unknown, we could not tell 
whether a fall of 1 deg. represented a British thermal 
unit or not. And, again, if the specific heat varied with 
the temperature another element of uncertainty would be 
introduced. It is not remarkable therefore that round 
this question of specific heats have raged fierce contro- 
versies ; and it is also easy enough to see that the most 
unlimited scope for mathematical treatment is given if 
only it is once admitted that specific heat may be vari- 
able. With curves of expansion and compression we 
have no concern here, nor with pressures. They have 
nothing to do with the matters under consideration. 

Steam as used in daily life without superheat presents 
peculiarities which distinguish it from permanent gases. 
These are entirely apart from condensation on cold 
surfaces, and such like. When a gas expands and does 
work it will fall in temperature, but there is as much gas 
in the cylinder at the end of the stroke as there was at 
the beginning; the weight of the working fluid received 
at the beginning of a stroke by the cylinder and discharged 
at the end remains unaltered. But this is not the case 
with steam. It contains just enough heat, and has 
nothing to spare. Abstract any heat, or convert it, or 
remove it, and some of the steam will return to the con- 
dition of water. It follows as a consequence that a 
definite quantity of water must be produced in every 
steam cylinder in the performance of work. Let us 
suppose that we have a perfectly neutral cylinder and 
piston, and that the steam while expanding neither 
receives nor parts with heat through the cylinder walls. 
Let us further suppose that 151b. of steam pass through 
the cylinder every hour, and that the initial temperature 
of the steam is 363 deg., corresponding to an absolute 
pressure of 160 lb., and that the terminal temperature is 
250 deg., corresponding to a pressure of 30]b. absolute. 
Let the work done be 1-horse power. We have seen 
that this represents 43 units per minute, and 43 x 60 
= 2580 units per hour. Now, 1 lb. of steam at 160]b. 
pressure contains, measuring from zero 1192 +32 = 1224, 
and 1 1b. of water at 250 deg. contains in round numbers 
250 units, and 1224 — 250=974 units. Hence, each 
pound of steam at 1601]b. condensed to water at 30 1b. can 
surrender 974 units to be converted into work. If we 
divide 2580 by 974 we get 2°541b., and this weight must 
be liquefied per horse-power per hour. The result is 
simply that out of every 15lb. of steam received by the 
engine, 2°54 1b. must leave it in the form of water at a 
temperature of 250deg. From this conclusion there is 
no escape. If we suppose that no such liquefaction takes 
place, then we must assume that 15 lb. of steam which 
had to begin witha total heat measured from zero of 
Fahrenheit for convenience—equivalent to 18,360 units, 
could stil] remain 15lb. of steam, although it contained 
at the end of its expansion 15,780 units only. This is of 
course a physical impossibility, and a proportion of the 
fluid must have been liquefied in order that the requisite 
heat for conversion into work might be supplied. It is 
clear that under these conditions the efficiency of the engine 
is represented by the fraction *141, supposing maximum 
efficiency would have been attained under the conditions 
if the whole of the steam had been converted into water 
at 250 deg., at which temperature it would have been 
returned to the boilers. It must not be forgotten, how- 
ever, that we have dealt only with the work done during 
expansion. In every steam engine a large part of the 
work is done during the full pressure part of the stroke, 
at which time no conversion of heat into work is supposed 
to take place in the cylinder, that portion of the process 
taking place in the boiler. 

In the steam engine we have two distinct processes. 
First, we have to make the working fluid out of water; 
secondly, we have to use that fluid as best we may, and 
the efficiency of the steam engine can only be properly 
measured by ascertaining how much heat the engine 
receives and how much it rejects. The fraction obtained 
is known as Donkin’s coefficient. The formula based 
on the temperatures at the beginning and end of 
the stroke do not apply to real heat engines of 
any kind. The temperatures do not bear that abso- 
lute relation to the quantities that they ought to bear in 
order that the fraction may be trustworthy, and we can 
only advise our correspondent and many others in the 
same position to have nothing to do with it as regards the 
steam engine. The fundamental truth lying at the root 
of the whole question is, as we have said, that a certain 
quantity of heat must disappear from the working sub- 
stance to produce mechanical effect. That quantity is 
absolutely invariable. It represents 42°7 British units 
per horse-power per minute. The true measure of effici- 
ency is given by substituting for the temperatures the 
actual quantities of heat received by the engine and 
rejected by it as heat. In this way all complications 
about specific heat and questions as to how far tempera- 
ture stands for quantity are avoided. 

To avoid all chance of being misunderstood, we 
think it expedient to add that we have nothing to say 
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against the use of a = - or any other conceivable expres- 


sion, as applied to imaginary or mathematical heat 
engines. We have not here concerned ourselves with 
these things in any way. They belong to the regions of 
abstract science where there are four dimensions in 
space in which philosophers may find room to disport 





themselves. The only known method of arriving at the 
true efficiency of a steam engine is, as we have repeatedly | 
said, that devised by Mr. Donkin. A very near approach 

to it can be made, when it is impossible to measure the ! 
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condensing water by measuring the feed-water, and 
calculating from this quantity and the pressures and 
temperatures, how much heat enters the engine, and fro), 
the diagrams how much has been converted into work, 
The method has been adopted with much success jn 
America, and is growing in favour in this country. We 
refer, of course, not to the making of engine tests, but to 
the way in which the results are expressed. 

Lastly, we may say that beyond all question the efficiency 
of a heat engine is, in one sense, independent of the nature 
of the working substance, provided that, as is probably 
true of the permanent gases, none of the heat supplied is 
expended in producing internal molecular changes which 
convert heat into work which is not available for driving 
a piston. The relative economy of the gas as compared 
to the steam engine, for example, depends on conditions 
which have nothing to do with the abstract efficiency of 
gas in one case, and of steam in the other. . 
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SCOTTISH RAILWAY WORKS AND PROSPECTS. 


THE works that are in course of execution, and in contem. 
plation, by the Caledonian Railway Company, are amongst 
the largest of those of any of the great lines. In its past 
half-year, the Caledonian Railway expended on capital 
account no less a sum than £577,168. About £231,912 out of 
this was spent on lines and works that are open for traffic, 
and a larger sum—£266,460—was spent on lines in course of 
construction, whilst £38,125 was spent on lines authorised, 
but not yet in course of construction; and £28,763 on 
working stock. Of the lines in course of construction, by far 
the most important is that of the Glasgow Central Railway, 
On this, in the past half-year, the expenditure was £222,460: 
the Hamilton Hill branch took £20,864; the Tolleross and 
Newton branch, £15,313; and the Barnton branch, £7821, 
In the half-year that has now been begun, the expenditure on 
the lines and works in course of construction will be increased, 
but on the lines and works open for traffic will be decreased, 
though for the half-year the official estimate of the capital 
expenditure is now £685,892, out of which the Glasgow 
Central Railway takes the large amount of £319,573. The 
next largest item in the contemplated expenditure is that 
under the Additional Powers Act of the Company of 1890, 
which is estimated at £59,749. The powers that the Cale- 
donian Company has acquired during the last three years 
point to a series of works of magnitude in the future; for, 
after the current half-year has passed, there will still remain, 
according to the official estimate, an amount of £2,347,959 
as the further expenditure contemplated after the end of the 
current half-year. Unquestionably the rivalry of the past 
between the great lines had much to do with that expendi- 
ture; but there are some of the works that are in progress. 
For instance, that great and important work—the “ Glasgow 
Central Railway ”’ and the subsidiary but still useful Hamilton 
Hill line—are both said in the official report to have made 
“considerable progress” during the past half-year; and at 
the present rate of expenditure the Glasgow Central line 
should be very near completion at the end of the year, and 
the time cannot be far off when that line shall become an 
important feeder of the Caledonian traffic. Unquestionably, 
the future of the Caledonian must be affected by the position 
and prospects of the great industries that centre on and near 
the Clyde; but these industries may be said in some degree 
to have passed through a prolonged depression in turn, for 
the iron trade was crippled by the strike before other indus- 
tries were very greatly affected, and that trade is recovering 
now as far as the volume of it is concerned. How soon 
recovery may begin in other industries it is impossible to say, 
but the extensions that the Caledonian has made of late, and 
is still making, should begin soon to show their effect in 
a further enlargement of the volume of traffic, whilst the 
*‘peace”’ that prevails between the great railways permits 
of working economies, and of large savings of Parliamentary 
costs. Altogether, it may be believed that, though the 
capital commitments are heavy, the great Scottish railway 
has some bright gleams in the future prospect. 


THE HISTORY OF THE CUNARD COMPANY. 


Ir has been pointed out to us that our history of the 
Cunard Company is incomplete in certain respects, princi- 
pally in that it has not been brought down to date. The 
deficiencies are, however, very easily supplied. Mr. George 
Burns was created a Baronet in the Jubilee year, 1887, and 
died on the 2nd June, 1890, aged 94. A biographical notice 
of Sir George Burns will be found in our impression for 
June 6th, 1890, page 458. The present chairman of the 
company is his son, Sir John Burns. The Oregon was 
lost at sea, not far from New York, on Sunday, March 6th, 
1886. She was run into by a large American schooner, but, 
by the aid of her watertight compartments, she was kept 
afloat for eight hours, until all her passengers, crew, and 
mails were transferred to another steamer. A very full 
account of her loss will be found in THE ENGINEER of 
March 19th, 1886, page 229. The exceedingly fast passage 
of the Etruria in August, 1885, has since been beaten, as 
will be seen by our impression for January 6th, page 8. 
In August, 1892, the Etruria made her run out in 6 days 
Oh. 22m. In July, 1892, the Umbria made her run in 
5 days 22h. 7m. 








LITERATURE. 


Transactions of the American Society of Mechanical Engi- 
neers. Vol. xiii. 1892. 


(ConcLtupIne NOTICE.) 


Tue final half of the volume is mainly devoted to the 
San Francisco Meeting, held from May the 9th to the 
16th, 1892. After a brief notice of the excursions and 
general social arrangements, the report of the Committee 
appointed to get a standard size of flange was put in. 
Nothing seems so far to have been settled, except that 
the majority of those engineers and pipemakers who 
had replied to the Committee were in favour of the 
number of bolt-holes always being multiples of four. 
The final report of the Committee will probably be made 
at the Boston Meeting, which takes place in May. The 
first paper of much interest read dealt with the rapid 
advance made in the use of water wheels driven by jets; 
and it was asked by the author, Mr. J. Richards, why 
wheels of the kind had not been adopted at Niagara? 
There was no discussion. oa 

The next paper is on “ The Economy and Efficiency 
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of the Steam Engine,” by C. H. Peabody. This paper is 
highly mathematical and goes over old ground, but the 
main proposition is that the best scientific measure of the 
efficiency of a steam engine 1s its consumption of heat 
measured in thermal units. The discussion which followed 
was interesting, and largely turned on the importance of 
fixing on some definite data for the units to be em- 
ployed. Why, for instance, it was asked, should Professor 
Peabody take in a case cited for illustration, feed-water 
at the temperature proper to the back pressure ? In his 
reply, Professor Peabody called attention to the not 
generally recognised fect that J varies, as referred to 
water, With the temperature. Thus at 39 deg. Fah. the 
energy expended in heating a pound of water one degree 
is properly 781 foot-pounds, and at 62 deg. Fah. it is 778 
foot-pounds. 

A short paper on the “ Electric Railway as applied to 
Steam Roads,” by Mr. B.J. Dashiell, of Philadelphia, came 
next. It was intended to give some light on the question 
of high speed train resistance. The mechanism used in 
carrying out a series of costly experiments is described. 
The results are given in tables. The main facts are very 
interesting. The experiments show that the total resist- 
ance is very much less than has been supposed, but the 
power required is nevertheless very large. Thus, for 
example, at 100 miles an hour, the total resistance per 
ton is 17°6lb. per ton, but the horse-power per ton is 
2463. Thus to run a train weighing, with engine and 
tender 150 tons, would require no less than 8750-horse 
power. At 70 miles an hour the horse-power is less than 
one-half as much. At 50 miles an hour it only amounts to 
6-horse power per ton, or for 150 tons to 900-horse power. 
Of course this is for a level. 

A paper by Mr. John Cooper introduced to the meet- 
ing a new development of an old idea, namely, a self- 
lubricating bearing, the invention of Mr. P. H. Holmes, 
of Gardiner, Me. The material used is a construction 
of selected graphite with wood fibre, made into 
a paste. with water, and then pressed into moulds. 
It is then saturated with drying oil and stoved. When 
finished the blocks may, it is stated, be machined like 
metal. The discussion which followed was interesting, 
and contains a good deal of information likely to be of 
use to electrical engineers. Then Mr. George Cummings 
mentioned a case where a dynamo spindle which gave 
incessant trouble was quite cured by the insertion of a 
few small slips of plumbago in grooves cut in the brasses. 
No oil was used, and for two years it never was inspected. 
A very elaborate paper by Mr. Nagele on ‘‘ The Density 
of Water at Different Temperatures,” will interest 
physicists if not engineers. The paper by Mr. Goss on 
an ‘* Experimental Locomotive ’ has already been pub- 
lished with the illustrations in our pages, and curiously 
enough did not evoke any discussion. A great deal of 
space is taken up by a very academic paper by Mr. A. 
W. Stahl, U.S.N., on ‘* The Utilisation of the Power of 
Ocean Waves.” It was followed, however, by a long 
discussion. We can heartily recommend to those who 
are interested in cold storage the paper by Professors 
Denton and Jacobus, of Hoboken. This is summary of 
results of experimental measurements of the performance 
of refrigerating machines. The authors have taken state- 
ments of results obtained by Professor Schriéter and 
others, and tabulated and digested them in such a way as 
to show the difference between the theoretical and actual 
results. This work appears to have been very carefully 
dore. There was no discussion. 

A paper on “Machine Moulding” contains a great 
deal of common sense, and the discussion which followed 
it is to the point. 

It would be but waste of space to go on giving a list of 
the papers contained in the remainder of the volume. 
We shall confine our attention to those only which 
most deserve notice. The first of these is undoubtedly 
one on ** The Elastic Curve and Treatment of Structural 
Steel,” by Mr. G. C. Henning, of New York. In this 
elaborate paper will be found probably all that is known 
in the States about steel, summarised. 

A paper on “ Two-cylinder versus Multi-cylinder 
Engines,” by Messrs Green and Rockwood, deals with a 
subject of much interest. Mr. Rockwood some time since 
advanced the proposition that more than two cylinders 
were unnecessary to secure the highest theoretical 
economy in the use of steam. This theory was severely 
criticised. The object of the paper was to give the 
Society an account of a series of tests made with a triple- 
expansion engine so constructed that the intermediate 
cylinder could be cut out, the engine then running com- 
pound. The engine is of the Wheelock type. Thehigh- 
pressure and intermediate cylinders are tandem, their 
pistons driving one crank, while the low-pressure piston 
drives another crank. The two first mentioned cylinders 
are respectively 12in. and I6in. diameter, with a 
stroke of 36in.; the low-pressure cylinder is 24tin. 
diameter by 48in. stroke. A vertical boiler rated 
at 175-horse power supplies steam through a well clothed 
pipe 325ft. long. A separator is placed about 15ft. from 
the engine, and the water collected in it is returned by a 
steam loop to the boiler. The condenser is of the jet 
type. All the arrangements for testing were of the most 
approved kind. The action of the valve gear, as shown 
by the diagrams, was very good. ‘The first and second 
cylinders are jacketted all over. The low-pressure only 
has the covers jacketted. The receiver is jacketted, and all 
the jackets get steam at full boiler pressure. The average 
initial pressure was 143 lb. Four tests, two compound 
and two triple expansion, were made alternately. The 
results were practically the same, the water used per 
horse-power per hour only varying between 13-01 Ib. and 
13°41 ]b, A long discussion followed, principally remark- 
able for that when the facts contradicted theory, they 
were held by the professors to be untrustworthy, but no 
reason for this was vouchsafed. Professor Alden dealt 
with loss by “drop,” which is not unknown to our 
readers as a subject which has been a good deal dis- 
cussed, and deserves to be discussed a good deal further. 


, 


Professor Alden showed that in theory, drop must repre- | 
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sent a loss of work amounting to as much as 29 per cent. 
under certain circumstances. There is, however, very 
good reason to think that Professor Alden was wrong. If 
he is right, the question naturally arises, what has be- 
come of the lost work; but on this point he said nothing. 
That is really the question to be attacked. 

The volume concludes with memorial notices of 
members deceased during the year, We have devoted a 
good deal of space to the book, certainly not more we 
think, than it deserves. We wish that a similar volume 
of transactions was issued by any of our own mechanical 
engineering societies. 

Shortly after the publication of our first notice, we 
were asked by several correspondents how the ‘“ Trans- 
actions” could be obtained, the circumstance that we had 
already given the required information being overlooked. 
To save further trouble, we may say that the book is 
published by the American Society of Mechanical Engi- 
neers at No. 12, West Thirty-First-street, New York. We 
do not know what the selling price is; but we learn from 
the report of the Finance Committee that each volume 
costs the Society about 7:50 dols., or, say, £1 11s. 3d.; 
from which we gather that the number printed is probably 
little more than sufficient to supply one to each of the 
members. 








CENTRIFUGAL GRINDING MACHINES. 





We illustrate by the accompanying engravings two of 
several forms of ‘‘ Wings’”’ centrifugal grinding machines, 
made by Messrs. Pedrick and Ayer, of Philadelphia, and now 
being introduced into this country by Mr. Adolph Riekmann, 
Knightrider-street, London. When a grindstone or emery 
wheel is used for grinding tempered tools, it has been found 
necessary to have them revolve at a very low rate of speed, 
or else employ water to keep them from drawing the temper ; 
and many ways have been invented and employed for supply- 
ing and applying the water, and none have seemed to be 
completely successful. If a wheel or stone be revolved at 
anything more than a moderate speed, the moment a drop of 
water is applied it will fly off, and the highest otherwise 
available speed has not been attainable even with the stones 
running in water. Cases, troughs, and coverings have been 
adopted to catch the water, which have been effectual in this 
respect, but keeping the tool cool has been difficult. 
centrifugal grinders the water is applied to the stone or wheel 


at a point near its centre, and by capillary attraction is | 
caused to stick to the surface and accumulate in quantity | 


until overcome by centrifugal force imparted by the wheel, 
then commencing to flow in the direction of the point of its 
largest diameter, which is entirely encircled by a case which 
catches the water as its flies off, it is without the aid of a 
pump conducted back to the tank again; the faster the 
wheel is revolved the more rapid the water flows, and the 
ordinary rates of speed and amount of water now used can 
safely be multiplied several times. The water being made 
to flow on and over the surface of wheel with force, at right 
angles to its direction of motion, it is not so apt to fly off 
when coming in contact with the tool, but is inclined to keep 
on its natural direction of course; and then the current of 
water keeps the stone clean and becomes more effectual in 
keeping the tool cool by being held on the surface at the point 
of grinding contact. 

These machines (Fig. 1) areadapted to machinists’ tool grind- 
ing, and carry two grinding wheels, one at each end of arbour. 
The piping for feed-water and overflow are so located as to 
accomplish the greatest convenience of manipulation, and 
also provide against any clogging with sediment. The feed- 
water pipes are furnished with an automatic stop valve, 
which provides for the positive stop flow of water directly 
after the motion of the machines are stopped, in case the 
workmen neglect to turn the cocks. 


In the | 
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Fig. 2—VERTICAL SPINDLE GRINDER 


The machine (Fig. 2) carries a single wheel, and is designed for 
grinding all kinds of wood-working tools having straight 
edges, like planes, chisels, knives, &c. The water is brought 
on to and carried over the surface of wheel and back to tank 
again by centrifugal force alone, and so continuously as long 
as water is kept in tank. 

Another useful form of machine is a small one designed 
for grinding inside gouges, cutters and tools having concave 
cutting edges, and will grind all such tools to a true arc of a 
circle within its limits. The grinder is a cone, and no doubt 
is more serviceable and effective than a gang of wheels 
mounted in the ordinary way. 








PRoposED ELEcTRIC LIGHTING OF THE EAaLING DISTRICT.— 
Messrs. Bramwell and Harries have presented a report on the con- 
dition connected with the electric lighting of the Ealing district, 
and on the utilisation of the waste heating power from the refuse 
destructor, and they have given estimates of the probable cost of 
lighting the district from one or both central stations which they 
propose. 


THE OWENS COLLEGE ENGINEERING SocieTy.—At an ordinary 
meeting of this Society, held on Tuesday, February 28th, Mr. W. 
H. Fowler, M.I.M.E., in the chair, Mr. Thomas Foster read’a paper 
on “‘ Engineers’ Cutting Tools.” The author began by a reference 
to the wood tools of the pattern-maker, pointing out the nature of 
their cutting operations, and how they ought to be sharpened and 
used. He next pointed out and illustrated how the process of 
cutting metals was a compound of shearing and crushing, showing 
the necessity of a ‘‘ clearance” angle and for an angle of ‘‘ rake.” 
and the reason why the rake should be greater for wrought than 
for cast metals. He then discussed the application of these 
em a to tools used for planing, turning and drilling, and 
described a method for accurately determining the rake or keen- 
ness of tools for cutting any particular kind of metal. The paper 
was illustrated by excellent coloured drawings. The chairman, 
Messrs. Hiller, Stanton, and Dunkerley took part in discussion. A 
vote of thanks was accorded the lecturer. There was a good 
attendance. 

THE WATER SupPpLy OF BRUSSELS.—With the growth in the 
population, and of the industries of Brussels, the necessity has 
become manifest for an additional supply of water to that now 
available. A new scheme has therefore been prepared by M. Put- 
zeys, the engineer to the town, and this has just been laid before 
the Municipal Council. Its most remarkable feature is probably 
the proposition that the supply of water for domestic consumption 
should be kept distinct from that required for industrial purposes. 
According to the project the water would be obtainable from the 
non-navigable channel of the Meuse, opposite the islet known as 
Vas Ti Frotte, about 1:24 miles above Namur. Here a circular 
iron well provided with regulators, so as to deal with the fluctua- 
tions in the level of the river, would be sunk in the stream, and 
would have a capacity of 130,000 cubic metres of water daily. The 
well would be connected to a double steel column communicating 
with an aqueduct leading to the elevating works, which are to be 
situated near the Flawinne railway station. The aqueduct will for 
a length of nearly two miles be dug out of solid rock, at a depth 
of 144ft. lower than the level of the river. The elevating works 
will comprise the preliminary water basins and the filters, and the 
water after being filtered will be pumped through mains 28in. in 
diameter into an aqueduct leading to the projected distributing 
reservoir in the Bois de la Cambre, in Brussels. The total length 
| of the aqueduct is about forty-one miles. The capacity of this new 
reservoir will be 31,000 cubic metres, or a trifie more than the 
present daily consumption in the city. The scheme has been 
worked out for the supply to Brussels of from 29,000 cubic metres 
to 87,000 cubic metres a-day. If the project drawn up is adopted 
by the Municipality, the town would have a double water service. 
| The first—that now existing—yields daily from 30,000 to 35,000 
cubic metres of potable water ; and the second would furnish, as 
already mentioned, from 29,000 to 87,000 cubic metres of water 
daily for industrial purposes. Under these circumstances there 
would be a double service of mains, arranged in such a manner 
that the river water could not possibly get mixed with that which 
is distributed on the present system. It is estimated in the report 
| of the engineer, that the quantity of water which would be avail- 
able by the execution of the scheme would, after taking into 
consideration the question of the constantly-increasing popu- 
lation, suffice for all possible requirements during the next forty 
| years, 
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THE CAMPANIA. 


Tue Cunard Company’s new greyhound, the Campania, is 
now about complete, and availing themselves of the extra 
high tides due at the end of this week and beginning of next, 
the Fairfield Company intend taking her down the river, as 
far as the Tail of the Bank this—Friday—morning. The 
huge vessel is drawing close on 25ft. aft, and about 23ft. 
forward. It is said to be the builders’ intention to put the 
vessel through some preliminary steaming trials on the Clyde 
and estuary, and thereafter take her round to Liverpool, 
when she will be docked in the West Float Dry Dock, Bir- 
kenhead, and be treated with a patent anti-fouling composi- 
tion. Returning to the Clyde, she will be put upon her official 
trials, and thereafter handed over to her owners, who have 
advertised her to start on her maiden voyage on April 8th. 
All the joiner work and most of the decorative paint work in 
the various saloons is about complete, the only part in an 
unfinished state being the grand staircase. On several days 
this week friends of the Cunard Company—their captains, 
officers, and friends—by special card were privileged -to see 
over the Campania, Sir John Burns and a special party 
visiting the vessel on Thursday. The electric light 
installation is now complete, being, of course, far and away 
the most extensive and elaborate ever fitted on board ship. 
The grand diving saloon, with its wide and lofty well and 
glass dome, as seen under the glare and sheen of the electric 
light, is a spectacle of the most magnificent description, and 
what is true of the main saloon is also proportionately 
applicable to the music saloon, ladies’ saloon, smoking-rooms, 
and other minor apartments. 

The Campania has four complete decks, which, with their 
heavy beams and continuous plating, form longitudinal, as 
the sixteen strong heavily-stiffened cross bulkheads through- 
out the length form transverse, in members of the hull 
structure. In addition to these four decks—termed the 
upper, main, lower, and orlop decks—there are the super- 
structures of the topgallant forecastle and poop decks, extend- 
ing from and in a line with which is the hurricane deck, and 
surmounting this again the shade deck, while high above 
this still is the flying or navigating bridge, some 55ft. above 
the sea level. 

inning with the orlop deck, which is altogether below 
the water level: This deck is chiefly occupied with cargo, 
and for refrigerating chambers, store-rooms, &c. The deck 
above is occupied forward and aft by steerage berths in large, 
open, well-lighted and ventilated apartments, all the berths 
being of the airiest possible description, formed of iron, and 
fitted in tiers of two in height. The openness of these 
apartments may be better understood when it is stated that 
the height between the decks is as much as 8ft. 3in. clear 
between the beams. On this deck for a considerable distance 
first-class state-rooms, each with three berths, are arranged, 
and at the sides of the engines and boilers, and completely 
isolated from the sleeping-rooms, are the principal galleys 
and sculleries. These form a most extensive range of apart- 
ments, complete with cooking stoves, boilers, and every 
modern appliance of the sort calculated to minister to the 
pampered palate of the modern voyager. The fittings and 
appliances in this department and in the other galleys 
throughout this great floating city have been supplied by 
Messrs. John Phillips and Co., Broomielaw, Glasgow. 
Hoists communicate with large pantries on the deck above, 
situated at the sides of the hall and grand staircase, which 
give entrance to the main dining saloon. 

The grand staircase, leading down through two’decks—the 
upper and hurricane—and the dining saloon to which it 
conducts on the main deck, and the music saloon on the 
upper deck, together forms the grand magnet of concentred 
attraction to visitors. By reason of the boldness of the archi- 
tectural design and quiet decoration, no less than their 
exceptional height and amplitude of feature, these apartments 
are strikingly magnificent, and almost outvie comparison with 
all of the high-class steamships hitherto produced. The main 
saloon, which is entered by swinging doors from each side of 
the staircase hall, measures about 100ft. long by the full 
internal width of the vessel, or about 64ft.; the clear height 
from floor to ceiling being 8ft. 8in. Contributing to the im- 
posing loftiness of this grand saloon is an immense well 30ft. 
long by 20ft. wide, extending up through two decks, and 
crowned by a dome of varied colour glass about 3ft. above 
shelter deck, protected by an outer skylight of teak and a 
broad curved casing of jin. steel. The interior of this 
well is panelled and decorated in cream-coloured woods 
and gold ; borrowed light being diffused into the music room 
which surrounds the well on upper deck, through glass swing- 
ing panels sectioned with light framing of old English pattern. 

The lining of the grand saloon itself is in rosewood, teak 
and other dark hardwoods, each side port being architecturally 
treated as a casement. These sideports and every alternate 
one along this deck are distinguished by several special fea- 
tures which render them noteworthy. They are the patented 
manufacture of Messrs. Uteley, of Liverpool, and are designed 
to afford efficient ventilation, even when closed in any 
weather. The sidelight proper is in from the ship’s skin 
some distance, and fitted on a bevel instead of being vertical. 
Between the glass frame and the outside of the port, corre- 
sponding to the ship’s skin, there is space enough on the 
upper side of the circular opening thus formed to admit air 
through grated apertures, having corresponding grated aper- 
tures in the interior, fitted above the sidelight, and consonant 
with the architecture. 

Four rows of mahogany tables extend from end to end of 
the saloon in the centre, and numerous short cross tables are 
arranged at the sides, some of them in alcoves suited for 
family parties. Revolving chairs, with the company’s crest 
carved on the back, are fitted at convenient distances all 
round the tables. The sideboards, chairs and other items 
of the upholstery furnishings are all in harmonious keeping 
with the other features, and have been made and fitted by 
Messrs. Uylie and Lochead, Glasgow. 

The grand staircase, like the saloon, is panelled in dark 
hardwoods, and the balustrading and hand rails form a 
notable specimen of this style of workmanship. 

The music saloon, which is entered at each side of the 
staircase, is fitted in a light style of architecture, the wood 
employed being chiefly satinwood of rich markings. In 4 
recess at the aft end is an organ in satinwood case, by Mason 
and Hamlin, and near it a grand piano, by Collard and 
Collard. Sofas extend all round the sides, and at the fore 
end is a fireplace and overmantle exhibiting splendid work- 
manship. Doors at the forward end lead into passages, be- 
tween which are ranged the state-rooms. Many of these, 





attached ; the price at which these rooms en swite are being 
booked, our representative was informed by a Cunard officer, 
reaching to as high as £250 for the sage. Aft of the 
grand staircase, but approached from it through long passages, 
is the first-class smoking-room—an ideal shrine for the 
worship of the goddess Nicotine, in dark unpolished oak, 
beautifully carved. Small alcoves, each with its own table, 
chairs, lounges, &c., are arranged along the sides, and large 
luxuriant ottomans occupy the centre space. The smoking- 
room is also, of course, entered from the deck direct in 
several places. 

The second-class accommodation is on a scale of corre- 
sponding magnificence and comfort. It is grouped on all 
three decks, aft of the first-class accommodation. The dining 
saloon is on the upper deck, finished in light polished oak, 
and above it on the hurricane deck is the ladies’ saloon, 
finished in satinwood, and furnished with lounges, grand 
piano, &c. The second-class smoking-room occupies an iron 
house on p deck, which, like the forecastle head, is reached 
from the hurricane deck by fore-and-aft gangways. In the 
poop, and underneath it, are quarters for the army of stewards, 
&c., store-rooms, third-class baths, &c. Under the forecastle 
deck are quarters for the seamen, firemen, greasers, &c., 
third-class cooking galleys, store-rooms, &c. &c. The sieer- 
age quarters on the lower deck are reached by trunkways 
from the weather decks here and 4here throughout the vessel’s 
length, but chiefly at the extremities. 

It is computed that approaching 2000 souls will be on 
board the Campania when she has hermaximum complement 
of passengers and working staff. There is first-class accommo- 
dation for some 700, second-class 160, the remainder being 
made up of steerage passengers, officers, engineers, firemen, 
stewards, &c. &c. 








PRIVATE BILLS IN PARLIAMENT. 


THE siege which has been for some past years pressed 

rather strongly against the construction of north and south 
underground railways shows signs of being raised, judging 
from the fact that a committee of the Lords has passed the 
Baker-street and Waterloo Railway Bill. Certain amend- 
ments have been introduced for the sanction of the Commons, 
and after that formal ordeal has been surmounted, the Bill, 
which belongs to the suspended list, will require only the 
Royal Assent to become an Act. Starting from the present 
Waterloo terminus, the new electric line passes under the 
Thames on the up-stream side of the South-Eastern Charing- 
cross bridge, and adopts a fairly straight course vid Regent- 
street and Portman-place to the fringe of the Royal Botanical 
Gardens. Here it takes a sharp turn, and runs parallel to 
York-terrace to its terminus in Baker-street, a total distance 
of a short three miles. As the stage of progress, to which 
the various Metropolitan railways of a similar character have 
arrived at, may possess some interest for our readers, and as 
an encouragement to the promoters, we will risk a little 
recapitulation and record that the Clapham Junction and 
Paddington Railway, the Edgware-road and Victoria Railway, 
the Hampstead, St. Pancras, the Charing Cross Railway and 
the City and South London (Islington extension) Bills have 
all been read a second time. Powers are sought in the last- 
named Bill to construct a second tunnel under the river on 
the down-stream side of London Bridge, the existing subway 
being situated on the up-stream side of that structure. 
After reaching the Middlesex bank, the line proceeds with 
stations at Moorgate, Lombard, and Old-street and Finsbury- 
circus to the Angel at Islington, a total length of about two 
miles and a-half. This extension is a suspended Bill, but the 
Company has another in Parliament referring to an exten- 
sion of time for the completion of their present undertaking 
from the temporary Stockwell terminus to the permanent 
depét at Clapham Common. By instruction to the Committee 
and arrangement, both these Bills were regarded as one by 
the Committee, and the preambles of both were declared to 
be proved. 
In our last impression we drew attention to the notice 
of motion that an instruction be issued to the Committee to 
insert a clause in the Bills to empower the London County 
Council to purchase all the new metropolitan underground 
railways under certain conditions. On the motion being 
made, and the question being put in the House with regard 
to the City and South London Railway Bill, it was negatived 
by nearly two to one. This decision may probably be taken 
as a precedent, and determine the matter with respect to all 
the other Bills similarly concerned. Ten additional petitions 
have been deposited against the London Improvements Bill, 
and two withdrawn, namely, that of the Kensington Vestry 
and the London and North-Western Railway against the 
Clapham Junction and Paddington Railway. A report from 
the Committee of Group No. 2 of Railway and Canal Bills 
mentions that the Hampstead, St. Pancras, and Charing- 
cross Railway does not cross on the level, any railway, tram- 
way, tramroad or highway. The report of the Board 
of Trade was favourable towards the = of 
the Bill, and amendments were inserted which appeared to 
the Committee to meet the objections of the Local Govern- 
ment Board. Finally the Committee examined the allegations 
contained in the preamble of the Bill and amended them, 
so as to make it consistent with the provisions of the Bill as 
passed by the Committee. An important concession was also 
made to the promoters by the Committee in dispensing with 
the restrictions imposed upon all railway companies by 
Standing Order 153. It is therein enacted that in the case 
of a Railway Bill, no company shall be authorised to raise 
by loan or mortgage a larger sum than one-third of their 
capital. Further, until fifty per cent. on the whole of the 
capital shall have been paid up, the company shall not be 
permitted to raise any money by loan or mortgage unless the 
Committee report that such restriction should not be enforced, 
with the reasons on which the opinion is founded. In the 
present instance it was proved to the satisfaction of the 
Committee that the construction of the line, which is to be 
in sections, would be facilitated by allowing the company to 
borrow money by instalments as the successive sections 
became completed, and hence the dispensation. Standing 
Orders having been complied with in the case of the Kensing- 
ton and Knightsbridge Electric Lighting Company’s Bill, it 
was ordered to be read a second time. The London and 
Blackwall Railway Bill was read a third time and passed, 
but the “ North British” Petition for additional provisions 
not having been en regle, the Bill was referred to the Select 
Committee on Standing Orders. It may be mentioned that 
the Waterloo and City Railway will be taken in Committee 
on Tuesday next, and that the opposition of the South- 
Eastern has been withdrawn. 





and of others along the sides of the vessel on the same deck 
with the grand saloon, have large open sitting rooms 


In the Commons the London Streets (Removal of Gates 


Some suggestions were made by the Committee iu declayj 
the preamble proved. The evidence against the Bill was jp 
some instances a little weak. No doubt an elderly person 
in bad health, who took up his abode in a barred street, would 
prefer that the obstruction remained. No particular im. 
pression is likely to be made by a statement, which, while 
admitting that if a particular bar or gate were removed there 
would be at once a large increase of traffic in the street, dig 
not include that such an admission proved the public 
advantage of, and the necessity for, its removal. A Select 
Committee of the Lords passed the Rhondda and Swansea 
Bay Railway Bill, which proposes to construct a loop line to 
shorten, cheapen, and otherwise improve the route from Aber 
Avon to Swansea, in the County of Glamorgan, at an esti. 
mated cost of £120,000, and a length of line of seven miles, 
The Great Western, who is strong in that part of the county, 
opposed the Bill, but the evidence of employers of labour and 
tin-plate manufacturers was conclusive. It was also stated 
that coal was to be obtained along the new route, and that it 
was sometimes cheaper to get freights at Swansea than at 
Port Talbot on the Great Western. The room was cleared 
for ten minutes, and the Chairman declared that the Bil] 
would be allowed to proceed. 

In the Committee of the House of Lords, professional eyi- 
dence was given testifying to the adequacy of the amount 
estimated as necessary for the completion of the important 
undertaking, the Manchester Ship Canal. It also appears 
that the sale of the surplus land will recoup the outlay to the 
extent of £100,000, and that upon the opening of the Canal 
some £369,000 will be released. It is not anticipated that the 
large sum of nearly a quarter of a million will be drawn upon 
to any appreciable extent, which has been allowed for the 
contingencies for the action of floods. The Cork and Fermoy 
and Waterford and Wexford Railway Bill, which was read 
for the third time in the Commons on the 9th ultimo, 
was agreed to by the Lords with amendments. This 
is the Suspended Bill, and must be distinguished from 
the one with the same title promoted in this ses- 
sion, of which we have already given the particulars. 
The latter has been read a first time in the Commons, 
and as it is an unopposed Bill, will probably have the same 
good fortune as its predecessor. In the Upper House the 
Bill intituled Rathmines and Rathgar Water and Improve. 
ment has been passed, and also the Cleveland Extension 
Mineral Railway Bill. The former of these seeks to confirm 
and legalise certain waterworks constructed by the present 
Commissioners, and to carry out further improvements for the 
benefit of the township, and to raise the small loan of £25,000. 
No capital is asked for in the latter undertaking, its object 
being simply to revive and extend the powers of the existing 
company under former Acts for certain railways in the North 
Riding of York. Both these are Lords’ Bills, and have just 
commenced their progress in the Lower House, having been 
read the first time and referred to the Examiner of Petitions 
for Private Bills, in accordance with Standing Order 72. 
In the case of the North British Railway, already described in 
our Articles, the resolution reported from the Committee 
with respect to the petition for additional provision is to the 
effect that the Standing Orders ought to be dispensed with, 
and that the promoters be permitted to introduce the 
additional provision, if the Committee on the Bill think fit. 
Our impression of the 3rd of this month stated that at the 
half-yearly meeting of the London Financial Association, the 
chairman observed that in connection with the opposition to 
the Alexandra Palace and Grounds (Suspended) Bill, it would 
be a question whether the undertaking should be abandoned 
or not at some further stage of its Parliamentary career. At 
the recent meeting of the London County Council, it was 
resolved, upon the recommendation of the Committee of 
Parks and Open Spaces, not to contribute towards the pur- 
chase of the land in question, as the price was exceptionally 
heavy. Notwithstanding the public benefit of open spaces, 
the price asked for them may be unreasonably high, 
and an attempt to put a wholesome check upon extravagant 


demands is a step in the right direction. This refusal does 


not augur over well for the future success of the Bill. Mon- 
day, the 20th instant, is the day appointed for the second 
reading of the Caledonian Railway, the Cork and Fermoy and 
Waterford and Wexford Railway, and the South Level Com- 
missioners Bill, the last having been sent down from the 
Lords. Yesterday the Amendments made in a Committee of 
the Lords with respect to the Baker-street and Waterloo 
Railway Bill were to be considered, and the third reading of 
the Manchester Ship Canal Lords’ Bill was to be taken. In 
the latter case, her Majesty's consent on behalf of the Duchy 
of Lancaster is to be signified. Last Session the Channel 
Tunnel (Experimental Works) Bill was introduced into the 
Commons, but advanced no further than the first stage. A 
notice of motion has been given to ee the second read- 
ing of it for the next six months, and it is possible such a 
fate may await it. We are glad to welcome another un- 
opposed Bill, under the title of the Harrow-road and 
Paddington Tramways, although its pretensions are of a 
very modest order, only demanding an extension of 
time for the completion of works authorised by its 
Act of 1891, for which its present capital appears to be 
sufficient. Having escaped the hostility which has attended 
so many of its fellow pilgrims, it has been referred to the 
Chairman of the Committee of Ways and Means. Some 
amendments have been made in Committee with respect to 
the Bosley Heath Railway Bill, which have been reported to 
the House. Powers are sought by the promoters to extend 
the time for carrying out their new works and for other 
purposes, without, however, necessitating the raising of any 
additional funds. We regret to have to record that, notwith- 
standing the friendly warning in our last article based upon 
the authority of a Standing Order, there have since been 
several instances in which it has been necessary for the 
Legislature to exercise its prerogative, and to summarily point 
out that ‘compulsory powers” are available for other 
purposes than for the purchase of land, or the right to run 
over the track of an unfriendly railway company. 

A Committee of the Lords bos passed the preamble of the 
two Manchester Ship Canal Bills, and of the Improvement 
Bills of the Manchester and Oldham Corporations. 








Tue Local Government Board has sanctioned a loan 
for £6500 for carrying out works of water supply and sewerage at 
Llangefni, after an inquiry held in November last by Major- 
General C. Phipps Carey, R.E., when the necessity for these works 
was clearly shown. The town of Llangefni is — increasing in 
importance, and will shortly be ae the capital of the 
county, the County Council and other public bodies having esta- 
blished themselves in this place. The wg have been prepared by 
Messrs. Charles H. Beloe, M. Inst. C.E., and Frank E. Priest, 





and Bars) Bill was passed after a good deal of opposition. 


Assoc. M. Inst. C.E., and the works will be proceeded with at once. 
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DESCRIPTION OF A 281nx. STEEL MILL, WITH 
SHEARS AND SUBSIDIARY PLANT, FOR THE 
NEW BRITISH IRON COMPANY, BIRMINGHAM.* 

By JEREMIAH Heap, M. Inst. C.E., F.C.S., &c. 
ug author's original instructions were to prepare designs and 


specifications for a cogging and shearing plant, capable of dealing 
with ingots weighing about 20 cwt. each, and measuring not more 
than 15in. —— at the thick end. It was desired to roll these 
down into billets ranging from 6in. to 3in. square, or from 7in. by 3in. 
to 6in. by 2in. A sufficient length of bedplate was to be provided 
for the addition to the train of a finishing mill, which was to be 
driven, if desired, by the same engine. A hot bloom shears was to 
be provided of sufficient power to cut slabs 10in. square, or 20in. 
by din., at the rate of six strokes per minute. e maximum 
sressure of steam to be supplied by the buyers was 100 lb. per square 
inch, and the accumulator pressure for the balance cylinders was to 
be 7001b. per square inch. 

The drawings now submitted were prepared in obedience to these 
instructions, and all the work represented by them has been made. 
Before proceeding further, the author desires to acknowledge the 
assistance he has received throughout from Mr. George Allan of 
Corngreaves Ironworks, who represented the buyers; Messrs. 
Davy Brothers, the makers and designers jointly with him of the 
engines ; Messrs. Robert Harvey and Co., and their manager Mr. 
Crowe, in respect of the hot bloom shears; Messrs. Taylor and 
Farley in respect of the mills ; and Mr. A. P. Head, his son and 
assistant in the preparation of this paper. He will now describe 
the drawings. m " 

Engines.—The engines are horizontal, non-condensing, and 
reversing. They comprise two cylinders 36in. diameter oan 42in. 
stroke, adapted for a pressure of 1001b, per square inch, and a work- 
ing piston speed of 840ft. per minute. This corresponds to 120 revo- 
lutions of the crank shaft and about 40 of the second-motion shaft 
and mill trains. The steam is distributed by piston valves 14}in. 
diameter, the valve chests being immediately above the cylinders. 
Ateach end of the cylinders are automatic escape valves, which can 
also be opened from the starting platform. The steam enters each 
of the valve chests in the centre between the two pistons forming 
the valve, and the exhaust is by a vertical pipe at each end. The 
steam branches are llin. and the exhaust 13in. diameter. These 
extra large sizes were specified with a view to realise, as far as 
possible, the idea that the only obstacle the steam should meet in 
its passage from boiler to atmosphere should be the piston. The 
cylinders are bolted by their front flanges to a strong frame of box 
section, and are therefore accessible all round. They are cleaded 
with non-conducting composition, covered with wood lagging and 
finished with planished steel sheets. The pistons are packed by two 

irs of cast iron Ramsbottom rings, each pair being in one groove. 

e-rings are butt ended and free to turn. The piston valves and 
spindles are of cast iron in three lengths, and hollow throughout. 
he valve pistons are packed with deepcast iron rings having radial 
saw-cuts inside to insure elasticity without sacrificing side surface. 
The port ways are fitted with cast-iron liners, the ports being sub- 
divided into lozenge-shaped orifices. The steam is admitted to 
the valve-chests by a 154in. equilibrium valve, worked from the 
starting platform,and furnished also with a screwed spindle and 
handwheel, by which it can be securely fastened down whennecessary. 
The first section of the main frame carries the cylinders, motion- 
bars, and main bearings; the second carries the second-motion 
shaft and bearings. Two strong cross pieces bind all together, 
while leaving the reversing gear accessible from between the cylin- 
ders. The main bearings are of gun-metal with cast iron keeps. 
All the important shafts, rods, and forgings are of steel and finished 
bright, and all joints and bearings are adjustable. Each crank 
with its balance weight and crank pin forms one steel casting, the 
in end being cast downwards in the mould. There was some 
esitation at first in approving of this plan, in view of the fact that 
the failure of a crank pin may produce a serious catastrophe. But 
the evidence in favour seemed to be sufficient, and it was finally 
passed. The connecting rods are solid at their big ends, and at 
their small ends have straps secured by two bolts and broad keys. 

The valve gear is a modification of that first invented by 
Hackworth, and afterwards known as Marshall’s system. There 
is one excentric to each engine at right angles to the crank. 
Each excentric rod, at a point about a quarter of the length 
from the end, is jointed to, and vibrates on a radius link, 
hung from the end of a lever projecting upwards from a weigh 
shaft. This lever leans forward or Caskned as the weigh shaft is 
partially rotated by a horizontal reversing steam cylinder, which 
actuates both sets of reversing gear. The reversing cylinder is 
fitted with a “‘ hunting gear,” the object of which is to prevent any 
motion of the weigh shaft otherwise than in exact conformity wit 
that of the reversing lever on the platform. The action of the 
hanging radius link is to compel the excentric rod at the point of 
suspension to move in an are inclined to the horizon, one way for 
forward and the other for backward gear, and the far end of the 
rod to describe an approximately elliptical path, inclined to or 
from the horizon, according to the position of the reversing lever. 
The said excentric rod end is connected by means of a link and a 
bell-crank with the _— valves. This alee gear had been pre- 
viously supplied by Messrs Davy Brothers to rolling mill engines at 
Parkgate and elsewhere. The author found, however, after special 
visits to two such engines in operation, that the enginemen always 

. worked in full gear backwards or forwards, and regulated the 
speed by the throttle valve alone, which is obviously a wasteful 
practice. It was supposed that the hunting gear would be sufficient 
to enable the weigh shaft and its attachments to be held steadily 
in any position for working expansively, but it was found at the 
above inspections that this was not the case, and consequently it 
was decided to add an oil cataract, which obviates the difficulty, and 
is certain to effect a great saving in steam. Itis always necessary, 
however, to see that the enginemen make use of the appliances 
eo for working economically. Unless they are watched or 
on some interest in saving steam, they will still be apt to work in 
ull gear. 

The spur gearing for reducing the speed from 120 revolutions of 
the crank shaft to about 40 of the mill train consists of a 4ft. 
diameter cast steel pinion and a 12ft. diameter wheel with steel 
rim. The teeth are helical and the pitch 7in. There are no 
shrouds, the author having found it better to bevel the teeth 
inwards at their ends and round them over. Teeth so made do 
not break away at the ends, as is often the case with square-ended 
and shrouded teeth. In case, also, of aspanner or other obstruction 
being left between any two, it has a chance to work out before 
doing ee, instead of being pocketed with disastrous con- 
sequences. The teeth are turned on their peripheries, and weldless 
steel rings are contracted on the cast iron lon of the large wheel. 
The ends of the second-motion shaft are shaped to the form of the 
wobbler ends of the rolls, sufficient length being left for re-cutting. 
This is considered an improvement on the usual practice of keying 
on a ponderous fast crab, which acts, pro tanto, as a fly-wheel, 
where none is desirable. 

_ Mill.—The cogging mill and pinions rest upon two massive cast 
iron girders 22in. deep, the bottom flanges being 3ft. broad, and 
the surface and edges of the top flange planed. e housings, the 
feet of which have also planed surfaces, are secured to the top 
— of the girder by hook-headed bolts. They can thus be 
readily moved endways to accommodate rolls of varying length, and 
remain perfectly in line without any chocking or wedging. The 
housings and chocks are of steel, and ether with the steel 
wheels, were cast by Messrs. Osborn and Co., of Sheffield. The 
section of the ——- is nowhere under 105 square inches, which 
would require a tensile stress of 3150 tons+ to break them. The 
inner as, well as the bottom surfaces are planed, and the upper 
boss is bored and faced. The vertical travel of the top roll is 
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ldin. One feeding roller on each side is carried in the 
housings, and driven by a chain from the third live roller. 
The main rolls are 8ft. long in the barrel and 28in. diameter. The 
necks are 18in. diameter and 18in, long, and the wobblers 17in. 
diameter by 12in. long, with four recesses. The coupling spindles 
and boxes are of cast steel, all spindles except the leading one being 
7ft. long and the top ones spherical-ended. All chocks are planed, 
and all mill brasses are of phosphor bronze, and all provided with 
means of adjustment. The screws and boxes are of forged steel, 
Yin. diameter over the threads and ltin. pitch. The screws are 
driven by a small pair of reversing engines, pendant from a bracket 
on one of the housings. They have 6in. cylinders and Yin. stroke, 
and are fitted with steel gearing. All working levers are on an 
overhead platform, connected by a gangway with that from which 
the engines are worked. The upper roll is balanced by hydraulic 
cylinders attached by rods to their bottom chocks, and the rams of 
which are suspended by pillars from the housings. The pinion 
housings and chocks are also of steel, and planed and fitted with 
phosphor bronze bearings, everything being adjustable. The 
pinions are of steel, 32in. diameter by 30in. long, with double helical 
teeth, bevel-ended. Shrouds turned on the edges have been added, 
to regulate the distance apart. The bottom pinion runs in a grease 
trough. 

The finishing mill consists of a pair of housings, with chocks and 
brasses, and rolls of the same length and diameter as the cogging 
rolls ; but this mill, not being immediately required, has not as yet 
been further sore A system of live rollers is fitted to the 
front and back of the cogging mill, as shown on the illustration. 
The rollers are all of cast iron except the two next to the mill on 
either side ; these are of cast steel. All roller spindles, shafting, 
and mitre wheels, are of steel, and all bearingsof gun-metal. The rol- 
ler gear engine is of the inverted reversing type, with two cylinders, 
10in. diameter and 12ir. stroke, geared in the proportion of 1 to 3. 
By means of a double-faced clutch the engine can also be made to 
drive the ‘‘ transfer gear” for carrying pieces to the finishing rolls. 
Provision has been made in the foundations and roller frames for a 
‘tilting gear,” but as the blooms to be dealt with are not very 
heavy, it was decided not to proceed with this until it should be 
found really necessary. 

Hot bloom shears.—The hot bloom shears are worked by a verti- 
cal engine having two cylinders, 18in. diameter by 24in. stroke, 
and double geared in respect of the cam shaft in the proportion of 
1 to 20. With six cuts per minute, the number of revolutions per 
minute is 120, and the piston speed 480. They are fitted with link 
reversing gear, but as in one direction the stresses produced by the 
cut are more favourably resisted by the several bearings than in the 
other, the reversing gear is temporarily fixed for that direction, 
and only used in the other in exceptional cases. The throttle valve 
ear is therefore alone connected with the working lever platform. 

"he throttle valve has a small jockey valve upon its back, the effect of 
which is to enable the driver to start and stop easily and gradually, a 
ratherimportant matter when the engines are powerful and the resist- 
ance light at starting. The two spur wheels and two spur pinions 
composing the gearing are all of cast steel with double helical teeth 
unsbrouded and tapered at the ends, and rounded as before 
described. The shafts are all of forged steel, the bearings of gun- 
metal, and adjustable. The frames, keeps, slide, and toggle are of 
cast iron, and properly machined and fitted. The main bearings 
are 12in. diameter by 17in. long, and fitted with four steel bolts 
7in. diameter, which pass vertically through the frames from top to 
bottom. Between the broad live roller frame on the delivery side 
of the cogging mill and the blades of the hot slab shears is another 
long roller frame in continuance thereof. The rollers are, how- 
ever, shortened from 7ft. 9in. to 3ft. 6in., and again near the shears 
to lft. 10in. On the delivery side of the latter they are fixed in a 
swing frame, which gives way as the piece is cut, but returns to 
the level afterwards by the action of an overhead hydraulic 
cylinder. The live rollers throughout the whole system are driven 
by mitre wheels on a single long shaft, itself driven by an inverted 
auxiliary reversing engine, with cylinders 7in. diameter by 10in. 
stroke, geared in the proportion of 1 to 2 and operated from the 
platform overlooking the receiving end of the shears. All toothed 
wheels are of cast, and spindles of forged steel, and all bearings of 
gun-metal with cast iron keeps, The rollers and frames are of cast 
iron. 

The total weight of the engines and appurtenances is estimated at 
100 tons, of the mills and appurtenances 250 tons, and of the hot 
bloom shears and appurtenances 65 tons. 

In contributing to the Institution these drawings and descrip- 
tions, it is not claimed that they contain any striking novelties, but 
rather that they are the result of long and careful consideration of 
the conditions they were designed to meet, and represent a good 
modern steel cogging plant of moderate size and cost. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.— QUEEN’S BENCH DIVISION. 
March 14th, 1893. 
(Before LorD Justice A. L. SMITH, without a Jury.) 
TEMPERLEY AND CO, AND THE TEMPERLEY STEAM SHIPPING 
COMPANY, LIMITED v. THE LIGHT ASPHALTIC CEMENT SYNDICATE, 
LIMITED. 
THIS was an action for damages for breach of contract. The 
oem J. Temperley and Co., are the managers of the Temperley 
team Shipping Company, and the company own a steamship 
called the Pembridge. The defendants are the proprietors of a 
composition for use on the inside of ships in lieu of the ordinary 
cement. The composition is a bituminous cement, made of 
round corkwood, boiled oil, and hard and liquid asphaltum. 
t is lighter than Portland cement. In November, 1890, the plain- 
tiffs entered into a contract with the defendants, under which the 
defendants were to apply the composition to the inside of the Pem- 
bridge. The cement was accordingly applied and the Pembridge 
made her first voyage, going to Suez, Calcutta, and back to Hull. 
Mr. Charles Temperley, who was a partner in the firm of J. 
Temperley and Co., and also a director of the defendant company, 
saw her on her return, and the cement was found in certain places 
to be floating in the tank, and in other places tobe adhering to the 
top of the tank. The result was that the Pembridge had to be re- 
cemented. This took fourteen days. The plaintiff alleged, first 
that the defendant company had not cemented the ship at all 
within the meaning of the contract ; and, secondly, that the 
cement was not applied in a proper, skilful or workmanlike 
manner, and they claimed £1200 4s. 8d. as damages, being 
£750 4s. 8d., the cost of removing the composition and re- 
lining the Pembridge with cement, and £450 for fifteen days’ 
demurrage at £30 a day. The defence was that the contract was 
ee the special cement made by the defendants, and that 
that been done, and that the work was toa great extent experi- 
mental, and that the cement was properly applied, but that the 
invention was a total failure ; the reason being that the cork in the 
cement made it of less specific gravity than water, and, that, 
therefore, if the water once got under the cement by any crack, it 
would so act upon it that it wonld float the cement off. It was 
suggested that as Mr. C. Temperley wasa director of the defendant 
company he was naturally anxious to push the invention; and 
that, as he could not get outsiders to try the cement on their 
ships, he tried it on the Pembridge purely as an experiment. 

Mr. Lawson Watton, Q.C., Mr. T. W. Curry, and Mr. 
ERNEST POLLOCK appeared for the plaintiffs ; Mr. J. G. Wirt, Q.C., 
and Mr. T, TERRELL for the defendants. 

His LorpsHIP, in giving judgment, said—This action is brought 
Pe the defendants upon a contract made on November 5th, 
1890. The plaintiffs allege that that contract has been broken b 
the defendants. The first question is, What is the contract? It 
would appear that one, Goodall, had taken out a patent for the 
cement. It was a cement mixed with cork. It was much lighter 





than ordinary cement, and it was thought it would effect a revolu- 
tion in cementing ships’ bottoms. r. Charles Temperley is a 
director of the pans: company, and, of course, he knew all 
about the cement. The new patent cement was to be put into the 
ship's bottom. Now, what is the contract? It is contained in a 
letter of November 5th, 1890, written by the defendants’ secretary 
as follows:—‘‘ Dear Sir,—I beg to confirm the arrangement made 
verbaily with your Mr. Charles Temperley that this company agrees 
to cement the steamer now building with Sir Raylton Dixon and Co., 
of Middlesbrough, for the sum of two hundred and fifty pounds 
(£250), this company finding all gear, labour, &c.” Now, if it 
rested there, there would be an implied warranty that the cement 
should be fit for the purpose. But it proceeds :—‘‘ Will you mg pe | 
inform me when she will be ready for cementing, and may I as 
you to be good enough to write Sir Raylton Dixon and Co. inform- 
ing them of your intention to use the light asphaltic cement? 
Messrs, Holtzapfel and Co., of Newcastle, the company’s manufac- 
turers, will place themselves in communication with the builders.” 
The contract is, therefore, ‘‘ We undertake to use our light asphaltic 
cement.” The contract is that they will cement the ship, “‘using our 
light asphaltic cement ”—i.¢., to cement with their cement, of 
course putting it on in an efficient and proper manner. Have they 
putiton? Yes. Have they put it on in an efficient and proper 
way ? Here there is a conflict. But Ido not hesitate to say that 
no matter how the cement was put on it could not be put on so as 
to be efficient. The ship came back in a disgraceful state. The 
evidence is all one way. Take the other ships to which the cement 
has been applied. In all cases where the cement was exposed to 
water it came off in the way that has been complained of in this 
action. The contract is to coat this vessel with their new special 
cement, and they have done it. There has been no breach of con- 
tract, and I must give judgment for the defendants with costs. 








THE INSTITUTION OF CIVIL ENGINEERS. 


PLANT FOR HARBOUR AND SEA WORKS. 


At the ordinary meeting on Tuesday, the 7th March, 1893, Mr. 
Harrison Hayter, president, in the chair, a paper was read descrip- 
tive of ‘‘ Plant for Harbour and Sea Works,” by Mr. Walter Pitt, 
M. Inst. C.E. 

The first part of the paper gave a short account of concrete- 
mixing machines. The difference between intermittent and con- 
tinuous mixers was one of degree merely—the efficiency of the 
later type being dependent upon the proper feeding of inter- 
mittent charges of stone, sand, and cement into the hopper. 
The arrangements for dealing with concrete in the block-yard 
were considered. One of the earliest examples of the ‘‘ Goliath” 
was that constructed in 1869 for the harbour works at 
Karachi. In its main features, it consisted of a strong timber 
framing carrying a hydraulic crab. On the crab were 
mounted a boiler and a set of rotary engines and pumps, which 
delivered direct into the hydraulic cylinder. The latter was 
placed on trunnions, so as to give an inclined pull. The engines 
that drove the pumps also actuated, by separate gearing—which 
could be worked independently—both the traverse-motion and 
the longitudinal travelling-motion of the whole machine. The 
maximum load was 40 tons, and the diameter of the hydraulic 
cylinder was 12in. This machine worked well, although there was 
a slight tremor, owing to only two pumps being used ; with three 
pumps a more even delivery was effected, and vibration was 
reduced. The principal objection to the system was that, for any 
considerable range of lift, either a very long hydraulic cylinder was 
required, or a complication of multiplying-gear had to be intro- 
duced. 

Among more modern block-yard ‘‘Goliaths,” that built for the 
Admiralty in 1891, for use at the Peterhead Harbour-of-Refuge 
Works, was worthy of attention. The span of the machine was 
54ft., and its working-load was 50 tons. The framework was 
entirely of steel. Parallel box-girders, 34ft. in depth, were adopted, 
united together by heavy double horizontal gussets of U form. 
The end-frames also were constructed of box-section, and were 
strongly etted to the under side of the main girders. The load 
was lifted by an 8-part wire rope, 5in. in cirewmference, reeved as 
a 4-part rope, being double throughout. An equalising pulley 
insured equality of stress on each side of the system. The lifting 
barrel was 4}ft.in diameter. Two brakes were provided: one an 
ordinary strap brake, for loads up to about 12 tons, and the other 
a Matthews hydraulic brake, consisting of a pair of water cylinders 
with pistons and adjustable valves fixed in bye-passes. The brakes 
were charged from two small tanks, in which a supply of glycerine 
and water was kept. 

A somewhat uncommon form of lifting machine for use in the 
block yard was that constructed for the Leixoes (Oporto) Harbour 
Works. It consisted of a strongly-braced truck, with sufficient 
space underneath the platform to pass over the concrete block ; 
the ends of the chain slings, which were passed below the block, 
were connected to four nuts running in guides, and could be raised 
or lowered by four large screws. These were revolved simul- 
taneously by four worm wheels and worms geared together, the 
whole being driven by engines placed on the top platform, which 
also drove the travelling gear. The block was raised a few inches, 
just sufficient to clear the floor. The machine then travelled with 
the block suspended, until it was brought over the block truck ; 
the latter ran on a sunk road, placed at such a level that the top 
of the block truck was level with the block-yard floor—a slight 
lowering of the screws then placed the block on the truck. 

The most important piece of machinery used in harbour construc- 
tion was the block-setting machine known as the “‘Titan.” In 
earlier examples, the movements of this machine were all rectan- 
gular, lifting and lowering motions, a longitudinal travel, and a 
traverse from side to side. As an example of this type, the 
‘‘Titan” constructed for the harbour works at Mormugao was 
described in detail. 

Turning from the rectangular type to trace the history of the 
revolving machine, it was found that a certain process of evolution 
had been pursued. The earliest of these machines were of radi- 
ating type, being able to slew through an arc only. The first was 
that made for East London, South Africa, in the year 1876. This 
‘* Hercules” was designed by Mr. W. Matthews, M. Inst. C.E., and 
was, at the time of its construction, by far the largest block-setting 
machine in existence, the proof-load being thirty tons and the net 
over-hang 43ft. The gauge of the rails was 2lft. A central pivot 
was adopted. The under-carriage was of timber, the super- 
structure being of iron and steel. The jib was of box section, the 
rails for the travelling carriage being placed one on each side, 
resting on short cross joists suspended from the under side of the 
box girder. This necessitated the travelling carriage being made 
with the wheels overhung from a stiffened frame of horse-shoe 
shape. In practice that construction had proved satisfactory ; its 

rincipal disadvantage being that the lifting chain, which had to 
be doubled, was situated below the jib, thereby sometimes making 
an awkward lead on to the lifting barrel. The radiating principle 
was followed later in a small machine built for the harbour of 
Mandavi, and in a larger one for Gisborne, New Zealand. In both 
these cases there were special reasons for adopting the type. 

The transition from radiating to completely-revolving machines 
was soon effected. The first large revolving block-setting machine 
with which the author was concerned was one of the well-known 
‘“‘Mammoths,” at Tynemouth, which, with the exception of the 
Peterhead ‘‘ Titan” and perhaps one foreign machine, still 
remained the largest block-setting machine in the world. 

The Peterhead ‘‘ Titan” was designed for a working load of 
fifty tons, and was tested, both in the makers’ yard and after 
erection at the harbour works, with a proof-load of 624 tons. The 
maximum radius from the centre of revolution to the centre of the 
load was 100ft. The extreme over-hang of the machine was 82}ft., 
and the gauge of the rails on which it ran was 3lft. The structure 
consisted essentially of two large cantilevers resting upon a circular 
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ring, which was carried by live rollers running on a lower ring 
forming part of the truck. The cantilevers were 11ft. deep at the 
middle, and 160ft. long. They were of box section, with jin. webs, 
and were placed 9ft. apart from centre to centre. 

The power was obtained from a vertical boiler, 6ft. in diameter 
by 12ft. 9in. high, the working pressure being 701b. per square 
inch. This boiler supplied steam to a pair of engines, with cylinders 
12in. in diameter by 19in. stroke, which actuated all the motions. 
The load waslifted by an 8-part steel-wire rope, 5in. in circumference. 
The lifting barrel was 84ft. in diameter, measured at the rope- 
centres. e gearing was for the most part of cast iron, machine- 
moulded, the more important pinions being of cast steel. The 
racking, slewing and travelling motions were worked from a hori- 
zontal shaft parallel to the cantilevers, the travelling shaft being 
brought down through the centre-pin, which was bored out to 
receive it. The specified speeds were : lift, 6ft. per minute ; rack- 
ing gear, 20ft. per minute ; slewing, one revolution in five minutes ; 
travelling, twenty-four feet per minute. 

Various forms of Lewis-bar for attaching the concrete blocks to 
the lifting gear were described ; and the principles which determine 
the correct design of friction clips were discussed. 

The paper concluded with a notice of the several types of 
machines for depositing concrete in bags, and of ‘‘ grabs” suitable 
for working with ‘‘ Titans,” in the course of which it was inciden- 
tally pointed out that most self-acting concrete skips were rudi- 
mentary forms of single or double-chain “‘ grabs.” 








LAUNCHES AND TRIAL TRIPS. 


Messrs. T. B. Seath and Co. launched from their yard on 
Thursday, the 9th inst., a handsome steel sailing yawl to the 
erder of Mr. G. Clunies-Ross, of the Keeling Cocos Islands, 
Southern Indian Ocean. The vessel, which is 70ft. long, 15ft. 
beam, and 8ft. Gin. deep, has been built to class in Lloyd’s ‘‘ Yacht 
Register,” and is intended for the owner's private use in the 
furtherance of his duties as proprietor and governor of these 
islands. As she left the ways the little vessel was named the 
Clunies-Ross by Mrs. James Connell, of Viewbank, Bearsden. 

At an early hour on the 12th, the Zeno, a smart-looking steel 
screw steamer built by Messrs. C. 8S. Swan and Hunter, Wallsend, 
to the order of Messrs. Turner, Brightman, and Co., London, left 
her moorings at the yard and proceeded down stream to test her 
engines on the trial trip course off Tynemouth. The vessel, which 
has been built under special survey, and assigned the highest 
class at Lloyd’s, is constructed on the partial awning deck grade, 
her water-ballast arrangement being on the cellular bottom prin- 
ciple. The vessel measures 312ft. in length, 41ft. in breadth, with 
a moulded depth of 23ft. 2in. Her engines were built by Messrs. 
Gourlay Brothers and Co., Dundee, the dimensions of the cylinders 
being 23in., 38in., and 6lin., with a 42in. stroke. The steamer, 
which is under the command of Captain Young, made a series of 
most successful runs over the prescribed distance, proceeding after- 
wards to Barry Dock to load. 

The Sibun, built by Messrs. J. Blumer and Co. for the Bellage 
Syndicate, under the superintendence of Messrs. Flannery, Bag- 
gallay, and Johnson, of London and Liverpool, was taken for trial 
at sea on the 1lth inst. She is 260ft. long, 37ft. beam, and 17ft. 
deep, and is of the partial awning-deck type, the long bridge being 
of steel and sheathed with pine. She has turtle back forward and 
poop aft. The captain and officers are berthed aft in poop. The 
engineers are accommodated amidships, close to their work, and 
crew forward in top-gallant forecastle. She is fitted with water 
ballast throughout, except in way of boilers. Her hatches are very 
large, and similar in arrangement to those of other vessels in the 
same service for shipment of large 1 of mahogany. Her ma- 
chinery is built by Messrs. Geo. Clark, and has cylinders 22in., 
36in., and 59in., with a stroke of 39in., taking steam of 160 |b. 

ressure from two boilers of 14ft. diameter by 10ft. long, built to 
rd of Trade and Lloyd’s requirements. The trial was satisfac- 
tory, although there was a strong breeze. The engines indicated 
about 1050-horse power, and drove the ship at a mean speed at 
11 knots, as a result upon four runs upon the measured mile. No 
water was run upon any bearings, and the machinery worked 
throughout without a hitch, steam was kept with ease, the dampers 
being on throughout. 

On Thursday last the steel screw steamer Nador was taken for 
her trial trip off Hartlepool. She is a fine type of modern cargo 
boat, built by Messrs. Wm. Gray and Co., and is owned by Captain 
Burke, of Algiers. Her dimensions are:—Length, 275ft. over all; 
breadth, 37ft.; depth, 21ft. 3in.; she takes Lloyd’s highest class 
and is replete with all the latest appliances considered requisite in 
the construction and equipment of a present-day cargo boat. Her 
engines are of the well-known triple-expansion type, built at the 
Central Marine Engine Works of Messrs. Wm. Gray and Co., and 
have cylinders 20in., 3l4in., and 53in. diameter, with a piston 
stroke of 36in. They are supplied with steam by two large steel 
boilers, working at a pressure of 160lb. per square inch. The 
vessel was taken out into the bay early in the morning, and 
manceuvred to the orders of Mr. Berry for adjusting the compasses, 
and at ten o’clock a tug conveyed a party on board to witness the 
trial. The vessel having been put full speed ahead and the log 
thrown overboard, a three hours’ continuous run was made, the 
engines making 88 to 89 revolutions per minute, and the log indi- 
cating an average speed of 11°66 knots per hour. The trial was of 
the most satisfactory character in every respect, not the slightest 
hitch or trouble of any kind arising in the machinery, the bearings 
keeping cool without the application of water, and the boilers 
remaining absolutely tight. A full head of steam was kept easily 
throughout the whole trial, and it was not necessary to ease down 
the engines at all for anything. The superintending engineer, 
Mr. E. Griffiths, of Liverpool, under whose superintendence the 
machinery has been constructed, was on board, as well as the 
owner, Captain Burke, and both gentlemen were highly satisfied 
with the performance of both ship and machinery during the trial. 
The builders of the engines were represented by Mr. T. Mudd. 











AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

To decide the question as to whether the tender for colonial- 
made pipes should be accepted, a motion was made in the Legis- 
lative Assembly which resulted in the acceptance by 46 votes to 31. 
The mover stated that the question has been rushed through, it 
being disposed of after a long sitting. The Minister of Works, 
therefore, accepted the No. 2 contract of Messrs. Pope, Maher and 
Co., which provides for all pipes from 3in. to 8in. in diameter. It 
is stated that three-quarters of the quantity required is included 
in this contract, so that the contract is equal to about 15,000 tons; 
the price being £7 10s. per ton. The tender of D. Y. Stewart and 
Co. was £6 per ton for all the sizes and castings, which is 25 per 
cent. less for that portion of the contract let, or if the whole con 
tract had been let at the colonial price, 28 per cent. less. Against 
this, however, a duty of 10s. per ton will have to be paid on im- 
ported pig iron. 

The Government geologist has prepared a report on the coke 
industry of New South Wales, in which the following points are 
given :—The colonial-made cokes made from washed coal have been 
produced with ash ranging from 7°82 per cent., and sulphur from 
brat per cent. The best imported coke used at Broken Hill 
is given 4°75 per cent. of ash and 0°84 per cent. of sulphur. 

The following dividends have been declared for the undermen- 
tioned, for the half-year ending December 31st :—Banks: Com- 
mercial Banking Company, 25 per cent.; Australian Joint Stock, 
15 per cent.; Commercial of Australia, 124 per cent.; Union Bank, 
12 per cent.; City, 10 per cent.; Royal Bank of Queensland, 6 per 
cent.; Bank of North Queensland, 5 per cent. Insurances: Mer- 
cantile Mutual, 28 per cent.; New Zealand, 15 per cent.; City 


| Mutual Fire, 10 per cent. Gas: Australian Gaslight Company, 
| 15 per cent.; City of Newcastle Gas Company, 15 per cent. 
| Steam: North Coast, 6 per cent.; Port Jackson, 5 per cent. 
| Coal: Newcastle Wallsend, 25s. per share ; Stockton, 7 per cent.; 
| Vale of Clwydd, 6d. per share. 

The quarterly report of the New South Wales Railway Com- 
missioners shows that for the December quarter there has been a 
decrease in railway receipts of £61,273, and in tramways a decrease 
of £937. Working expenses have been reduced to the extent of 
£46,228 on the railways, while the tramway expenditure has been 
reduced £3857. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

An electric railway.—An electric railway has been built from 
Alexandria, Va., to Mount Vernon—where is the tomb of George 
Washington—a distance of 104 miles. The maximum grade is 
5 per cent., or 1 in 20, and the sharpest curves are 75ft. and 100ft. 
radius on these curves. In the city the track is laid with a 55lb. 
girder rail on rolled steel chairs, but the rest of the line, which is 
across country like an ordinary railway, is laid with 50]b. flange 
rails on fir ties 6in. by 6in. by 7ft. Gin.; twelve toa 30ft. rail. This 
wide spacing is allowable, of course, owing to the lightness of the 
rolling stock and absence of locomotives. The line is single track 
with turnouts, and the poles and wiring are of very simple con- 
struction. The power house has an Gaieasten a by 30ft.; 
boiler-room, 38ft. by 30ft.; and car barn, 81ft. by 30ft. There are 
two engines with cylinders ldin. by 36in., running at 125 revolu- 
tions per minute, with 12ft. fly-wheels belted to the dynamos. 
Steam is supplied by two boilers. The station voltage is main- 
tained at 550, and a speed of 38 miles per hour has been attained 
on easy grades. For town use there are ordinary four-wheel cars, 
with slow speed motors; but for the long run there are 34ft. cars, 
each carried on a pair of four-wheel trucks, with one pair of large 
and one pair of small wheels to each truck, The 25-horse power 
motors are mounted on the axles of the large wheels. These cars 
are very similar to ordinary street cars in appearance, but have the 
seats arranged transversely, with a central gangway. 

Combination bridge.—A large bridge with combination trusses, 
i.e., having compression members of wood and tension members of 
iron or steel, is being built across the Spokane River, in the State 
of Washington, on the Pacific slope. The span is 240ft., designed 
for a rolling load of 3680 1b. per lineal foot, with a factor of safety 
of four. The bridge illustrates the adaptability of fir to bridge 
purposes, and it is doubtful if such a span could be constructed 
with any other timber, as fir combines size, length, and strength 
to an exceptional degree. 

Strength of pine timber.—The investigations of American timbers 
now being carried on by the Forestry Division of the United States 
Department of Agriculture have resulted in proof of the important 
fact that the “bleeding,” ‘‘ boxing,” or ‘‘ tapping,” of long-leaf 
pine to extract the turpentine has absolutely no effect upon the 
strength or durability of the timber, and that the best timber 
inspectors cannot distinguish between the bled and unbled timber. 
The popular impression has been that bled timber was much 
inferior, and architects generally specified that its use would not 
be allowed, but it was used nevertheless, as it was delivered by the 
dealers and could not be distinguished. The report is made as the 
result of 300 tests on thirty-two trees, bled and unbled, from 
various localities, and will probably lead to a rapid removal of the 
present prejudice and discrimination against the use of bled 
timber, F we, opening up about 1,000,000 acres of southern pine to 
the legitimate market. 

Large freight cars.—Some box cars of exceptional size for carry- 
ing shipments of furniture have been built for the Chicago, Bur- 
lington, and Quincy Railroad. They are 39ft. Gin. long by Sft. 6in. 
wide inside, 40ft. long and 9ft. wide over sills, 12ft. 6in. high from 
rail to eaves of roof, and 14ft. high from rail to top of brake wheel. 
The cars are carried on two four-wheeled trucks, or ‘‘ bogies,” with 
iron frames of the diamond pattern, steel centre plates, and com- 
posite bolsters built up of three timbers and two steel plates, 
through bolted to the channel iron transoms. The wheels are 
2ft. 9in. diameter, on collarless axles, with journals 4}in. diameter 
by 8in. long. The axles are 6ft. llin. long, 6ft. 3in. centre to 
centre of journals. The wheel base of each truck is 5ft.; total 
wheel base, 35ft.; distance between truck pins, 30ft. The body 
weighs 18,400lb., and each truck 6000 1b., making a total of 
30,400 Ib., while the carrying capacity of the car is 50,000Ib., or 
twenty-five net tons. The cars are fitted with the Westinghouse 
quick-acting freight train brake, operating a shoe on each wheel, 
and the hand brake is fitted for use when running with a train not 
fitted with continuous brakes. The draught rigging, or draw gear, 
is placed between the centre sills, the shank of the coupler passing 
through the end sills, and in this way the body is kept very low, 
the floor being only 3ft. 4#in. above the rails. Automatic couplers 
are used, and can be uncoupled without going between the car. 
The posts and braces are of white oak, sheathed inside and out with 
#in. plank. There are six longitudinal sills, and the frame is 
trussed by four truss rods 12in. Renisier, upset to 1fin. at the ends. 

Air brake tests.—Tests of the continuous air brakes of the 
Westinghouse Brake Company, and the New York Brake Company 
for freight trains, have recently been made, and appear to show 
that the latter, which is a modification of the Westinghouse, is 
decidedly inferior to the former, owing to the slowness of action. 
With a slow-acting continuous brake on a long train, as of thirty 
to fifty freight cars, the rear cars are subjected to severe shocks, 
sufficient to injure cattle, damage the cars, and start heavy articles 
through the ends of the cars. With a quick-acting brake under 
similar conditions, the brake is applied so quickly throughout the 
train, that it is applied on the wheels of the rear cars before the 
closing-up shocks take place, and the cars therefore ride easily and 
are not injured in service. The tests were conducted with two 
trains of fifty box cars each, the cars having been in regular service 
for about three months, and the trains being hauled by engines of 
the same class and size. The pressure in the train pipes was 
maintained at about 701b. per square inch, and the piston travel 
adjusted at 5in. to 7in. In emergency stops at thirty miles an 
hour, the Westinghouse braked train stopped in 324ft., and the 
New York braked train in 384ft., while the shocks measured by 
the slidometer gauge in the rear car of each train showed 2#in. to 
6in. for the Westinghouse, and 26in. to 28in. for the New York, a 
very serious difference. There were other details in which the 
New York brake failed to come upto the service standard of 
the Westinghouse brake. 

Street rai/wrays.—An ammonia motor has recently been built for 
experiment in New York. It is a four-wheeled motor, boxed in, 
12ft. long and 7ft. 6in. high, with an engine of 50-horse power, and 
able to run 45 miles with one charge. The total weight is 74 tons, 
and the consumption of anhydrous ammonia is three gallons per 
hour when running alone, or five gallons per hour when hauling 
two passenger cars. Itis designed to run 20 miles per hour on 
the level, and to ascend a grade of 5 per cent. at 10 miles an hour 
when running alone, or five miles per hour with two cars. The 
motor does not carry any passengers, and may be utilised for 
switching cable cars in the car sheds. Rotary snow ploughs, 
revolved and propelled by steam, are in use in railway service, and 
similar ploughs, but revolved and propelled by electricity, are being 
found very successful in deep snow on electric railways. An 
electric railway connecting three towns in Maine has been built, 
and is used for freight traffic and the United States mail, as well 
as for passenger service. The track is laid with 50 1b. flange rails 
on ties 2ft. apart. The baggage, freight, and mail cars are 30ft. 
long, 25ft. long over the body, 7ft. wide, and 7ft. 3in. high inside, 
carried on two four-wheel trucks or ‘‘ bogies,” with four motors, 
one oneach axle. The car weighs 15 tons, and has a carrying 
capacity of 10 tons, which can be hauled up a grade of 8 per cent. 
at five miles an hour. In Denver the wooden ties of the electric 
railway are laid in concrete, and the street paved with asphalte. 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, ANpD 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE somewhat better condition attaching to the iron market last 
week was repeated to-day—Thursday—in Sak vate and yester. 
day in Wolverhampton. The fine weather, the advance of the 
shipping season, and one or two other canses are leading to a little 
more activity in finished iron circles, and some of the works that 
have only been making half-time are now running nearly ful] 
Here and there, also, additional mills are, it is reported, being 
brought into operation. 

This afternoon there was a consensus of opinion amongst iron. 
masters on ’Change, that, owing to the limited buying that has 
long been practised by merchants and consumers, stocks in buyers’ 
hands must now be very short. Hence improved orders ought 
now to be reckoned on, especially as prices may be regarded as at 
the bottom. It was reported in some directions that shippers are 
now rather less exacting in the matter of prices, and it is hoped 
that in makers’ interests this feature of the market may continue, 

Marked bar makers quoted present prices as £7 10s. for common 
branded iron, fullered horseshoe iron £7 15s., plating bars £8, hoops 
from 14 w.g. to 18 w.g., £8 to £9 10s., second best notched strip 
rods £8 15s., angle and tee iron £8, best crown bars £9, best rivet 
and angle iron £910s., and double best rivet iron £10. The in. 
creased competition of steel was reported by these makers to be 
affecting the orders arriving at the works. Consumers are using 
steel now for purposes for which formerly best iron was employed, 
and the result is that the demand for marked iron suffers. ~ 

Unmarked iron was a little firmer in a few instances this after. 
noon, and cases were mentioned in which two contracts of 500 tons 
each had been refused by makers because they declined to “split” 
the half-crown per ton which represented the difference between 
buyer and seller. Common bars were quoted £5 10s. to £5 1is,, 
though some consumers stated they could buy at £5 7s. 6d, 
Merchant bars were £6 to £6 10s. according to quality—the latter 
figure being the quotation of the marked bar houses for their 
second qualities. The present low range of prices is being 
attributed by some makers to the drop of 10s. in marked bars 
which took place at the opening of the year—a step which here 
producers declare was a mistake. 

The April quarterly meetings are being anticipated by the 
Staffordshire iron trade with some expectation. With reference to 
high-class descriptions of iron, it is believed that orders for chain 
and cable bars are being held in reserve until those gatherings, in 
case of any favourable turn of the market in buyers’ interests, 
The meetings are fixed for April 12th in Wolverhampton, and 13th 
in Birmingham, but it is too early yet to forecast the probable 
course of prices, 

The price of gas tube strip iron has not yet been altered by the 
new makers’ association. £5 15s. is announced as the official mini- 
mum at present, and it is understood that the manufacturers are 
bent upon strengthening their ranks before taking any new depar- 
ture in the matter of quotations. Inquiries from the wrought 
iron tube makers result in the information this week that here 
strip consumers are carefully watching the doings of the Associa- 
tion. They are not, however, yet sufficiently convinced of the 
ability of the makers to form a lasting combination to believe that 
the present movement is likely to issue in their having to pay 
higher prices for material. Bedstead strip is quoted £6 to £6 5s, 
at date as a basis price. Hoops remain at £6 to £6 5s, and £6 10s., 
with a quiet sale, according to whether required for home or 
export. 

rders for iron-plates cannot be described as brisk at date, 
except for tank and railway wagon building, and similar rather 
light purposes. Heavy plates for boilers, bridges, and other con- 
structive and machinery purposes are now nearly all of steel. It 
is a marked sign of the times how engineers and other large con- 
sumers are losing the objections which they once had to steel on 
the ground of reliability. Iron boiler-plates are quoted this week 
by best makers £8 10s. to £9; best ditto, £9 10s. to £10; double 
best, £10 10s. to £11; treble best, £11 10s. to £12; extra treble 
best, £14 10s.; and best charcoal plates, £18 15s. ‘‘ Corngreaves” 
plates of the New British Iron Co. are quoted £7; best, £7 10s.; 
double best, £8 10s.; and treble best, £10. Tank ang at the 
present time are selling at £7; and boat plates £7 10s. to £7 lis. 
per ton. 

In the pig iron trade the business doing is not large compared 
with when trade is in a normal condition, but some good lots are 
here and there changing hands. The buyers, however, who have 
lately been operating, are now postponing further purchases until 
after quarter-day. Prices of foundry pigs are quoted at 47s, for 
No. 3, and 50s. for No. 1 Northampton sorts delivered here, and 
the Thorncliffe (South Yorkshire) brand of foundry pigs is also 50s. 
Northampton forge pigs are mostly 40s. to 42s., and Derbyshires, 
42s. to 43s. 6d. Native pigs remain at 35s. 6d. to 36s. 6d. for 
common qualities, 42s. to 44s. for part mines, 47s. 6d. to 48s. for 
good foundry, and 57s. 6d. for all mines. Hematite prices are just 
now a matter of much competition, and favour buyers. Welsh 
forge hematites delivered up here are quoted 55s. to 56s. with 
buyers offering 53s. to 54s., and foundry numbers are 57s. 6d. 
upwards, 

It is satisfactory, as regards the condition of the steel trade, that 
works are well employed. The demand continues to be largely for 
steel for bridge building and constructive engineering purposes, 
together with shafting for machinery uses, and boiler plates. 
Prices are low, but they are as good now as at the opening of the 
year ; and on bars, indeed, some makers are quoting an advance of 
ds. Present open market quotations for Bessemer basic metal 
are :—Blooms, £4 12s. 6d. to £4 15s.; angles, £5 10s.; bars, £6; 
girders, £5 15s.; plates, £6 10s. Some works at date have as 
much as three or four months’ work in hand. 

The business of the Wolverhampton Galvanised Corrugated Iron 
Company has been turned into a private limited liability concern. 
The first subscribers are all members of the old firm, and, indeed, 
the whole capital of £75,000 is taken up by the previous partners 
and their families, no stock being offered to the public. The pro- 
perty consists of the extensive sheet galvanising works carried on 
at the Shrubbery Ironworks, and the black sheet ironworks and 
engineering business conducted at the Stour ew | Side Works, 
under the previous title of the Shrubbery Steel and Iron Company. 

Inquiry is, it is reported, being made here through London 
merchants for tenders for a contract for 20,000 tons of cast iron 
pipes for abroad. The market for which they are intended has not, 
so far, been mentioned. It is understood that the iron pipe- 
founders of Glasgow and the North of England have also been 
asked to tender, and the facility which they have of being able to 
deliver by water will doubtless give them a great advantage in 
competition for the work. Nevertheless, local pipe-founders are 
certain to try hard for the order. 

The colliers are evidently satisfied with the working of the 
Staffordshire Coal Trade es Board. At a meeting held this 
week at Dudley, it was agreed that the Board was working well, 
and that the present arrangement had given the thin coal miners a 
better wages percentage than they had ever had before. It was 
resolved to reappoint the delegates to the Board, and an appeal 
was made for more united support ‘‘ to show their opponents —- 

resumably the National Fodeniien who are anxious to get 
Staffordshire to join the National combination—‘“ that they had the 
courage of their opinions.” 

Much discontent has been aroused in Birmingham by the recent 
discussion on the Army Estimates. The prospect of some 500 men 
being thrown of employment at the Sparkbrook Small Arms 
Factory by the reduction of the vote by between 40 and 50 per 
cent., namely, from £60,000 to £35,000, is looked upon with any- 
thing but favour in Birmingham and the district. It is true that 
the wages account at Enfield has also been cut down, but only by 
25 per cent., namely, from £160,000 to £120,000, The Secretary 
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ed that the deficiency at Sparkbrook would be partly 
ie ee for by the increase at the Bagot-street establish- 
ment from £16,000 to £22,000. But it need hardly be pointed out 
that £6000 does not go very far towards making up the deficit of 
£25,000. Besides, the Bagot-street Works are understood to con- 
cern themselves more with repairs. than with new business, Spark- 
prook was referred to during discussion as ‘ the most perfectly 
equipped small arms factory in the world, : As to the Government s 
treatment to private small arms firms in Birmingham, there is also 
much improvement to be desired. : 

The Birmingham Chamber of Commerce remarking on the state 
of trade in their annual report, state that the continued im- 
position of hostile tariffs by foreign nations is very detrimental to 
the best interests of trade, and they express the opinion that this 
subject should be closely watched by her Majesty's Government, 
with a view to steps being taken, whenever opportunities arise, 
to ameliorate the present unsatisfactory condition of our trading 
relations abroad. The exorbitant duties levied on goods entering 
the markets of the United States will, in all probability, be 
moditied by the result of the late Presidential election ; and, 
should that country revert to its former tariff, a marked improve- 
ment in demand for British goods should result. In the opinion of 
the council, the question of reciprocal preferential duties with 
Canada, and a broader one of a commercial federation of the 
Empire for trading purposes, is deserving of the careful considera- 
tion at the present time of all mercantile men. : 

The Birmingham Electric Supply Company, has just held 
its annual meeting, at which the chairman announced that 
it was satisfactory to note the increasing demand for the arc light, 
showing that consumers were fully alive to the fact that no hight 
was more economical, not even the city gas. : 

The company’s cost of production compared favourably with 
that of any other company in England, but it was a matter for 
regret that in contracts for fitting the margin of profit was so 
small. In the majority of cases the company could not attempt to 
do work at the price at which other contractors under the pressure 
of competition were prepared to do it. The number of con- 
pollen increased p last year, and was still increasing. 

The directors proposed to declare a 34 per cent. dividend, 
which they considered satisfactory, bearing in mind the short 
time the company had been at work, and to also increase the 
reserve fund out of the year's profits, The report and the 
dividend were adopted. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—There is still only a very unsatisfactory outlook 
generally throughout the engineering and iron trades of this 
district. In nearly all departments the business doing is much 
below the average, whilst for the most part it is exceedingly 
difficult to obtain prices that can be regarded as remunerative. 

The Manchester Iron Exchange on Tuesday was moderately 
attended, and there was perhaps rather more buying stirring in 
some directions. The very low prices which sellers have been 
taking recently have stimulated some increased weight of buying, 
and a rather stronger tone has since been noticeable in these brands 
of pig iron which were being cut excessively low. Where business 
is being done, it has, however, still to be at about late rates, and 
unéerselling continues to a considerable extent. For local and 
district brands of pig iron quotations remain without change, 
Lancashire makers still asking about 44s. for forge, to 45s. for 
foundry, with Lincolnshire averaging 41s. 6d. for forge, to 42s. 6d. 
for foundry, and Derbyshire foundry ranging, according to brands, 
from about 45s. up to 47s. and 47s. 6d. less 24, delivered Man- 
chester. The general report from makers is that, with the excep- 
tion of moderate sales of Lincolnshire foundry, they are booking 
only a very limited weight of new business. In outside brands, 
Middlesbrough iron—of which some moderate sales have been 
made—has shown more promise during the week, and good foundry 
qualities have not been quoted under about 43s. 4d. to 43s. 10d. 
net cash, delivered Manchester, but any appreciable advance in 
prices checks further buying. In Scotch iron prices are about 
steady at late rates, Govan and Eglinton averaging about 45s., and 
Glengarnock 46s. 6d. to 47s, net prompt cash, delivered at the 
Lancashire ports. 

The manufactured iron trade remains without any improvement, 
business still coming forward in hand-to-mouth quantities, and at 
one or two of the principal forges not only has a part of the plant 
been stopped entirely during the last couple of months, but it has 
been dificult to find sufficient work for the portion that has been 
kept running. Prices are about as last quoted, Lancashire bars 
remaining at £5 10s. to £5 12s, 6d., and North Staffordshire, 
£5 12s. 6d. to £5 15s.; Lancashire sheets, £7 to £7 5s., and Stafford- 
shire qualities, £7 7s. 6d. to £7 10s.; hoops, £6 for random, and 
£6 5s. for special cut lengths, delivered in the Manchester district. 

In the steel trade there is rather a stronger tone as regards 
hematites, which are not now quoted under about 54s. 6d., less 25, 
delivered Manchester, but the business doing here continues small. 
Steel billets are easier, and local makers are now taking £4 5s., net 
cash, delivered in the Manchester district. Steel plate makers 
report only a small business coming forward, but they hold tirmly 
to £6 10s. as their minimum for good boilermaking qualities, 
delivered to consumers in the neighbourhood of Manchester. 

Locomotive and railway carriage and wagon builders are better 
off for work than they have been recently. 1 hear that one of the 
large local firms has secured an order for thirty locomotives, 
whilst the Ashbury Railway Carriage and Wagon Building Com- 
pany has secured an order from the Manchester, Sheffield, and 
Lincolnshire Railway Company for a thousand wagons, and in the 
carriage department they are just now busier than they have been 
for some time past. Amongst boilermakers there are rather more 
orders stirring, but these are still only being got at very low prices. 
Heavy stationary enginebuilders continue tairly well supplied with 
work, but machine toolmakers are for the most part very poorly off 
for orders, and in general engineering slackness is the prevailing 
report. 

The reports of the trades union organisations connected with the 
engineering industries, although they return a substantial decrease 
in the number of unemployed members on their books, show no 
appreciable improvement so far as this immediate district is con- 
cerned, and the reports as to the condition of trade in the 
principal industrial centres continue only very unsatisfactory. The 
number of out-of-work members on the books of the Amalgamated 
Society of Engineers has now got down to about 8 per cent., and 
in the Steam Engine Makers’ Society it does not now exceed 4} per 
cent. of the total membership. 

_Thave had an opportunity of inspecting a new system of ventila- 
tion which for some months past has been undergoing experimental 
trial at the works of Messrs. James Evans and Co., engineers, of 
New Blackfriars, Manchester, and which the firm have patented, and 
are now introducing. The system is very ingenious in its arrange- 
ment, being adaptable for either warming or cooling, as may be 
required, and for humidifying, purifying, and filtering theair. The 
air is drawn into a specia’ fy Aotgned apparatus by means of a fan, 
and after being passed through a filter, supplied with charcoal, or 
other suitable material, it is conveyed to a heater or cooler, as may 
be required, which in its arrangement very much resembles a 
miniature locomotive boiler, consisting of a number of internal 
tubes surrounded by a jacket. When it is required to heat the 
air, steam is passed through the outer jacket and the internal tubes, 
and the air travelling through the intermediate space is heated to 
any degree required. When it is requisite to cool the air, cold 
water takes the place of the steam, and refrigerating material can 
be added if necessary. From this heater, or cooler, in whichever 
way it may be and, the filtered air is distributed by means of 
delivery pipes to the various portions of the building as required. 
In addition to the filter, a tank is provided for deodorising or disin- 








fecting, and this is fitted with a spray nozzle, through which an 
exceedingly fine spray of deodorising or disinfecting fluid is dis- 
charged into the air as it passes from the fan before reaching the 
heater or cooler. The whole arrangement is driven by a small gas 
engine attached to the apparatus, which throughout is very com- 
pact in construction, and it has proved very effective during the 
period it has been in use at Messrs. Evans and Co.’s works. 

The forty-eight hours per week recently introduced for experi- 
mental trial at the works of Messrs. Mather and Platt, of Salford, 
came in for a good deal of adverse criticism at the meeting of the 
Manchester Association of Engineers, on Saturday. Mr, C. R. 
lorns, who read a paper on the ‘* Relations between Employers and 
Workmen in Engineering Works,” expressed grave doubt as to 
whether all that was expected from this experiment would be 
realised ; but whatever the result might be, it would be watched 
with the greatest interest by all large employers of labour, and 
should the expectations be even approximately realised, it would 
give an impetus to the demand for shorter hours that it would be 
difficult to resist. During the course of subsequent discussion, 
Mr. Saxon observed that the workmen would, of course, be on 
their merits during the time of trial, and no doubt it would bea 
success for the twelve months on that account, but it meant that a 
less number of hours was to be worked, and the same wages paid, 
which practically involved an increase of wages, with a further 
increase in the cost of production, owing to the lessened time 
which the machines would be kept running. Mr. Nasmyth did 
not think that the eight hours’ day would meet the difficulties they 
had before them with regard to capital and labour, nor did he 
think that the proposals which Mr. Mather recently put forward— 
which practically ignored the employers—would solve the diffi- 
culties they had to face. 

At the same meeting Messrs. B. A. Dobson, Bolton; E. H. 
Hopkinson, D.Sc., M.A., Salford; W. H. Fowler, Editor, 
Practical Engineer, Manchester; 5. Fletcher and J. Fletcher, 
Borough Brass Works, Ashton-under-Lyne ; and 8. Y. Shoubridge, 
chief engineer, Salford Gas Works, were elected honorary mem- 
bers of the Society. 

For all descriptions of round coal requirements are reported to 
be gradually lessening, and it is exceptional where collieries are 
running more than four days; whilst many of the common coal 
pits are scarcely kept going more than three days per week. The 
better qualities, suitable for house-fire purposes, still move off 
fairly well at about late rates, but common round coals for steam 
and forge purposes become, if anything, still more a drug upon the 
market, and where sales of any weight can be effected, prices are 
so subject to special arrangement that it is difficult to give definite 
quotations, except that 6s. dd. to 7s. represent nominally about the 
average figure at the pit mouth. ‘The present restricted output of 
round coal is necessarily curtailing the production of slack, and 
many of the collieries are rather short of supplies, but 
consumers have generally no difficulty in covermg their 
requirements. Prices are steady at late rates, and the anticipation 
is that when work is resumed at the cotton mills there will be a 
decided upward movement in the market, owing to the difficulty 
which will be experienced in obtaining the requisite supplies of fuel. 
At the pit mouth, burgy averages 6s. to 6s. 6d., and slack ranges 
from 3s. 6d. to 4s. for ordinary descriptions, to 4s. 6d. to 5s. for 
better qualities, with some of the special sorts fetching 5s. 3d. 
to 5s, 6d. per ton. 

The shipping trade remains in a very depressed condition, and 
excessively low prices are quoted to secure the limited business just 
now being placed, sellers in many cases being open to entertain 
almost any offers to secure orders. For ordinary steam coals, 
delivered at the ports on the Mersey, the average quoted figures, 
however, remain at abouts, to 8s. 3d. per ton. 

Barvow.—The hematite trade shows a rather better tone this 
week, There is more inquiry, but, as a matter-of-fact, very little 
new business has been done. Orders on home acccount are likely 
to be a little fuller, because makers of steel are expected to require 
heavier supplies of Bessemer. There is, however, but little doing 
in forge and foundry qualities of metal, and orders for hematite on 
foreign and continental account are not nearly as good as usual at 
the beginning of the year. Prices are rather firmer on the week. 
Makers are asking 47s. fur mixed numbers of Bessemer iron net 
f.o.b., and warrant iron is quoted at 46s. 6d. sellers net cash, and 
46s. 14d. buyers. Stocks have again increased during the week 
to the extent of 2235 tons, and now stand at 58,598 tons, being an 
increase of 15,745 tons siace the beginning of the year. 

Makers of iron, iron mine avd colliery proprietors in West Cum- 
berland have appointed a committee to approach owners of royalties 
and railway companies for a reduction in their charges, in order that 
iron manutacturers in the district may be able to compete with 
manufacturers of pig iron in the other parts of the country. It is 
not possible to makea profit on pig iron at present rates and under 
present conditions, and it is feared, unless makers can get a reduc- 
tion in royalty charges and some relief in railway rates, a grave 
crisis will ensue which will lead to the closing of several works. 

Iron ore is easier in tone, and 8s, 6d. to 9s. per ton is the quota- 
tion for average qualities of metal net f.o.b. But the output of the 
mines is not more than half of their capacity, and Spanish qualities 
of ore are still competing with native descriptions, and yet a large 
cargo of native hemitate ore is being shipped from Barrow this 
week to America. 

The steel trade is very quiet, but there is a rather better tone in 
some of the minor departments. The whole of the mills at 
Barrow, except those for producing plates and angles, are now in 
fullemploy. Heavy rails have been fairly well ordered forward, 
and at Moss Bay an order for about 10,000 tons of light rails is 
reported, while at Barrow an order for tram rails is being proceeded 
with. ‘Tin bars are in rather fuller request, but in billets, blooms, 
and slabs nothing is doing. Hoops are also very quiet, and so are 
wire rods. 

There is no alteration to note in prices, which are as follows :— 
Heavy rails, 44; light, £5 10s.; colliery, £6; ship - plates, 
£5 12s. 6d.; angles, £5 10s.; boiler-plates, £6 7s. 6d.; hoops, 
£6 15s.; blooms, £4 to £5; slabs and billets, £4 5s. to £4 10s.; 
tin-plate bars, £4 2s, 6d.; and wire rods, £6 12s. 6d. to £6 15s. 

Shipbuilders do not report any new orders this week, but some 
are in course of negotiation. In the meantime men are being 
temporarily paid off, pending the progress of some new orders 
which were booked a few weeks ago. 

In the coal and coke trades there is a very quiet tone, and prices 
are slightly easier. 

The exports of iron and steel from this district for the past week 
stand at 12,419 tons, as against 11,525 tons in the corresponding 
period of last year, an increase of 894 tons. The shipments to date 
represent 139,149 tons, as compared with 164,788 tons in the same 
period of last year, a falling-oft of 25,539 tons, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE activity ia business in pig iron, which was notified in my 
last report, continued not only through the week but also into 
this week, and was very marked for several days prior to Tuesday, 
when a reaction set in, and the demand has since been quieter 
with somewhat easier prices. But ironmasters as a rule did well 
last week, and the quantity of iron which they sold in the six days 
was said to be larger than the tonnage disposed of over the whole 
of the previous six weeks. The navigation season now appears to 
have re-opened in earnest, and the whole of the increase in the 
demand was due to continental consumers and merchants who have 
been holding off because prices were falling, and because on account 
of the wintry weather f could not have got deliveries if they 
had bought. The demand appeared all the brisker for having been 
delayed, and though itis not so animated this week, yet still a fair 
business is being done, and shipments are improving very satis- 
factorily, not only to the Continent, but also to Wales, to which a 
good tonnage of pig is sent for tin-plate making purposes, for 





which purposes also Cleveland makers are forwarding even er 
pene oe of tin-plate bars and billets; one leading firm — 
established a g connection with Wales. It was intended that 
at least five of the blast furnaces in the North of England 
should be blown out this month, but as a turn for the 
better has appeared, it is probable that they may be 
kept in operation, in fact it is decided that two of the 
furnaces shall not be stopped, for selling prices have improved a 
little, and the proprietors have succeeded in getting their coke on 
easier terms. The makers, too, are in a better position than is 
usual at the beginning of the shipping season to stand out for 
higher prices. Their stocks are comparatively small, and the 
competition of the merchants cannot be keen, for the quantity of 
iron held in second hands is seldom so small, and merchants have 
this month been rather buyers than sellers. The exports are 
becoming so satisfactory that there cannot be much increase 
reported in stocks this month, and at anything like the present 
prices Cleveland makers can compete successfully on the Con- 
tinent, with which the greatest trade is done at this period of the 
year. 

. It is a very satisfactory feature that the whole of the important 
questions relative to reductions of wages have, in the North of 
England, been cleared off ; and this will give more confidence to 
buyers as well as sellers. The last of the disputes was that con- 
cerning colliers’ wages in Durham. The employers claimed 
10 per cent. reduction, and the men adopted just the opposite 
course to that which led to the prolonged and disastrous stnike of 
last year; then they refused to let their executive settle the 
matter, and declined to submit to any reduction. This year they 
committed the settlement into the hands of their Federation and 
offered to accept 5 per cent. reduction, which the masters agreed 
to—though they intimated that they could only regard it as a 
temporary settlement, as so small a reduction fell far short of 
meeting the urgent necessities of the trade. In the owners’ judg- 
ment, the true interests of both parties lay in at once 
bringing into operation a reduction of at least 10 per cent., but as 
they desired to show a spirit of conciliation, they agreed to the 5 per 
cent. The ironstone miners throughout Cleveland were asked to 
submit to 10 per cent. reduction, but they also offered 5 per cent. 
to come into force on April lst, and the employers agreed. Both 
the Durham miners and the Cleveland miners are atfiliated with 
the National Federation, but they did not call in the assistance of 
that body to adjust their wages difficulties for them, recognising 
that, powerful though that organisation may be, it cannot prevent 
wages declining when selling prices come down. If the Durham 
miners had last year shown the good sense they have manifested 
this year, they would have had much more regular work than they 
have had, and fewer would have been altogether idle. It is esti- 
mated that no fewer than 10,000 of the Durham miners, or about 
one-ninth of the total number, are out of work, and some have 
never been able to procure empolyment since the strike, trade 
having been driven to other districts. 

The active demand of last week carried up the prices of pig iron, 
especially of Nos. 1 and 3. Cleveland, which are the qualities 
usually required on the Continent, until on Monday last No. 3 
reached 30s. per ton for prompt f.o.b. delivery, or ls. above the 
minimum price reported last week, and though the demand is now 
quieter, the leading makers who did well last week have kept their 
quotation at that figure, but others have accepted 34s. 9d., aud 
there was some business on Wednesday at 34s. 6d. Middlesbrough 
warrants have also declined from 35s. to 34s. 4d. The stock of 
Cleveland pig iron in Connal’s warrant stores was 53,364 tons on 
Wednesday, or 7357 tons increase this month. No. 1G.M.B. is 
steady at 37s., and No. 4 foundry, which is scarce, realises 34s. 
No. 4 forge went up from 33s, last week to 33s. 6d. on Monday, 
but has since lost 3d. of the rise, and mottled and white iron has 
scarcely changed at all, being respectively 32s. 9d. and 32s. 6d. 

There has been considerable improvement in hematite iron, and 
the price of mixed numbers has advanced to 43s. 6d. per ton f.o.b. 
East Coast makers are competing very fully in Sheffield and 
the Midlands as well as abroad, and the West Coast producers, in 
order that they may not be driven out of the market, are endeav- 
ouring to get some reductions in royalties and rentals at their local 
mines. They find it extremely difficult to compete with iron made 
from cheap Spanish ores. Ore freights are increasing a little ; thus 
7s. is quoted Huelva to Middlesbrough, 5s. Bilbao to Middles- 
brough, ds. 9d. Bilbao to Antwerp, 5s. 44d. Bilbao to Rotterdam, 
7s. Seriphos to Middlesbrough, 5s. 14d. Bilbao to Stockton. 

At the mills and forges work is very slack, and while almost half the 
finished iron manufactories are totally idle, others are running only 
three or four days per week. The angle mill at one of our leading 
establishments has only worked seven months out of the last twelve. 
The Eston Steel Works, which have been idle since January, are 
to be reopened with the first week of next month, orders having 
been secured which will enable the firm tocarry them on regularly. 
Ironmasters are looking anxiously for the resumption of operations 
at other works, and the competition will be reduced, seeing that at 
least 2500 tons of pig iron weekly will be taken off the market. 
Heavy steel rails can be bought as low as £3 15s. per ton net at 
works, if not lower, but there is not much doing. It is stated that 
a larger Indian order for girders has been placed in this district. 
The Consett Company, in addition to commencing the manufacture 
of steel angles, are also laying themselves out for supplying girders ; 
a business in which there is comparatively little competition in this 
district. The iron manufacturers are complaining of Belgian com- 
petition, especially in bars. The Belgians gained a footing when 
the Durham strike was in progress last year in markets previously 
supplied by local makers, and now it has been found impossible to 
regain the custom. The Belgian iron is not so good as the British, 
but it is very cheap, and answers the purpose of the consumers. 

Engineers and ironfounders in some cases cannot run their 
works more than half time, and in others they are fully occupied, 
and one engineering firm has had to recommence working night 
shifts, a measure which was not necessary all last year. The 
bridge builders are fairly well employed. The workmen engaged 
in the engineering trades on the Tyne, Wear, and Tees have 
received notice of a reduction of wages, to come into force in May. 
The reduction is to be 10 per cent. on all men earning above 20s. 
per week, and 5 per cent. below that. 

The directors of the Tees-side Iron and Engine Works Com- 
pany, report that for the past year, after having deducted 
£1789 10s. 5d. for depreciation, expending a considerable sum in 
improved machinery, and reserving £1000 for relieving the blast 
furnaces, there remains a profit of £3570 17s. 8d. They will pay a 
4 per cent. dividend on the preference shares. They state that, 
owing to the activity of the pig iron trade, they blew in three blast 
furnaces in the autumn, two on hematite and one on Cleveland, but 
since then prices have fallen so rapidly that they have blown out one 
Cleveland furnace. Their engineering and foundry departments 
have been well employed, and there are a fair number of orders on 
the books, but it is now very difficult to obtain contracts at 
remunerative prices. Negotiations are going on for re-letting the 
company’s shipyard. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


In the course of a visit to several of the large iron and steel 
works on Wednesday, I found that the depressed condition of 
affairs, as compared with the corresponding period of last year, 
remained unchanged. Many puddlers, ironworkers, and labourers 
are idle, or getting very scanty employment, and the prospects are 
not at all encouraging as yet. Itis not that the volume of work 
is so small, but the means of production have been so greatly 
increased of late years, that what would have given fair employ- 
ment at one time is now inadequate to keep the plant going 
one-half the week. Of course, if a period of prosperity sets in, 
the local houses would be in a fine position to cope with the 
pressure and make well out of it. 
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Hematite iron is offered at Sheffield this week at 50s. to 52s. 6d. 

r ton, the former being North Coast brand, and the latter West 

‘oast ; common forge iron is at 39s., also at Sheffield. Hematite 

iron, which can be bought to-day at 50s. per ton, was 56s. at the 

corresponding period of last year ; common forge iron, now at 39s., 
was then at 41s. 6d. 

A little more has been done in house coal this week, although the 
tonnage to London is scarcely up to the ave’ Silkstone is at 
lls. to 11s. 6d. per ton ; Barnsley house, from 9s. 9d. to 10s. 3d. ; 
Flockton, from 10s. to 10s. 3d. ; Barnsley hards, from 9s, 3d. to 
9s. 9d. ; Parkgate and other qualities, from 7s. 9d. perton. I hear 
renewed talk about wages, tut no effort is as yet being made 
towards taking off part of the 40 per cent. reductions obtained 
during the “‘ boom ” in coal several years ago. 

Messrs. John Brown and Co., Atlas ‘Steel and Iron Works, 
are sending a noteworthy exhibit to Chicago. It includes five 
armour plates, three of them setting forth the advances which 
have been made in the manufacture during the last few years. 
Two of the plates are iron ; one is of nickel steel, which has shown 
good results ; and there is an ‘‘ Ellis” compound plate chilled by 
the Tressider process, which has successfully resisted the most 
severe tests. The company is also sending a machine boiler 
front 15ft. 4in. in diameter, fitted with three Purves patent 
flues, each furnace being 4ft. 2}in. in diameter, and ft. 
Yin. long. These are similar to those supplied to the 
Russian Admiralty. One of the furnaces is fl so as to admit 
of its being easily removed. In order to bring into prominent 
notice the special feature of this furnace, the company is sendi 
in addition to the three mentioned, one with a “ gathered-in 
back, and the front plain with “bell” mouth, to show the full 
length of furnace Messrs. Brown and Co. are able to make. The 
exhibit also includes pieces of the Serve tube to be arranged in the 
form of a pyramid, and samples of the tubes showing the manner 
they are used in practice. In addition there will be a crank shaft 
weighing 44 tons, such as is supplied to the Russian Admiralty, 
with a propeller blade ; a model in copper, two feet square, dis- 
playing the boiler arrangement ; buffers, springs, and otherarticles 
in railway and general material comprised within the company’s 
varied production. They will be shown in a space 35ft. by 20ft., 
quite close to the main entrance. 

The Irish question is exercising a prejudicial influence on trade 
with Ireland. A Sheffield gentleman, the head of a silver-plate 
and cutlery establishment, employing close upon a thousand hands, 
told me that he has had to put his men on short time for the first 
time forforty years. Of course this is not all due to the political 
situation, for business is generally depressed ; but his has 
a valuable connection in the northern districts of Ireland, and it is 
almost entirely cut off. He has just returned from Belfast, where 
he found too much disquiet and apprehension for business. One of 
the largest and oldest cutlery firms in the city has this week 
received a circular letter from Belfast, requesting that all orders 
for stock goods which are in hand may be cancelled. The Belfast 
merchants state that the feeling of alarm in reference to the Home 
Rule Bill amongst business men is so intense, that “‘ until the 
measure is abandoned or destroyed we must expect very bad trade 
throughout Ireland.” It has, therefore, been found necessary to 
reduce stocks, and “‘ to instruct buyers in our various departments 
to order only such goods as we have received orders for.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a very firm tone in the Glasgow iron market at the 
end of last week, attributed to various causes—chief among which 
was the comparatively large quantity of iron going out of store, 
and the indisposition on the we of holders to sell. This week the 
market has been less firm. tch pig iron gave way about 6d. per 
ton, with only a small business doing. Cleveland warrants have 
also been somewhat lower. Hematite has been dull. 

The prices of makers’ iron are in a number of cases a little easier, 
G.M.B., f.o.b. at Glasgow, No. 1, is quoted 42s. per ton; No. 3, 
41s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde, No.1, 47s. 6d.; 
No. 3, 44s. 6d.; Gartsherrie, No. 1, 48s.; No. rs 45s.; Summerlee, 
No. 1, 50s.; No. 3, 45s. 6d.; Calder, No. 1, 50s.; No. 3, 47s.; Lang- 
loan, No. 1, 54s.; No. 3, 46s.; Coltness, No. 1, 54s. 6d.; No. 3, 
48s.; Glengarnock, fat Ardrossan, No. 1, 49s. 6d.; No. 3, 48s. 6d.; 
Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Eglinton, No. 1, 
44s.; No. 3, 43s.; Shotts, at Leith, No. 1, 43s. 6d.; No. 3, 40s. 6d.; 
Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8639 tons, ye yt with 4616 in the corresponding 
week of last year. Italy took 1284 tons, Russia 850, Holland 940, 
United States 500, Canada 120, South America 140, India 165, 
Australia 612, Germany 190, Belgium 70, Spain and Portugal 211, 
China and Japan 35, other countries 140; the coastwise shipments 
being 3382, against 1626 in the corresponding week. 

Two additional furnaces have been on for the production of 
ordinary iron and one for hematite, an 
ordinary and special brands, 24 hematite and 2 basic—total 69, 
against 66 in the previous week, and 78 in the corresponding week 
of last year. 

There is now an improving tendency in the export demand for 
pig iron. The Canadian market is open, and it is expected that 
shipments there will turn out fairly well. India, Australia, Ger- 
many, Holland, and Russia are all taking a little more iron than 
they did at this time last year. So far, the shipments to the 
United States are See. 

The finished iron trade is certainly no worse than it was a week 
ago, taken asa whole. Some makers report that they are fairly 
well supplied with work, adding that if business does not get 
worse they will have little or no cause of complaint. There seems 
to be a fair inquiry for the better sorts of bars and angles. 
Appearances seem to show that the export trade will be better 
shortly. There are a good many inquiries for unbranded iron for 
India. Prices are maintained as follow: The lowest grade of com- 
mon bars, £5 10s. per ton; second grade, £5 15s.; highest grade, 
£5 17s. 6d.; best bars ranging up to £6 7s. 6d., all less 5 per cent. 
discount. 

A strike has occurred in the hoop strip trade at Coatbridge, 
owing to three of the manufacturers there claiming a reduction in 
the workmen’s wages. The dispute has one or two complications. 
It appears that operatives, similarly engaged at the Motherwell 
works of the Glasgow Iron and Steel Company, have been working 
about 9d. = ton below the rates paid to the men at Coatbridge. 
In times like the present, when quotations are cut very keenly, a 
difference of 9d. per ton in cost of production gives, as may 
readily be sup , a considerable advantage to the firms paying 
the smaller wage, enabling them to offer better terms to buyers 
than their competitors. The Coatbridge makers have been anxious 
to rid themselves of the disability caused by the difference in cost, 
and they claim that the wages should be equalised in the two 
centres, The men have resisted on the ground that their pay is 
regulated by the sliding scale, and they are not responsible i the 
arrangement at Motherwell. The resolution of the hoop rollers to 
stop work has thrown about 600 men idle. 

e steel trade is quiet but steady, with a fair amount of 
employment. Prices are quoted on the basis of £7 7s. 6d. for 
singles, less the usual 5 per cent. 

In some branches of the steel trade there is a little more doing, 
and it is hoped that by-and-bye business may get into a more 
satisfactory state. At the same time two or three of the works 
still remain practically idle, their directors considering that current 
prices do not afford a margin of profit. Merchants are in some 
instances eg to be offering to sell forward, or actually selling 
forward under forward prices. It was stated this week that ship 
plates had been sold as low as £5 1s. 3d. per ton net. Makers 
quote, however, on the basis of £5 10s. less 5 per cent. for ship 
plates, and £4 17s. 6d. to £5 for angles. 

The coal trade, as a whole, remains dull and unsatisfactory. For 
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certain kinds of coal there is just a little more inquiry, but the 
market altogether is flat, and there is no improvement in prices. 
The total coal shipments from Scottish ports in the past week 
amounted to 99,993 tons, being 29,421 less than in the correspond- 
ing week, but only 937 below those of the preceding week. At the 
Eastern ports the shipments are the poorest, but they keep pretty 
well up in Ayrshire. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


‘*Mapon’s” day last week caused the usual interruption to 
steady ontput, yet the total coal exports from the ports of Cardiff 
was a fairly satisfactory one, ting as it did to 248,968 tons. 
But for ‘‘ Mabon’s ” followers, it is estimated that 300,000 tons 
would have been dispatched, and this gives a fair idea of the 
—v loss both to colliers and coalowners in Cardiff district 

one. 

Prices remain moderately firm, and prospects are satisfactory. 

A leading coalowner gave a good idea this week of present trade in 
an interview I had with him. ‘There is no great briskness to be 
noted,” he said, “‘ but now that coal labour differences are settled, 
— seem to have more heart, and we may look for a progressive 
condition instead of a declining one.” The s' nt condition of 
the iron and steel trades forms one strious drawback to home 
business. Fortunately the bulk of the Welsh coal trade is exported 
to foreign destinations, and the principal coalowners are well 
placed with large contracts for sometime to come. These, though 
taken at low figures, insure steady work at the collieries. 

A collier remarked to me this week, ‘‘ There is not much reason 
to complain; the money is not so good, but there is plenty of 
work.” 

A fair degree of tranquillity now prevails in the Welsh coal field. 
One or two meetings of an unimportant character have been held, 
one in Cardiff, where the subject of discussion was the necessity of 
organisation. At the Plymouth collieries there is a slight differ 
ence in one seam—the 6ft.—on the subject of allowances. Coal- 
owners in several places regard the allowances as requiring revision, 
now that a serious falling off has taken place in prices. These 
differences should, of course, be brought before the colliers’ parlia- 
ment, the Sliding Scale Committee, and as this is equitably con- 
structed of colliers and coal owners, representatives, an amicable 
settlement should not be difficult. 

On Tuesday another meeting was held in Cardiff by the principal 
colliers’ delegates, when, amongst other subjects of discussion, the 
Employers’ Liability Bill was entered into, and a circular was read, 
to the effect ‘‘ that if this measure passed, coalowners would retire 
from the Miners’ Provident Society, and cause a aed diminished 
income to that Society.” The meeting decided to ignore the 
circular, as they had on similar occasions, and issued a warning to 
colliers not to take notice of it, but to be guided by their previous 
counsel as to the ‘‘ doctrine of common employment and contract- 
ing themselves out of the Act.” It has been decided by the 
colliers’ delegates to allot two seats on the sliding scale to house 
coal colliers, and to re-arrange seats—one member to represent 
Dowlais, Rhymney, a and New Tredegar; three members 
to represent the Rhondda Valley, including the anthracite district ; 
two members for Aberdare and Merthyr; two members for 
Menmeuthchioe; and one member for Maesteg and the Avon 

ey. 

The le of steam coal remains practically the same as last 
week, t qualities being quoted at 9s. 6d. to 9s. 9d.; Cardiff 
seconds, 9s. to 9s. 3d. The cheapest steam is now selling at 8s. 6d. 
In small there is not much improvement, and fairly good qualit 
can be had from 3s. 6d. to 3s, 9d.—a price not worth trucking it 
and sending to port. 

e variable weather maintains house coal quotations. No. 3 
Rhondda is selling at 10s. to 10s. 6d. ; best house, from 11s. 6d. ; 
small house, 6s. Patent fuel, Cardiff, is quoted at 9s. 3d. to 9s. 9d., 
demand easy ; Swansea prices to 9s. 6d. There is no change in 
coke. Pitwood is slightly better, and prices at Cardiff and Swan- 
sea were firmer. The only satisfactory feature to record in 
connection with the iron and steel trades is the large and steady 
continuance of tin bar make. During, the last week there was a 
considerable despatch of steel bar, especially from Cyfarthfa and 
Dowlais, and this, with the constant incoming of iron are from 
port, gave a degree of animation to business, which I fear misled 
strangers into the impression that trade was satisfactory. Iron- 
masters complain seriously about prices. Bessemer bars are being 
quoted at £4 8s. 6d., and Siemens best at £4 15s. to£5. The 
competition with the North continues very keen, and prices are 
forced down on account of it. Last week Swansea imported 1314 
tons pig and 870 steel bars from the North. 

is Rocnnen coal and patent fuel trade last week showed a little 
falling-off, but on ’Change there was a fairly hopeful tone mid- 
week, and a slight oted at ae ihaes os dlesbrough, Sie 74d. 3 
Glasgow pig was quoted at 14d.; Middlesbrough, 34s. 74d. ; 
hematite, 46s. d ; Welsh bars from £5. Sheets, steel and iron, 
unchanged, and rails at the old figures. Some quotations have 
appeared of steel rails, heavy sections, £4 to £4 2s. 6d., and light 
from £5, but buyers are well aware that lower figures would be 
taken if business was meant. I have heard of quotations fully 5s. 
under the lowest figures here given. Other Swansea quotations on 
*Change were as follows :—Steam coal, best, from 9s.; anthracite, 
best, from 13s.; ordinary from 8s. 6d.; bituminous, from 10s.; iron 
ore, from 1ls.; pitwood, from 14s, 9d.; coke, furnace, from 14s. 6d. ; 
foundry, from 17s. 6d. 

In tin-plates prices are firm, with an Seg tendency. Besse- 
mers, 12s. to 12s. 3d.; Siemens, 12s. 3d. to 12s. 6d.; ternes un- 
changed. Best charcoal from 13s. to 13s. 6d., varying with brand. 

There was a a shipment of tin-plates last week, close upon 
100,000 boxes, but as the week’s work totalled up 112,282 boxes, 
stocks showed a slight increase. Tonnage is coming in freely, and 
advices from the States are quite sufficient to justify makers in 
holding out for advanced prices, and in some cases I hear these 
have been obtained, my as a rule, quotations are as I have 
given. clearances for the States and for Russia are now 
i together, the year is opening well. Com with 

ebruary, 1892, a large increase in the shipments of plates is 
shown. Thus in February, 1893, 17,519 tons were sent to America, 
and 2007 tons to Russia. In February, 1892, the respective 
clearances were 7783 tons, and 3757 tons. Labour troubles are 
still threatening in some of the industries. This time it is in the 
Newport building trade. The masons have given notice for a 
revision of the scale of wages on and from May Ist. At Ferndale 
masons are on strike, and at Swansea the men at the Dillwyn 
Spelter Works remain out. 

I am pleased to hear of in the Miners’ Provident 
Society. The increase in membership last year was over 1000. 

Another feature is the starting of colliers’ building clubs. 
Three have n this year in the Merthyr district. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE iron markets in this country have been very quiet during 
the past week, and the amount of business done in the raw as well as 
in the finished iron department has been of the smallest dimensions, 

In the Silesian district the situation of the iron trade has in no 
wise altered since last week’s report. Pig iron remains in a poor 
condition, generally speaking, with prices tending to weakness. 
At the manufactured iron and steel works operations are carried on 
a but they are not _ so bad as during previous 
weeks, and some are inclined to look upon the position of the iron 
business as more encouraging. are in fair request, while 
plates, especially the heavy sorts, are very much neglected. 

Iron trade in Austria-Hungary is quiet, but fairly satisfactory. 
A slight improvement has been noticeable in the export business, 





a 


though nothing to boast of, as yet, competition with German works 
being carried on with very little success, as the Germans sel] at 
a lower rates. In pig iron not much has been doing upon the 
week, but prices are pretty firm nevertheless. In the finished 
iron department bars are repo’ in improving request ; there 
has also been a slightly better feeling in the girder trade just 
lately. Hoops and thin sheets meet with a fairly regular demand, 
Prices for finished iron are the saine as last week, and may be 
regarded as pretty satisfactory. Quietness still prevails on the 
French iron market. With the exception of some specially 
favoured branches, — little new work is being booked. Bars 
continue to be quoted 150f. to 155f. ; girders, 158f. to 163f. p.t. 
French business in coal during the last three years was as under ;— 














Im ‘port. 
1892. 1891. 1890, 
Coal from Tons. Tons. Tons. 
England 4,264,479 .. .. 4,854,886 .. .. 4,452,163 
Belgium 4,102,739 4,222,439 8,942,761 
Germany .. .. 711,565 .. .. 640,861 .. .. 598,951 
Other countries | ae Se anh as 3,954 
9,082,506 9,222,073 8,997,829 
Coke from 
Belgium .. 825,865 704,706 576,847 
Germany .. .. 454,153 .. .. 602,042 .. .. $14,519 
Other countries 19,485 .. .. 7 eee 33,888 
1,292,458 1,819,827 1,424,204 
Export. 
Coal to 1892. 1891. 1890. 
Tons. Tons. Tons. 
Belgium ae 259,234 és 827,338 
Ital sa. oe 151,338 124,758 . 67,492 
Switzerland 206,801 .. .. 227,785 .. .. 197,083 
Turkey os 6s ee | a 7,122 
E Re: s aa oas eee ae <5 <s 1,900 
Algiers on ee 16,265 .. .. OS ae 7,026 
Other countries 155,800 .. .. 184,707 .. .. 203,453 
829,500 820,482 811,414 
Total export of 
coke was T6000 .. «. 2 ee 55,711 


The French steamers consumed 605,982 t. in 1892, against 
654,303 t. in 1891, and 763,167 t. 1890. 

In Belgium demand and sale on the iron market are as limited 
as before, prices being depressed and scarcely paying. An order 
for 158 wagons, soon to be given out, will secure employment to 
the wagon factories for some time. Import of iron ore was, in 
Jan , 113,964 t., inst 129,994 t. in the year before; pig 
iron 6151 t., against s73 1 . Export in steel rails was 285 t., against 
333 t.; iron rails 190 t., against 1695t.; heavy plates 3956t., 

inst 3409 t. Other sorts of manufactured iron 10,662 t , against 
8728 t. ; machines 791, against 2585 t. ; rolling stock 499 t., against 
2040 t. in January last year. 

In spite of a stiffening in prices, and in spite of a slightly improv- 
ing demand being meveunttihe in some branches, the condition of 
the Rhenish-Westphalian iron trade is still far from satisfactory. 
The business in iron ore is as weak as before; prices are, for 
spathose iron ore, M. 7°20 to 7°50; roasted ditto, M. to to 10°80 p.t. 
net at mines. In Luxemburg-Lorraine minette, 40 p.c. contents 
is quoted M. 3°20 p.t.; inferior sorts, M. 2°40 to 2°70 p.t. net at 
mines. There is nothing new to report concerning the condition 
of the pig iron trade, except that prices are a trifle firmer this 
week than last. Employment at the works having been limited to 
the utmost degree, production is now about equal to consumption. 
Nevertheless, stocks have been slightly increasing here and there. 
Whether the future wil] bring an improvement in that direction 
cannot, as yet, be told. Prices are about the same as last quoted, 
being for spiegeleisen M. 51; good forge ey. No. 1, M. 45; 
No. 3, M. 42; hematite, M. 62; foundry, No. 1, M. 62; No. 3, 
M. 55; basic, M. 43 to 44 p.t.; Bessemer, M. 49 to 50 p.t.; Luxem- 
burg forge, M. 40 p.t. at works, 

On the finished iron market bars meet with a poor inquiry from 
inland as well as from abroad. Prices areas weak as before. The 

irder trade likewise shows no improvement upon the week. 

oops are, on the whole, unchanged ; there is, if g eg a a 
tendency towards yong ther more inquiry has been 
coming forward for plates, lately, while the sheet trade is pretty 
much the same as during previous weeks, Rivets continue neglected. 
Increasing employment is reported at the tube mills, inland as well as 
foreign d d having decidedly improved. Prospects are in this 
department far more promising than they were this time last year. 
The basis price has m reduced on M.115 p.t. free, Rhenish- 
Westphalian tube-mills, in consequence of the lowered prices of 
raw material. There have been some large rail orders coming in 
lately, the present time being considered as specially favourable to 
buyers. e works will, however, gain very oe being so 
exceedingly low. Sleepers, for instance, were offered at M.103 p.t. 
at works, which is M. 14 to 18 less than last year. Still, this price 
was considered as too high, and an important order for the 
Prussian State Railways has been booked at M. 100, some say M. 99 





te 
“ Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 122°50; angles, M. 127°50 to 130; girders, 
M. 87°50 to 95; hoops, M. 130 to 135; billets in basic and Bessemer, 
M. 85; heavy plates, M. 150; tank ditto, M. 140; steel plates, 
M. 140; tank ditto, M. 130; sheets, M. 140; Sieger thin sheets, 
M. 125 to 126; iron wire rods, common quality, M. 120; drawn 
wire in iron or steel, M. 125; wire nails, M. 127 to 130; rivets, 
M. 150; steel rails, M. 117; fish- plates, M. 87 to 110; steel 
sleepers, M. 106; complete sets of wheels and axles, M. 270 to 
280 ; axles, M. 220; steel tires, M. 215 to 230; light section rails, 
M. 95 to 100. 

The following table shows the Silesian miner’s wages since the 


year 1875, ey were, on an average, per day:— 
Miners. b mdm f Youths, Women. 
BATS cc ve BOB ce oe BO cc! ce BOR ae ce UM 
1677 .. .. 23°90 1°68 OM .. « IR 
1879 - 2°18 1°56 0°78 0°96 
1880 - 2°18 1°56 0°77 0°95 
1881 2°23 1°57 0°75 0°95 
1882 2°26 1°55 0°75 0°94 
1883 2°30 1°56 0°75 0°91 
1884 2°31 1°57 0°78 0°98 
1886 2°60 1°60 0°78 0°93 
1887 2°66 1°64 0°94 0°80 
1888 2°66 1°64 0°94 0°80 
1890 3°22 (20 per cent. 1°00 1°30 
1891 3°55 her) 1°01 1°33 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 3rd, 1893. 

Apart from a few failures in the iron trade, nothing of importance 
has ired. The Government has placed large orders for 
armour plate with the only two firms able to make it. Shipbuilders 
are getting ready to do more shipbuilding work. Capacity of lake 
shipyards is being increased. e iron trade is active and stocks 
are light. Buyers do not place large contracts because of fluctuating 
prices. The industrial condition is sound. Labour strikes are 
threatened on some Western roads leading to Chicago. Agitation 
continues for the repeal of the silver law, but it will not be 
repealed. The reports from 131,625 miles of road for 1892 show 
increase in gross earnings to be 5h er cent. over 1891, and increase 
of net earnings 2} per cent. The earnings increased 
56,393,782 dols. Net earnings increased 7,706,452. The collapse 
of the Reading did not create much surprise; its early restoration 
is anticipated. Business prospects are very encouraging for the 
near future. Prices in all directionsarelower. Producing capacity 
in all channels of productive activity has been increased. Exports 
of gold last week 4,000,000 dols. Shipments of stocks and bonds 
to Europe last Saturday 5,000,000 dols. 
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THE PATENT JOURNAL. 


d from “ The Illustrated Oficial Journal of 
a Patents.” 


Application for Le Letters Patent. 

** When tents have been ‘‘ communicated” the 
“name and of dress of the communicating party are 
printed in italics. 

28th February, 1893. 


-9 GARMENT Hooks, F, E. de Long, London, 

pit GARMENT Hooks, F. E. de Long, London. 

4374, GARMENT Hooks, F. E. de Long, London. 

rity Srreet SWEEPING Macuines, F, C, Williams, 
London. 

4376. Aorrators, R. Smith, London. 

4877. PHOTOGRAPHIC OBJECTIVES, 
London. 

4378. Support for CaRBon Printine, H. J. Burton, 
[anwell. 

sh Neus. HOLDING Hanpies, W. R, Lake.—(J. 
Cook, United States.) 

4380. NomsELess GaLocues, F. K. Gray, London. 

j381. — Devices for Evevators, H. H. 
Lond 

on Boum for BLow1nG Oroans, H. and V. Willis, 
London. 

1983. Printineo Macuines, H,. E, Newton.— Messrs. R. 
Hoe and Co., United States.) 





A. B. Parvin, 


Day, 


4384. Teeruinc Paps for Ixrants, F. X. Bosch, 
London. 
4385. CasTiInc ArtiIcLes of Grass, H. Hilde, London. 





4386. PresERvING the Boptes of ANIMats, G. E. 
London. 

4387. ANeERoID Barometers, E. Whymper and J. J. 
Hicks, London. 

4388. — Gowns, H. Knight and A. J. Holliday, 
Londo 

4389, ae FACTURE of Printers’ Ruves, T. Brandt, 
London. 

4390. Evecrric Arc Lamps, E. Cannevel, London. 

4391. VenTILaTING Hats, T. H. Lees, London. 

4302, Puzzies, H. H. Lake.—(@. 7. and M. H. Bradley, 
United States.) 

4398. Rotuine Rippep Pvates, C. 


iese, 


Lohr, London. 


4304. CasH Reoisterinc, &c., Apparatus, The 
Desant Electric Company and W. F. Z. Desant, 
London. 


4305. Hotpinc Wirk Stirreners, H. H. Lake.—(M. J. 
Pickering, United States.) 

4306. Boarp for Piraster Work, &c., G. 
London. 

4397. UmpreLLA Runners and Nortcues, F, 
Londen. 

4398. Ink Recerracies, D. G. Young, London. 


T. Turner, 


A. Ellis, 


4300. Ster Lapvers, W. Bootle and H. D. Young, 
London. 

4400. Scissors, H. Samuel, London. 

4401. Dravcut Preventer for Doors, F, F. Persse, 
London. 

4402. Device for Fastenrnc Buttons, J. Hanei, 
London. 

4403. Gate, M. M. Ozbirn and R. W. Reasons, 
London. 

4404. a Grate, G. Downing, jun., and T, Ryan, 
Londo’ 


4405. oll -ARMS, H. H. Lake.—{The Winchester Repeut- 
ing Arms Company, United States.) 

4406. Bitu1arD BALL, C. H. T. Neumann, London. 

4407. Non-conpuctinc Coverinos for Pipes, P. A. 
Chabert, London. 

4408. Tramway System, M. H. Smith and J. E. 
Compton-Bracebridge, London. 

4409. DeTERMINING PecentaGes of FLurp CoMPONENTS, 
P. V. P. Berg, London. 

4410. Protecrine Bearinos from Dirt, E. G. Sheward, 
London. 

4411. Lawn Mowers, W. D. Wansbrough, London. 

4412. Buorrinc AppLiance, W. Bourne, London. 

4418. Dravcut Exciupers, J. H. Davis and R. J. 
Kinkead, London. 

4414. GAME, C. E. Simpson and C, W. Simpson, 
London. 

4415. Stave Trimminc Macuines, W. J. Wright, J. 
McG. McKerrow, and D. L. Trax, London. 

4416. Dynamo ELectric Macuiyes, D. F. y Fernandez, 
London. 

4417. Macuinery for Cotov RING Paper, J. Bromley, 
Leeds. 


lst March, 1893. 


Piate, W. H. Edwards, Liverpool. 

4419. Woop Biocks, R. Clegg, Stoneclough. 

- 20. Ow Lamps, T. Reed, London. 
4421, CentrirucaL Hypro- “EXTRACTORS, G. W. Elliott, 
Sheffield. 

4422. Disinrectino Rags, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

<r and BrusninG Carpets, J. C. Clark, 

4424, Securtna Carp Coruna, G. P. Appleyard and 
L. P. Foster, Halifax. 

4425. ELecrric Lamps, T. Gill, Halifax. 

4426. SunsHapDE and Waxkine Stick, E. Tobler, 
Glasgow. 

4427. SkaTEs, E. Tobler, Glasgow. 

4428. Covertne for PNeumatic Tires, T, A. Swain, 
Manchester. 

4429. SuppLyinG Arr under Pressure to Orcas, T. P. 
Richards, Liverpool. 

4430. Cases for Hotprnc ARTIFICIAL 
Wheatley and R. Wheatley, jun., Birmingham. 

“i ApPaRATus for IRONING, G. Atherton, Man- 
chester, 


4418. 


Fires, R. 


- came Piates, E."de Patoul and J. MacDougal, 

, 

4433, ~ Lae ING the Openino VaLves of Barus, &c., 
H. W. Pearson, Glasgow. 


4434, Brusues for CLRANING Winpows, J. H. Butter- 
field, Keighley. 

4435, Carp Rouiers, B. Booth, J. Booth, and S, Law, 
Halifax. 
4436. Drivinc the Feep Apparatus of CARDING 
Evarnes, C. Stott and W. H. Schofield, Rochdale. 
4437. Macuines for DyE1nc Corton, C. ‘Owons and J. 
Whiteley, Manchester. 

4488. Currinc Trern in SprraL Wuee:s, J. Laing, 
jun., and R. Laing, Johnstone, N.B. 

4439. STOPPERING EVICES for Borttes, D. Rylands 
and B. Stoner, Barnsley. 

4440, Fasteninc Winpows, &c., E. Drew, ptete. 

— DovusBe-actina “ Force Pump, " W. H. Knight 

. A. Morgan, Cardiff. 

4442. SHUTTLE CueckeR, R. Simm, Accrington. 

4443. PEnciL = R. Hamnett and W. G. Knight, 
East Stock 

4444, Clock ie, Gilmore, Lon; oa 

4445. PLuas for Pipgs, F. , Londo 

4446, en Lona LEVERAGE, 0. "Faandet, North- 


“a7. ‘Sicewe Lone Leverace, 0. Farndon, North- 
ampton. 
4448. Hinges for Crores’ Horses, W. H. Harrap, 
London. 
“= SYPEWRETERG, F. Buckland and W. Thompson, 
4450, a Can, G. Wells, Needham Market. 


a InpicaTor, A. Katzky and J. Gitkes, Man- 


4452, bg CaRRIAGE Porter SiGNaL, G. F. 
in. 
= Maxie Iron or Steet Tuses, A. H. Williams, 


4454, ae: C. F. Kite and W. C. Barns, London. 
4455, VALVE Gear for Encines, W. D. Grimshaw, 


“ Basirany Pirrs, H., J., and A. Coulthurst, Man- 
7. DRIVING Gear for Macurnery, J. Jackson, Bir- 


4458, 


NOFORTE Tuntnc Apparatus, 8. H. Palmer, 
Sund 


erland. 





~~ * eae Five for Fire-praces, G. Peachey, Shef- 
e 


4460. Oprarninc a DirrerentiaAL Temper, T. W. 
Harding, London. 
4461, — Tires for Bicyc.es, F. C. Armstrong, 
ndon. 
4462, VenicLe Wuees, W. Bown and J. H. Hughes, 
irmingham, 
4468. Knows for MetaLuic Bepsteaps, G. A. Phillips, 
Birmingham, 
4464, INksTANDSs, H. 8. Hele-Shaw, Live 
“— Fiurp Morors and Pumps, J. 
4466, Vent Peas, E. Bennett, Birmingham. 
4467. PROPELLING Vessris of Great Breaptu, J. 8. 
McAndrew, Glasgow. 
4468, Waistcoats, E. Stone, London. 
4469. Device for Seatino Envevores, H. Williamson, 
London. 
4470. Smoke Consuminc Stoves, W. 
mdon, 
4471. Kyitrep Fasrics, The Nottingham Manuf: 


‘arquharson, 


Chapman, 


4558. Cycie Centre Drivine Gear, J. Mills, Jarrow. 

4554, Bicycies or other Vetocirepes, F. C. Southard, 
Southampton. 

4555. Yarn for Winpow Curtains, H. H. Wrigley, 
Huddersfield. 

4556. Bassinetres and PeraMBuLators, W. Madigan, 
Halifax. 


4557. Invauips’ Avromatic Nicut Commope, J. Bould, 
ngton. 

4558. Teat Cups for Mickinc Macuines, A. Shiels, 
‘ow. 

4559. CycLe WHEELS, T. Gare and G. Atherton, Man- 


chester. 
4560. VENTILATOR, G. J. Chapman, Shorncliffe Camp. 
4561. Savery To1tet Basin, A. Bevington, Stoke-upon- 


mt, 

4562. THerm” StTectar Air Batu, C. Abbey, Rich- 
mond Hill. 

4563. Lime Kins, A. Atkinson and A. G. Barrett, 
Leeds. 

4564. Gas and similar Motor Enornes, A. R. Bellamy, 





a Company, Ld., J. Groves, and J. Whatnall, 

London. 

7. Veneer TRAVELLING Trunk, &c., J. Mitchell, 
mn 


on. 
4473, Firrincs for the Corners of Rooms, G. Nash, 


London. 

4474. Tit, T. Shepherd, Richmond. 

4475. Ovens, F. Brunck, London. 

4476, INPLATING Pwevmatic Tres, §. Spencer, London. 

4477. Tires, H. Jelly, London. 

4478. Dryinc Bartey, Matt, and Oats, J. White, 
London. 

4479. Cnemicat Foop Biscuits, J. D. Marshall, 

mdon. 

4480. Exnipitixnc SaHow Carps, E. Daniel and O. 

‘alkey, London. 

4481. Preventing Horses Bowrtinc, N. 
WU. H. Franke, Germany.) 

4482. Heatinc Apparatus for Ovens, F. 
Berlin, Germany. 

4483. SOFA Beps, F. Baarss, Adlershof, Germany. 

4484. Buinp Corp ATTACHMENTS, . Bienvenu, 
London. 

4485. Hatcu Coverinas, W. Jefferson, London. 

4486. MANUFACTURING FLUID Meats, W. Clark, London. 

4487. Foop Preparations, W. Clark, London. 

4488. Reorstertnc Apparatus for Pusiic VEHICLES 
J. Y. Johnson.—{(J. Guénet, France.) 

4489. ELectric Fire ALARMS, E. C. C. Krogh, London. 

4490. ApvertTisinG, J. D. Ford, Surrey. 

4491. Tires for WHEELS, L. Waelput, London. 

4492. Sasa and Casement Fasteners, J. 


Browne.— 


Helmecke, 


Adams, 

mdon. 

4493. Borers for Hot Water Apparatus, G. Harvey, 
London. 


4494. Verticat Bor_ers for Hor Water APPARATUS, 
G. Harvey, London. 

4495. Tires for the WHEELS of Bicycies, W. B. Smith, 
London. 

4496. Exrraction of Gotp from Ore, H. Parkes, 


London. 

4497. Stare or Tite Roor-rmoainec, M. Kellow, 
London, 

4498. I_tumination of Tapies, H. H. Lake.—(F. C. 


Lucas, France.) 

4499. Tanks, W. Barnes, Manchester. 

4500. Ser Squares, A. Franklyn and 8. E. Franklyn, 
London. 

4501. Device for Sketcaine 
London. 

4502. Lusricator, F. Tongue, London. 

4503. Gas Enoarnes, W. Triebel and E. Heinrichs, 
London. 

4504. Boots and Sxoes, J. Lancefield, London. 

4505. Ovens, E. Goodyear and A. Green, London. 

4506. Pen Wiper, J. Pushy, London. 

4507. &c., J. Lewthwaite, 
London. 

4508. Rese Yaucum, F. A., C. T. W., and H. Cole, 
London. ~— 


4509. CoLLIMATING 
London. 

4510. Breakinc-vup of Hyprocarsons, F, W. Clarkand 
A. Forbes, London. 

4511. Pressure Gavoes, J. Jackson and E. A. Hoad, 
London. 

4512. Motors, M. W. Lowinsky, London. 

4513. Manuractcre of Pires, F. J. Clinch-Jones, 
London. 

4514. Manvuracture of Hat Lixinc Banps, 8. Mills, 
London. 

4515. Curtivators, A. J. Boult.—(7he Massey-Harris 
Company, Ld., Canada.) 

4516. CuLrtvators, A. J. Boult (The Massey-Harris 
Company, Ld., Canada, 

4517. Breap Trys, T. Parkinson and G. M. Parkinson, 
London. 

4518. Protrectinc Trousers Bottoms, H. P. Green- 
wood, Liverpool. 

4519. Curtivators, A. J. Boult.—(The Massey-Harris 
Company, Ld., Canada.) 

4520, PHOTOGRAPHIC Processes, A. J. Boult.—( W. J. H. 
Auton, France.) 

4521. Cut-orr Motions of Steam Enornes, R. Blezard 
and J. » Manchester. 

4522, FEEDING Devices for Ores, J. B. Samuels, 
London. 

4523. Steam GeNERATORS or the like, R. Lederer, 


Purposes, J. Rees, 


NUMBERING MACHINES, 


Apparatus, L, de Place, 


London. 
4524. Foitpinc Cuatrs, A. J. Boult.—(—— Maertens, 
France.) 


2nd March, 1898. 
a Domestic Ovens, W. Barraclough and A. Rhodes, 


Ow. 
oe. Bicyc_e Sappies, T. Middlemore and W. A. de 
, Birmingham. 

4597. FRAMING for Iron SHeetinc, W. Thompson, 
Wexford. 

4528. Removinc Deposit from FILTERING MATERIAL, 
J. M. Smales, Leavesden. 

4529. Or, Cans and Arr Pumps, R. 8. Wood, Man- 
chester. 

4580. Tosacco Pires, W. 8. Oxborrow, London. 

4531. Sarety Ketrve, R. Thompson, Oswaldtwistle. 

4582. Tap, A. P. Plaskett, Birmingham. 

4538. The’ Piston Tine for Wazris, T. A. M. Murphy, 


Du 
> Rouen CrapLe Sprinc and Box, R. Jones, 
4535. Pap for HorsesHoss, J. Parry and A. J. Veale, 
Bristol. 


4536. Sewino Macuiyes, D. Richards, London. 

4537. Door Sprinas and Buyrers, C. Hernsheim, 
London. 

4538. Frre-orates, J, Neil, London. 

4539. Paraso Sticks, W. . Barrett and A. H. Hayes, 
Upper Birchwood. 

4540. — House Door Frame, M. Brayford, Silver- 


1081 “Ponsrxo Enoines over Centres, A. D. Ellis, 

‘ord. 

4542. MAKING ARTICLEs from Guass, W. W. Pilkington, 
verpool. 

wy oo a of Reriectors, W. W. Pilkington, 


verpoo! 

4544. Ba.i-taps, G. W. And Manchest 

<<. Winpow or FANLIGHT OPENERS, T. D. Falconer, 
1646. Sreveen Pittars or Stanparps, J. B. Millar, 


4547, Purse Protector, J. Smallwood, Birmingham. 

tap Be a Woven Fasrics, J. V. Hilme, Man- 
cheste 

4549. Comantarion Skriv Cieaner, A. J. G. Millman, 
Plymouth. 

“~. b gee ag of State Waste, J. C. Richardson, 

ni 

4551. CHANNELLED or TrouGHED Iron, P. Robinson, 
Birmingham. 

4552, Brake Ho.pers, F. Rowley, Birmingham. 








4565. Tue Missinc Letrer, J. A. Smeeton, London. 

4566. Piston PNEUMATIC Tire, J. Macredy, Blackrock, 
Co. Dublin. 

4567. Prope.iinG Boats, H. Vaughan, Bristol. 

4568. Denyprator, B. F. Wickens, London. 

4569. Lerrer Boxes, R. 8. Baxter, Dundee. 

4570. InFLaTING Footand other Batts, G. H. Remnant, 


London. 

4571. Metauuic Boxes, F. Purdon and H. E. Walters, 
London. 

4572. Potato Fianter, A. G. Gekeler, London. 

4573. Foiprnec Seat, J. 8. Kilgore, London. 

4574. CoMBINATION WatcHMAKERsS’ TooL, G. W. Came- 

ron, London. 

4575. "Motor for Sewrnc Macuines, A. H. Clayton, 

J. M. Parker, P. C. Donovan, and T. F. Fanning, 


London. 
4576. WHeets for VeLocipepes, &c., G. Lynch, jun., 


mdon. 

4577. ELecTRICALLY DistrisutiInc Evercy, R. Ken- 
nedy, London. 

4578. Bs a aes Camera Bracket, F. W. Smethurst, 

on. 

4579. ie Wuex s, 8. L. Berry, London. 

4580. TELEGRAPHIC APPARATUS for Rattways, E. Tyer, 
London. 

4581. Soap Tasvets, R. H. F. Finlay, London. 

4582. MeTaLiic Packtxe Rivos, R. Marshall, London. 

4583. Enoives, H. P. Holt, London. 

4584. Sarety Wixpow Sasu Fastener, J. C. Howe, 
London. 

4585. Deroxators for Cartrivces, W. H. Greenwood, 
London. 

4586. Soap, T. Nicholson, London. 

4587. KILNs for Bursino Bricks and Tives, W. Eaves, 
London. 

4588. Street Pavements, 8. McDougall and R. Parry, 
Liverpool. 

4589. AgrorLanes, J. O. O'Brien.—(M. H. Rumpy, 
France.) 

4590. Toys, W. B. Parker, Liverpool. 

4591. Ftour and other Breap Srurrs, L. Rawsthorn, 
Manchester. 

4592. Apparatus for TreaTinc MILK, A. Bernstein, 


London. 

45938. Pots for HorticutruraL Purposes, R. H. 
Courtenay, London. 

4594. Towers for WinpMILis, H. H. Lake.—(T. Snov, 
United States.) 

4595. Motors, F. Mitchell, London. 

4596. VeLocipepes, E. H. Morgan, London. 

4597. Sarery Nut with Sprino, D. K. Murray, Win- 


chester. 
4598, PLactne Foc SicNats on Ratiways, F. Brookes, 


mdon. 

4599. Form of STEREOSCOPE, 
London. 

4600. Lace Fasteners for Boots, E. A. B. Bowden, 
London. 

4601. Stare Penct. SHARPENER, T. Taylor, Hinckley. 

4602. PREVENTING ACCIDENTS in VEHICLES, G. 8. 
Thompson, London. 

E. and R. Cornely 


4603. EMBROIDERY MACHINES, 
London. 

604. Bosom Gussets without Seam, J. Buser and 8. 
Keiser, London. 

4605. ADVERTISING BoaRD or Frame, J. C. Hunt, 


W. 4H. Prestwich, 


London. 

4606. Corn Cueck, J. E. Spagnoletti and W. G. Watts, 
London. 

4607. GRANULATING CHocoLaTE, H. M. Seybold and H. 
Schaper, London. 

4608. Car-coupLine, C. H. Carpenter, London. 

4609. AXLE and Box, G. W. Smith and E. C. King, 
London. 

4610. ORNAMENTAL Bricks, P. Jensen.—(M. Korth, 
Germany.) 

4611. LocxEp Nut and Bott, P. H. Russ, London. 

4612. Dye-sturrs, 8. Pitt.—(Z. Cassella and Co., 
Germany.) 

4618. Cotourina Matters, S. Pitt.—{Z. Cassella and 
Co., Germany.) 

4614. " Resor Tyre Wueets, F. H. W. Higgins, 

mdon. 

4615. Grip Vices, R. G. Fiege, London. 

4616. Frresricks, B. Barlerin, London. 

4617. WHEELS for VELocIPEDEs, T. Beevers, London. 
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4618. AcruaTING Cortiss VaLves for Encines, R 
Brown, Belfast. 

4619. Bossins for Hotpina Twivye, W. Broadhurst, 
Staffordshire. 

4620. Frames for FRontT-DRIVING GEARED BIcyCLes, 
E. Jackson, Lancashire. 

4621. ADVERTISING, J. C. Boswell, Norwich. 

4622. Preumatic Trrep Skates, J. M. Gillies, Dublin. 

4628. UNBREAKABLE Laces for Boots, C. J. J. Cox, 
London. 

4624. Brackets for Winpow Burnp Ro.tuErs, G. Ains- 
worth, Lan 

4625. VENTILATING Pre for WATER-CLOSET Trap, E. 
Nayler, Portsmouth. 

4626. Apparatus for Hancino Pictures, 8. J. Wise- 
man, Southampton. 

4627. FasTexinc Carp CLoTHING to Fuiats, J. B. 
Howard.—(F. Brindle, Germany.) 

4628. Gas Enornes, D. Clerk and F. W. Lanchester, 
Birmingham. 

4620. Frames for Sprnnina Fiax, J. V. Eves, Man- 
chester. 

ag ene Stans, T. R. Shelley and A. Jennings, 


y. 
4631. Stork. Cover for Hotiow Vessexs, H. G. 
or! 
4682. Br-uiaRD Tases, D. R. McPherson, Glasgow. 
4633. Scissors, T. tok G w. 
4684. Gas ENGINE, F. ley, Manchester. 
4635. Pruuars, I. ~—t Keighley. 
FIRE-GRATES, T. Grundy and W. Critchley 
Manchester. 
4687. Mart-cart, R. M. Esplin, Manchester. 
4688, Leap Grazina, R. J. Newbery, London. 
4639. SrretcHinc Apparatus for Garments, W. 
Connell, Manchester. 
4640. SLEDGES, H. Roeber, Manchester. 
4641. Puzzz, TB. Dean, Manchester. 
bag Preranixa Woot, T. Speight and J. Scott, 


4648. Propucinc Dovetartep Tits, W. Wade, Bir- 


‘ham. 
4644. Macic LanTErRNs, H. Sim: 


on, Liverpool. 
4645. Ornper Sirrer, G. D. Harris and E. Fleet, 
Birmingham. 
4646. Pararrin Lamps, I. Sherwood, jun., and F. 
Sherwood, Birming] 
= STEERING Gear, R. T. Napier and A. R. Brown, 


4648. Seocasme Butrons to Boots, H. Hartjen.-(¢ 
Rasche, Germany.) 





4649. Makinc Awntisepric Ice, G. A. Nussbaum 
London. 

4650. BorLers, J. Partington, London 

4651. Construction of STEAM Borers, J. Partington, 
London. 

4652. Locx-nxuts, J. M. Stratton, London. 

4658. on CrrcuLar Saw-MILL, J. H. Matthews, 


4654. i Proven, D. Jacobs, London. 
4655. passe Era Sha Philipson and "Sueney Rubber 


ose. Panter n= hence ) Faaname of Warer, T. D. Archer, 
Pg W., J., and 8. Chivers, 


on, 
4658. CycLe Tires, T. Anyon and W. P. Shelmerdine, 
Manchester. 
659. Boots and Suors, A. Briggs and F. Kennell, 
Peg 
4660. Errectinc Exp.osion of Foc-sicnats, F. W. 
sont ucts London. 
LUID Pressure Encines, 8S. H. Hollands, 


iil Custarp, &c., 


wit.” Dower Fvet Economisers, W. Callaway, 

mn 

4663. OPERATING SIGNALS and Switcues, A. G. Evans, 
London. 

4664. Suarts for Cass, J. H. 8. Preston, London. 

4665. Posrat and other Wrappers, B. W. H. Brameld, 
London. 

4666. Exveores, P. H. Flynn, London. 

4667. ApsusTABLE Spanners, T. G. Juckes.—(4. P. 
Juckes, Ceylon.) 

4668. Moustacue Guarp, W. Chrimes, London. 

4669. EVAPORATING APPARATUS for OpTaininG Satr, C. 
A. Chappell, Londo 1. 

4670. Tires for Cass, J. E. Buckingham, London. 

4671. INVERTED Gas Lamps and Buryers, D. W. Sugg, 
London. 

. APPARATUS for Exuipitinc PHotocrapus, C. F. 
Veit, London. 

4673. APPLIANCES for TEACHING Drawine, H. D. 
Barkas, London. 

4674. Rattway 
London. 

4675. Hancers for Picture Frames, G. Hughes.—(J/. 
Hymans, United States.) 
4676. Vevocipepes, G. Hughes.—(J. F. Whitaker, 
United States.) 

4677. SoLpERING ALuUMrNivM, A. C. Fel, London. 

4678. LetreR-BOxEs, 8S. G. Dutton, London. 

4679. GuipE for Drivine Betts, W. W. Horn.—(W. F 
Cleveland, Canada.) 

4680. Sprinc Cup for Rattway CARRIAGE Doors, H. 
B. White, London. 

4681. ARRANGEMENT of DwEL.tnos, H. Berney, London. 

4682. Macuines for Currinc SHeet Meta, W. J. 
Bayrer, London. 

4683. Fire-escapes, J. F. Shaw, London. 

4684. BorLer Tupes, D. Purves and J. G. Garrick, 
London. 

4685. Recorpinc Tapes for ELectricat Ticket Ma- 
CHINES, J. E. Bott, London. 

4686. Or, FuEL REGENERATIVE Furnaces, J. E. Bott, 
London. 

4687. FasTeNInG Buttons to Boots, F. R. Miller, 
London. 

4688. ExTracTinc Buitets from ANIMALS, J. Arnold, 
London. 

4689. Apparatus for PropeLtinc Boats, W. Cutler, 
London. 

4690. Lusricators, R. F. Yorke, London. 

4691. ELements for Batrerigs, The Lithanode and 


Wacon Covup.iines, C. Leischer, 


— Electric Co., Ld., and T. T. Niblett, 
mdon 
4692. PuotocraPpHic Osvectives, P. Rudolph, 
London. 


4693. Loom Dosstgs, 8. Jones, London. 

4694. MANUFACTURE of TooTHED Racks, W. P. Grafton, 
London. 

4695. Reservoir for Pens, J. Clark and M. Abbott, 
London. 

4696. Gas and INTERNAL ComBusTION Encrnegs, D. Davy, 
London. 

4697. a SicNatiine, F. Q. Cockburn and W. H. 
Dingle, London. 

= — &e., 

London. 


Makino Macuines, J. G. Horsey 
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4699. OpeninG Meta. Cans, &c., J. Feaver, London. 

4700. SHeeT Metat Cans or Boxes, F. W. Feaver, 
London. 

4701. HEEL-BUILDING MacuineEs, J. Stone, London. 

4702. Frames for Sprnninc Fuiax, J. V. Eves, Man- 
chester. 

4703. RecuLaTINnG VaLves, C. H. Prétt, jun., Rhenish 
Prussia. 


4704. Groovinc and Movu.pinc Woop, J. Johnson, 
London. 

4705. Governor for Encrnes, G. F. Alder and E. 
Rayner, Tewkesbury. 

4706. Camp Stoot, G. H. Ellis, Neasden. 

4707. ATTACHING WATER Cocks to Pires, H. Heughton, 
St. Helens. 

4708. — for Tramway Trucks, A. H. Wallis, 

itoke. 


4709. Pacxinc for Piston Rops, G. C. Harkness and 
A. E. Smithson, Longport. 

4710. Fruit Mitxs, C. J. Ollagnier, Manchester. 

4711. Feepinc and Rearine the Youne, T. Young, 
Birmingham. 

4712. SusPENDING WEARING APPAREL, J. V. Smethurst, 
Manchester. 

a Pyevmatic Tires, F. McPhail, 

n 


4714. Castors for Furxrrure, W. H. Gabriel, Bir- 


a. 
4715. VeELocirEepEs, F. Westwood, Birmingham. 
4716. Domestic FirEPLAces and Stoves, W. Wilkie, 


Glasgow. 
47 ua Ag and Soe and HEEL Protector, 8. Pooley, 
=. =m Ho.vers, R. Bayer and A. Muhlberg, 


4719. erecmane Gear for Liresoats, T. Murphy, 
London. 

4720. Hoop, A. F. Jewers, Plymouth. 

4721. PREPARATION of MacuineRy, 8S. and G. A. Crigh- 
ton, Manchester. 

4722. Piston Presstnc Toois, J. Robertson, Man- 
chester. 

4723. Ourstpe Casrs of Foorsa.ts, W. B. Tattersall, 
A 


mn. 

4724. MEasuRING and InpicaTine Devices, R. Meyer, 
Manchester. 

4725. Apptyinc Rovcus to HorsgsHoes, J. Clinch, 


don. 
4726. Pecoconen of CutoraTe of Potasu, J, A. Heap, 


mdon. 

4727. Harness, A. Clark, Glasgow. 

a Kyire CLEANING, &c., Macuines, W. G. Brown, 
yw. 

4729. ups, T. Thomson, Glasgow. 

4730. Sweetmeats, T. Moore, Bristol. 

bt a MeasuRING METER, R. Kennedy, 

4782. Pocket Protector for Warcues, H. T. Griffiths, 


ndon. 
4783. Hotper for Use in Fitiine Bortzes, A. Ligget, 


gow. 

4734. Preventine Rartway Accipents, 8. G. Kirk, 
Nottingham. 

4735. OPENING and CLostnG Doors, G. W. Jukes, Man- 
chester. 

4786. Stanp with MovaB_e Countina Boarp, W. Segal, 

sgow. 
4787. ARTIFICIAL MARBLE, L. Nathan, London. 
4788. ADHESIVE or GLUTINOUS MATERIAL, J. Grass, 


London. 
4739. BurcLaR Atak, &c., F. W. Cole and J. Rosa, 
mdon. 
4740. CoLLaAR with a Sprinc Fastenrno, H. Zernisch, 
Londo: 
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4741. DisintrecRarors, J. P. Griffiths, London. 

4742. Umprecira Riss and Srretcuers, G. Hoyland, 
Sheffield. 

4743. FLower Boxers, Vases, Pors, &c., T. J. Smith, 
London. 

4744. Revotvine Saow Sranp, &c., D. W. E. Zuceani, 
London. 

4745. Castors, H. Darwin, London. 

4746. ELvecrric Lamps, 0. Imray.—(T. D. 
United States.) 

4747. Numperinc Bonps, J. A. Dupont and E. Lam- 
bert, London. 

4748. Savery Appuiance for Skaters, M. E. Drewsen, 
London. 

4749. Means for Sroprpinc Borries, A. Kowartch, 
London. 

4750. Marcu Box Hovpers, G. Procter, London. 

4751. Manvuracrure of Banpaces, E. M. Deprez, 
London. 

4752. Meratiic Borries for Water, C. F. Clark, 
London. 

4753. Frxinc VeLocipepe Sappies, W. A. Lamplugh, 
London. 

4754. Pumps, G. Hughes.—(@. W. Bartholomew, United 
States.) 

4755. Inrerion Partition Waits, W. Buchwaldt, 
London. 

4756. CoLouRING Martrers, H. E. Newton.—{The Far- 
benfabriken vormals Friedrich Bayer wnd Co., Ger- 
many. 

4757. CoLourinG Martrers, H. E. Newton.—(Thke Far- 
bentabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

4758. Ovens of Gas Cooxine Sroves, W. C. Latham, 
London. 

4759. EvecrricaL Resistances, W. M. Meredith, 
London. 

4760. Tuss, W. E. Sawyer, London. 

4761. Loapinc Carrrinces, T. T. Cowell and G. W. 
Hillary, London. 

4762. Recervine, &c., Cash Takinos, E. Jessuran, 
London. 

4763. Brakes for Venictes, A. J. Boult.—VJ. des 
Georges, France.) 

4764. AXLE JourNaL, W. P. Thompson.—(W. L. Eve- 
land and H. Stephens, Canada.) 

4765. Cask TrLtEers, W. S. Naylor, London. 

4766. UMBRELLas, J. Finan, Liverpool. 

4767. Caustic or CarBonic ALKALIEs, I. 
London. 

4768. ADMINISTERING Nitrous Oxipe, W. Smithard, 
Manchester. 

4769. Mecuanism for NumBerinc, H. P. Lavender, 
London. 

4770. Syrinces, J. M. Gillies, Liverpool 

4771. Firepiaces, a. J. Boult.—(4. E. Lytle and S. D. 
Ovitt, United States.) 

4772. Preservinc Meta Arms, T. G. Marsh, London. 

4773. Avtomatic Guys, J. F. Stilwell, London. 

4774. Treatinc Tosacco, H. H. Lake —(Projessor H. 
Gerold and H. 0. Wendt, Germany.) 

4775. Fuet Economisers, J. G. Cawert, London. 

776. Pneumatic Foc Signa, L. Summerfield, Mon- 
mouthshire. 

777. Opentnc ENvELopes, A. and J. M. Walker, 
Bristol. 

778. Panoramas, J. N. Aronson, London. 

4779. ConnecTine Carps, T. Blackhurst and T. 
Roberts, London. 

4780. Cartripces, H. S. Maxim and R. R. Symon, 
London. 

4781. Merry-Go-Rounbs, N. Rolland, London. 

4782. Maxine Liyseep Cakes for Catt_e, J. Bibby, 
London. 

4783. KeTries, Savcepans, and the like, T. C. J. 
Thomas, London. 

4784. PortaBLe Sroves for Heatinc Water, T. C. J. 
Thomas, London. 
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4785. Boor Protectors, J. G. Lancaster and F. H. 
Myers, Liverpool. 

4786. Bets, W. P. Thompson.—_(d. Wagner, Ger- 
many.) 

4787. Tires, H. A. Hawksworth, Manchester. 

4788. FLusHinc Water Ciosets, H. W. McClellan, 


Bottom, 





Lederer, 





ort. 
4790. Lirtinc Biocks, D. Jones and G. Davis, Aberys- 
twyth. 
4791. Bep Rest and Cuair, W. Hally-Burton, Leyton- 
stone. 
4792. FLower Hotper, F. F. Ritchie, London. 
4793. Reet Box, J. O. Brooke, Wakefield. 
4794. MetaLiic TusBes, B. and G. Shorthouse, Bir- 
mingham. 
4795. Revo_vinc Licut for Deck-Hovuses, J. Shaw, 
Willington-on-Tyne. 
4796. Cuarcinc Gazocenes, T. D. Harries, Aberyst- 
wyth. 
797. PortaBLe Door Srop, C. Rice, London. 
4798. Emptyinc OveRHEAD Driptins, G. A. J. Schott, 
Bradford. 
4799. Suart Governors for Steam Enoines, W. E. 
Lilly and W. H. Callwell, Suffolk. 
4800. Racks for DispLayinc CuotHes, H. Iles, 
Keighley. 
4801. Cyc_e Brakes, W. 8. Loudon, Leicester. 
4802. Looms, E. Shaw and J. Riley, Halifax. 
4803. Looms, J. Frankland, Halifax. 
4804. SHarr CoupLines, A. Guild and Barry Henry 
and Co., Glasgow. 
4805. VenTiILator, J. Taylor, Rochdale. 
4806. HeatTinc Apparatus, J. Cochrane, jun., and J. 
P. Cochrane, Leith. 
4807. Lockinec Carriace Doors, J. Cochrane, jun., 
and J. P. Cochrane, Leith. 
4808. Srarion InvicaTor, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 
4809. Revo_vinc WaTerPRoor Covers, J. Cochrane, 
jun.. and J. P. Cochrane, Leith. 
4810. Presses for Bricks and Tries, J. Jones, Lough- 
borough. 
4811. Drawinc-orr Beer, S. M. Lund and G. Scaife, 
Keighley. 
4812. Protectinc Seeps from Insects, E. G. Hughes, 
Manchester. 
4813. Gear Case for Crcies, J. Green and E. Green, 
Cheltenham. 
4814. PHotocrapuic Cameras, B. F. 8. Baden-Powell, 
London. 
4815. Improvep Cixper Sirrers, J. U. Davis, London. 
4816. Apparatus for Sewinc Ciover, &c., T. Yates, 
Sheffield. 
4817. Improved Reapisc Macuives, A. H. Bremner, 
Sheffield. 
4818. Exectric Licnt Switcues, C. M. Dorman and 
R. A. Smith, Manchester. 
4819. Overcoats, W. B. Fendick, London. 
4820. InrLaTION of Pneumatic Tires, C. Jennery, 
London. 
4821. Puriryinc Sewace, G. Webb, G. Webb, jun., 
and A. E. Burton, London. 
4822. Guarps or Carriaces for Boats, F. W. Zimer, 
London. 
4823. AxLE-Boxes of Roap Veuicies, W. Stolz, 
London. 
4824. Bust Form, H. Sankey.—(A. Sankey, United 
States. 
4825. MaTERIALs for Burtpinc Founpation, E. Nelson, 
London. 
4826. GaLvanisinc Apparatus, H. H. and C. 8. Brand, 
London. 
4827. Erectric AtarM, J. Pollit, E. Wigzell, and G. 
Meddings, London. 
4828. ATTacHinc Burners to Lamps, G. T. Richard- 
son and T. 8. Lyon, London. 
4829. Boor Scrarer and Brus Box, T. F. Reavell 
and R. Hedges, London. 
4830. Jorstinc Rarts, W. Lewis, London. 
4831. Foc SicNaLiinc on Raitways, J. Wilkinson, 
London. 
4832, TRaNnsMiTTING Motion, A. A. Lebreton, London. 











| 
. Baskets, W. Dickson, London. 
. Steam Traps, M. H. Gold, London. | 
5. Scissors, R. J. Crowley, Queenstown. 
Coin Assorrers, J. 8. Reid, Loudon. 
Cycves, H. Hale, London. 
4838. Roap Venicves, E. H. Bendy, London. | 
4839. Tires, W. Fish, London. | 
4840. Engines, A. J. Boult.—(4. 4. Barends, Ger- | 
many.) 
4841. Pornr Locks, C. Hodgson, London. 
4842. Governor, J. 1. Riisch and ©, Sendtner, 
London. | 





| 4843. ArtiriciaL Fuex, T. Macneill, London, 


4844. Panrers’ Guarp, T. R. Pim, London. 

4845. Macnine for Issuinc Cuecks, E. March, | 
London. 

4846. SUBMARINE ExpLoration Apparatus, A. Joyce, | 
London. 

4847. TruncuEon, H. E. Newton.—(£. H. K. Craiyord, 
New South Wales.) 

4848. Pianorortes, G. Prowse, London. 

4849. BicycLe and TricycLe WHEELs, W. B. Smith, 
London. 

4850. Pittows, I. M. C. Roberts, London. 

4851. VeLocipepE WHEELs, H. W. Libby, London. 

4852. Conpensekrs, W. E. Dennis, London. 

4853. Fryisninc Textite Fasrics, T. 
London. 

4854. PRESERVING Live Fisu in Tanks, G. F. Redfern. 
—(C. Herrmann, Germany. 
55. Baxine TaBLets, D. 8. King, London. 

$56. Botts, W. T. Mortimer, London. 

57. Bryper for Hanoina Pictures, J. T. Grover, 
London. 

4858. Surps’ Davirs, J. Knox, London. 

4859. WHeeL Movutpinc Macuines, &e., J. 
London. 

4860. TRANSPORTABLE Bakery, L. 
London. | 

4861. Tramway Traction Power Apparatus, R. | 
Haddan.—(F. P. Garzia, Italy.) 

4862. WaTrerprRoor Boor, G. Bagnall, London. 

4863. Setr-actinc Weicainc Macuines, R. Simon, 
London. 

4864. Envetore, F. 
London. 

4865. Tospacco Pipes, B. E. Badger, London. 

4866. Watcn Pocket Sarety Device, A. H. Oughton, | 
London. 

4867. ELevator, T. Marker, London. 

4868. Porrery Drinkine Vessets, G. Hammersley, 
London. 


Illingworth, 





Pride, 





Dathis, jun., 


H. Ford and G. B. Fordham, 


7th March, 1893. 


4869. ALKALINE Earta Meta.s, W. T. Gibbs and S. P. 
Franchot, Ottawa, Canada. 
4870. PREPARING PicmMeNts for Use, A. P. Laurie, | 
London. 
S71. Exectric Batrerties, N. Rolland, London. 
4872. Mecnanicat Toy, 8. V. Dardier, London. 
4873. Forcinc Arr, J. C. R. Okes and W. T. Goold, 
London. 
4874. Conversion of Exectric Currents, H. F. 
Foster, London. 
4875. ANTI-FRICTION CLOTH EXPANDER, E. Ellison, 
Edgworth, near Bolton. 
4876. Trres and Rims of Cycie Waeets, R. H. Rains, 
London. 
4877. Bowers for Boor Macutnery, W. Bridgewater, 
Leicester. 
4878. Sanp Va.ves, G. H. Byrd, Birmingham. 
4879. SPEAKING TuBE Excuancge, L. Strouse, London. 
4880. PorTaBLe Raitway Switcues, J. E. Norwood, 
London. 
4881. CrystaL Door Puates, &e., W. 
Worcester. 
4882. Boots, F. Stuckert, Manchester. 
4883. FEED- WATER EATER and CONDENSER, R. 
Henderson, Glasgow. 
4884. CapineT for Hotpinc LANTERN S.ipEs, J. Potts, 
Birmingham. 
a 7 ne for Sanitary Seats, W. Salthouse, Brad- 
‘ord. 
4886. ADVERTISING, J. W. Fawcett and E. Jones, 
Halifax. 
4887. Coatinc Iron with Brass, A. V. C. and J. B. 
Fenby, Warwickshire. 
4888. InFLatine Tires of VeLocirepes, G. Lynch, jun., 
Cork. 
4889. Trre for CycLe Wuee s, F. O'Hara, Dublin. 
4890. FasreninG Pyrevumatic Tires to Ris, 8S. Sharp, 
Dublin. 
4891. Lusricatinc Ax es, G. H. Byrd, Birmingham. 
4892. Bepsteap Rai, W. H. Bagley, Birmingham. 
4893. SusPENDER TROUSERS STRETCHER, G. F. Walters, 
London. 
4894. CounTeRS and Inpicators, W. A. M. Brown, 
Leeds. 
4895. Gauces, J. Lumb, Yorkshire. 
4896. Jorninc Epces of Drivine Be ts, 8. Cook, Man- 
chester. 
4897. Runner and FasTeNer for UmBrevias, H. J. 
Hayes, Norwich. 
4898. Stipe Ways, G. Refardt, Manchester. 
4899. Spanners, T. Baines, jun., London, 
4900. Manvuracture of Gum Lozences, J. Gelder, Man- 
chester. 
4901. Sroo: ABLUTIONARY Founrtarn, C. M. St. Amory 
and G. R. Hingelberg, Bedford. 
4902. Apparatus for Heatinc Waver, A. Mackenzie, 
Liverpool. 
4903. Veuic.es, W. Phillips, London. 
4904. ATTACHMENTS for TAPE MEasvREs, W O. Shep- 
pard, Greenhill-lane, near Alfreton. 
4905. Stop Motion for Looms, M. H. Widdup, London. 
4906. CLEANING TIN-PLATES, W. Williams and W. G. 
Morris, London. 
4907. Hanp Irons Heatep by Gas, H. B. F. Barker, 
London. 
4908. CoNnTROLLING Wriypow SasuHes, J. Armishaw, 
Birmingham. 
4909. ConstrucTIOoN of Divipers, A. Hughes, London. 
4910. ELecrric Switcues, E. L. Joseph and Appleton, 
Burbey, and Williamson, London. 
4911. Contact Makers, E. L. Joseph and Appleton, 
Burbey, and Williamson, London. 
4912. Sprinc Burrer Connection, E. L. Joseph and 
Appleton, Burbey, and Williamson, London. 
4913. Rartway SIGNALLING APPARATUS, J. Y. Johnson. 
—(E. Marin, France.) 
4914. Switcu, G. Graham and A. J. Petchey, London. 
4915. Swimminc Gioves, E. de Pass.—(J. Soussial, 
France.) 
4916. Move of Burip1nc WALLs, P. Jensen.—(A. Rav, 
Germany. 
4917. Roratiyc CyLinpeR Enotes, 8. G. Brosius, 
London. 
4918. Borrtinc Liqurps, W. E. Kinnerney, Canter- 
bury, New Zealand. 
4919. Screw, W. E. Kinnerney, Canterbury, New 
Zealand. 
4920. Uritisinc Soprum CH Loripes, T. Parker and A. 
E. Robinson, London. 
4921. Disinrectinc WATER-CLOsET7s, C. Leni, London. 
4922. Macuines for Ree.ine, &c., Paper, F. Meisel, 








E. Tucker, 








ndon. 
4923. Conpuctors for Exrxectric Lamps, A. G. New, 
London. 


4924. Sprino Tap, J. Reid, Millom. 

4925, OpentnG Boxes, A. J. Boult.—(H. Leichsenring, 
Germany.) 

4926. Rupper Tupine for Weer Tires, J. F. Palmer, 
London. 

4927. TreaTmeNT of Breer, W. P. Thompson.—(J. 
Uhimann, Germany.) 

4928. Ram. Jorts for Raitways, 8. F. Stever, 
London. 

4929. Stoppers for Borties, &c., F. T. B. Hurly, 
Liverpool. 

4930. SguTTLe Drivinc Mecuanism, H. R. Tracy, 
London. 

4931. Ciocxs, A. M. Lane, London. 

4932. Cicar Cask, J. Browning, London. 

4938. Topacco Poucn, J. Browning, London. 





4935. TuickeninG LINSEED O11, R. 


said ball, substant: 


4934. Skivinc Macutines, R. Haddan.—(J. R. Scott, 


United States.) 
Haddan.—(&. 
Schaal, Germany.) 
4936. CoLuecrinc the Excrement of Horses, W. 
Jefferys, London, 
4937. Locks for Sargs, N. B. Rees, E. L. Dale, and H. 
Zink, London. 
4938. INCANDESCENT Evectric Lamps, G. 8. Ram, 
London, 
4939, AncHuors, G, Tyzack, London. 
4940. Ancnors, G. Tyzack, London. 
4941, SIGNALLING on Raitways, J. Tuma and E, von 
Motesiesky, London. 
4942. Brusn, 8. and L. C. Abraham, London. 
4943. Removat of Dust from Fruit, C. Green and J. 
Plummer, London. 
4944. Bevrinc or Power Transmitters, E, Todd, 
London, 
4945, Facia Tasers, F. J. Hughes, London. 
4946, UmBrevias, B. Werner, London. 
4947. Srop Vatves, J. A. and J. Hopkinson, London. 
4948. Bes for Doors, A. Pollard, London. 
4949. INsecrors, A. Myall.--(The Hancock Inspirator 
Company, United States.) 
4950. Antiseptic, &c., MaTerRiALs, C. R. A. Wright, 
London. 
951. PHotoGrRarpny by New Deve.oprrs, 8, Pitt.— 
(The Chemische Fabrik auf actien vor. B. Schering, 
Germany.) 
2. EvecrricaL Rerays, W. 8. Smith and W. P. 
unville, London. 
4953. Suarr Coupiines, H. H. Westinghouse and W. 
A. Bole, London, 
4954. CANDLE SuapeE Ho.pers, M.C. Hunter, London. 











SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Official Gazette. 


488,313. Invector, 7. J. Hart, Buffalo, N.Y.—Filed 
November 9th, 1892. 

Claim.—{(1) In an injector the combination with the 
overflow chamber and an overflow valve applied to 
said chamber, of a valve stem and a lifting pawl 
pivotted to said stem and engaging against the over- 
flow valve, substantially as set forth. (2) In an in- 
jector, the combination with the overflow chamber 
and an overflow valve applied thereto, of a valve stem 
and a lifting pawl pivotted to said stem and provided 
with a shoulder adapted to bear against the valve, 
substantially as set forth. (3) In an injector, the 
combination with the overflow chamber and an over- 


| flow valve aaeret thereto and provided with a 


tubular stem of a sliding valve stem arranged under- 
neath the tubular stem of said valve, and a lifting 
pawl pivotted to said sliding valve stem and provided 





with a shoulder adapted to bear against the underside 
of the tubular stem, and beyond the shoulder with a 
finger adapted to enter said tubular stem, substan- 
tially as set forth. (4) In an injector, the combination 
with the overflow chamber, and the primary and 
secondary overflow passages, of a tubular connection 
extending from the secondary overflow 

through the primary overflow passage into the over- 
flow chamber, a secondary overflow valve seated in 


said tubular connection, a primary overflow valve’ 


seated in the rear wall of the overflow chamber, and 
mechanism connecting the primary with the second- 
ary valve, for operating the secondary valve by the 
eases of the primary valve, substantially as set 
‘orth. 


488,315. Vice, 4. Kane, Buffalo, N.Y.—Filed July 
8th, 1892. 

Claim.—In a vice, the combination with the jaw 2, 
which carries and supports the jaw 1, its parallel 
guiding bar and operating parts, of a spherical portion 
having an interior spherical chamber provided with 
harrow cross-openings in its lower half, a socket 
frame in which the spherical portion rests and a bolt 


[488,315] 
tT 





having an enlarged head located within the spherical 
chamber, the bolt extending down through the cross- 

peni and terminating in a screw portion adapted 
to pass through a bench and provided with a thumb 
nut for securing it in position and to a bench, sub- 
stantially as described. 


488,376, Tupe Expanpenr, 0. A. White, Boston, Muss. 
—Filed August 19th, 1892. 

Claim.—(Q1) In a tube-expanding tool, a stop shoulder 

universally jointed thereto so as to adapt itself to 








different angular positions to the axis of the tool, for 
the purposes described. (2) Ina tube-expanding tool, 
a stop shoulder universally jointed thereto by a revo- 
luble joint concentric with the axis of the tool, for the 
purpeses described. (3) In a tube-expanding tool, a 
stop shoulder universally jointed thereto so as to adapt 
itself to different angular positions to the axis of the 
tool, and means for adjusting the longitudinal posi- 
tion of the abutting surface of said stop shoulder, for 
the purposes described. (4) The combination, in an 
expanding tool, of a stock or body, expan rollers 
sup) therein, a tapered mandril inserted between 
the rollers, and at the extremity of the stock or bod; 
a ball concentric with the axis of rotation of the too! 
and a stop shoulder provided with a socket fitting the 
y as described. 


es 
a 


468,570. Die POR FORMING ARTICLES FROM PLasng 


MATERIAL, H, B. Miller, Newark, N.J.—Filed Ma; 
llth, 1892. y 

Claim.—(1) A die having one of its matrix Sections 
composed of two portions hinged to each other and 
provided with a hinged lever and link for opening or 


[488,570] 
Ye 











closing and locking said portions, substantially as set 
‘orth. (2) The die po of the section B and 
movable section C, the latter being composed of the 
portions E F, and provided with the lever H and link 
I, substantially as set forth. 


488,606. Macuine ror WoRKING COAL OR ornyR 
Minerats, W. T. Goolden and L. B. Atkinson 
London, Bngland.—Filed August 18th, 1891, ‘ 

Claim.—(Q1) In combination, the carriage, the vertical 
shaft at one edge thereof, the bearing therefor, the 
cutter shaft extending transversely across the lower 
end of the vertical shaft, the gearing between said 
shafts, the long bearing for the end of the cutter shaft 
extending laterally in line therewith, said bearip, 
having a sleeve extending upwardly through and 
above the bearing for the vertical shaft and about the 
said shaft, and means connected with the upper 
exposed end of the sleeve for turning the long bearing 


488.606] 





and the cutter shaft to different lateral positions, and 
the means for operating the vertical shaft, substanti- 
ly as y oa Bes (2) In combination, the carriage 
frame, the vertical shaft at one edge thereof, "the 
cutter extending below the same, the long bearing 
for the cutter shaft having a sleeve extending 
upwardly about the vertical shaft through an opening 
in the floor of the carriage, the said long bearing 
forming a lateral extension from the sleeve in line 
with the cutter shaft, substantially as described. 
488,930. Execrric Locomotive, C. J. Van Depoele, 
Lynn, Mass.—Filed April lat, 1891. 

Claim.—{1) An electric locomotive having a driving 
axle or axles, driving wheels the hubs of which are 
rigidly attached to said axle or axles, and radial 
springs fixedly connected to said hubs and loosely 
engaging slots in the peripheries of the said driving 


—— 











wheels. (2) In an electric locomotive, a driving wheel 
or wheels having hubs for attaching them to the 
driving axle or axles, resilient connections between 
the said hubs and the peripheries of said wheels, and 
face-plates attached to the outside of said wheels and 
formed at their centres into supplemental axles for 
supporting the truck frame of the locomotive inde- 
pendent of the propelling motor. 


489,124. Rorarino Fivip Meter, A. J. Fuller, Phila- 
delphia, Pa.—Filed Auguat 29th, 1891. 

Claim.—{(1) The combination of the cylinder, with 
its inlet and outlet ports, the fixed shaft, the fixed 
excentric thereon, the drum mounted on said ex- 
centric, the sliding blades, the guide frames, and the 
blocks rotably mounted on the shaft and en; d with 
said frames, substantially as described. (2) The combi- 


52] gt ~ 





nation of the cylinder, with its inlet and outlet ports, 
the shaft, the drum excenti ly mounted thereon, 
the sliding blades, the guide frames, and the blocks 
with the sleeve extending outwardly from one of the 
same, said sleeve p' to transmit rotary 
motion from the block to a register or other device, 
substantially as described. 








Epps’s Cocoa.—GRATEFUL AND CoMFORTING.—‘‘ By 
a thorough knowledge of the natural laws whi 
overn the operations of digestion and nutrition, and 
y a careful application of the fine properties of well 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beve: which may 
save us many heavy doctors’ bills. It is by the 
repo use of such articles of diet that a constitu- 
ion may be gradually built up until stro enough to 


maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape man . 
fatal shatt by keeping ourselves well fortified witl 


pure blood and a properly nourished frame.”—Civil 
Service Gazette. Made with bolling water or milk. Only 





in packets, by Grocers, labelled—‘‘ James Epps AND 
Co Homeopathic Chemists Tondon.”—ADVT. 


resist every tendency to disease. Hundreds of subtle - 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue thirty-fourth annual meeting of the Institution of 
Naval Architects commenced in the Hall of the Society 
of Arts, John-street, Adelphi, on Wednesday, at noon, 
Lord Ravensworth, President, in the chair. The annual 
report of the Council was read. It stated that the 
Institution continues to flourish, and has made satis- 
factory progress during last year. The only item of 
receipts which shows any noteworthy diminution is that 
of the entrance fees of new members, and this is due 
solely to the fact that no summer meeting was held 
during the year. The Council announced with much 
regret that the Earl of Ravensworth, who for fourteen 
years has rendered invaluable services to the Institution 
in the capacity of its President, has signified his inten- 
tion of retiring from that office at the close of the annual 
general meetings. Acting under Bye-law 80, the Council 
decided to recommend Lord Brassey, K.C.B., one 
of the Vice-presidents, to the general meeting for election 
as President. 'The Council, however, had much pleasure 
in stating that the Earl of Ravensworth will not sever 
his connection either with the Institution or the Council, 
but will continue to give his colleagues the great benefits 
of his advice and assistance in the capacity of Vice- 
president. Acting under Bye-law 5, the Council have 
elected Lord Ravensworth an Honorary Associate of the 
Institution as a small recognition of great services. 
The Council received in the early summer of last] year 
a cordial invitation from the Mayor and Corporation, and 
the Chamber of Commerce and Shipowners’ Society of 
Cardiff, to visit that port in the month of July last. The 
invitation was accepted ; but, unfortunately, the hopes of 
holding a meeting were frustrated by the General Elec- 
tion of last summer. The Council, Senene had much 
pleasure in announcing that the invitation from Cardiff 
will be renewed this year, and trusts that the members 
will do all in their power to make it a success. The 
Council announced, with great regret, the death of one of 
its most valued and distinguished colleagues, the late 
Dr. A. C. Kirk, LL.D., F.R.S.E. Dr. Kirk’s loss leaves 
a gap which will not easily be filled up, either in the pro- 
fession or in the Institution. His services will be duly 
recorded in the pages of the ‘‘ Transactions.” 

After a few appropriate words from Lord Brassey, 
and the transaction of the usual formal business, 
election of new members, &c. &c., Lord Ravensworth, 
in moving the adoption of the report, delivered his 
annual address. He congratulated the Institution on its 
flourishing condition,and referring to the Cardiff invitation, 
he said that he trusted members would do all in their power 
to accept that invitation in numbers, so that the summer 
meeting might be thoroughly representative. He con- 
gratulated the Institution on the election of Lord Brassey 
to fill his place, from which he retired with regret. Lord 
Brassey, he could assure them, would be the right man 
in the right place. He then turned to the dark side of 
the picture, as represented by the death of Dr. Kirk, an 
engineer of world-wide fame. He was president of the 
Institution of Engineers and Shipbuilders in Scotland, 
senior partner in the firm of Napier and Co., and LL.D. 
of Glasgow University. Mr. Kirk would be best known 
for his labours in introducing the triple-expansion engine. 
It was true that it originated with Mr. Ferguson—Lord 
Ravensworth used in saying this information recently 
published in Tur ENGINEER—but Dr. Kirk, in the Propontis 
in 1874 and in the Aberdeen in 1881, had developed the 
idea with indescribable energy and success. Lord Ravens- 
worth then went on to consider the position of trade, 
which in the shipping world was very bad, ard he saw no 
chance of improvement. He knew that in the Tyne 
alone 150,000 tons of shipping was laid up, and in all the 
ports of the kingdom not less than 500,000 tons; and 
yet, strange to say, we had constructed last year 435,000 
tons of steamships, and 150,000tonsof sailing craft, certainly 
a much greater tonnage than was wanted. He thought 
the explanation was that only the newest ships with all 
possible improvements could be made to pay at all. 
It had been said that bad times always caused im- 
provement, and the last year had been no exception. 
He congratulated the Admiralty on the completion of 
their programme, and was glad to believe that most of 
the difficulties about leaking boilers had been overcome. 
He then referred to the injuries sustained by H.M.S. 
Apollo. Her outer skin had been torn for a length of 
100ft.; one hole was 60ft. long; yet so admirable was her 
material, and so elastic were her frames, that she made no 
water, her inner stern being untorn. This proved that 
the nation got the worth of its money. The most re- 





. markable thing about H.M.S. Howe was the skill of the 


divers who blasted the rocks under her with dynamite with- 
out injuring the ship. After referring in graceful language 
to the labours of the officers, engineers, and crew of the 
Umbria, he said that four remarkable ships, the pro- 
duct of the past year, deserved notice. The first of these 
was the Campania, and he showed ‘a pretty lithograph of 
this ship with the fleet of Columbus lying alongside her. 
Lord Ravensworth then went on to make a curious 
statement to the effect that Messrs. Harland and Wolff 
are constructing for the White Star Company a triple 
screw ship much larger than the Campania, to indicate 
45,000-horse power, and cross the Atlantic in 4} days. 
The President of the Institute of Naval Architects seems 
to possess information which has been vouchsafed to no 
one else. Such a ship has often been talked of, but we 
have excellent reason to doubt that she is being constructed. 
After a reference to the splendid results which had been 
obtained on the Tyne with fast cruisers of the 9 de Julio 
type—illustrated in our impression for February 17th—and 
hee vessels, he went on to speak of the second novelty 
in shipbuilding. This is the yacht Valhalla, an auxiliary 
screw ship of 1400 tons, spreading as much sail as a tea 
clipper, sailing 114 knots and steaming at 10 knots; she 
will carry a crew of eighty blue jackets and twenty boys, 
and carries a couple of Armstrong guns. The fourth 
novelty was the turret-deck steamer, an improvement in 





all respects on the Whaleback. He then went on to say 
that the success of the steam lifeboat was so great that 
it was decided to have another. The first one cost 
£5000; but the builders had volunteered to provide a 
second, similar in all respects, for £3500, and he trusted 
that the Lifeboat Institution would be able to accept the 
offer. The remainder of his address was taken up with 
the subject of technical education, especially to adults, to 
which Lord Ravensworth evidently attaches a value not 
usually recognised as existing by those who best know 
the real conditions of manufacture in this and other 
countries. 


The first paper read was that by Admiral Long 


ON THE PRESENT PosiTION oF CRUISERS IN NAVAL 
WARFARE. 

This paper is so diffuse and vague, and deals so much 
with ancient naval history, that it is difficult to summarise 
it with advantage. The difficulty is to find any semblance 
of an original idea in it. The author’s own summary 
near the end will fully prove this, we think. 

Being requested by the Council of the Institution to 
contribute a paper, it occurred to him that, in view of the 
approaching completion of the ‘“‘ Hamilton” programme, 
comprising no less than forty-one vessels classified as 
cruisers, the work such vessels are likely to be called 
upon to perform in case of war might advantageously be 
explained. In order to avoid exaggerating the import- 
ance of any class of war-ship, and to truly exhibit the 
functions it is called upon to perform, it must be noticed 
that a policy of construction implies the existence as 
its basis of a strategic plan, in the formation of which 
the naval strategist is largely dependent on the teaching 
of history. 

The work of cruisers in war falls conveniently under 
three heads :—(1) To act as look-out ships or scouts for 
fleets. (2) To act independently of fleets for the pro- 
tection or attack of commerce, as well as for distant 
expeditions. (3) To convoy slow steam traders. In 
order to estimate the fighting and steaming qualities of 
vessels suited to each requirement, we are at once com- 
pelled to inquire what are the corresponding qualities of 
the possibly hostile vessels. 

Naval history shows that in single ship actions a 
superiority of force is generally decisive. The frigate 
actions in the war with the United States in 1812, and 
the action between Leander and Généreux in 1798, may 
be cited; also the case of the Révolutionnaire, 110 guns, 
and Audacious 74, and consorts on May 28, 1794, in Lord 
Howe’s action, concerning which Captain ‘Mahan says: 
“The Révolutionnaire was nobly fought; and the con- 
centration upon her, while eminently judicious, served 
to bring out vividly the advantage, which should never be 
forgotten, of one heavy ship over several smaller, even 
though the force of the latter may in the aggregate be 
much superior. The attacks this day made upon her 
were, from the nature of the case, not simultaneous.” 
The discussion of the relative merits of the various 
arrangements adopted for protecting the vitals and gun 
emplacements of a cruiser from hostile fire is a subject of 
itself, and involves a detailed knowledge of the powers of 
guns, projectiles, and explosives not generally accessible. 
All that can be said is, keep out shells if you can, and 
where coals are made use of in aid of other protective 
arrangements, let the stowage be such that critical points 
shall not be denuded of protection after a passage of 
reasonable length, nor large spaces left free to be occu- 
pied with water. In some ships of old type, the upper 
coal bunkers stow more than the lower ones, and a very 
limited amount of steaming necessitates emptying some 
upper coal bunkers. Greater length of ship, allowing 
of carrying coals in athwart-ship bunkers, would obviate 
this, and has been adopted in recent vessels. Ready 
accessibility is also of great importance in the disposition 
of coal supply. 

In considering the duties of cruisers attending on fleets, 
he would confine himself to those intended to act as look- 
out ships, observing that it is possible first-class or battle- 
cruisers may be attached to fleets to play the part 
assigned by Lord Howe to his fast-sailing battleships on 
May 28th, 1794, so well described by Captain Mahan. In 
fact, it seems not impossible that offensive power and 
speed may be developed in future battleships at the 
expense of armoured protection. 

An analysis of the facts contained in the tables given 
by the author concerning knots traversed per ton of 
coals burnt at 10 knot speed, reveals, that in ships 
of large displacement, like Blake and Warspite, 
more than 1600 tons weight are transferred one knot 
for each ton of coals burnt at that speed, against about 
400 tons for Sirius, and about 800 tons for Pallas. 
As regards the fighting powers of ships detailed for this 
service and having a fleet to retreat upon, moderate sized 
guns with rapidity of fire are preferable to heavy 
ordnance, the first phase of a naval engagement being 
an artillery duel, in which, assuming that the motive 
and steering powers of the combatants are protected 
from damage, the ship which can strike its opponent 
most frequently must gain an advantage likely to prove 
of great importance in subsequent attempts to use the 
torpedo or ram. 

Passing to convoy duties, steam has simplified this, so 
far as relates to keeping vessels together along a pre- 
determined track. As regards attack, so long as the 
route was remote from hostile-coasts, the defence would 
merely involve the provision of squadrons of suitable 
vessels, of which the old battleships converted into 
armoured cruisers might form part, assuming that organ- 
ised attack could only be made by vessels escaped from 
the supervision of the fleet. In cases where a trade 
route passes along a hostile coast with ports containing 
numerous vessels of the rapid type suited to coast flotilla 
warfare, and no base of operations suitable to an oppos- 
ing flotilla is available, it would be very difficult to pro- 
tect a convoy of slow vessels from disaster, assuming an 
energetic enemy. The convoy which transferred the 
allied armies from Varna to the Crimea in 1854 was com- 


posed of twenty-seven steamers towing two ships each, 
two steamers towing one ship, and two not towing. In 
all thirty-one steamers, fifty-six sailing ships, and seven 
tugs, formed in six lines four cables apart, with the ships 
four cables apart, making a square of, roughly, two and a- 
half miles each side. The allies possessed undisputed 
command of the sea. The voyage occupied two days of 
fine weather, without any difficulties becoming apparent.” 

To summarise briefly the impressions derived from 
this imperfect survey of the position of cruisers, it 
appears :—(1) There exists, in fact, a class of cruisers 
analogous to battleships. These might advantageously 
be termed ‘‘ battle cruisers.” (2) That speed and_ coal 
endurance are qualities of primary importance in cruisers, 
and should be associated with high freeboard; but that 
the fighting qualities should never be diminished below 
those of corresponding vessels of other nations, but, if 
necessary, resort should be had to increased displace- 
ment. (8) If a quantitative estimate may be hazarded, 
the minimum sea speed now acceptable should be 20 
knots, and the coal supply sufficient to last a minimum 
of seven days, twenty hours each day, at 10 knots, and 
four hours at chasing speed, besides enough to proceed 
to and from the base at 10 knots and fight an action. 
(4) That powerful cruisers at the end of a telegraph wire 
will be more conducive to sea power than numerous 
small ones, where ocean routes are concerned. (5) That 
subsidies should be given to steamship companies for all 
vessels maintaining a sea speed of 21 knots. (6) That 
the convoy of slow merchant steamers is likely to form 
an important feature of naval work in war, and would be 
a more effectual and economical means of protecting 
trade, by insuring the simultaneous presence of warship 
and merchantman, than any other at present con- 
templated. 


The meeting then adjourned for luncheon, and on 
resuming, a paper by Lord Brassey was read, which we 
give in full :-— 


On MercHant CRUISERS: CONSIDERED WITH REFERENCE 
TO THE Poxicy oF MAINTAINING A RESERVE OF VESSELS 
By ANNUAL SUBVENTIONS TO SHIPOWNEBS. 


The author left much of the paper unread. He began 
by saying that as carriers of goods, and especially in the 
class of steamers colloquially known as “ tramps,” our 
position is assured. Some statistics may here be appro- 
priately given. The tonnage owned by Great Britain 
includes 9506 sailing vessels, collectively measuring 
8,602,546 tons; and 5588 steamers, of 8,912,522 tons. 
The United States, which stand next to us in sailing 
tonnage, own 3428 vessels, aggregating 1,166,963 tons. 
Germany, which stands next in steam tonnage, owns 765 
ships, aggregating 1,091,472 tons. Broadly, it may be 
said that England owns half the mercantile tonnage of 
the world. When, however, we carry the comparison to 
those classes of ships on which we would be chiefly 
dependent in the event of war, and which in peace dis- 
charge the great function of linking nations together by 
the swift and safe conveyance of mails. and passengers, 
our relative position is not so commanding as we could 
wish. According to the latest returns published by the 
Bureau Veritas, the merchant navies of the world possess 
forty-five steamers exceeding 6000 tons. Of these ten 
are French, one Belgian, seven German, and twenty- 
seven English. Of the ten largest steamships of the 
world seven are British. Of the fourteen ocean steamers 
of nineteen knots speed and above engaged in the 
Atlantic trade, six are British, five German, two belong 
to the United States, and one to France. It will be seen 
that in the largest and swiftest ships we hold no uncon- 
tested supremacy. Supported by lavish subsidies, mail 
steamers sailing under other flags are running a closer 
race every year with the British lines of ocean steamers. 
He had been supplied through the kindness of Mr. 
Henniker Heaton, M.P., with the following tanles, giving 
the subsidies paid for mail services conducted under 
their national flag by the leading maritime States :— 


7 Amount Total foreign trade 
Name of state. paid. of the country. 
£ £ 

France ... ... 1,043,513 ... 300,000,000 
Germany... ... 1,000, 313,000,000 
Russia... ... 450,000 111,000,000 
Italy... ... «.. . MEOW ... 182,000,000 
Great Britain... 665,000 740,000,000 


The subsidies paid by Great Britain are nearly covered 
by the receipts on foreign and colonial letters. In addition 
to the payment under the mail contracts, bounties are 
paid in several countries both for the construction of 
ships and in the form of mileage subsidies. The premiums 
paid by the French Government for the encouragement 
of navigation averaged from 1881 to 1890 £298,600 a-year. 
It is proposed to extend the premiums for mileage sailed 
in the international coasting trade, where the distances 
exceed sixty miles; and it is estimated that the increase 
of expenditure will be not less than £60,000 a-year. The 
number of lines of steamers not in receipt of mail sub- 
sidies has increased under the French fiag from two to 
nineteen. The non-subsidised services extend to the 
Brazils, the River Plate, New York, the South Coast of- 
America, China, and the Pacific. French naval officers 
applaud the system of subventions, because it calls into 
existence large numbers of steamers which will supply 
the Navy with skilled firemen, who cannot be obtained 
from the Conscription Maritime, which consists mainly 
of fishermen. A similar policy of bounties on construc- 
tion has been accepted in Italy. The amount paid on 
the gross measurement of iron and steel vessels built in 
Italy is £2 per ton, and an additional premium is paid 
upon steamers of over fourteen knots. He mentioned 
here that he had been connected with the building of 
three large sailing shipsin Italy. They received the bounty, 
but they lost 80 per cent. in the contract, so he would 
leave his hearers to believe that notwithstanding the 





* See paper by Admiral Sir William Mends, G.C.B., read at R.U.S. 
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bounty, they will not be encouraged to proceed with’ship- 
building in Italy. 

The leading lines of steamships under European flags 
are enumerated in the following list :— 


Name of company. ent a 
Peewee... oo Lo cs 6 5 SE SS ae 
P. and O. ee eee ee 
Messageries Maritimes... ... ... ... 61 ... ... 202,000 
North German Lloyd ... ... ... ... 66 ... ... 197,000 
Navigazione Generale ... ... ... ... 106 ... ... 170,000 
Compagnie Générale Transatlantique 66 ... ... 167,000 
notes eae cen, Se ae ee 
Sere. Ls ll, 
Pen Tee S 1k. ak 3 OEE" Ce 
hee eee ee 
Cunard ... . =... ae 


The great steamship company which heads the list 
receives but scanty aid from the State. It does not, how- 
ever, attempt to perform those splendid but costly feats of 
ocean steaming which we look for in ships such as are 
placed on the list of reserved cruisers. The P. and O. 
Company receives, under contracts with the British 
Government, £340,00). The Messageries Maritimes 
Company receives subsidies amounting to £554,000 a 
year. The North German Lloyd receives subsidies 
amounting to £220,000 a year for services extending to 
Shanghai, Australia, and all parts of the Mediterranean. 
On the Eastern routes the speeds do not exceed 12 knots. 
The Navigazione Generale receives subsidies amountiug 
to, in the aggregate, £380,000 a year. Their services 
extend to India, China, Batavia, and all parts of the 
Mediterranean. ‘The Compagnie Générale Transatlantique 
receives subsidies amounting in the total to £446,320. 
The Hamburg American Company receives a subsidy in 
accordance with services rendered, but the exact amount 
is not given in the estimates. The Wilson Line, like the 
British India, is the noble creation of private enterprise, 
unaided by the State; but the vessels are not capable of 
high speed, and are not, therefore, convertible into 
cruisers. The Austrian Lloyd’s receives aggregate sub- 
sidies amounting to £130,000. The White Star and the 
Cunard Companies receive payment from the Admiralty 
for those of their vessels which are placed upon the list 
of reserve merchant cruisers, and mail matter is paid for 
at rates settled in their contract. The Teutonic and 
Majestic receive from the Admiralty about £650, and 
from the Post-oftice, on the average, £1000 per voyage. 
The American postal subsidy will give the Inman Line 
£2480 per voyage for 20 knots steamers. By arecent Act 
of Congress the City of Paris and City of New York were 
allowed to hoist the Stars and Stripes. By the same 
enactment it was stipulated that, in consideration of a 
liberal subsidy, two steamers of 12,900 tons and 22 knots 
should be built in America for the service between the 
United States and British ports. Three other steamers 
are to be built in America for the service between New 
York and Antwerp. ‘ 

The competition created by the aid of subsidies con- 
stitutes a serious difficulty for British shipowners. By 
able management, such companies as the White Star, 
Cunard, P. and O., and others have thus far been able to 
hold their own., It may be necessary to grant larger 
subsidies in the future for the conveyance of mails under 
the British flag. It would not be politic to allow these 
services to be taken entirely out of the hands of our own 
shipowners by foreign rivals. It redounds to the credit 
of British shipowners and shipbuilders that they have 
been able to keep the national flag well to the fore in the 
face of the increasing competition of foreign services. 
Under the British flag, among the most important addi- 
tions to our fleet of fast steamers are two ships lately 
built for the P. and O. Company of 7000 tons and 18 knots. 
The Cunard Steamship Company are about to put on their 
Atlantic service two ships which will, for the present at 
least, have no rivals. Their tonnage is 12,500, horse-power 
30,000 indicated, speed 22 knots. The White Star con- 
template building two vessels of still greater power and 
speed. Subsidised mail steamers cannot be a match for 
regular built vessels of war. They have large hatchways, 
and are not protected by armoured decks and by minute 
subdivision into compartments. Armed merchant 
steamers would be formidable enemies to unarmed vessels 
of the same class. The proper réle for mercantile 
auxiliaries was described by Lord George Hamilton in 
moving the estimates in the Session of 1889. They 
would be employed in dogging the footsteps of a foreign 
merchantman, embarrassing a foe, and keeping touch 
with a squadron which has broken blockade, For such 
services they would be absolutely invaluable. 

Much might be done to improve the means of protec- 
tion in the mercantile auxiliary if the contingency of 
employment as a warship was fully considered in the 
original design. Decks might be built over the engine 
and boiler-rooms of sufficient strength to carry armour, 
which could be fitted when the ship was taken up as a 
cruiser. The frames of the ships might be adapted for 
the rivetting up of additional bulkheads. Admitting the 
imperfections of the mercantile auxiliary in point of 
protection, the superiority in speed over any existing 
ship of war is incontestable. During the year 
1892 the performances of the fastest steamers in 
the North Atlantic trade show many remarkable 
results. The City of Paris may be said to have 
maintained nearly 20 knots as an average speed. The 
Majestic and Teutonic, of the White Star line, have 
approximately the same speed as the two famous Inman 
steamers. These fine performances are fairly rivalled, 
and if we look to the date of launching, are surpassed by 
the Umbria, built in 1884, which recently, on her eighty- 
second voyage, ran from Queenstown to New York in 
five days and twenty-two hours. Not more than four 
hours have been gained by the liners built subsequently 
to the Umbria. The Touraine is the greyhound of the 
French Transatlantic liners. She has maintained an 
average of 19°59 knots between Havre and New York. 
On the route between Cape Town and Southampton the 
Scot has maintained an average speed of 17°2 knots. 
The Ibex, which plies between Weymouth and the 


Channel Islands, is capable of steaming 23 knots an hour. 
She would make an admirable look-out ship. 

It has been thought expedient to bring the subject 
treated in this paper under the consideration of the Insti- 
tute of Naval Architects, because a disposition has been 
shown in certain quarters to question the policy of subsi- 
dising mercantile auxiliaries and giving subventions to 
mail steamers. Without the help of the State it would 
be impossible to compete with the highly subsidised mail 
steamers running under foreign flags. Public opinion in 
this country will probably share the view held in the 
United States, and which has recently found expression in 
language which may be appropriately quoted from the | 
report of the Committee of Congress: ‘‘A mercantile | 
marine of our own, ably manned and used by | 
our own people, is a national requirement, essen- | 
tial to a fair participation in the trade of the, 
world, indispensable to wise industrial economy, | 
and vital to the importance and advance of our | 
country.” Nothing can better conduce to the closer 
union of the Mother Country and her Colonies, especially | 
her Australasian Colonies, than the improvement of the 
means of communication. Already the feat has been | 
performed by the Ophir, of the Orient Line, of delivering | 
the Australian mails in London in twenty-four days from | 
King George’s Sound. The distance from New Zealand 
by Cape Horn has been covered by the Arawa in less | 
than thirty five days. If so much can be done by | 
unaided enterprise, it is evident that with the help of the | 
Government, granted upon conditions which would 
insure the building of vessels representing the finest | 
work of our mechanics and.shipbuilders, a yet further | 
closing-up of the intervals separating the Mother Country | 
from her daughter States would be assured. It is diffi- 
cult to measure the benefits which would result, alike to | 
the commercial, political, and social relations of the 
British Empire. 


It was announced that the discussion would be taken 
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1500 tons, but while he was speaking she had 1700 tong 
on board. The Sirius class carried 550 tons instead of 
400, and soon. ‘The speeds of our later warships were 
really understated. Thus, instead of 193 knots, the 
Blenheim had actually steamed 20} knots with natural 
draught; with forced draught her speed is 224 knots, 
The Pallas on her trial made 16} knots with 4500-horse 
power, but on service she ran continuously for three days 
and three nights at an average speed of 16°7 knots. Mr, 
Phillip Watts in a few words gave explanations of the 


| adverse conditions under which some of their high-speed 
| runs had been obtained, and said that he thought it was 


better to have a few really powerful ships that could 
fight than a number of as ships which would be so 
many gifts to the enemy. 

After a few words of reply from Admiral Long 
and Lord Brassey, and votes of thanks, the meeting 
adjourned until yesterday—Thursday morning. 

The annual dinner took place as usual on Wednes.- 
day night. 

On Thursday morning the first paper read was “On 
the Strength of Bulkheads,” by Dr. Elgar. The second 
was by Mr. George A. Calvert, 


On THE MEASUREMENT OF WAKE CURRENTS. 


The author proposed in this paper to describe some 
experiments on a comparatively small scale which he had 
made during the last few years, with the view of 
ascertaining the actual condition of the water around the 
stern of a moving vessel. At the outset it appeared 
natural to select a full-size vessel as the subject of experi- 
ment, and accordingly, when an opportunity offered in 
January, 1889, he fitted a light wire rope framework 
around the keel and counter of a steamer, then lying in 
Holyhead Graving Dock, upon which he fixed ten 
‘* Walker's towing logs.” The vessel was about 260ft. in 
length ; and, as her propeller had been removed, it was 

ossible to arrange the logs in the space ordinarily swept 


on both papers together, but, in point of fact, hardly any | by the propeller, and they were disposod so as to repre- 
allusion was made to Lord Brassey's paper, and the dis- | sent twenty different positions in that area. The steamer 
cussion on the first was carried on almost entirely by | was towed to a graving dock in Liverpool, and, when the 


admirals. It is not clear that either the paper or the | 
discussion advanced knowledge much. 

Admiral Sir Vesey Hamilton took the paper almost 
paragraph by paragraph. He did not think torpedoes 
would revolutionise naval warfare. In old days they had 
the fire-ship, and it was said that either the fire-ship or 
the man-of-war would have to give way. The fire-ship | 
went; so it would be, he thought, with torpedo boats. 
The great benefit they had conferred lay in compelling us | 
to increase the speed of our men-of-war. He then | 
touched upon convoy work, said that coaling at sea was | 
impossible, and regretted that while the number of men | 
in the Navy had been increased 25 per cent., that of 
junior officers had decreased 10 per cent., which was a 
very serious matter. 

Admiral Colomb is an admirable speaker, and in- 
terested his audience more by his manner than his | 
matter. He began by pointing out that we had always | 
some qualification to run after in the Navy, as a thing to | 
be it at any price. First we had the short handy 


FICS 





dock was emptied, the readings of the ten logs were com- 


| pared with that of a similar log which had been towed 


astern in the usual way. The records were interesting 
and instructive, but they did not appear to have much 
connection with the results anticipated by theory, and 


‘several sources of possible error suggested themselves. 


The speed of the vessel necessarily varied during the 
voyage, and the logs showed only the average of a num- 
ber of different speeds; the action of the rudder would 
influence the stream lines, and the wash from the towing 
steamers might also affect the results; the logs were 
fixed in a fore-and-aft line, and would not accurately 
register the velocities of currents meeting them obliquely ; 
and the speed at which the vessel was towed never 


| exceeded one-half her full speed under her own steam. 


Even assuming that corrections could be made for each cf 
these disturbing elements, the readings simply represented 
the velocities in twenty positions, in one athwartship 
section of the wake, and afforded no information as 
regards the condition of the water before, or abaft, that 
section. In consideration of 

these objections to full-size 

c experiments, and also of the 
improbability of many such 
opportunities presenting 
themselves in practice, he 
decided to construct a large 
model, one-ninth the lineal 
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MEASURING WAKE CURRENTS 


ship mania, a complete delusion long since abandoned. | 
Then nothing was talked of but the steady gun 
platform. Next was the rage for very big guns; | 
just now we seemed to care for nothing but speed. 





dimensions of a vessel whose 
performances were known, 
and to adapt this model for 
carrying measuring appli- 
ances which would show 
from instant to instant, 
not only the velocity, but 
also the direction of the 
wake currents. It was 
necessary that the meas- 
uring apparatus should be 
readily adjustable, so that 
the condition of the water 
might be ascertained in all 
usual or probable positions 
occupied by single or 
twin screws. The dimensions of the model were 
as follow:— Length, 284ft.; beam, 3°66ft.; mean 
load draught, 1°55ft.; displacement at that draught, 
2°89 tons ; wetted surface, 154°5ft. It formed, therefore, 














But he really thought they would agree with him in | a fair-sized boat, providing accommodation for those who 
thinking that it was no use to have a ship which could | conducted the experiments, and also carrying iron ballast 
overtake an enemy, and having done so, would be too | for adjusting the trim, or varying the displacement when 


weak to fight her. Dealing with the question of convoy, 
he told a delightful sea story of the days of Nelson, con- 
cerning three French frigates and a corvette which set 


of Ireland. But these ships always found that Nelson 
was beforehand with them, and so they were all 
snapped up, one by one; and he drew the moral 
that the great secret of protecting commerce lies in the 
judicious placing of our cruisers. Admiral Cleveland 
regretted that our ships did not carry more coal. Cruisers 
ought to hunt in couples, and we ought to have 240 of 
them instead of the 120 that we possessed. For a certain 
class of cruisers in special services, sails were so useful 
that they were almost indispensable. Sir Nathaniel 
Barnaby dealt with the structure of the Apollo and the 
Howe, and he said that it was not faces known that 
the armour-plates alone on that vessel weighed as much 
as a 74-gun ship in Nelson’s time, complete and ready for 
sea in all respects. After a few words from Admiral 
Morant, Mr. W. H. White brought the discussion to a 
close by explaining that the ships of the British 
Navy all carried about 80 per cent. more coal 
than appeared in the official tables, which only 





showed what they had on board at a certain specified 
draught. Thus, the nominal capacity of the Blake was 


out in June, 1795, to catch prey off the south-west coast | 


required. During the experiments the propeller boss was 
fitted in place, but no blades were attached. The im- 
|mersed surface of the model was coated with black 
varnish. A cross section of the model, abreast the screw 
aperture, is shown by Fig. 1, which also represents the 
main features of the apparatus employed in measuring the 
wake currents. Across the stern was fitted a framework 
upon which several fine vertical wires A were stretched, 
extending from the deck to some distance below the keel. 
Each of these wires, and the apparatus connectedgwith it, 
being exactly similar to its neighbours, it will simplify the 
description to refer at present to one only, and on the 
longitudinal section of the stern shown at Fig. 2, one of 
these vertical wires is again marked A. Upon this wire, 
and at the level at which the wake measurement was 
required, a horizontal tube B, jin. internal diameter, was 
carried by a universal joint near its open forward end. 
The after end of this tube was in communication with 
another tube C closed at its upper and lower ends, and 
hung by trunnions to one end of a weighted lever D 
Fig. 1. One of the trunnions being hollow, formed a 
connection through the rubber tube E to the underside of a 
gauge glass F inside the model, so that through this system 
of jointed tubes there was free communication between 
the gauge glass and the water outside. On the after end of 
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TRIPLE-EXPANSION ENGINES, POLAR SHIP FRAM 


(For description see page 252.) 








the tube B four thin radial feathers were fixed, and as the 
weight of that end of the system of tubes was accurately 
balanced by the lever D, the horizontal tube necessarily 
assumed a position parallel to the direction of any current 
in which it might be placed (as a weather-vane indicates 
the direction of the wind), and its open forward end was 
consequently always presented normally to the current. 
In order that the attitude of the submerged tube B 
might be noted by the observers in the boat, the vertical 
tube C carried a light rod G, the top of which indicated the 
inclination in any direction of the tube B. Four or five 
such horizontal tubes were fitted at one time, each on its 
vertical wire A, and having its connections as described ; 
and another such tube with similar connections was 
carried by an outrigger, reaching out into water that was 
practically undisturbed. As the cross sectional area 
of the wake under measurement was more than 7000 
times as great as the aggregate area of the tubes B, the 
disturbing influence of the latter would be very slight. 
The gauge glasses F were grouped together inside the 
boat, in front of a scale of inches, and the index rods G 
had also a specially lined background. A camera was 
arranged so that the gauge glasses and index rods 
could be simultaneously photographed. There were 
other details of the apparatus to which we need not refer, 
as they were either adopted to economise time, or for 
other experiments not described in this paper. The air 
having been sucked out of the whole system of tubes, the 
water in all the gauge glasses F stood at the same level as 
the surface of the river. The model was then towed at a 
determined speed by an engine and winch, which were 
fixed on a barge moored in the river; and a photograph 
was taken, which recorded the heights of the water 
in the gauge glasses and the inclination of each of the 
horizontal tubes. If the water into which these hori- 
zontal tubes advanced were at rest—or if its velocity 
throughout were uniform—then the water in the gauge 
glasses, rising higher and higher as the speed increased, 
would still stand at the same level in all the glasses. 
Assuming that the tube carried by the outrigger was 
always advancing into undisturbed water, then the water 
in the gauge glass connected with that tube would serve 
as a datum line from which at that instant the relative 
elevation or depression of the water in any other gauge 
glass could be measured, indicating for its correspond- 
ing horizontal tube that the water through which it was 
passing was either meeting or following the boat. As the 
rise of water in the gauge glasses during these experi- 
ments was owing partially to the head corresponding to 
the velocity with which the horizontal tubes passed 
through the water, and partially to the local elevation of 
the river surface due to the wave at the stern, it was 
necessary that the exact height of this wave should be 
ascertained. This was done by photographing the wave 
profile on each side of the model, the cameras being fixed 
on booms projecting over the port and starboard quarters. 


| 





Water lines one inch apart were painted around the stern, 
and thus the outline of the wave was readily plotted from 
the photographs. Longitudinal sections of the wave, 
clear of the stern, were plotted in a similar manner from 
photographs of its profiles on thin vertical metal plates 
carried by the model ; these were approximately parallel 
to the centre line of the model, but curved longitudinally 
to correspond with the curvature of the stream lines, so 
as to interfere as little as possible with the wave motion. 
Special experiments were also made, at different speeds, 
to determine the absolute depression of the boat's stern 
below the still water level. Applying these corrections 
to the recorded heights of the water in the gauge glasses, 
the net rise in each, due to velocity, was translated into 
feet per second by the usual formula, v = ,/2gh. 

First, then, as regards the frictional wake. What is 
the maximum forward speed induced in the water by the 
passage through it of a surface 28ft. long in the direction 
of its motion, at a velocity of 460ft. per minute? How 
far from that surface is the water disturbed? and what 
are the speeds at intermediate distances from that 
surface? In order to obtain information on these 
points, the author fitted measuring appliances 
(somewhat similar to those already described) to 
a flat plank which was towed at different velocities 
on the surface of the water. The first series of 
experiments with the plank was made to ascertain 
the velocity of the frictional wake in contact with 
its surface, which was coated with black varnish. The 
open ends of five tubes projected beneath the underside 
of the plank, the other ends of the tubes were connected 
with the gauge glasses already described. The speeds 
recorded at distances of lft., 7ft., 14ft., 21ft., and 28ft. 
from the leading end were respectively 16 per cent., 
87 per cent., 45 per cent., 48 per cent., and 50 per cent. 
of the velocity of the plank; and these proportions 
appear to be maintained at all speeds between 200ft. and 
400ft. per minute, the latter being the highest speed that 
the arrangements would allow. Havingthus determined 
the maximum velocity of the frictional wake, other ex- 
periments were made with this plank to show the manner 
in which the motion of the water in contact with the sur- 
face was gradually imparted to the layers of water lying 
underneath. For this purpose six tubes were arranged 
in a vertical row, being placed 28ft. from the leading end 
of the plank, and macs 4 by fine wires, the forward ends 
of the tubes being open, and their after ends connected 
to the gauge glasses; and it would appear that the 
velocity decreases in a geometrical progression as the 
distance from the surface increases in arithmetical pro- 
gression; thus, at a distance of 28ft. from the bow end, 
with a quality of surface similar to that of this plank, the 
forward velocity of the water in contact with that surface 
being 50 per cent. of the velocity of the surface, at a dis- 
tance of jin. away it is reduced to one-half, or 25 per 
cent., at 1jin. away to one-fourth, or 12} per cent., and 








so on; so that at a distance of about din. or 6in. away from 
the surface the water remains practically undisturbed, 
The retardation of velocity in the somewhat analogous 
conditions of orbital wave motion, of the flow of rivers 
and possibly of glaciers, appears to confirm the foregoing 
observations as regards the ratio of decrease in velocity 
of the frictional wake. The author then considered at 
some length the phenomena of wave motion, dead water 
&c., and concluded that the attempt to explain, circum. 
stantially, all the phenomena shown by these experiments 
has not been completely successful, and there are some 
apparently anomalous results which do not appear to fit 
in with the suppositions introduced. 

The third paper, by Captain Goulaeff, dealt with pro. 
pulsion formule. Two very interesting papers on boiler 
practice, by Mr. Durston and Mr. Milton were read last 
night. We must postpone the consideration of these 
until next week. 








THE CAMPANIA AND RAMILLIES. 





THE Campania, as forecast in our last issue, was taken 
down the Clyde, from Connock to the Tail of the Bank, on 
Friday last. Although drawing close oe 26ft. of water aft, 
and the tide not an extra-full one, the huge vessel was man- 
ceuvred down the river—whose navigable channel is simply 
the result of persistent digging—without a single hitch. 
Since anchoring at the Tail of the Bank frequent haze has 
hung over the Firth, and this has retarded matters a little in 
the way of compass adjustment and preparations for speed 
trials. On Saturday and Monday one of the Greenock coaling 
firms were engaged putting 2000 tons of bunker coal on board. 
Taking advantage of the high tide, such as it was, Messrs. J. 
and G. Thomson, Clydebank, also sent down to the Tail 
of the Bank the first-class battleship Ramillies, launched 
from this yard in March last year, and which has since 
been undergoing completion in their wet dock. Like the 
Campania, the progress of this huge vessel, which was taken 
down on Sunday forenoon, was watched by crowds of in- 
terested spectators at every point of vantage. She was draw- 
ing rather over than under 26ft. maximum, and her great 
breadth and comparatively flat bottom imparted additional 
elements of difficulty into the undertaking. It was, how- 
ever, safely accomplished with the aid of three tugs—in the 
case of the Campania there were four tugs—and the two 
huge vessels representing respectively the latest triumphs 
in mercantile and in naval shipbuilding, lie in the neighbour- 
hood of each other, a fine spectacle for residents of Greenock 
and other coast places. 

In view of the movement of the Campania down the 
restricted waters of the Clyde, it may be of interest to give a 
few details of the arrangements on board for steering the 
vessel and handling her in the event of docking, &c. The 
great height of the navigating or ‘‘look-out’’ bridge above 
the water is a point which never fails—like the enormous 
size of her funnels—to strike an observer seeing the new 
Cunarder for the first time. This bridge is 23ft. above the 
shade deck, and no less than 56ft. above the sea level as the 
vessel now floats. This great height helps to impart an air 
of realism, if not of gruesome significance, to the term “ flying,” 
by which such bridges are often known. Inthis case, however, 
height has not been secured at the expense of safety, as those 
who gaze on the multitude of strong standards, struts, bracing, 
and cross ties are forced to realise. 

The rudder of the Campania, it will be remembered, is 
entirely below water, as are indeed the rudder-stock, cross- 
head and the swelling of the hull containing them. The steer- 
ing engine, a powerful and very special piece of hydraulic 
machinery—the most powerful steering gear ever put on 
board ship—is by Messrs. Brown Brothers and Co., of Rose- 
bank Ironworks, Edinburgh. It is located on the orlop 
deck in front of the rudder crosshead, and actuates it in 
obedience to the movements of a tiller wheel on the aft- 
bridge, and of a similar controlling wheel on the distant and 
lofty look-out bridge. The absence of the usual rudder-head 
stearing gear leaves an almost unencumbered space on the 
poop deck for the second-class passengers. 

Standard compasses, Sir William Thomson's patent, 
are fitted on the outlook bridge, one on the aft bridge, and 
one down on the orlop deck beside the steering gear proper, 
so that the vessel can actually be steered by compasses from 
any of these situations. Besides the steering wheel and 
compasses, on the look-out bridge there is quite an extensive 
array of pillars, with dial faces and handles, these being the 
telegraphic indicators in connection with the main engine- 
rooms, both port and starboard, the aft steering bridge, and 
with the warping capstans and bollards at the bow and 
quarters, used in docking the huge vessel. The telegraphic 
system throughout, as evidenced by the dials of these pillars, 
which are all of Chadburn and Sons’ well-known make, is 
very thorough. Not only is every contingency provided for 
which can possibly arise in connection with the working of 
the main engines, but such commands as ‘Close watertight 
doors” and ‘Open watertight doors” are amongst those 
finding a place on the dials and a recognised place in the 
a system. In addition to the ordinary indicators 
guiding the officer in command in giving directions, there are 
tell-tale indicators, which absolutely show, in reply, how the 
order has been understood and executed. 








THE ANNUAL DINNER OF THE INSTITUTION OF CIvIL ENGI- 
NEERS took place on Saturday last, and was attended by a large 
and influential company. e are unable, through want of space, 
to refer at length to it this week. 


DEATH OF CHARLES ANDREWS, C.E., Mem. Inst. C. E.—We 
regret to announce the death of Mr. C. Andrews, at Queenstown, 
on the 4th inst., from consumption and acute bronchitis. The 
deceased held the post of Superintendent Civil Engineer at the 
Haulbowline Dock Works, from 1874 to 1880. He had previously 
held a similar appointment at Malta, being selected by General Sir 
Andrew Clarke, KCB. to construct the Somerset Graving Dock. 
This work was carried out with great ability, and described in a 
paper before the Institute of Civil Engineers. Mr. Andrews had 
a long professional career, beginning with the Lowestoft Harbour 
Works, in 1847, and embracing a deal of railway work in various 

rts of the country, mainly upon the Great Northern, Great 

tern, and Staines and Wokingham. He was also employed by 
the late Mr. Page in preparing the desi and working drawings 
of the Chelsea Suspension Bridge, and Bridges in Windsor Park, 
also in plans for a new dock at Malta. His friends ~ rey! him 
not only for his engineering talents, but for his intellectual tastes 
especially in architecture and water-colour painting. He was 
— a Member of the Institute of Civil Engineers in March, 
1 
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RAILWAY MATTERS. 


Tur Committee on Compound Locomotives, of the 
Master Mechanics’ Association, has sent out a circular letter asking 
for the results of comparative tests of simple and compound loco- 


motives. An American contemporary says the questions asked 
indicate a 


determination by the Committee to get at the bottom of 
the conflicting claims concerning expense of repairs on compounds, 

One shunter in every fifteen employed on the railways of 
the United Kingdom in 1891 sustained injury, and one in every 160 
was killed, or 6°25 per 1000 per year. The annual death-rate 
from all causes is about 20 per 1000, so it is a question whether 
these add much to the rate. One ye guard out of every nine- 
teen was injured, and one in every 179 was killed, or 5°6 per thou- 
sand per year. , 

DurinG the half-year ending the 31st of December 
last the locomotives of the Midland Railway ran 8,222,166 miles 
with passenger trains and 12,318,428 miles with goods trains This 
is a total of 20,540,594 miles, excluding the mileage ran by other 
companies. The total, including mileage from other companies, 
reached 21,385,681. This train mileage cost for locomotive power 
£771,118. The total number of miles worked by the engines was 
1947. 

Tue Great Northern and Midland Railway Companies 
have issued a circular announcing a considerable reduction in the 
new rates. The reduction applies as from January Ist, and all 
amounts that have been paid will either be allowed for or refunded. 
It is stated that, as a result of a conference of the United Kingdom 
Timber Trades Federation with the railway managers, the railway 
companies have practical conceded what the timber trade asked. 
The new rates will be withdrawn, and there will be little change 
from the old rates. 


An illuminated address was presented to Mr. Clement 
E. Stretton, C.E., of Leicester, in the Gladstone Hall, Leeds, on 
March 12th, by the Associated Society of Locomotive Engineers 
and Firemen, in recognition of the services gratuitously rendered 
by him to the society during the past twenty-five years, Special 
reference was made in the address to Mr. Stretton’s services in 
connection with the Melton and Thirsk railway accidents. Mr. 
Stretton delivered an interesting lecture in the course of the 
evening on ‘‘The Locomotive Engine,” illustrated by numerous 
lantern representations of the transitions in the locomotive from 
the first railway engine by Trevithick, in 1803, up to the present 
time. The meeting was numerously attended by drivers and fire- 
men from different parts of the country. 


A new railway in Derbyshire is contemplated. The 
object is to give better facilities to Worksworth, Matlock, Matlock 
Bath, Tansley, Ashover, Clay Cross, and adjoining places. The 
proposed line starts at Longcliffe, which is on the old High Peak 
Rai way, and passing along the Hopton Boneworks, strikes into 
the Via Gellia—about which Mr. Ruskin had so much to say— 
thence through the hill below Bousall to Upper Wood, Matlock 
Bath, to Matlock Town, Matlock Cliff, Tansley, Ashover, Woolley 
Moor, Clay Cross, Pilsley, Tibshelf, Hucknall-under-Huthwaite, 
passing between Sutton-in-Ashfield, and Kirkby-in-Ashfield — 
nearer the latter—to Annesley and Newstead, where the Great 
Northern have a station, and there is also a Midland connection. 
The distance is 224 miles. 

STAFFORDSHIRE ironmasters are expressing much satis- 
faction at an authoritative statement which the Midland and Great 
Western Railway Companies serving their district have made that 
instructions have been issued to their district agents to revert 
approximately to the rates and traffic conditions in force prior to 
the Ist January, except in cases where the reduced maximum 
powers enforce lower rates. It is an instruction that only in excep- | 
tional cases is more than 5 per cent. increase on the old rates to be | 
levied. The differential scale for goods consigned at owner’s risk 
has also been resorted to. As regards the iron rates for traffic 
included in iron class A list of last, and C of this year, the Great | 
Western Company has decided to charge the old rates in all 
cases except where they happen to be in excess of the revised ones. 


Tur Tomsk correspondent of the St. Petersburg Gazette 
has lately given some information with respect to the Trans- 
Siberian Railway, the construction of which is advancing rapidly. 
The works of the eastern section in the Oussouri Valley, interrupted 
by the severity of the winter, were resumed as soon as possible, 
notwithstanding the depth to which the soil was frozen. Coolies 
are flocking to the works, but are found unequal to a navvy’s | 
work. In the western section, the Tcheliabinsk Station, on the | 
boundary between Russia and Siberia, is being built. The section | 
between ~~ and Petropaulovsk is completely finished ; and | 
the works of that between the latter town and Omsk, begun last 
August, are in a forward state fifty verstes—thirty-three miles— | 
of rails being laid. It is considered that the line between Omsk 
and Tcheliabinsk, the construction of which presents no technical | 
difficulty, may be opened in the autumn of 1894. The branch | 
between Omsk and Tomsk is to be begun at Kolyvane during the | 
ponent year, and it is considered probable that the main line 
ey Tcheliabinsk and Irkoutsk will be opened for traffic | 
in 1900. 


In answering an English correspondent who writes to | 
the Railroad Gazette, saying, Is there not something wrong with | 
the statement in the Railroad Gazette of December 23rd, 1892, that 
there is more energy stored in a ton of car wheel than in a ton of 
car body? the editor replies: —“ It is true that when a car moves | 
forward one mile the centre of gravity of a car wheel moves also | 
just one mile, for the reason that the centre of gravity of the 
wheel is at its centre of figure. It is also true that the top of the | 
wheel moves twice as fast as the centre, and the point in contact | 
with the rail is at rest; but as the stored energy varies as the | 
square of the speed, the top of the wheel has four times as much 
stored energy as the centre per pound of weight. The average, 
then, for the three points, top, bottom, and centre, is 1% times as 
much stored energy per pound of weight as the mass at the centre 
of the wheel, which is, of course, moving at the same velocity as 
the body of the train. Now this is not a true average, but it 
indicates that the argument offered by ‘Americus,’ and based on 
the fact that a wheel moves twice as fast at the top as at the 
centre, has no bearing on the question in point.” He then 
explains that the rotating wheel represents a certain energy 
storage, and that the rotating and translating wheel represents 
greater energy storage. 


Tue half-yearly report of the North British Railway 
Company ly the expenditure for the past half-year, compared 
with that for the half-year ending January 31st, 1892, as follows :— 
Maintenance of way, works, oot stations, £165,932 17s. 1d., an 
increase of £18,056 ; locomotive power, £234,835 6s. 2d., an increase 
of £968 ; carriage and wagon repairs, £91,291 3s, 5d., an increase 
of £6874 ; traffi expenses, £272,956 11s. 4d., an increase of £7533 ; 
general charges, £28,459 18s. 3d., an increase of £2726; law 
charges, £1482 7s. 5d., a decrease of £349 ; com nsation, £7012, a 
decrease of £1536. Total expenditure, £845,460 12s. 6d. The net 
increase of expenditure is £29,137. The net revenue available for 
dividend to shareholders is £562,844. The balance of net revenue 
admits of the payment of a dividend at the rate of 3 per cent. per 
annum on the ordinary preference stock of the company, and of 

per cent. per annum on the ordinary stock. The receipts 
trom passenger traffic are £9450 higher than in the correspond- 
ing half-year ; from goods and live stock, £17,007 ; from minerals, 

75 5 and from miscellaneous receipts, £1692. The receipts 
ed railway mile have yielded £1532°49, as against £1493°38 
48 





r the corresponding half-year. The working expenses amount to 
‘58 per cent., as against 47°59 per cent. e total mileage 
worked by the engines was 1231 wiles, and the train mileage— 
ree 8,960,000 ; and goods and minerals, 3,912,139 ; total, 
’ 9) '. 





| Durham coal strike. 


NOTES AND MEMORANDA. 


DELEGATES from the Academies of Berlin, Gottingen, 
Leipzig, Munich, and Vienna are endeavouring to form a union of 
German scientific societies, which shall permit them to take 
common action in important matters of general interest. The 
question has even been raised of forming an international scientific 
federation 


A SIMPLE instrument for measuring densities of liquids 
has been described by A. Handl. Nature says it consists of two glass 
tubes joined by an india-rubber tube. One of them is 30 cm. 
long and about 1 cm. wide, and bears two marks scratched into 
the glass at a distance of 20cm. This tube is immersed in the 
liquid to be examined up to the lower mark. Meanwhile the 
other tube is totally immersed in water. On pulling it out the 
liquids in both tubes rise until that in the first tube reaches the 
second mark. The height of the water column, read off on a 
suitable scale, measures the density of the liquid. 


In a paper on ‘“ The Utilisation of the Electric Light 
Current for Quantitative Chemical Electrolysis” Messrs. J. S. 
Stillwell and P. T. Austen—Journal of the Society of Chemical 
Industry—describe a simple means of adapting the electric light 
current to a and quantitative chemical electrolysis. 
For this purpose the current strength is reduced by introducing 
blackened incandescent lamps of various resistances into the main 
circuit, and branches of various strengths are then formed by con- 
necting points in the circuit and introducing further resistances. 
In 9 way a current of any desired strength can be obtained at a 
small ¢ost. 


THE experiments of Scheurer-Kestner — Bull. Soc. 
Chim.—and Meunier-Dollfus have clearly demonstrated that it is 
impossible to determine accurately the calorific power of a com- 
bustible mineral, except by experiment, and that any value, calcu- 
lated from the composition of thesubstance, is in every case uncertain. 
In the present paper the author controverts a statement made by 
Bunte in Schilling’s ‘‘ Journal,” that the calorific power of a coal can 
be calculated with a sufficient degree of accuracy hy employing the 
old formula of Dulong; he gives specific instances, showing that 
the calculated value is sometimes as much as 6 per cent. higher or 
lower than the actual value determined experimentally. He also 
describes experiments which prove that Berthier’s method of 
determining the calorific value of a coal is most inaccurate. 


Firty years ago, the needle gun of the German army, 
the first ae small-arm, had a calibre of 0°5605in. 
Some twenty pe subsequently, the bore of rifles had further 
diminished to 0°3937, and about seven years ago the Lebel small- 
arm was introduced with a calibre of 0°3149. Since then, the bore 
of the rifles in Italy and Austria are said to be only 0°2559in. The 
advantages claimed for the smaller bores are, first, greater initial 
velocity ; secondly, a lower trajectory, and consequently an increase 
in the dangerous distance. As the weight of both ball and cart- 
ridge are less, the soldier can carry more ammunition. A greater 
degree of penetration is obtained, due to the increased velocity 
and diminished diameter of the bullet ; and above all the range is 
considerably augmented. As the diameter of the ball is reduced, 
the length must be added to, and there is a good deal to be effected 
yet before the proper proportions are arrived at. - 


In the Cleveland district there were in the past month 
145 furnaces built, but of these only 89 were blowing, against 83 
out of 151 in the corresponding month of last year. The make of 
210,241 tons reported for February was 21,078 tons below the 
1891 corresponding total, and is the lowest recorded since July, 
when the trade was only just recovering from the effects of the 
From 46,108 tons in August the stocks of 
Cleveland pig iron have steadily advanced during the last seven 
months, reaching 74,181 tons in November, 155,819 tons in January, 
and 184,325 tons in February. The shipments from the port of 
Middlesbrough are naturally irregular in their character, and no 
special importance attaches to the fact that in February the total 
cargoes amounted to 50,817 tons, against only 46,670 tons in the 
previous month. Taken asa whole the February returns are not 
encouraging, and point to still further reductions in the output. 


THE electrolysis of water mains by grounded circuits 
has been causing some trouble in Sault Ste. Marie, Mich. Dr. F. 
M. Taylor writes the Engineering Record that when the matter was 
discovered the Department of Public Works was much puzzled as 
to the cause, but having read that similar phenomena due to elec- 
tricity had been noticed in other cities, he has become certain that 
the electric current was the cause of the leaks. These were 
directly under the railway, and at a depth of about 6ft. The 
erosion was diffuse and irregular, the holes generally approxi- 
mating an oval or elongated oval, with the longer axis parallel to 
the axis of the pipe. The eroded surface was very irregular, 
pitted, and bright as a newsilvercoin. The holes were at distances 
varying from a foot to 24ft. apart, and on the upper surface. The 


a holes were directly under the rails on each side of the 
track. The limit of erosion seemed to embrace a length of about 
7ft. or 8ft. 


In order to prevent the frosting of windows they 
may be painted with a solution of glycerine in 63 per cent. spirits 
of wine. Glycerine, like chloride of lime, has the property of 
absorbing water, and this action overcomes the difficulty. For 
small show windows sulphuric acid may be employed, as is done in 
Russia, in the following way :—Double windows having two plates 
of glass with a space of jin. to }in. between them. The cracks 
between the two window frames and around the edge are kept 
tightly sealed, while several small vessels of proper form, half filled 
with concentrated sulphuric acid are left in the space between the 
plates of glass, any small amount of moisture that may penetrate 
to this space is absorbed by the strong acid, and the air thus kept 
perfectly dry, rendering the undesirable condensation and freezing 
of moisture on the cold outside glass entirely impossible. From 
the outside the double thickness of glass is scarcely perceptible, 
while the vessels containing the acid may be concealed by skilful 
decoration. The expense incident to the doubling of the windows 
limits the application of this method to small windows, however, 
and further, a contemporary remarks, the painting of the larger 
windows with the glycerine and spirits of wine solution answers the 
desired purpose. 


A SPECIAL committee of the Austrian Parliament has 
just submitted a report on the treaty concluded with Switzerland 
for the regulation of the Rhine. The report points out that the 
regulation of the river is essential to the well-being of the inhabi- 
tants on both sides of the frontier in the stretch of the country 
lying between the junction of the Ill with the Rhine and the point 
where the latter flows into Lake Constance. During the present 
century this district has been nine times inundated, suffering 
severely each time. The catastrophes in 1888 and 1890 resulted in 
a loss of about 1,600,000 fl. in the Vorarlberg alone. The present 
project, by which the course of the river will be shortened by about 
104 kilometres, will much reduce the danger of inundation. For 
this work Austria will for twelve years to come contribute an 
annual sum of 690,000 fi., while it will, in addition, have to pro- 
vide about 92),000 fl. for the regulation of the minor streams in 
the Rhine valley of the Vorarlberg district, and other extra- 
ordinary expenses, The 7imes Vienna correspondent says the 
committee show that the country has within the past ten years 
spent more than 850,000 fl. for the maintenance of the present 
inadequate means of protection. In addition to this must be 
included the direct and indirect damage done to private property, 

ublic roads, railways, and the hindrance of traffic, so that the 
come expenditure necessitated nd the final regulation of the river 
must be looked upon as thoroughly justifiable, particularly in view 
of the fact that Switzerland has agreed to bear an equal part in 
the cost of this common undertaking. 





MISCELLANEA. 
THE business of the late Mr. T. S. M’Innes, at York- 


street, Glasgow, whose steam indicators we have noticed in our 
columns, has been acquired by Messrs. Alexander Dobbie and 
on. 


Messrs. Dorman, Lona, anp Co., Middlesbrough, have 
opened a yard at Nine Elms-lane, Vauxhall, with the object of 
keeping a stock of all the girders they roll, and several other 
sections of steel. All their girders are made at their works from 
Siemens-Martin steel, having a tensile strength of from twenty- 
eight to thirty-two tons per square inch, with an elongation of 
20 per cent. in 8in. 


Ir is made known that Mr. H. Pilkington, lately 
manager of the Apedale Ironworks, North Staffordshire, and 
formerly of Tipton, has accepted an engagement from the 
Chinese Government to superintend the erection of an extensive 
ironworks plant at Shanghai. Mr. Pilkington, who is a fellow 
of the Institute of Chemistry, and holds other diplomas, is 
ast-president of the South Staffordshire Institute of Iron and 
steel Works Managers, 


Tue preliminary steps to forming a Waterworks 
Company in Blandford, Dorset, was taken on Monday last, the 
20th inst., when a strong board of directors, consisting of some of 
the leading ratepayers and owners, was formed. The capital will 
be £12,000. The engineer has not yet been appointed, but the 
directors will lose no time in engaging a psec sm man to advise 
them. Mr. C. E. Porter, auctioneer of the town, has been 
appointed the secretary of the company. 


THE Government of India has sanctioned certain pro- 
visional grants for expenditure during 1893-94 for ‘‘ Major Works” 
for next year. A provisional grant of seventeen lakhs under 
Irrigation Capital expenditure not charged to Revenue for next 
sag will be distributed as-shown below :—Kistna delta system, 

- 4,71,000; Sangam anicut system, Rs. 54,000; Periyar pro- 
ject, Rs. 10,70,000: Kalingaroyen channel, Rs. 1,05, ; total, 
Rs. 17,00,000. The Superintending Engineer, IV. Circle, will sub- 
mit, as soon as possible, a statement showing the distribution by 
component works of the reduced grant of Rs. 1,05,000 from 
Rs. 1,50,000 for the Kalingaroyen channel. 


Aw electric pumping plant with a capacity of 2,000,000 
eo per twenty-four hours, is to be started at the San Antonio 
aterworks, Texas, by the Gould Manufacturing Company, of 
Seneca Falls, New York. The plant will for the present consist of 
three 10 by 12in. “triplex,” or three-cylinder pumps, each driven 
by a 30-horse power C. and C. electric motor. The water is taken 
from four 8in. artesian wells 2500ft. in depth, and is delivered 
into a 22in. main leading to a reservoir three miles distant, and 
165ft. above the pumping station. The electric current is taken 
from the power station of the city electric lighting plant at 
resent ; but ultimately the pumping plant will be increased to 
70,000,000 gallons daily capacity, and current will be generated at 
a point three miles distant, where water-power is available. 


ApDITIONAL information is now published every month 
in the official Board of Trade Returns, one of the new headings 
being ‘‘Steam engines; locomotives.” As it is impossible to 
discover exactly what is meant by this item, The British Trade 
Journal communicated with Mr. Pittar, of the Statistical Office, from 
whose reply we quote the following: ‘‘ As regards your question, 
the heading ‘ locomotive engines’ includes (a) rai'way locomotives, 
(5) any traction engines whose sole or principal use is the haulage 
or traction of vehicles on roads of any kind. But when an engine 
which is used for agricultural purposes—as, for instance driving a 
threshing machine or a reaper (sic)—happens to possess locomotive 
gear in order to move it from place to place, such an engine is 
classified as ‘ Agricultural,’ not as locomotive. Its main tse and 
its raison détre is for driving agricultural machinery.” 


RaTHER more than four and a-half millions sterling are 
to be spent upon the sanitary improvement of Paris and the puri- 
fication of the Seine. The money will be distributed under the 
following heads. A million and a-quarter will be devoted towards 
the works necessary to convey the sewer water to the land provided 
for its reception, and to the purchase and laying out of such land. 
Nearly one million and a-half will be absorbed in the construction 
of new sewers and drains in the public streets, in the repairs of 
others, and in the building of ph sce manholes, ventilators, and 
other ordinary drainage accessories. The surplus third of the total 
funds at disposal will serve to pay for reservoirs, elevators, filters, 
furnaces, and the thousand and one extra works inevitably attend- 
ing all such undertakings. It is proposed to acquire in the first 
instance some four thousand acres, which, although not sufficient 
for the requirements of the whole city, are a very fair allowance to 
experiment upon. 


Tue shipbuilding industry in France has hitherto been 
kept alive almost entirely by the system of protection, under which 
a heady bountyis paid upon all merchant vessels constructed in the 
home shipyards. But the system has been found to act in a very 
conflicting manner upon the respective interests of shipbuilders and 
shipowners, who have endeavoured, without success, for some time 
past to come to a satisfactory arrangement. Formerly, ships 
purchased from abroad enjoyed one-half the bounty accorded to 
vessels constructed at home, but the shipbuilders objected to this 
method, on the plea that it gave the foreign builders a great advan- 
tage over themselves. In answer to this very plausible protest, the 
half-bounty was withdrawn. The shipowners for their part 
clamoured against this withdrawal of their privileges, and urged 
that as they could not always procure vessels from the French yards, 
they had perforce to buy them from England, where there were 
greater facilities for ship construction. This warm controversy has 
been taken up in the Chamber of Deputies, where a great deal of 
patriotic sentiment was uttered to the exclusion of business-like and 

ractical views. A certain amount of stress was laid upon the 

ictum of Dupuy de Léme, who said that in order to render ship- 
building prosperous, it was necessary that the mercantile marine 
should be in a state of prosperity ; and it was urged that the 
efficiency of the mercantile marine could not possibly be maintained 
if shipowners were precluded from buying their vessels abroad 
when they could not be procured athome. In support of this view, 
it was stated that since the suppression of the half-bounty, the con- 
struction of vessels in France had fallen from 35,000 tons to 16,000 
tons. M.de Mahy, who never loses an opportunity of attacking 
British interests, was wrath at the insinuation that French ship- 
building could only be encouraged by paying premiums upon 
British ships ; as a consequence of the half-bounty system, out of 
107 vessels registered at Bordeaux during 1892, no fewer than 104 
were English. Another interesting statement was that made | 
M. Schille, who urged that the French shipbuilders were _muc' 
cleverer than their English competitors, and that the French 
vessels were in every way superior in point of speed, elegance, and 
solidity. If any proof were needed, it would be found in the fact 
that the Governments of Greece, Japan, and Russia bought their 
vessels in France. Iron, however, was much dearer in France than 
in England, and it was therefore considered advisable by the 
Association of French Industry that a bounty should be accorded 
in order to bring about an equilibrium to the profit of French ship- 
building. . As a result of these arguments, it has been decided that 
the bounty upon ships constructed in France should be increased, 
while no premium should be given upon vesssls bought by French 
shipowners in England. At the same time, these latter declare 
that the decision of Government can hardly benefit the shipbuilders 
as the cost of English vessels is so much lower than the French 
ships, that, even deprived of their right to a half-bounty, it will 
pay them to send their orders to Glasgow. 
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THE WHITE STAR 8.8. NARONIC. 


THE illustration above represents the ill-fated Naronic 
passing the Statue of Liberty in New York Harbour. 

The White Star Company had four powerful steamers con- 
structed for the cattle and cargo trade, the Tauric, Nomadic, 
Naronic, and Bovic. On July 24th, 1891, we published a 
supplement illustrating the Nomadic and Tauric. These 
vessels were 460ft. long, 49ft. beam, and 38ft. deep, carrying 
7500 tons deadweight. The engines indicated about 3000- 
horse power. These vessels were so successful that the 
company had the Bovic and Naronic constructed. These 
were sister ships. The Naronic was launched from Messrs. 
Harland and Wolff’s shipbuilding yard on the morning of 
May 26th, 1892. The length of the Naronic was 470ft., breadth, 
53ft.; depth of hold, 36ft. Gin. The gross registered tonnage 
was about 6000. She was fitted with two sets of triple- 
expansion engines, driving twin screws. The vessel was 
expressly built to accommodate 1050 head of cattle, and was 
the largest cargo boat afloat save the Bovic. She was fitted 
with all the latest improvements, not only for the stowage of 
cargo and for the accommodation of cattle, but for providing 
for the safety of the vessel. The Naronic left Belfast on 
July 11th for Liverpool, and has made several voyages to and 
from New York since. In another place we have considered 
the circumstances of her loss. 








MUDD’S ARRANGEMENT OF CONDENSER TUBES. 


Ix pursuing the subject of economy in steam engines it 
is impossible to over-rate the importance of minute details ; 
and the consideration of the effects of various modes of con- 
struction of individual parts on the efficiency of an engine 
forms an almost inexhaustible field of inquiry for the 
engineer who is bent upon realising the utmost possible 
economy. We have previously put before our readers some 
of the details of construction both in the engines and boilers 
manufactured at the Central Engine Works, which have been 
conducive to their high reputation, and we now are enabled 
to describe another detail which, though at first sight ap- 
parently insignificant, is, on full consideration, a matter of 
great importance. We refer to the arrangement of the 
tubes in a condenser. The ordinary method universally 
adopted elsewhere is to place the tubes as close together as 
possible in one, two, or more large nests, without any break 
or wide openings whatever. The steam to be condensed is 
expected to find its way as rapidly as it is entering the 
condenser to the cooling surface on which it is to be 


condensed. If, however, we look at an ordinary tube 
plate, such as that shown in Fig. 1, and consider 
how the steam is to get to a tube placed cen- 


trally, say at A, the absurdity of the ordinary method of 
arranging the tubes will at once be apparent. There is a 
distance between the tubes of perhaps ;;in. or gin., and the 
steam must wriggle its way from the outside of the nest, 


through these narrow interstices, to the surface on which it | 


is to be condensed, and let it not be forgotten that it must 
not be condensed until it arrives at the proper tube, otherwise 
each tube will not be doing its fair share of the work. To 
put the matter another way, it appears to require very little 
consideration to show that, unless the tubes are very much 
more widely spaced apart than they are in universal practice, 


a large number of tubes at the centre of the nests might be 
taken out without any loss of vacuum; or, if tubes were 
drawn in such a way as to make wide gaps to enable the 
steam to enter quickly to the very heart of the cooling 
surface, a better vacuum would in all probability be obtained. 
This system is shown in Fig. 2, where it will be seen there 
are five or six wide gaps running from the top to nearly the 
bottom of the nests of tubes, into which the steam can rush 
very rapidly, and from which it only has to pass one tube in 
making its way to the innermost tube, upon which it is to be 
condensed. This is like making wide main streets into the 
heart of a town, the narrow streets only forming passages 
from one wide thoroughfare to another. 

There is, however, another fault in the ordinary arrange- 
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being able to rush rapidly from end to end of the condenser 
amongst the tubes. These details of condenser construction 
are certainly highly interesting, and it is curious to note that 
Mr. Mudd’s first experiment consisted in drawing out twenty- 
six tabes from the condenser of an old steamer, which con- 
Censor thereupon gave an inch better vacuum than formerly. 








THE ITALIAN CRUISER MARCO POLO. 


THE two-page engraving which we publish as a supplement 
this week illustrates the 10,000 indicated horse-power engines 
of the Italian deck-protected cruiser, Marco Polo, built at 

Castellamare, and engined by Messrs. Gio Ansaldo 
and Co., of Sampierdarena. Our engraving is made 
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from a photograph taken of the engines when cn the 
blocks in the fitting shops, and it shows a fine piece of 
machinery of strong English likeness. The dimensions 
of the engines are:— High-pressure cylinder, 37in. ; 
intermediate-pressure cylinder, 56in.; and of the two 
low-pressure cylinders, 60in. The stroke of all is 2ft. 
6in., and the revolutions 170, giving a piston speed 
of 850ft. per minute. The surface condenser contains 
| 12,000 square feet cooling surface, provided by 8154 
tubes #in. diameter, and 7ft. Gin. length. Four 
double-ended boilers supply the engines with steam ; 
they are 19ft. Gin. long, 14ft. diameter, having six 
furnaces in each, fitted with Fox’s corrugated flues, 
with a mean diameter of 3ft.6in. The working pressure 
is 1501b.,and the test pressure 275 lb. The total heating 
surface in these boilers is 17,976 square feet, and the 
total firegrate 602 square feet. The air pumps and 
centrifugal circulating pump are worked by an 
independent compound engine in each engine room. 


Tue Civin AND MECHANICAL Enorngrrs’ Society. —A 
paper was read on the 16th by Mr. H. Calvert. The residues 
from breweries, distilleries, and starch and sugarfactories are 
capable of producing valuable bye-products, but their treat- 
ment has not met with much economical success. Brewers 
grains are frequently used as fodder in their wet state ; but 
they are apt to ferment and turn sour during their removal 
from the brewery to the place of consumption, and grains in 
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ment of a condenser, and that is, that whilst the steam may 
be admitted on one side of the centre of the length, it is 
common practice to fit a solid tube piate, or supporting 
plate, in the middle of the length of tubes, which practically 
forms a blank flange, excepting at the top above the tubes, 
and thus fairly effectively cuts off one half of the condenser 
from the inrush of the steam. The arrangement of the 
tubes with the wide gutter-way between, as shown in Fig. 2, 
has opened up a way to get over this second difficulty, and 
Mr. Mudd now arranges his supporting plate rather as a 


| series of long narrow plates than as one complete plate. 


These narrow plates take the three vertical rows of tubes 
only to each plate, and are set 4in. or 5in. before or behind 
each other in zigzag order across the condenser, so that they 
constitute nothing approaching a blank flange, the steam 


| is quite equal to 13 lb. of hay, as food for horses. 





this condition have been proved to have a detrimental effect. 
There is, moreover, great waste of money in carting 
quantities of useless water with the grains. In Germany 
it has been proved that 10 Ib. of fresh dried brewers’ grains 
England, 
although recognising the value of this fodder, allows most 
of the benefits to be reaped from it to go abroad ; and 
when grains are dried in this country they are mostly sent to 
the Dutch and German cattle-feeders, instead of being used 
by our own farmers. If the whole of the grains coming from the 
mash tuns of our breweries every year were dried, their money 
value would not be, it is estimated, less than £2,725,000 per annum. 
Gibbs’ and Milburn’s machines were described, and said tohave been 
in work in England years ago. The author then described and illus- 
trated the patents of Hicking, Otto, Passburg, and Hencke, which 
dries the grains without loss of their nourishing properties. The 
author concluded his paper by drawing attention to the fact that 
these machines of foreign design have taken the placein England of the 
original English machine ; and this is another illustration of English 
want of enterprise in not keeping pace with foreign improvements, 
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Fig. 3—-HORIZONTAL HIGH DUTY PUMPING ENGINE 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





THE MYSTERY OF STEAM. 


Sm,—In your most truthful leader upon ‘The Teaching of 
Thermodynamics” there occurs the following passage :—‘‘ It forms 
no = our purpose to teach thermodynamics here ; but we may 
explain that it would be quite practicable to construct, let us say, an 
air engine, the expanding fluid in which would receive from a jacket 
heat equivalent to the work done upon the piston, and in that case 
the air would be Y ne as hot at the end of the stroke as it was at 
the beginning. We give the illustration because it so happens that 
it is a vexed question whether—in this case—the work would or 
would not be done more economically than by letting the conver- 
sion of heat into work take place in the air in the cylinder in the 
usual way.” If the science of thermodynamics had been properly 
taught, there could not be any vexed question about the matter at 
all—it is one of the simplest ; but I do not know how to explain it 
without the use of ‘‘ algebraic fireworks.” F 

This expression is commonly — who are ignorant of 
mathematics ; which if they unders —and the absolute neces- 
sity thereof to solve a thermodynamical problem worthy of the 
name—and if they mixed with their algebra a sufficiency of brains 
and correctness in the use of their formule, they would find no 
difficulty in solving the simple problem as detailed above. It is, I 
hope, fairly-well eaten that no air engine can work up to the 
ideal efficiency of “1 —72, unlessa perfect regenerator be employed. 

T. 
When the air is kept at one uniform low temperature while it is 
being compressed, and at one uniform high temperature while it 
expands, and if there were no loss of heat by radiation and other 
matters which affect efficiency outside of pure theory, then an 
engine of this class would attain the highest possible efficiency of 
7) — Te 





T. 
I will deal with the matter as simply as possible. In the figure 
volumes are measured horizontally and pressures vertically. 
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Volumes are in cubic feet, pressures are absolute and in pounds 
per square foot, and temperatures are absolute upon Fahrenheit’s 
scale. 

Suppose, now, we have a pound of airat a pressure pp = C D and 
temperature T,, its volume is expressed, as is well known, by the 


formula v, = ee. and is represented by ED or LC in the 


figure. Let this “pound of air be compressed isothermally, as 
shown by curve BC, toa new pressure p,. The new volume of 


this air ¢, will be 53°15 ™?, and the ratio of compression will be 
Pi 
"2 or 22 = y suppose. Now let thisair, at 7, cubic feet in volume, 


v 2 
be mieek in temperature to 7, at constant pressure. Its new 
volume will obviously be = times 7, or 53°19 7) as might be 
a e , — be 

educed at once from the general law ¢« = ———. 

The area B C D K represents the total —_ 4 done by the pump 
during compression from p, to p,, and an amount of heat equal in 
foot-pounds to this work must be abstracted by a refrigerating 
apparatus of some kind, otherwise the curve B C could not be iso- 
thermal. The intrinsic energy of a pound of air at 7 is the same 
no matter what the pressure may be, and it is required that the 
temperature of the air after compression shall be the same as it 
was before it, therefore the heat of compression must be 
abstracted. The area BC D K is also equal to the area A BC L, 
and A BC Lis equal to A BC DE less LC DE. 

ABCD E represents the whole work done on the air by the 
pump piston during its instroke, and includes both compression 
and delivery into a receiver at p,, while LC DE represents the 
work done upon the pump piston on the return or suction stroke. 
Hence the pump does a net work equal to ABC L, or BCD K, 
which is known tobe = 53°15 7, hyp. log. r, or 122°38 com. log. r 
foot-pounds per lb. of air per stroke. 

This pound of air is now admitted to the working cylinder, and 
is heated at constant pressure from tT, to 7, by passing through 
the regenerator, here supposed to be perfect. Its volume when 
the admission valve closes is increased from that it had just before 


the pump began to deliver into the receiver or 93°15 Ts 5 
53°15 Pi 
ee 7 cubic feet. 


1 

The work done upon the working piston during admission is 
clearly represented by the area A F ME. Expansion now takes 
place to the initial pressure p., the temperature being maintained 
constant throughout by an external application of heat. The ex- 
pansion curve is shown by the line F & and the total work done 
during that expansion by the area F G H M, and heat equal to 
this in foot-pounds must be supplied by an external source, or else 
we should get the work represented by the area F GH M for 
nothing since the expansion by hypothesis is isothermal ; that is to 
say, the temperature after the expansion is to be the same as it 
was before it, or again, in other words, the intrinsic energy of the 
Ib. of air under consideration is not diminished at the close of the 


expansion. The final volume will be x times A F, or Ss, ¢ —— 


Pi 
R215 
53°15 7, 157, cubic feet. 


2 
The area F GH M = 53-157, hyp. log. r, or 122°387, com. log. r 
foot-pounds per pound of air per stroke, and represents the heat 
to be supplied by the furnace. No more is required if the 
regenerator be assumed to be perfect, because, when the engine 
exhausts, the air is still at 7), and passes through the regenerator 
at constant pressure, storing up in it an amount of heat equal to 
183°45 (7, — T,.) foot-pounds, which is also the amount of heat 
that was required to heat up the pound of air at 7, in the receiver 
to 7, in the cylinder at constant pressure during the period of 
admission. FGHM is easily seen to be equal to FGLA or 
AFGHE, less LGHE. Also AFGHE is clearly the total 
work done upon the working piston during the out-stroke, while 
LGHE is the work done in expelling the air on the exhaust 
stroke. Hence AFGL—- ABCL, or BFGC, represents the 
— mechanical energy of the engine per pound of air per 
stroke. 
This = 53°15 (7, — 7.) hyp. log. r foot-pounds . . . . (1 
and the heat supplied by i teams is, ou have shown ad 
= 53°157, hyp. log. rfoot-pounds ..... . (2) 
and so we get for the efficiency of the engine (1) divided by (2), or 


the maximum of 72 = 72, when 7; is the higher and 7, the lower 





1 
temperature. 


The mean effective pressure, as referred to the working cylinder 





only, is BF GC, divided by the greatest volume of one pound of 
53°15 7, 





air, or cubic feet. 
1, - 

be | 
foot. The efficiency of the engine does not depend upon ratall; 
but it may be shown, the highest pressure p, being limited by the 
strength of materials or other considerations, that when r =e, 
the base of Naperian logarithms = 2718, &c., the mean effective 
pressure will be the greatest possible, and equal to 

T,-T.)\ Pr 
( T, ) 2°718, &e. 

This isa point not generally known, and the mean effective pressure 
of the huge engines of the ship Ericsson might have been much 
increased if the knowledge thereof had then existed. The proof 
is very easy, but it would require the firing off of an algebraical 
rocket or two, so I will refrain. 

Now take the other case, where the air receives no heat from 
without the working cylinder, but expands adiabatically, as shown 
by the curve F N. e final pressure is the same as it was before, 
but the final volume is not, use the temperature falls when 
air expands adiabatically, or when it does no work without 
receiving heat. In the previous case its final volume was 7 times 

1 
1 





This is, of course, = ( =) Ps hyp. log. r pounds per square 





= ? y 
A F, it will now be only 7” times A F, or 53°15 1 1” cubic feat 
A 


1 


per pound, the ratio of expansion being * instead of 7. Let the 
compression be done in the best manner, or isothermally as 
before, so that the area ABC D Eremains unaltered. Now, when 
the highest pressure P, the volume of admission V, and the ratio of 
expansion R, are known: the whole area of an adiabatic diagram 
such as A F N PE, representing the gross work done upon the 
working piston, is 
Vv 
a, a. i \ foot-pounds. 
ies Se ed 
The area F N P M, or work done during expansion omy, 
PV 1 
ate | { 1- RY = \ foot-pouuds, 


and the area F N L A, or effective work done by the working piston, 
Pe ee 
=P YV. 7-1 5 - RY- | foot-pounds. 


Putting now for P, V, and R their present values of p,, — 
1 


and r’, remembering also that -y = 1°408 for air, we have 


53°15 7, 
Pi j 


AF N PE=1303 7, f 


l 


1 
F N P M=130°3 7, J l- ==> \ foot-pounds, 
7 | 


t 


1 
FN L A= 183°45 7, { | a) \ foot-pounds, 
The effective work done by the pump per pound of air per stroke 
is, as before, 53°15 +, hyp. log. r foot-pounds. The effective work 
of the whole engine per pound of air per stroke is, therefore, 


1-408 - ri ar} foot-pounds. 


183-45 7, {1 - a} — 53°15 r, hyp. log. r foot-pounds . (3) 
And now for the expenditure of heat. The final temperature of 
air, primarily at 7, after expanding adiabatically R_ times, is 
1 


T , 
known to be eg Co R in this case =r’ and 7 is 1,, so that 


7) 


the final temperature of our pound of air will be —71. = 7! 
y- 


2’ 
r v 
meaning that one pound of air has been reduced in temperature 
1 
by 7, ( [a5 ) deg., which temperature must be restored 
‘ 


at constant pressure by the furnace before again entering the 
working cylinder. The regenerator can only store and restore up 


T. : . : : 
to —. deg., for that is the final temperature of the air which 


7 
passes through the regenerator when exhaust takes place, and so 
the heat required by the furnace is 


- 
or exactly the area F N L A representing the effective work done 
by or upon the working piston alone. 


183°45 7, { ae: a} foot-pounds . . . (4) 


The efficiency of the engine is, therefore 5 , or 


__58°15 +, hyp. log. + 


E=1- { 1 
. i- —- 
183°45 7 =) \ 
~~ 7s 70p- 16.7 . . (6) 
3-451 a am 


29 
7 


Suppose 7, = 27, and r = 3, E = *4165982 instead of *5 as it would 
have been if the expansion curve had been isothermalasin the former 
case. Hence it is seen that the externally heated cylinder has the 
advantage if the regeneration be perfect ; if not, then itis highly prob- 
able that one engine is as good as the other, because there is far more 
duty to be done by the regenerator in the former than in the latter 
case. In the former case it has to store and restore 183°45 (7, — 7,), 


and in the latter only 183°45 (3, -1;) foot-pounds per pound 
of air per stroke. 

This is an important point to consider, especially since regene- 
rators are not believed to much exceed an efficiency of nine-tenths. 

The regenerator is an all-important factor in any air engine 
cg to be worked as a perfect thermodynamical machine 

tween its available limits of temperature. I may point out that 
(5) is not independent of 7, because the engine then under con- 
sideration does not work as a perfect one between its limits of 
temperature, as does the one whose expansion and compression 
curves are both isothermal. 

This is the simplest exposition of the problem, but, of course, 
there are various phases of it which are more complicated. For 
instance, the compression curve is never isothermal in practice, 
and the regeneration never perfect. Moreover, expansion would 
never be allowed to proceed so far as to make the final pressure 
exactly equal to the initial pressure before compression, for obvious 
mechanical reasons. 

The first and last of these conditions are not touched by 
Rankine, while his exposition of the Stirling air engine is totally 
wrong. Yet professors and others have let this go on without 
-orrection for more than forty years. 

Mr. Donaldson commences his letter of the 7th February well. 
He says that I confirm your statement that the specific heat of 
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dry steam is *475 at constant pressure, and of saturated 
“305, Dry steam and saturated steam! Does not your no 
spondent know that saturated steam may and should be dry, and 
that the volumes and pressures in ordinary tables are calculated 
for such? I never made such an absurdly loose statement that 
the specific heat of dry steam at constant pressure was ‘475, | 
said steam-gas or superheated steam for which the appropriate 
index of expansion is = 13. I am quite content to Kollow 
Regnault like a sheep in so far as these matters are concerned, and 
there is no difficulty in making an experiment with heated oil to 

rove the value °475, though I can quite believe that Mr 

maldson does not know how to set about it. Talk will not 
upset the value of Regnault’s hosts of experiments. Perhaps your 
very sceptical correspondent will next say that Regnault’s relation- 
ship of pressure to temperature for dry saturated steam, or log, P 
=A- =" is incorrect, just as he does Regnault’s value of 
the latent heat of evaporation of water which is in British thermal 
units 
= 1091:7 — 0°695 (T — 32) — -000000103 (T - 39-1)s 
T being the boiling point in deg. Fah. This, so far back as 1847 
has been proved to be true with the greatest precision from a few 
degrees below freezing-point to a temperature of 375 deg. Fah. 
egnault also discovered the very simple law that the total heat 
of dry saturated steam from the temperature of melting ice 
increases at an uniform rate as the temperature of evaporation 
rises, and for Fahrenheit’s scale and British units is expressed thus 
h = 1091°7 + 305(T.— 32°) . . . . . (1) 

This (*305) occurs once in a formula of mine in my letter published 
on the 3rd inst., and Mr. Donaldson on the strength of it, and 
evidently not understanding to what it refers, has the effrontery 
to tell us that I said that ‘305 was the specific heat of saturated 
steam! He may well say that it is not clearly expressed, whether 
it is at constant pressure or constant volume. I never said one 
word about the specific heats of dry saturated steam. Perhaps he 
will tell us how he gets ‘363 for its specific heat at constant volume. 
It is true as is seen by (1) that the difference in the total heat of 
dry saturated steam at 7), and that at r., is: 305 (7,-7,) British 
thermal units, a very different matter. But where is the constant 
pressure or constant volume, and how does your correspondent 
imagine that he can keep the volume of a pound of dry saturated 
steam constant, and increase its temperature without making it 
superheated instead of dry saturated! Mr. Donaldson clearly does 
not appreciate the difficulty of getting at the specific heats of dry 
saturated steam, I do; and therefore I am not so foolish as to say 
it is 305 or *363 or anything else without a proof of my statement. 

Why, only the other day Mr. Donaldson was trying hard to 
make us believe that its specific heat at constant volume was 
the same as water, and based his calculations upon Rankine’s 


empirical index of ; , Which has no more to do with the value of 


7 for superheated steam than the man in the moon. Rankine 
never even denoted either 4 or a by y, but by i, so as to show 
the distinction between them. 

The idea of using the index of an expanding vapour, part of 
which liquefies pen Bee up the curve of expansion of the rest, to 
find its specific heats, is just about as ridiculous as trying to find 
the specific heats of air by experiments made when it expands in a 
hot cylinder while performing work. Has your correspondent no 
sense of humour! A little later on he says that Mr. Bower has 
‘at last” succeeded in correcting him of a genuine error. ‘“ At 
last.” How about his indices all turned upside down a few 
months ago, and which took him three months to acknowledge, 
and the various errors he committed in his discussion on the values 
of yand J? Even though his friend pointed out his last ludicrous 
one, he rushed it into print all the same with a Credat Judeus 
at the end of it. And now he still keeps using that awful ex- 
pression ‘‘so many horse-power,” and says ‘‘one pound of coke 
must be equal to about 230-horse power ;” and again ‘“‘4-horse 
— indicated per pound of coke per hour or with 30 indicated 

orse-power.” 

According to his last two or three letters the acme of steam 
engineering is a low-pressure boiler surrounded with a Dewar 
vacuum jacket to convert the vis viva and prevent it from hurting 
the stokers. A receiver to convert the stray vis viva before the 
steam enters the cylinder. A Watt engine with an expansion 
curve which shall make the specific heat of the steam work out to 
about that of water, and which may be fitted on when the engine 
is running. V/s viva converters all over the cylinders and covers, 
while perhaps it would be well to add one or two round the 
moving parts. Then we shall have an engine which, in my humble 
opinion, will burn about three times as much coal per indicated 
horse-power per hour as would any decently g engine and 
boiler of the present day, unless Mr. Donaldson uses that coke to 
fire up with, which, according to his laboratory experiments, cannot 

less than 14 thermodynamic horse-power, or 230 of the 
other sort of horse-powers ! 

It may be, as you say, good for us to hear what an eminent 
heretic has to say; but I fancy that your readers will think with 
me that we have had quite enough of Mr. Donaldson’s heresy, and 
the worst of it all is that he does not confine himself to facts, and 
tells me that I said things which I never breathed a syllable about. 
Truly the ways of the ‘‘fin de siécle” would-be steam engineer 
are very peculiar; but that is no reason why Mr. Donaldson, or 
= ——— “*X.,” should complain of people following 

gnault’s lead. If they don’t like the lead, let them make 
experiments themselves, and let us see if they are in any shape or 
form as good as those made by Regnault, and published in the 
‘* Memoirs of the Academy of Sciences” in 1847. 

St. Neots, Hunts. ANTHONY 8. Bower. 





S1r,—I wonder whether Mr. Steinthal approves of the definition 
of entropy given by Maxwell, which I quoted in my letter. If this 
definition is true, 8H cannot be equal to? 8 4, if it is equal to 
3E + 8 W unless 8E is equal to zero. If T be the standard 
temperature, and 8 H the heat added during isothermal expansion, 
when the entropy is increased by the quantity 8 @, then in accord- 
ance with the definition, whatever may be the value of 8p, we have 


se=5n, SH=TS¢. 


We know also, by comparing the work done in the different stages 
of the Carnot cycle, that the heat to be added during isothermal 
expansion at any other temperature ¢, to produce the same change 
of entropy is equal to * times the heat required at the standard 
temperature T or to ¢ 8 , but then the heat added is wholly 
expended in doing external work, and ~e no change in the 
elements represented by the symbol E, so that we have always 
H H=t89=8W 
for all values, however large, of § @ and 8 W. ‘ 
Can Mr. Steinthal point out any flaw in the reasoning by which I 
demonstrated that there can be no possible connection between the 
thermodynamic and entropic state, either of a single body or a 
system of bodies? : 
I am pleased to find that I have converted Mr. Bower from his 
superstitious faith in the efficacy of the thermodynamic rat-tail 
fetish. I feel confident of succeeding in converting Mr. Mansel 
also. The questions raised by these gentlemen are fully discussed 
in the letter I sent you a few weeks ago on the subject of Carnot’s 
‘‘ Function of the Temperature.” I avail myself of Mr. Mansel’s 
criticism of my remarks on the thermodynamic power possessed by 
masses of different substances at a given absolute temperature, to 
int out another item of fin de siécle scientist rubbish. Pace 
ee and the rest of the same school, weight in scientific 
language is a force, not a quantity of matter, the British standard 
of force being the force with which the standard mass of platinum 
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; ted by gravity in the latitude of London at sea-level, which 
is ore a pean. hen, therefore, Maxwell describes the mass 


of the water, selected by Joule as his unit of reference, as a 
Manchester pound, he writes sheer nonsense. The mass of water 
which balances the mass of the platinum standard is the same 
whether the operation of weighing is performed at Manchester or 
the North Pole, at the bottom of the deepest mine, or the top of 
the Himalayas. 

I wish also to acknowledge that the statement that the mere 
enunciation of the four thermodynamic relations contain their 
own refutation, is erroneous. It was added when I revised the 
yroof. Unity in the equation AK, AK =r =1, is not an abstract 
number, but a unit of work, and is, therefore, of the dimensions of 
the product of a volume by a pressure. Each member, therefore, 
of the four equations is of the same dimensions. 

March 20th. WILLIAM DONALDSON, 





RADIANT HEAT. 


gir,—Referring to your note to my letter on page 228, it was 
srecisely because—as you say—the misconception was wide-spread, 

and constantly being repeated, that I thought it worth while to 
write and assert that it was a simple mare’s nest ; that nothing 
whatever is known or has been discovered concerning any the 
slightest opacity of vacuum, or any the slightest assistance to 
radiation from the presence of matter. 

But I should like to be allowed further to say that the above 
heading was not mine ; for ‘‘ radiant heat” is a phrase I never use, 
knowing as I do how much confusion and error it has been the 
means of perpetuating. Radiation is not heat, though it all has 
the power of producing heat in bodies which absorb it ; just as 
radiation is not sight or chemical action, though some of it has the 
power of exciting sight or chemical action in an eye or photographic 
plate which receives it. 

The heading to my letter was, ‘‘The Opposition to Science ;” 
for I confess I felt nettled by the imputations made in your 
article on page 21] against scientific men; chiefly by that 
implied in the sentence, ‘It has been known for years, 
although little has been said on the subject; lest, we suppose, 
the minds of students should be unsettled,” &c. Also by 
the more than half-expressed understanding that the men of 
science present at Dewar’s experiments could not understand the 
importance of, or would not attend to a prime discovery concern- 
ing the ether—if it has been made—and that they sat and made no 
sign, notwithstanding that—if not indeed mainly lecause—now 
nearly all their ‘‘elaborate mathematical investigations” on the 
subject of radiation has *‘ become worthless.” 

To accuse men of science of treachery to truth, is to accuse them 
of the worst sin of which in their scientific capacity they can be 
guilty. Such an accusation is, I should hope, manifestly and con- 
spicuously and even absurdly false to all but a very few of your 
readers ; but none the less is it a grave and serious slander—one 
that should not be made by any responsible journal. 

March 17th. OLIVER LODGE, 





Sir,—If your correspondent, Mr. Luke Williams, had ever been 
inside a Sheffield plate shop and seen silver soldering done with 
the blow-pipe, he would not have supposed that the temperature of 
the gas flame is independent of the rate of combustion. 

I fancy Mr. Tolver Preston could tell us something about radiant 
heat. There isa great deal in common between his views and 
those which I have often been permitted, in years gone by, to 
express in your correspondence columns, The idea suggested in 
your article on radiant heat, namely, that the loss of energy of the 
sun is measured by the planets on which energy is developed, and 
not by space, has much to recommend it. It appears to me that 
a strict analogy can be found in the behaviour of a magnet. We 
believe that lines of force emanate from the poles—Kapp’s lines of 
force. But it seems to be certain that the magnet does no work, 
and that there is no loss of magnetic energy unless a keeper is 
interposed and withdrawn, or an armature is made to cut the lines. 
In just the same way radiant emissions from the sun need not 
necessarily represent any loss of energy, until a planet cuts them. 
Clerk-Maxwell, as you lave quoted him, shows that practically 
there is no such thing as heat produced in vacuous space, or ina 
diathermanous body, But precisely the same statement holds good 
of light, and strange as it may seem, there is not any light what- 
ever in space. In a word, our own eyes convert radiant waves into 
light, and so no doubt does matter in various forms, as, for example, 
amirror, which reflects the radiant undulations converted into light 
by contact with the metal at the back of the glass. 

Still there remains for solution the supreme puzzle. How can 
heat undulations, precisely similar in every respect to light undula- 
tions, transmit dynamic energy while light waves do not? I shall 
look with interest for what Dr. Lodge or Mr. Tolver Preston may 
have to say on these subjects, and I think you have done well to 
call attention to the existence of this puzzle. 

It is very easy to write about the physics of the ether; but my 
own opinion is that it would be far more to the point to talk of the 
metaphysics of the ether. Day by day, as knowledge advances, 
we find more and more that strictly metaphysical pis a suggest 
themselves. The old-world doctrine of attraction dies hard ; but 
I, who through evil report and good report—following the example 
of glorious Newton—have lifted up my voice against it, have lived 
at last to see it thoroughly discredited, and the word only retained 
in physics to express something entirely different from its original 
meaning, for want of a better. 

Of all the convenient working hypotheses that have been pro- 
duced, probably none is more unsatisfactory than that of light ; 
and what holds good of light will yet have been found true of 
radiant heat. In plain truth, the collocation of words is entirely 
erroneous. There is no such thing as radiant heat ; and I have no 
doubt that we have long looked in the wrong place for the explana- 
tion of phenomena. The behaviour of glass in transmitting what 
has been termed the sun’s heat, of spar in polarising light, of the 
prism in decomposing it as it is called, should long since have 
directed speculation into another channel. But into these matters 
I shall not now enter; there is quite enough food for speculation 
provided in what has already. been said by yourself, 


London, March 20th. *. M1. 


SCREW PROPELLERS. 


Sir,—I have read with very great interest Mr. Robert Mansel’s 
letter of the 16th December, as well as a very large number of his 
other papers on ‘‘ Steamship Propulsion,” and I would wish to call 
attention to one or two peculiar points which have struck me, but 
which do not appear to have been noticed by anyone, as far as I 
am aware, 

Without wishing to commit myself to an absolute belief in the 
“Poncelet current” theory, I think it may be accepted as a fact 
that Mr. Mansel has shown that the resistance of a steamship 
does not follow a parabolic curve, but a logarithmic one: probably 
the most remarkable example quoted by him being that of the 
Transatlantic s.s. Lepanto, where the Jaw was shown to hold good 
from a speed of 2°7 knots up to 15 knots. 

One of Mr. Mansel’s formule may be expressed generally as 
E=NxCx10* Where E is the gross power developed, 
N = revolutions, a and C being constants. This formule may be 
changed to E=N x C (14+ AV+BV2+DV° + &.), where 

, B, C, D, &c., are constants. 

The constants of the higher powers of V are very small, so that 
for low speeds the terms involving these higher powers may be 
omitted without affecting the results very materially. It would 
appear highly probable that the correct formula would not involve 
higher powers of V than the square, and might be expressed as 
E=NxC (1+ A,V+B,V?), which will agree very closely 
with the data derived from experiment. 

The weak P gers in Mr. Mansel’s armour is undoubtedly at the 
critical speed, where it is necessary to make a sudden change in 








the constants of the formula to enable the theory to be in accord- 
ance with facts. Prima facie it is very difficult for anyone to 
believe that the laws of nature change so abruptly as Mr. Mansel 
would apparently wish to lead us to think. y should the 
‘*Poncelet current” suddenly alter its speed? Why should the 
‘initial torque” take these extraordinary jumps? Personally, I 
do not believe that anything of the sort occurs, but as it is an 
undoubted fact that there is a critical speed above which the 
resistance varies at considerably less than the square of the 
velocity, there must be some reason for it, even if we do not accept 
Mr. Mansel’s explanation. 

Referring to his letter of the 16th December, and the data of 
the trials of the torpedo boat Sunderland, it will be observed that 
a critical speed occurs at 18°38 knots, and in this the Sunderland 
is not peculiar; 18°38 knots is about the velocity of the flow of 
water into a vacuum, so that when the vessel travels at a greater 
speed than this there must be a perfect vacuum at its stern, which 
having arrived at perfection, will remain constant. This vacuum— 
relative or actual—must certainly be held responsible for part of 
the resistance which varies as the square of the velocity, and at 
velocities above 18°38 knots this part of the resistance will 
remain constant. On these lines it appears to me that a rational 
explanation of the proportional reduction of the resistance of a 
ship at high speeds can be satisfactorily explained. 

he logical inference of all this would be that if we can reduce 
this vacuum at the stern of a vessel we shall reduce the resistance 
to propulsion, and so the power required to overcome it, and this 
does not appear to be impossible or even extraordinarily difficult, 
as by affixing what I may call ‘‘feeding blades” arranged in a 
spiral form to the leading side ot the propeller blades, water can 
be forced centripetally at the stern of the vessel, reducing the 
vacuum there—consequently the resistance—reducing the ‘‘added 
thrust,” and at the same time increasing the supply of water to 
the propeller. It will be, I think, by working on these lines that 
the next great increase of speed will be arrived at, and the next 
approximation to the ‘‘four-day” voyage across the Atlantic, 
which I, for one, look forward to. 

That inaprovements will be made in the propeller itself I firml 
believe, and although I know I am heretical in my views, I thin 
I have very fair grounds for my belief, as there appears a good 
margin to work upon. In an article on ‘‘Screw Propellers” in 
December, 1888, you say:—‘‘The paddle-wheel wastes about 
50 per cent. of the whole power. It is easy to prove this. It is 
well known that the propeller and the paddle-wheel are about 
equally efficient.” If the foregoing be true—and I have every 
reason to believe it is correct—it will be plain to the very meanest 
intellect that the propeller must waste about 50 per cent. of the 
— This gives a fair margin to work upon without danger of 

eing accused of hunting after op 20 ars motion. Of course, if 
the efficiency of the propeller calculated out by multiplyi 
the velocity of the ship by the thrust on the thrust block, an 
comparing this with the developed power, some extraordinary 
figures may be obtained, and by such a system the real facts of 
the case are obscured. It is quite possible to arrange so that the 
propeller shall give a thrust, and at the same time the ship shall 
travel backwards. In such a case the calculated efficiency would 
necessarily be negative—a reductio ad absurdum. 

St. Helena, February 25th. R. DE VILLAMIL, 


SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


Sir,—Will you kindly permit me to inform your readers that a 
boat fitted with one development of my reversible propeller is now 


on the Mersey, and will afterwards visit the Thames; and that | 


another modification is about to be shown on a launch in the Hull 
Docks ? ROBERT McG asson. 
Selhurst, S.E., March 4th. 





INDIAN PUBLIC WORKS DEPARTMENT. 


Sir,—The accompanying analysis uf the Government of India, 
Public Works Department, classified lists corrected to 3lst Decem- 


ber, 1892, may be of interest to such of your readers as contem- | 
In calculating the sterling value of | 
the salaries, | have adopted the official rate of exchange which will | 
Civil engineers appointed from ~ 


plate entering that service. 
be in force after Ist April, 1893. 


length instead of three times, we get a face of about 36in., and 
using half of this, there will remain 18in. Now, divide this in 
1000, we get about 5541b. pressure per square inch instead of 77 lb. 
In the latter case the pressure is about 20 per cent. less, con- 
sequently the bearing will not heat or cut so quickly. It will 
therefore remain in good condition and last longer. I claim if a 
bearing is properly constructed and well arranged — its 
oiling, and is not overloaded with pressure, one metal will not touch 


theother. The oil is always between the two metals, and the little 
wearing on such a bearing is caused by the grit in the oil or the oil 
itself. I made bearings 2in. diameter, and three times its diameter 


for the length to do a certain work, and they did not last an 

longer than a full year on the average, and caused considerable 
trouble. Being tired of this trouble, I made a shaft 2}in. diameter, 
and five times its diameter for the length, which had more than 
double of the first surface, and doing the same work. These bear- 
ings have now run eight years, and I have had no trouble whatso- 
ever. I examined them once, and found them in such a good con- 
dition that some of the turning marks made by the lathe tool 
could still be seen. It is the same with loose pulleys as it is with 
bearings. I find also on most engines, especially those that have 
to do work to their full one: that the crank pin heats, and am 
surprised that our engine builders do not make the same thicker, 
and principally longer, and do away with this trouble of heating. 

I have a uilt engines, and have had one for my own use, but 
made the crank pin considerably longer and thicker than most 
engine builders make them on such a size engine. This engine was 
about three years after its erection used to its full capacity, and 
has now been gree aig eighteen years, and the same crank 
never caused me trouble, and is in such a good condition that it 
appears able to run another eighteen years or more. I claim also 
that less oil is consumed. If anyone putsa drop of oil or even water 
on one finger and rubs it with another finger quite hard, the 
lubricator will squeeze out on the sides and run away. The fingers 
will then produce heat, as there is no more lubrication to prevent 
this heat. When this has been tried, put another drop of oil on 
your finger, but do not press hard, and the lubricator will last 
much longer. 

Some one may 7 that a longer bearing will cause more friction 
than a short one, which is not so. It will only happen if a bearing 
is too long in proportion to its diameter and pressure, but claim 
that if a bearing has a proper length and is continuously oiled, it 
will take less power than one being too short and not kept 
properly oiled. P. PRYIBIL. 

New York, March 10th. 


BRAIN LESION BY ‘‘CONTRE COUP.” 


Sir,—To-day I was present at the autopsy of a man who died 
from the pressure of a large blood clot situated on the surface of 
| his brain, the result of an injury received five days previously. 
| The man fell backwards downstairs, striking the back of his head 
| heavily against the stone floor. He was admitted into hospital 

with a large wound on the left side of his occiput. The clot found 
| was on the right side of his head, diagonally opposite to the 
| po This phenomenon is frequently observed, and has been 

called by the French doctors ‘lesion by contre coup,” their 
explanation being that the brain is forcibly shot over to the 
opposite side from the injury, and severely lacerated by impaction 
on the inner aspect of the skull. 

Can such an explanation be considered satisfactory when the 
conditions are considered? I think not. This is a very interesti 
problem from a mechanical point of view, and I shall be obliged to 
| any of your correspondents who can throw more light upon it. 

ditions:—The brain, which, when living, is of 





| These are the con 
jelly-like a is 
shut up in the unyielding 
cavity of the cranium, 
which is lined by a strong, 
fibrous membrane, bound 
tightly to the bony wall in 
parts. This membrane, 
which is interpesed be- 
tween the brain and the 
skull, sends down a 
strong, tightly-stretched vertical process between the two hemi- 
spheres of the brain, seen in vertical section thus: A, the skull; 
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Civil salaries. Civil engineers. Military engineers. 
Substantive rank. Rupees Pounds Numbers! Percentage (Numbers Percentage 
per perannum in each of | in eac of 
month. at 1s. 23d. grade. | total number. | grade. total number. 
Chief engineer—1st class 2500 1844 2 0°32 | 2 2°94 
tee, 2nd class rr 1475 8 0°48 Pat 1°47 
ee ; Srdclass .. .. .. ..| 1800 1327 2 os2{ | 8 4-41 | 
5-98 | , 
over £800 | Superintending engineer—Ist grade .. | 1600 1180 ll 1:76 |° 28 | 2 2°94 20°58 
eee : Qndgrade.. ..| 1850 996 6 0°96 3 4°41 
” 8rd grade .. | 1100 811 9 1°44 3 4°41° 
| | 
;| Executive engineer—Ist grade .. .. ..| 950 701 | 78 12°46. | 9 13°24 
” 2nd grade .. | 800 590 | 84 13°41 5 7°35 
- 8rd grade 700 516 | 92 14-7 2 2°94 
Executive a 4th grade |} eo | «2 | 4 7°85 Zs = 
em 4 | Assistant engineer—Ist grade .. .. -| 500 | 369 | 231 36°90 >94°72 17 25°00 >79°42 
per annum. | Pa Sadetis .. .. .:!) 350 258 | 50 7°99 18 26°48 
| Re 8rd grade .| 250 ist | 1°75 ols _ 
| Apprentice .. Sarat tas wl 100 74 1 0°16 _ | _ 
Honorary commissioned officers .. -f _ _ -- —/ | 8 | 4:41 
Total .. oo | 100 


= | 626 100 | 68 | 





England usually enter the department at the age of twenty-two as 
second grade assistant-engineers, and the average rate of promo- 
tion is about one step in five years. The rate of promotion of 
military engineers is quicker, for it will be observed that while 
about 20 per cent. of their number hold appointments, the civil 
salary of which exceeds £800 per annum, only about 5 per cent. of 
the civil engineers are allowed to hold such posts. 
Kensington, March 15th. INDIAN ENGINEER. 


THE HEATING AND CUTTING OF BEARINGS. 


Srr,—Many trials have been made to prevent bearings from 
heating and cutting shafts. A large amount of money has been 
spent with different kinds of metals. I ama machinist of long 
experience, who build wood-working machinery, where in most 
cases a fast speed is required, and the more speed we have, the 
better and more work is obtained, referring to the proper length 
in proportion to the diameter, and in proportion to the pressure 
ona bearing. I find that most bearings are too short. I will take 
for an illustration a bearing of 3in. diameter, its length being 
three times the diameter, or 9in., we get a surface of about 27in. 
As the pressure is generaily only on one half of the bearing, we get 
134in. surface, and as we lose something on split bearings, we will 
call it 13in. net. If we now have a pressure of 10001b. and divide 
this by 13, we get 77 lb. scant pressure per square inch. is 
shaft runs at a good fast speed, and with the given speed and 

ressure used, the oil is squeezed out quite quickly, and the shaft 
oe on the bearing so hard that there is little or no room between 
the two metals for oil. The result is that both metals are dry, and 
one part cuts another, and thereby the bearing is spoiled. The 
harder the pressure the sooner it heats, and the less opportunity 
the oil has to go in and remain between the two metals. 

Let us now make a bearing 3in. diameter and four times the 


B, the membrane; C, the blood clot; E, the direction of blow; 
D D, the hemispheres of the brain. . 
Guy’s Hospital, London, March 20th. MEDICAL STUDENT. 





ECONOMY OF FORCED DRAUGHT. 


Smr,—‘‘ Didymus” has found it convenient to overlook the fact 
that my note is dated 27th February, consequently his charge of 
tardiness in making this one correction is characteristically unfair. 

If to be commercially interested in matters affecting engineering 

rogress renders one incapable of understanding and dealing with 
acts as ‘‘ Didymus” insinuates, then the bulk of engineering litera- 
ture is valueless, and ‘“‘ Didymus ” himself would doubtless be put 
out of court. ROBERT BRUCE. 

London, March 22nd. 








ENGINEERING SoctEety, K1ne’s COLLEGE, LONDON.—At a general 
meeting held on Friday, March 10th, Mr. Adlard in the chair, Mr. 
Cobb read a very interesting paper on ‘‘ Turbines,” commencing 
with a description of pressure and impulse turbines, giving their 
leading dimensions for a given quantity and head of water; the 
form of their vanes, and the manner in which they vary ; the regu- 
lation of the quantity of water used by head and tail sluices ; 
throttle valves, and the partial closing of some of the guide 
passages; their advantages over the ordinary water-wheels, viz., 
cheapness and the capability of being used in very high falls where 
the ordinary water-wheel cannot be employed; the form used 
chiefly in America being the reaction turbine, and in England the 
impulse, owing to the difference in the size of rivers, height of falls, 
&c. The paper closed with a description of Professor James 
Thompson’s turbine, after which a discussion took place, in which 
Messrs. Adlard, Highfield, Trill, and others took part, 
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“Te Excimer” 


TRIPLE-EXPANSION ENGINE FOR DR. FRITHJOF 
NANSEN’S POLAR SHIP “ FRAM.” 

THE engine shown on the accompanying engraving is a 
triple-expansion condensing engine, having three cylinders, 
with the high-pressure cylinder placed between the medium 
and low-pressure cylinders. The high-pressure cylinder is 
fitted with a piston-valve, and the medium and low-pressure 
cylinders are each fitted with a Trick valve. The materials 
in all the moving parts, as well as in the columns and the 
braces, are mild steel. The pistons and the bed-plate are of 
cast steel. The crank shaft, which is a built-up one, is made 
of mild steel with hardened crank pins. 

The general dimensions are as follows :—High-pressure 
cylinder, Yin. diameter; medium-pressure cylinder, 15in. 
diameter ; low-pressure cylinder, 24in. diameter; each with a 
piston stroke of 18in. The air pump is 10in. diameter, the 
circulating pump 10in. diameter, the feed pump Qin. 
diameter, the bilge pump 3in. diameter, each with a stroke 
of 5in. The condenser, which is placed by itself on the port 
side, is a cylindrical surface condenser, made of steel plates, 
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with metal end castings and tube plates ; the cooling surface 
is 256 square feet. 

The steam boiler is of the regular cylindrical return 
tubular type, constructed for a working pressure of 160]b., 
and has the following dimensions:—Diameter, 8ft. lin. ; 
length, 7ft. 4in.; with two cylindrical furnaces, 2ft. 4Zin. 
internal diameter; the heating surface is 506 square feet, 
and the grate area 17-4 square feet. 

To provide against such accidents as the bursting of 
cylinders and other emergencies, the engine is constructed 
so as to be used not only as a triple expansion, but also as a 
compound high and low-pressure, a low-pressure, or a high- 
pressure engine. When used as a compound high and low- 
pressure, the medium-pressure cylinder may be used as a 
high-pressure cylinder, the steam let in through the valve A, 
and the valve B closed; the exhaust may pass right through 
the three-way cock C to the low-pressure cylinder, and after- 
wards to the condenser. By using the high and low-pressure 
cylinders as a pair, the steam may be let in through the valve 
E, and a cover fitted over the steam ports in the medium- 
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pressure valve box, leaving the exhaust port open, thus letting 
the exhaust from the high-pressure cylinder pass through 
the valve B, the medium-pressure valve box and exhaust 
port, through the cock C to the low-pressure cylinder, and 
further on to the condenser. By using the high-pressure 
and the medium-pressure cylinders as a pair, the exhaust 
may either pass through the cock C to the low-pressure valve 
box and the condenser, or the cock C may be turned so as to 
let the exhaust pass through a pipe from the flange D to the 
waste pipe, thus making in this latter case a compound non- 
condensing engine. If the low-pressure cylinder is used 
alone, the steam may be let in through the valve A, and pass 
direct through the medium-pressure exhaust port to the low- 
pressure cylinder, and further on to the condenser. 

By using the engine as a high-pressure engine, the steam 
may be let in through the valve A, the medium-pressure 
cylinder used, the valve B closed, and the cock C turned so 
as to let the exhaust pass through a pipe from D to the waste. 
The high-pressure cylinder may also be used alone, letting 
the exhaust go to the waste pipe, 
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TO CORRESPONDENTS, 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*." Inorder to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 


for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*." We cannot undertake to return drawings or manuscripts; we must there- 


Sore request correspondents to keep copies. 

*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

H. W. B.—You cannot possibly do better than attend the technical sc’ ool. 
You will very soon sind out then what it is you ought to learn. 

W. H. (Bristol).—The amount of surface needed depends on the difference 
between the temperature of the steam at the lowest pressure and that of the 
water, Practically, it will not be easy to get the temperature inside the 
tubes lower than about 10 deg. above that of the condensing water. Of 
course, it is quite possible to condense steam of a temperature of 141 deg. 
Fah, to, say, steam with a temperature of about 100 deg., and a pressure of 
1lb, on the square inch, with water at, say, 60 deg. Fah., provided that, as 
you say, you have an unlimited supply. But it would not pay to try to get 
80 high a vacuum at sea, 


SAND AND MUD DREDGERS WORKED ON SHORE. 
(To the Editor of The Enprineer.) 
Sir,—Can you or any reader give me the names of the best makers of 


elevators for dredging sand and mud, worked from shore? B. P 
March 20th. wat 


THE VALUE OF RENTED STEAM POWER. 
(To the Editor of The Engineer. 

Sir,—I am desirous of supplying 100 indicated horse-power from an 
engine driving my works to an adjoining tenant on equitable terms. 
How is such to be ascertained, and what is the value of this power per 
week of fifty-four hours so supplied; also value of 10-horse on same 
conditions, Power. 

Belfast, March 18th. 
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° clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
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Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Buditor of THe ENGINEER, 





MEETINGS NEXT WEEK. 


InsTITUTION OF CiviL ENGINEERS.—Tuesday, March 28th, at 8 p.m. 
Ordinary meeting. Paper on “The Pier Foundations of the Tower 
Bridge,” by Mr. G. E. W. Cruttwell, M, Inst. C.E. 

INsTITUTION OF Crv1L ENGINEERS: NEWCASTLE-UPON-TYNE ASSOCIATION 
or Stupents.—Wednesday, March 29th, at 8 p.m. Ordinary meeting. 
Paper on ‘The Relative Coal and Water Consumption of English and 
American Locomotives,” by Philip Morris Pritchard, Stud. Inst. C.E., 
A.K.C, 

Gro.oorsts’ Assoc1aTion.—Friday, April 7th, at University College, 
Gower-street, at 8 p.m. Papers: ‘*The Sa:.dgate Landslip,” ~~ Ww. 
Topley, F.R.S.; ‘The Glacial Sands at Highgate Archway,” by W. J. 
Lewis Abbott, F.G.S. 

CuemicaL Socitety.—Monday, March 27th, at 8 p.m. Annual meeting. 
President's address. Election of office bearers and council. 
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THE LOSS OF THE NARONIC. 


Tue loss of the Naronic is not only a deplorable but an 
important event. She was a nearly new ship, the pro- 
perty of the White Star Company, and built specially for 
the live cattle trade between the United States and this 
country. She and her sister ship, the Bovic, were con- 
structed and engined by Messrs. Harlacd and Woolf. She 
was no ordinary ocean tramp. She was, as will be seen, 
by referring to page 248, a very large steamer, full 
powered, and built without regard to expense as well as 
a ship can be built. Some four weeks ago she sailed 
from Liverpool for New York, and does not appear to 
have been seen since she got into the Atlantic. 
In the ordinary course of events she would have 
made the run to New York in nine or ten days. 
At first her non-arrival caused little uneasiness, 
for it was known that there had been very heavy 
weather in the Atlantic. But days passed, and it was 
then hoped that she had broken down and run to the 
Azores, a group of islands situated on nearly the same 
parallel of latitude as New York, and about 2500 miles to 
the east of that city; but intelligence received from the 
Azores left no doubt that she had not been near them or 
seen by any vessel touching at the Western Islands. On 
Tuesday morning it was announced in London, by 
telegram from Bremerhaven, that Captain Wilson, of the 
Coventry, had passed on the 4th instant, at 2a.m., a 
ship’s boat bottom up, On the same day, twelve hours 
later, he passed a lifeboat in longitude 46 deg. west, 
and latitude 42 deg. 27 min. north. The boat was half 
full of water and was abandoned; she had a sea anchor out, 
consisting of two boats’ masts and oars lashed together. 
The name Naronic was quite legible on the boat. The 
place where she was passed is about 1000 miles west 
of the Azores and 1500 from New York. There is, 
therefore, no longer room to doubt that the Naronic has 
foundered. She had on board, besides her own crew of 
sixty hands, seventeen cattle men. Two of her lifeboats 
would no doubt carry all these men, and it is hoped that 
they have been rescued by a passing steamer, as the 
boats were found by the Coventry in what has not been 
inaptly termed the Atlantic highway. Further news is 
anxiously awaited on this point. 

Apart altogether from considerations of humanity, it is 
much to be desired that the crew, or at least some 
portion of the crew, should have escaped. If, unfortu- 
nately, none is left to tell the story of the disaster, the 
loss of the ship will present much that is puzzling. If 
she had been a heavily-laden, low-powered cargo steamer 
her loss in a storm would have presented nothing excep- 
tional. But the Naronic was quite tdo big a ship to be 
sunk by any storm while she retained the use of her 
machinery. She had twin screws, and the chance of a 
breakdown leading to total disablement was reduced to a 
minimum. Various hypotheses may be advanced. Thus, 
she may have run into an iceberg and foundered, but 
this is highly improbable. It is true that there has been 
a good deal of ice in the Atlantic, but little of it has been 
seen as far west or as far south as the place where the 
second boat was sighted. Another hypothesis is that 
she was in collision with another vessel, and the 
loss of the Oregon is cited as an example of what 
may have occurred. This, too, is very doubtful. 
The ship was so large, and so well divided up by 
bulkheads, that she would have endured a good deal in 
the way of collision without foundering. There remain 
two hypotheses which deserve careful consideration. The 
first is that she burst one of her boilers. If such an 
event took place, we have not the least doubt that a hole 
would have been blown in her side, which would admit 
enough water to send her to the bottom almost before 
the boats could be launched. In all probability two 
compartments would be converted into one by the smash- 
ing of the boiler-room bulkhead. Her decks might have 
been ripped up. In fact, the effect of such an explosion 
would closely resemble that of a powder magazine. But 
is there any good reason to think that such an event 
took place? There is no record in existence of the 
bursting of the shell of a high-pressure marine boiler at 
sea. Scores of small fractures of seams, &c., have taken 
place, but the violent explosion of the shell of a marine 
boiler of large size is a thing unheard of. A very few 
violent explosions have taken place on board tug boats 
and other small craft, with the inevitable result that the 
vessel has sunk there and then. But it is very per- 
tinently argued that because we have no record of such 
an event it by no means follows that it has never 
occurred, because it is practically, if not absolutely 
certain, that if a boiler with shell plates over lin. thick, 
carrying 160 lb. pressure, ripped open, nothing more 
would be heard of the ship or her crew; and it is argued 
that many steamers which have never been heard of 
after they left port have been destroyed by the bursting 
of a boiler. Now it is not difficult to understand that 
such a thing might happen with boilers old and in bad 
condition, corroded between the bearers by the wash of 
bilge water—boilers known to be making their last voyage, 























so to speak. But the boilers in the Naronic were new, 
and if one or more of them exploded, it appears that we 
shall have in future to Fr ysting re the possibility of a 
catastrophe against which no human foresight could 
guard. We think that the explosion theory is untenable 
in the case of the Naronic. 

There remains, then, for consideration, the only re- 
maining hypothesis, which is that her engines broke 
down in a heavy gale or hurricane, and that her decks 
being beaten in by the seas, to which she could no longer 
keep her head, she went to the bottom. The breakdown 
might be of various kinds and degrees of severity. Her 
engine frames might have given way, as in the City of 
Paris, with the same results—that is to say, both engine- 
rooms would have been flooded. The vessel, being no 
longer under control, would then have foundered in the 
way just suggested; or one propeller shaft might have 
given way, and then the other, or the first smash might 
have resulted in driving a great hole in her side, and the 
bulkheads giving way, the end would bethe same. There 
is nothing inherently impossible in this suggestion. 
Indeed, the idea that her engines broke down in a heavy 
storm, seems to be the only rational method of accounting 
for the loss of this really splendid ship. But in saying 
this, we do not forget that the ‘impossible sometimes 
happens,” and it may he that her destruction resulted 
from some cause which has either not been suggested, 
or being suggested, has been rejected as untenable. Un- 
fortunately the broad fact remains that a ship of great 
dimensions and immense strength has gone to the 
bottom of the Atlantic just as though she were one of 
the small ocean tramps, and we commend a consideration 
of the fact to those who are never so happy as when they 
are denouncing the British shipowner. 


THE BEARING OF RECENT PLATE TRIALS ON FUTURE 
WARFARE. 


Accounts have appeared in the Times of the recent 
trials on board the Nettle of Vickers’ steel plates, which 
had not been subjected to the Harvey process, We do 
not lay special stress on the details of this trial. The 
plates may be said to have behaved as well as excellent 
steel plates can be expected to behave, whose faces have 
not been subjected to a special hardening process. The 
important point to notice is the enormous increase in 
resisting power which a plate acquires by having a 
specially hard surface. As frequently pointed out by us, 
the projectile on impact meets with an abrupt resistance 
directly its point reaches the plate face, before it receives 
any support from the surrounding mass of metal; thus 
the shot is fractured when only a portion of its energy 
has been delivered at the point of impact, and the 
remainder takes the harmless form of a shower of lang- 
ridge. A shot holding together undoubtedly delivers all 
its work at the point of impact, unless indeed it per- 
forates and passes on, and then the remaining energy 
is available for further mischief. Our present object 
is to call attention tothe bearing that recent improve- 
ments have on the attack of armour at the present time. 
There exist now forged steel projectiles which will per- 
forate ordinary armour, and which are daily discharged 
with higher and higher velocity, and on the introduction 
of cordite and other smokeless powder, we may find 
vessels which formerly would have been fairly protected 
against each other’s fire, now able to riddle each other’s 
sides. On the other hand, the vessels carrying armour 
with a specially hard face will possess an enormous 
advantage over those of an earlier date. In short, just 
at the present time, new materiél, whether offensive or 
defensive, will have a very great advantage over that of 
earlier date. The Amiral Duperré, launched in 1879, can 
hardly be termed a very old ship. She has been held up as 
a model for our English naval architects to imitate, yet at 
the present time she may be instanced as a ship with which 
fate las dealt very hardly. Since she came into existence 
new type guns have increased greatly in power. Quick fire 
has come in, followed up by smokeless powder. This has 
increased the energy of the armour-piercing guns, which 
energy only the forged steel projectiles of the last few 
years are capable of doing justice to. At the same time 
smokeless powder has given full power to use quick fire 
without obstruction, with the result that it is quite 
possible to conceive such a vessel as the Duperré so 
placed that in spite of her fine qualities she could hardly 
fight a single gun, while open to every form of destruction. 
The heavily-armoured parts could be penforated at any 
range by such a piece as the 67-ton gun. The broad- 
side batteries would be open to the attack of quick- 
fire guns, whose shells would be put in action in the most 
destructive manner possible by her thin steel sides, so 
that her interior would be swept by mitraille. 
The heads and shoulders of the men working her 
heavy barbette guns were always exposed to the fire of 
mitrailleuses, but to this must now be added that of 
magazine arms, supposing the ships to come to close 
range, of which more presently. We do not mean to 
say that an able naval officer might not handle such a 
vessel in such a way as to use her powers without getting 
her into the scrape we depict. In the early American 
War, their captains disabled an unfortunately long list of 
our ships, by playing at ‘‘ long bowls,” and not allowing 
our ships to close and use their carronades with the 
deadly effect with which the old Glatton had first taught 
us touse them. The Amiral Duperré can fight better 
in a head sea than most ships. Her guns are placed 
high, and she might engage at long range, and 
expose her sides to oblique attack only; but we sub- 
mit that this is not exactly the part that she 
was intended to play. The powers of attack and 
defence developed since she was launched have put 
her under disadvantages, compared with more modern 
ships, such as could not have beencontemplated when she 
was built. The same thingis true in a measure of other ships 
of about the same date ; but circumstances do not tell in 
the same way against all. The Dreadnought, an older 
ship than the Duperré, completed in 1875, is under 
the same disadvantage as the Duperré as to the liability 
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of her thick armour to be perforated, but she is neither 
open to the attack of quick-fire guns or small bores. She 
would suffer chiefly from the want of development of a 
secondary battery of powerful quick-fire guns, such as the 
Duperré naturally lends herself to. The position of the 
Infiexible class lies somewhat between the two above 
mentioned. In fact, Sir Edward Reed might urge his old 
objections with much more force since the introduction 
of quick fire. 

It is difficult to say how far this armour with 
hardened face may come in and spread over the sides of 
our new ships. It seems the natural answer to quick-fire, 
and to shells carrying high explosive charges; still, pro- 
jectiles may not have spoken their last word. One thing 
seems certain, namely, that the older ships are likely to 
be placed at an unusually great disadvantage ; and under 
the title of older ships we have to include not only those 
who might fairly expect to be ‘“ wallflowers” in the 
future dance of death, but vessels of ‘‘a certain age,” 
and the ships that come worst off are those who ran into 
the fashion of partial protection. 

We ought also to point out that part of the above 
reasoning is based on the supposition that vessels find it 
practicable to engage at close ranges, and about this there is 
some doubt. The torpedo has been brought to a greater 
standard of efficiency as time has gone on. By the 
time the next war may break on us, it may be that the 
danger from torpedoes is too great to admit of vessels 
approaching to within, say, a thousand yards of 
each other. This range would be too great for small 
bores to engage to much purpose. The quick-fire 
guns would be effective up to a much greater range, but 
it is doubtful whether this very efficiency, like that of the 
torpedo, may not produce the result of increasing the 
range at which vessels fight. Such vessels as the Howe 
ought to furnish a curious spectacle after her upper 
structure has been under hot and prolonged quick-fire. 
A distorted skeleton decked out in ribands would be the 
best shape in which she could be expected to emerge from 
such an ordeal, the worst being a burning ruin. The 
natural reply is that her enemy might be in somewhat 
similar case, if she resembles her in having a vulnerable 
upper structure. This aspect of the question, it has been 
suggested, may bring in some type of improved form of 
monitor—something with secondary batteries of quick- 
fire guns covered by thin armour with a hardened face. 
We may, however, stop here, and content ourselves by 
substituting for speculation the safe axiom we have enun- 
ciated above, namely, that at no time since the first intro- 
duction of armour have older ships been placed at so 
great a disadvantage compared with new ones as is now 
likely to be the case. 


FRENCH TECHNICAL EDUCATION. 


Tue three colleges Des Arts et Metiers, at Angers, 
Oise, and Chalons, turn out yearly about sixty engineer- 
ing students who have successfully passed the curriculum. 
These students, if desirous of gaining the title Ingénieur, 
which can only be gained in France by passing an exami- 
nation, and carries as much honour with it as our doctors’ 
or lawyers’ degree, enter for two years one of the leading 
scientific colleges, the College des Mines being the princi- 
pal, and consequently giving the highest distinction— 
Engineer of Mines—the Centrale and the Polytechnique 
each giving degrees of considerable merit. 

Students have to enter the colleges of Arts et Metiers 
between the ages of fifteen and seventeen, the course 
extends over three years, and no repetition is permitted. 
The total number of students in each college is limited 
to 300, 100 being admitted at the beginning of each 
session. Thirty per cent. of these, on an average, fail to 
come up to the standard at the end of the first year, and 
have to leave the college, unless, because of sickness or 
some other adequate reason, they have been unable to 
attend the course regularly. At the end of the second 
year about six fail, and at the final examination from 
three to four fail to gain the percentage necessary. The 
entrance examination is difficult, embracing a large num- 
ber of subjects ; for it must be remembered these colleges 
do not devote themselves solely to technical work ; his- 
tory, geography, literature, &c., have all to be attended 
to, and considering the age at which youths enter, the 
work is very hard. In the college the duty is still more 
onerous, or at any rate more wearisome. Work com- 
mences at half-past five in the morning, and is not 
finished till nine o’clock at night. Less than an hour 
and a-half altogether is allowed for meals, and an hour for 
recreation, which is, unfortunately, very frequently spent 
in study. At the least computation this makes thirteen 
hours’ steady work a day. No holiday occurs in the week, 
and only an extra hour or two recreation on Sunday. No 
exercise of any sort, excepting a walk once a week per- 
haps, is taken by the students, and the application during 
part of the day is very close, instruction being given 
by lectures. Fortunately, a great deal of time—seven 
hours a day—is spent in the workshop, and two or three 
hours over the drawing-board. If this were not the case 
the students could not stand the hours at all, and as it is 
many fall ill on account of the strain. 

The examinations occurring yearly are nearly entirely 
via voce. The system being somewhat remarkable, we 
may be permitted to describe it. A list under twenty- 
two or twenty-three heads is made out, each head em- 
bracing a number of sections of subjects ; the entire set 
covers the year’s course. These heads are written on 
slips of paper. The student, just as he enters for exami- 
nation, draws one of these slips. The examiner then 
takes him over all the ground mentioned under that head- 
ing. A complete knowledge of the entire course is sup- 
posed to be thus insured, as questions embracing the 
whole year s work appear, and a student can make no 
guess at what he is going to get. The individual exami- 
nation lasts about three quarters of an hour. Probably 
in that time a good examiner could find out how much a 
student knew. There is also a certain amount of written 
work. The work done throughout the course has to be 


work eleven marks out of twenty must be obtained to 

ass. 
. Chief stress is laid on the practical work, that is to 
say, the drawing and workshop productions, the latter 
counting above everything, the former second, and 
mathematics take the third place. We have seen the 
drawings produced by a att student during the entire 
curriculum. They embrace ornament, architecture, geo- 
metry, conic sections, surveying, machine design, &. In 
as many cases as possible they are not reproductions 
from copies. The machines, &c., are taken from the 
colleges’ engines, &c., the surveying is done in the college 
grounds, and so on. The drawings are distinctly neat 
and very carefully finished, but are more show produc- 
tions than working drawings, which we consider a defect. 
They measure only about 20in. by 12in.; four times that 
size would be a great improvement. Some work produced 
in the shops was exhibited at the last Exhibition, and 
was awarded a medal. 

On looking over this curriculum we see several points 
of considerable merit, and a few patent defects. The 
first of these is undoubtedly the length of the hours, con- 
tinuing steadily unbroken from term beginning to term 
end. The authorities themselves are fully aware of the 
injurious nature of this state of things, but do not see 
their way to reducing the number of subjects, and the 
addition of a year to the course unfortunately interferes 
with the military discipline of the country. Another 
defect we have already alluded to in reference to the 
drawings, which we consider would be more useful if 
made in workshop style. It must be born in mind, how- 
ever, that French engineers take a great delight in the 
look of their drawings. They have no objection to spend 
an hour or two writing up a pretty title, andif any excuse 
will permit them to put colour on, on it goes. Shade 
lining is extensively used, to the waste of valuable time. 
We know one shop where on all the detail drawings the 
parts to be finished are washed over pink, the parts 
rough in light grey, and all holes are dabbed in bright 
crimson ; the effect is pretty, but the practice is unneces- 
sary. 

Of the advantages and superiority over our English 
system, we must note the long hours spent in the work- 
shops. There can, we think, be no doubt that practice and 
theory so combined lend great assistance to each other, 
and we should much like to see something of the kind 
here ; not, however, to do away with our apprenticeship 
system, than which nothing can be better, but to help it. 
The life spent by our young engineers in the shops mixing 
with the men and learning something of the manage- 
ment of them is invaluable, no college training of any sort 
can take its place; but certainly in some of our colleges 
we might see better shops and better work turned out, 
and instead of the paltry three and a-half hours a week, 
we should like to see four or five hours a day insisted on, 
The hours in the laboratory might be curtailed, or put 
forward altogether into a superior course for those only 
who desired the higher engineering qualifications. 

In conclusion, we may again call attention to the 
superior system employed in France in connection with 
the title of engineer. In these days when engineering is 
beginning to be acknowledged as a profession, it would 
be exceedingly useful if such a qualification could be 
gained in England, only by some means which would 
prevent every engine driver or fitter styling himself 
engineer. Our leading Institution might, for example, 
arrogate to itself, either by a social right or by Act of 
Parliament, perhaps the sole authority for giving this 
title, which should be awarded on the result of an 
examination of a broad, comprehensive nature, or as an 
acknowledgment of good qualifications gained by some 
other means. The question involves a difficult problem, 
because some of the most able of engineers have come, 
and always will come from the ranks of those whose edu- 
cation has not originally been specially directed to engi- 
neering. 





OLD AND NEW STEAMSHIPS. 


THERE are still over 150 steamships laid idle in the river 
Tyne, as well as others in some of the neighbouring North- 
eastern ports. An analysis of the idle vessels establishes the 
fact that the largest part of them are steamers under 1000 
tons net register; and as of late years the bulk of the vessels 
that have been built have been of much larger dimensions, 
it is shown that the idle steamers include at least a very large 
proportion of vessels of the older types. Now that the 
spring is advancing, it may be believed that with the opening 
out of the Baltic there will be work for many of these 
steamers that are still laid up in the river; but it is another 
question whether or not that work will be at rates that are 
unremunerative. The newer types of vessels may do a little 
more than make ends meet even with the low rates of freight 
that are current ; but it is otherwise with those steamers that 
are older in type, less economical in the use of fuel, and are 
impeded by smaller power and less rapid steaming. Indeed, 
the problem of shipping just now is what to do with those 
older vessels that are now in enforced idleness. Reductions 
of value have been attempted to lessen the cost of the heavy 
item of insurance ; and bunker fuel being very cheap, there is 
now a reduced payment for this. But it is probable that one 
result of the low range of prices must be to cause some of 
the idle steamers to have replacements of engines and boilers, 
so as to secure the ability to work with a greater economy of 
fuel, and thus to bring them more on a level in this respect 
with the newer steamers. There are other changes that will 
be made ; and it is possible that the daring suggestion of one 
of the shipping authorities may be perforce carried—that 
of the breaking up of some of the very oldest steamers that 
are on the list. It is by this, by the losses which are con- 
tinuous, and by that restriction of building which has 
already begun at a ratio of some moment, that we have to 
look for the causes of the alteration in the position of 
shipping. But as year by year a number of steamers will 
be added to the list of what may be considered the older 
types, the question will come up with greater force in every 
period of depression—what to do with the older types of 
steamers, and at least we may expect that in the dullest 
period of the year for the fleet, when the Baltic and other 
navigations are more or less closed, and the area of employ- 
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idleness of a not inconsiderable percentage of steamers wil] 
become more and more the normal condition in the industry, 
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[First Norice.] 

Tuts work, as it lies before us, is in two volumes, super 
royal octavo. The first contains 792 pages. The second 
volume 806 pages. There are 1062 engravings. The 
type, paper, and illustrations are all admirable, and there 
is an excellent index. These are the first things that 
claim attention in any book. They, in this case, reflect 
equal credit on the publisher and on the author. 

The great size of the work and the enormous number of 
the subjects treated, render it quite impossible to attempt 
a close review of its contents. The mere exigences of space 
at our disposal compel us to deal in generalities. There is 
one invaluable test of the utility of any text-book, which 
is this: Can a reader in search of particular information 
regarding a special subject find what he wants between 
the covers of the volume? We think that most of our 
readers will bear us out when we say that there is no 
quality so rarely to be met with in technical literature. 
Why this should be so we shall not pretend to say. 
Judged by this standard, we think that Mr. Clark’s long. 
promised, long-expected treatise will disappoint no one. 
In many respects it is quite unlike all other books on the 
steam engine. The nearest approach to it was no doubt 
Bourne's splendid treatise on the steam engine, which was 
anticipated by Tredgold’s colossal work. But both these 
books are now quite out of date, and besides in nearly every 
respect Mr. Clark’s book is an improvement on these 
in arrangement, in concentration, in selection of subjects. 
His mode of treatment is peculiar. On the one hand, he 
never avoids mathematics when they are necessary; on 
the other, he never goes beyond simple arithmetic when 
that will suffice; and he unconsciously or unintentionally 
makes it clear that the most recondite questions that can 
present themselves in steam engineering really admit of 
very simple straightforward treatment. There is all the 
difference in the world between an engineer writing for 
engineers, and a mathematician writing about heat 
engines for students. 

The first portion of the first volume is wholly devoted 
to the consideration of the methods of generating steam 
in use. It deals not only with boilers, but with furnaces, 
smoke prevention, the value of fuels, kc. Some portions 
of the book have already appeared in ‘‘ Rules, Tables, and 
Memoranda,” by the same author. He begins at the 
beginning, and goes straight through. At the foot of each 
page, where necessary, are notes referring to the author 
quoted or responsible for a given statement; and with an 
industry apparently unwearied he has collected, con- 
densed, compared, and collocated an enormous amount of 
information on almost every conceivable topic connected 
with the subjects in hand. Much of this is now put for 
the first time before the world in a handy and accessible 
form, and a good deal will be found that can hardly fail 
to be new to many of his readers. 

Thus, for example, we have for the first time in English 
a synopsis of the remarkable experiments carried out by 
M. Paul Havrez, of the Northern Railway of France, 
to test the value of tube surface in a locomotive boiler. 
A small locomotive boiler was divided up into five sections, 
of which the first was the fire-box and 3}in. of the tubes. 
The remaining sections were each 3ft. in length, and the 
tubes were 125 in number and ljin. in diameter. The 
quantities evaporated per hour were with coke, in pounds 
of water per square foot per hour ; ‘in the first section, 
24°5 lb.; in the second, 8°72 1b.; in the third, 4°42 ]b.; in 
the fourth, 2°521b.; and in the last section only 1°68 lb. 
A large number of experiments was made under very 
varying conditions of fuel and draught, and they all tend 
to support the view which has already been expressed in 
these columns—that great extension of heating surface 
often adds very little to the steam-producing powers of a 
boiler. In fact, a great deal of surface is found in loco- 
motives and marine boilers which may not be worth the 
cost when expressed, not only in terms of money, but of 
space and weight. As we have already said of the book 
as a whole, so we may say of this part of it in particular, 
that it is very hard to find any subject connected with 
the generation of steam on which information is not 
supplied. Nor is it to be supposed that Mr. Clark shoots 
a heap of facts before his readers and leaves them 
to pick out what they want as best they can. On the 
contrary, he is very definite and precise in most 
instances. Let us take for example the chapters devoted 
to the consideration of trials and tests of boilers of various 
types. If any reader in search of information fails to 
find enough to enable him to form a very accurate idea 
as to what results he is likely to get out of any new 
arrangement he may be designing, the fault must lie 
with himself. All boilers may be divided up into a few 
types; and the performance of any one boiler of a type 
is usually like that of any other of the same type, 
although different in detail. 

Again, the chapters on factory chimneys, practically 

contains all the information concerning dimensions and 

draught worth having, and that in a very compact 
and readable form. Of course, exception will be taken to 
some of the author’s conclusions ; but this does not affect 

the main point, which is, that he gives his readers a 

very full synopsis of all the standard information on 

the subject, and we really do not think that the author of 
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work of steam. In some degree this is a reproduction 
much enlarged of what has already appeared in “ Rules, 
Tables, and Memoranda.” The treatment of the subject 
is quite simple and intelligible, and cannot, we think, 
fail to recommend itself to engineers. We have failed to 
find a single instance of the use of the calculus, and 
the only logarithms employed are hyperbolic. Certain 
of his deductions are at first sight a little startling, 
put that does not affect their accuracy. Thus, for 
instance, Mr. Clark points out that when in any 
steam engine the expansion is carried to such a 

int that the pressure when the exhaust port opens, is 
only equal to that of the atmosphere in a non-condensing, 
or to that of the condenser, in a condensing engine, the 
effective or useful work of the engine can only be equal 
to that done during the period of expansion. The work 
done during the full pressure part of the stroke only suf- 
fices to balance the back pressure. Thus, let the 
initial pressure be 150 lb. absolute, and let the steam be 
expanded ten times in a non-condensing engine, then 
one-tenth of the stroke willbe made with a pressure 
of 150 lb. but the ten, or a whole stroke, will 
be made against a back pressure of 15 lb., and 
10ft., let us say, made against 15 lb. represents 
as many foot-pounds as one foot made with a pressure of 
1501b. The whole of this section will be found full of 
interesting matter. We are, however, quite at a loss to 
understand how it comes to be interpolated, so to speak, 
into the middle of the section on boilers. It is immediately 
preceded by the chapter on ‘‘ Factory Chimneys,” and is 
directly followed by Section ITI., devoted to ‘‘The Con- 
struction of Steam Boilers.’’ It seems to us—as it will 
seem to most people—that Section III. should have 
been entitled Section II., and immediately followed 
Section I. Possibly there was some reason best 
known to the publisher for the arrangement actually 
adopted. We have found in Section III. a defi- 
ciency. There is no information given concerning the 
strength of narrow flat surfaces, such as the crowns of 
the combustion chambers or back uptakes of small 
marine boilers. These not unfrequently run as narrow 
as Yin. or 10in., just as little as a roller tube expander 
can be worked in from below. Do or do not such crowns 
need bridge stays? Again, there is no information con- 
cerning the strength of arched furnace crowns, such as 
those used by Messrs. Fowler in traction engines. This 
is the more remarkable in that a couple of pages are 
devoted to the consideration of the strength of the 
segmental circular crowns of the round fire-boxes used in 
many vertical boilers. Nor, although there is plenty of 
information about corrugated flues, is there a word about 
the peculiar method of supporting fire-box crowns 
employed for years by Messrs. Garrett, of Leiston, which 
is applicable with advantage to the crowns of marine 
combustion chambers, and would in all respects be better 
than the bridge stays now used. 

The first volume concludes with a chapter on sectional 
and tubulous boilers, which will be of value to electric 
light engineers, who, for some reason more or less occult, 
use the water-tube type more than any one else does. 
On the last page is given a table of particulars of certain 
boilers more or less suitable for torpedo work. From 
this table we learn that the weight of the Thorneycroft 
boiler is only a fraction over 10]b. per square foot of 
heating surface, while that of a locomotive type boiler is 
31°3lb. Assuming the whole boiler to be heating sur- 
face, this means that the thickness of that surface would 
be in the Thorneycroft boiler 0°25in., and in the loco- 
motive boiler over three times as much. Of course the 
advantage is gained by the substitution of tubes about 
jin. thick for the stayed surface in the fire-box of the 
locomotive boiler. Less than one-half of this surface is 
exposed to the fire, and its thickness must be at least 
three times that of the tubes. Thus it becomes about 
the heaviest heating surface it is possible to use, especi- 
ally if we include the water in the 3in. water space. 
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THE CHICAGO EXHIBITION WATER SUPPLY. 





Tue method of supplying the large quantities of water neces- 
sary for the fountains, sprinkling, steam engine condensers, 
boiler feed supply, and fire protection, will form one of the 
most important and interesting features of the Columbian 
Exposition. When this Exhibition was first planned, it was 
thought that a sufficient water supply could be had from the 
city mains, but as the project began to assume shape, it was 
soon seen that this would be wholly impracticable owing to 
the enormous quantity of water that would be required; the 
management, therefore, decided upon erecting an independent 
pumping station for supplying all the water to be used in the 
Exhibition with the exception of that used for drinking 
purposes. This made an independent pumping plant neces- 
sary, and the Commissioners of the Exposition therefore made 
a contract with the Worthington Company, for furnishing 
pumping engines capable of supplying the Exhibition with 
upwards of 64,000, 4 gallons —— Imperial 
gallons) (237,000,000 litres) of water per day. 

The enormous interests involved rendered it imperative 
that there should be nothing experimental in the selection of 
the pumping machinery, which would also be required in 
case of emergency as a provision against fire, and the Worth- 
ington Company having carried out similar work for the 
Centennial Exhibition at Philadelphia in 1876, the New 
Orleans Exhibition in 1884, and the Paris Exposition 
Universelle of 1889, the commissioners placed in its hands 
the task of providing engines for the service at the World’s 
Fair. The magnitude of this plant is far beyond any that 
has heretofore been erected in connection with any of the 
international expositions either in the old or new world. 
The most complete systems of pipe arrangements for the 
thorough protection of the Exhibition in case of fire will be 
carried out, and the exhibitors will be afforded greater pro- 
tection than it is usual to provide at these exhibitions. At 
the Centennial Exhibition the capacity of the entire pumping 
plant was only 6,000,000 U.S. gallons (5,000,000 Imperial 
gallons) (22,500,000 litres) per day; that of the Paris Ex- 
position of 1889 being about the same amount. Therefore, 
the pumping sa arranged for the Chicago Exhibition will 
be ten times the size of that for either of these other great 
exhibitions. Thelocation of the Exhibition grounds, along the 
border of Lake Michigan, from which the water for the 
pumping engines will be taken, lends itself to the carrying 
out of this important supply. 

The pump house will stand facing the Grand Plaza, at the 
south-east corner of the Palace of Mechanic Arts. It will be 
a handsome two-storey building of brick, and probably remain 
a@ permanent ornament to the park after the close of the 
Exposition. The architecture of the exterior will be classic, 
and ornamented with ten medallion portraits of engineers 
whose names are historic as successful constructors of water- 
works. The upper storey will be fitted up as reception 
rooms, where visitors interested in waterworks matters will 
be welcome. The circulating water for condensers will be 
pumped from the main machinery building, where a space 
of 100ft. by 50ft. will also be occupied by the Worthington 
Company, which will combine this with a portion of its 
regular exhibit, and furnish an assortment of about forty 
pumps, seven of which will be in operation, with an aggregate 
capacity of 24,000,000 U.S. gallons (20,000,000 Imperial 
gallons) (90,000,000 litres) per day in addition to the main 
supply. The pumping machinery in the main pumping 
station will consist of four separate engines, two horizontal 
and two vertical, and each representing a distinct type of the 
manufactures of the Worthington Company. 

The largest engine of this plant will be vertical, and 
capable of delivering 15,000,000 U.S. gallons (12,500,000 
Imperial gallons) (56,500,000 litres) of water per day of 
twenty-four hours. This engine will be a duplicate of the 
one now being erected for the city of Toledo, Ohio, U.S.A., 
by the Worthington Company, with the exception that for 
the Exposition the high duty attachment will not be applied, 
the steam being carried full stroke, since the economy of fuel 
consumption is in this instance not of so great importance. 
The high duty attachment can, however, be fitted at any time 
to this same engine. As will be seen from the engraving 
(Fig. 1), this engine is arranged with high-pressure cylinders 
on top and in line with the low-pressure cylinders, the latter 
being supported by a bed-plate. The piston-rods extend down 
through this bed-plate and work the vertical pumps which 
are placed at the bottom of a dry well. A massive base-plate 
extends completely under the engine, and supports the entire 
weight of both pumps and steam cylinders, the weight of the 
latter being carried in turn by the framing. The advantage 
of this construction is that the water end can be dis- 
mantled or completely removed without in any way disturb- 
ing the steam end of its alignment. The weight of the 
moving parts is balanced by a single-acting plunger attached 
to each piston-rod, which works in a cylinder connected by 
pipes to an air-tank in which the pressure is adjusted to suit 
requirements. The engine is rated at 700 pump horse-power. 
The diameter of the high-pressure cylinders is 30in., of the 
low-pressure 60in., diameter of water-plungers 32in., and all 
having a uniform stroke of 60in. The diameter of the 
suction and delivery pipes is 30in., and of the steam pipe 6in. 
A Worthington independent jet condenser with steam cylin- 
ders 14in. in diameter, pump cylinders 17in. in diameter, and 
all having a uniform stroke of 15in., will condense the steam 
from this engine. 

The other vertical engine (Fig. 2) will be a four-cylinder 
triple-expansion condensing engine with two high-pressure 
cylinders each 15in. in diameter, one intermediate pressure 
cylinder 33in. in diameter, and one low-pressure cylinder 
574in. diameter; four single-acting water plungers, each 
22in. in diameter, and all of 388in. stroke. One steam 
cylinder will be directly over and in line with a pump 
cylinder, and will have acommon rod. A horizontal rocking 
beam will connect one of the high-pressure cylinder rods with 
the intermediate cylinder rod, so that their respective pistons 
will work in unison, while a similar beam will connect the 
other high-pressure cylinder with the low-pressure cylinder. 
The duplex valve motion is so arranged that each of these 
couples operates the valves on the other side, thus giving this 
engine that well-known smoothness of motion and uniform 
propulsion which is the predominant feature of the Worth- 
ington engine. The steam cylinders will all be jacketted, and 
the receivers between the high, intermediate, and low-pres- 
sure cylinders will be fitted with tubes filled with live steam 
for re-heating the steam in its — from one cylinder to 
the other. This engine will have a capacity of 8,000,000 
U.S. gallons (6,700,000 Imperial gallons) (30,000,000 litres) 
per day of twenty-four hours, and is rated at 330 pump horse- 
power, and will run at a piston speed of 135ft.—41 metres 
—per minute. The exhaust steam will be received bya 





Worthington independent jet condenser, havi steam 
cylinders 12in. in diameter, pump cylinders 14in. in diameter, 
and a uniform stroke of 10in. The diameter of the main 
supply steam pipe will be 4in.; suction pipe, 24in.; and the 
delivery pipe, 20in. 

A Worthington compound condensing beam engine with 
high duty attachment, arranged in this manner, has been in 
operation for a number of years at the waterworks at Leaven- 
worth, Kansas. These engines will be required to work 
against a maximum head of 230ft. One of the horizontal 
engines (Fig. 8) will be similar in construction to the standard 
high-duty waterworks engine of the Worthington Company 
now in use in so many large cities. It will be a compound 
condensing engine, having two high-pressure cylinders 25in. 
in diameter, two low-pressure cylinders 50in. in diameter, . 
two double-acting water plungers 27}in. in diameter, and 
having all a uniform stroke of 38in. It will be fitted with the 
high-duty attachment introduced and perfected during the 
last few years by the Worthington Company, and which 
allows a high grade of expansion in the engine. This 
ingenious contrivance has been fully described, and was first 
publicly exhibited at the Universal Exhibition of 1889, at 
Paris, where it was awarded the Grand Prix, the only one 
given for pumping machinery. The compensating cylinders 
will be carried by frames bolted to the outside of the water 
cylinders, and the compensating plungers will press against 
crossheads attached to the ends of the piston-rods which 
extend from the plungers out through the water cylinders. 

The air pumps, two in number, are 12in. diameter by 38in. 
stroke, and will be horizontal, and lie directly under the 
high-pressure steam cylinders. They will be driven from the 
lower ends of vertical beams attached at their upper ends by 
links to the compensating cylinder crossheads. The air 
pump valve chamber placed between the two air pump 
barrels acts as a support for the jet condenser, in which there 
will be a series of spray plates. This engine is rated at 
500-horse power, and will be capable of delivering over 
12,000,000 U.S. gallons (10,000,000 Imperial gallons) 
 -recnar cape litres) of water in twenty-four hours. The 

iameter of both the suction and discharge pipes will be 30in., 
and the steam pipe 5in. The water end will be of a special 
design for heavy pressures, and in this and other respects, 
the engine will be an almost exact duplicate of engines 
supplied to the 68th-street station of the Chicago Water 
Works, and also for the City of Lowell, Mass., U.S.A., 
which latter engine was tested in February, 1892, by the well- 
known American engineers, Messrs. George H. Barrus and 
J.J. de Kinder, and developed a duty exceeding 115,000,000 
foot-pounds per million heat units. Both Mr. Barrus and 
Mr. Kinder were members of the committee appointed by 
the American Society of Mechanical Engineers to draw up a 
standard method for testing pumping engines, and the test of 
the Lowell engine was the first important duty trial con- 
ducted upon the lines laid down in the committee’s report. 

The other horizontal engine will be a somewhat radical 
departure, in that it is designed to run at a piston speed of 
350ft.—110 metres—per minute. It will be a six-cylinder 
triple-expansion engine, with high, intermediate, and low- 
pressure cylinders arranged tandem and working in line 
with the water plunger. The diameter of the high-pressure 
cylinder is 9}in.; intermediate, 15in.; low-pressure, 25in. ; 
diameter of water plungers, 1lin.; and all having a uniform 
stroke of 48in. 

The steam valves will be of the Corliss pattern, and the 
high-pressure cylinders will be fitted with cut-offs, while the 
intermediate and low-pressure cylinders alone will be steam 
jacketted. The steam used in this engine will be condensed 
in an independent air pump of the Worthington pattern, with 
their patented cone-shaped condenser. The steam used for 
the independent condenser will be supplied from a branch 
taken from the main steam pipe. It will have two cylinders 
Yin. in diameter, two double-acting pump cylinders 12in. in 
diameter, and all will have a uniform stroke of 10in. The 
diameter of the steam supply pipe for the main engine is 4in., 
the diameter of the suction pipe 24in., and the diameter of 
the delivery pipe 20in. This engine is rated at 190-horse 
power, and has a capacity of 5,000,000 U.S. gallons (4,150,000 
Imperial gallons) (19,000,000 litres) of water per twenty-four 
hours. 

The potable water supply is taken from the 68th-street 
Station of the Chicago Water Works, in which is located a 
Worthington high-duty engine, having a capacity of 15,000,000 
U.S. gallons (12,500,000 Imperial gallons) (57,000,000 litres), 
and is similar in construction to the horizontal engine in the 
Exposition grounds. This engine has high-pressure cylinders 
33in. in diameter, low-pressure cylinders 66in. in diameter, 
water plungers 30in. in diameter, and all having a uniform 
stroke of 50in. 








New PrRocEss FOR BOILER PRESERVATION.—Last week demon- 
strations of the efficiency of a new method of cleansing and 
preserving steam boilers against pitting and general corrosion were 
made on board the steamship Tenasserim, Glasgow, by the 
Electric Anti-corrosion Company, of Cardiff, and their Glasgow 
representative, Mr. R. D. Smellie. The process consists of fixing 
electrodes in the boilers, and sending periodically currents of 
electricity through them under definite conditions, adjusted and 
controlled by apparatus which is automatic in its action. When 
the current is passing from the anodes suspended in the boiler to 
the shell, hydrogen is liberated on the shell and tubes, and oxygen 
on the anodes; then by means of the depolarising apparatus the 
action is changed, and most of this hydrogen and oxygen re- 
combine, the result being that during the first period the hydrogen 

rforms two distinct functions, firstly, it disin tes mechanicall 

y its volume the scale formed on the shell and tubes; and, 
secondly, some of the hydrogen combining chemically with the 
oxygen of the oxide of iron on the shell and tubes, reduces this 
oxide to metallic iron, thus doing away with the oxidation of the 
boiler without wearing away the metal. The secondary action, in 
short, is to facilitate the disintegration of the scale, hasten the 
mechanical action of the hydrogen in bursting it off, and prevent 
polarisation of the shell and tubes. Oxidation, it is well known, 
cannot take place in presence of ate gas, consequently the 
patentees contend that it will be impossible for corrosion or pitting 
to take place on the interior surfaces of the boiler, so long as this 
electrolytic action is maintained; and, further, the mechanical 
action of the hydrogen, which is capable of disintegrating the 
scale, will likewise prevent its re-formation. The practical result of 
the application of the process is that after the apparatus has been 
working in an old boiler for a few months, the scale is said to be 
completely removed, and the surface of the iron is brought 
into sound and healthy condition by a deposit of metallic 
iron being formed on the shell and tubes. ere no lighting 
installation exists, the patentees fix a suitable dynamo, which may 
be driven from the screw shaft, and be of sufficient capacity not 
only to supply the boilers, but also to light up the engine-room. 
It would seem to us that the dynamo had better be employed all 
the time in this lighting, and the boilers would be best preserved 
by feeding them with pure water, 
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RUSSIAN ARMOUR-PLATE TRIALS 


VICKERS - HARVEYED PLATE 
6th Round 








THE RUSSIAN OFFICIAL REPORT ON THE 
OCHTA COMPETITION. 


WE are now able to give our readers drawings from photo- 
graphs taken from the Russian official report of the Ochta | 
competition, together with a translation of the notes bearing | 
on them. The photographs cannot be called good ones from | 
an artistic point of view, but they have the merit of | 
impartiality and deserve attention, and with them we give | 
small drawings, made by the Russian authorities, showing 
sections of the plates at the points of impact. The photo- 
graphs selected do not include the Ellis-Tresidder, of which | 
the impression is too dark and indistinct to give a result | 
worth printing. Of the others we have selected the view | 
showing each plate after the competition was decided; that 
is to say, the Cammell soft plate and the St. Chamond plate | 
after the sixth round, and the Vickers Harveyed plate after | 
the fourth round, at which stage of trial it was declared to | 
have shown itself superior to the others, and the competition 
consequently over. It may be remembered that after this 
the Vickers Harveyed plate was subjected to two rounds | 
from a Qin. gun, with a striking energy of about 7700 foot- 
tons and 10,000 foot-tons, instead of the Gin. shot, with 2498 | 
foot-tons. We give the photograph showing the plate after | 
these crushing blows, which altogether outmatched it. The | 
shots, it appears, were made at the Putiloff Works, and the | 
range was 361ft. 

The St. Chamond plate, after the sixth round, will be seen 
on the photograph to correspond to Fig. 5, which we gave in 
our report of December 16th last. It is described in the 
Russian report as follows :—Condition of projectile: After 
perforating 113in. the projectile rebounded, whole, shortened 
0°029in. Condition of plate: No cracks on face surface of 
plate, bulging on back surface to the height of 3in., with a 
diameter of 17in. at the base, along the bulging from small 
cracks. Condition of backing and bolts: Bolts unbroken; 
on backing local crushing. 

Cammell plate after sixth round :—Condition of projectile : 
Penetrated lljin., projectile embedded in hole, evidently 
unbroken. Condition of plate: Vertical through crack made 
from upper edge to lower hole; round the hole eight small 
cracks not longer than 2in.; on back surface metal bulged to 
a height of 3}in., with a diameter of 16in. at the base corre- | 
sponding to the cracks. Condition of backing and bolts: 
Bolt 2 broke; local crushing of the backing. 

Vickers’ Harveyed plate after the fourth round :—Condi- | 
tion of the projectile: Projectile broke, wedging into the plate 
and filling the hole. Measurement showed penetration of the 
head part to be about Sin. ; on further firing the head part 
came out, proved quite deformed, and to have penetrated the 
plate only 5in. In front of the plate sixty-six fragments 
were collected, weighing 32-28 lb.—English ; weight of largest 
fragment, 4°51 1b.—English. Condition of the plate: Hole, | 
with broken-off pieces of the crust; on the back surface, | 
slight bulging of the metal to the length of about 1}in. and a | 
diameter of 14in. to 15in. at the base. Condition of backing | 
and bolts: Hardly perceptible crushing of backing ; all the | 
bolts uninjured. | 

Vickers-Harveyed plate after the sixth round :—Condition | 
of projectile: The projectile remained in the plate, but pro- | 


jected 4}in. beyond the iron backing. The projectile broke, 
and its surface was considerably deformed. About eighty-two 
fragments were collected, weighing 188-69 lb.; weight of the 


largest piece, 73:13lb.—English. Condition of the plate: 


4th Round 


CAMMELL PLATE 


ST. CHAMOND PLATE 


About the hole several pieces were broken off and embedded 


| deeply in the wooden backing, through cracks grouped mainly 
| round the hole on the back surface of the hole, surrounded 


by projecting combings. Condition of backing and bolts: 
The bolts holding the target to the deck flew out, and the 
whole target fell forward with the plate under it ; the wooden 
backing pierced by the projectile, and severely crushed by 
press of the plate. Owing to the great heat in the projectile 
on striking, the wood began to smoulder. Judging by the 
amount of smoke, the backing might have begun to burn 
if the fire had not been extinguished by water. Bolt No. 12 
broke, and nearly all the bolts were bent. 

We have mentioned that the photograph of the Ellis- 
Tresidder plate is not good enough to reproduce. We, how- 
ever, give the drawing, which is intended to show the 
position of the projectile head on the plate, and to repre- 
sent the condition of the plate at the point of impact of 
the fifth shot. The remarks on this are as follows :—Pene- 





ELLIS-TRESIDDER FLATE 


tration of projectile unascertained. Condition of projectile : 
Broke and stuck in plate as in previous shots; seven frag- 
ments collected weighing 19°18 lb., weight of the largest 
fragment 6°551b. Condition of plate: From new and partly 


| from old cracks, the left part fell off. Condition of backing 
| and bolts: No. 6 bolt broke; backing uninjured. 


These detailed notes bear out the report previously given 
by us. The Vickers-Harveyed plate may be seen to have 
altogether beaten its competitors, the St. Chamond plate 
came second, and the Cammell soft steel plate third. The 
Ellis-Tresidder failed, owing to a fundamental flaw; but its 
face broke up the projectiles well. It is natural to compare 





“ unascertained.”” Again, is the drawing seen to represent 
the shot‘in a greater state of disintegration in the Ellis- 
Tresidder plate? If so, it is difficult to see the ground for 
the supposition. We only make these remarks to support 
the conclusion that the sectional drawings are not to be 
pressed too strictly in evidence. They show something, how- 
ever. Clearly they are intended to support the statement 
that the heads of the projectiles become deformed in pene- 
tration. This we have not seen for a long time to any con- 
siderable extent. Lastly, we feel compelled to point out that 
Cammell submitted only a steel plate. Will Brown do the 
same in the next trial ? 





Hutt AND District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—On Monday evening last, the 13th inst., the members 
of the above Institution held their usual monthly meeting at the 
Institution-rooms, Bond-street ; the lecturer for the evening being 
Mr. A. H. Bate, A.I.E.E., of Messrs. Edison and Swan ; the title of 
his paper being ‘‘ Some Notes on the Electric Lighting of Ships.” 
At the commencement of his paper, the lecturer reverted to the 
time when—thirteen years ago—Mr. Swan and Mr. Edison invented 
the incandescent lamp. Then, probably, no sober-minded man would 
have believed that in a single decade, that tiny toy, shown 
occasionally at popular lectures, would become an important article 
of commerce and create an industry more vital to our civilised life 
than the telegraph or telephone. That the cool healthy light of 
the incandescent lamp met with such a favourable reception shows 
that it supplied a public want; but in the early days there were 
serious defects, the lamps flickering and breaking, and too often 
the machinery broke down and the lights were extinguished. One 
by one, however, the difficulties have been overcome, and improve- 
ments made, till now the uncertainty which at one time threatened 
the electric light with public disfavour is almost unknown. Mr. 
Bate stated that there are few electric light installations which can 
be carried out under such favourable conditions as obtain on ship- 
board. There is no objection to noise and vibration, the lights are 
all near the dynamo, and do not require great lengths of expensive 
copper wire, &c., as on shore, and above all, the steam power is 
already at hand, and can be used without any sensible difference 
inthe coal bill, the power required for the electric light plant, in 


| comparison with the usual steam power, being only about } per 


cent. in first-class war boats, and not more than 1 per cent. of the 
indicated horse-power for ocean liners. The different classes of 


| engines and dynamos were dealt with, the lecturer advising that 
| dynamos of a standard pattern by some large maker should be used, 


the action of the hard faces which are now so important an | 


element in armour. It is, however, difficult to speak posi- 


| tively. It appears to us doubtful if the Russian sectional 


drawings can be taken as more than rough conjectures in 


some cases, very likely the best that can be made, but not | 


accurate enough for purposes of close comparison. For 
example, if the penetration of the shot in the Vickers- 
Harvey plate is less than that in the Ellis-Tresidder, as 
shown in the sketch, how comes it that the backing is 
reported to have ‘“‘ hardly perceptible ” crushing in the former 
case, and to be “uninjured” in the latter? Uninjured 
surely does not imply more damage than “ hardly perceptible.” 


Then the penetration in the Ellis-Tresidder plate is said to be | 


so that in case of a breakdown of the armature, a new one could be 
supplied at once from stock, whilst the steamer is in port ; he also 
advised that the dynamo should be compound wound, that is, so 
made that if part of the lamps be switched off, the remainder, if 
the engine is properly governed—and the best of governors should 
always be used—would not burn more brightly or get overheated 
and so practically spoilt. Mr. Bate then dealt in a most compre- 
hensive manner with the best method of grouping lamps on the 
different mains according to their uses, the switch-board attach- 
ment, fuses, cut-outs, the best fornis of wiring—both the single and 
double wire system being explained — insulating materials and 
sheathings, joints, the most economical and suitable voltage at 
which to run the lamps, the construction of the various lamps, 
fittings, &c. &c., and also explained a simple and effective device 
for finding and locating any leak or defect in the insulation. The 
lecture was illustrated by diagrams and samples of lamps, switches, 
cut-outs, &e. &c.; chief among the exhibits being one of the new 
electric miners’ lamps, charged and working, and a voltmeter or 
electrical pressure gauge. Owing to the length of the lecture only 
a short discussion followed, at the close of which a very hearty vote 
of thanks was accorded Mr. Bate for his valuable paper, which was 
suitably acknowledged, and the meeting terminated, 
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ROOT’S HORIZONTAL OIL ENGINE 


THE ROOTS ENGINE COMPANY, LONDON, ENGINEERS 








ROOTS’ OIL ENGINE. 


WE illustrate by the accompaning engravings one of the 
recent forms of Roots’ oil engine, the vertical form of which, 
as used in launches by Messrs. Vosper and Co., we illustrated 
last year. The little engine as now illustrated contains the 
features to which special reference was made in the descrip- 
tion referred to, namely, the arrangements adopted for 
directing heated currents of air past through the drop-by- 
drop supply of oil by the oil valve controlled by the governor, 











Fig. 3 Diagram of Evaporator Oil and Air Admission 


an arrangement which causes the air to evaporate and take 
up the oil as vapour on its way into the cylinder. Another 
feature, which is claimed to be an important one, is the 
small chamber or pocket connected with the cylinder in 
which some of the air required for the working charge is im- 
prisoned and compressed to say, 40 Ib. on the square inch, the 
piston then covering the port to this chamber and compress- 
ing the remainder of the charge to the advantageous pressure 
of about 80 1b. per square inch. 

Figs. 1 and 2 of the engravings show the two sides of the 
engine, and Figs. 3 and 4 show details of the air admission, 
heating and ignition passages and gear. The air enters at A 
into the casing B containing the annular channels C. The 
casing B also forms the cover for the ignition tube, and is 


\ 


) 


> 


Diagram from Roots’ Gil Engine 


heated by the same flames. Theair traverses all the channels 


C, passing from one to the next, and becomes highly heated | 
It then passes to the | 


by contact with the metal wall. 
tube D, which conveys it to the air space E in the oil feeder 
F; J is the oil cock. The small plunger G is reciprocated 
by a lever 2, shown on the end elevation of the engine, and 
the groove H is pushed forward into the oil space I, and, 
being filled with oil, is returned just at the commencement 
of the suction stroke of the engine to the position as shown 
in the air space E, when the heated air, moving at a high 


velocity, sweeps off, mixes with, and evaporates the oil. The | 
mixture then proceeds by the pipe K to the annular space or | 


chamber L at the top of the ignition tube casing, and thence 
by the pipe M to the admission valve of the engine N. 
Additional heated, or slightly heated air is admitted by the 
cock O through the pipe P, which is connected to a channel 
cast in the cylinder cover. 


The oil, by these means, is thus partially vaporised by the 


heated air, and at the same time intimately mixed by the | 


high velocity air current on its way to the cylinder, the two 
being finally heated together. 


The makers fit the oil engines with the second explosion | 


chamber, which is the chief point in the gas engines of their 
manufacture, and which, it is claimed, produces great 
economy. The effect of this is that the working charge, or 
mixture of oil and air,is divided into two parts and fired 
separately at different points in the working stroke. The 
second explosion chamber is bolted to the side of the cylinder, 
and is open to the cylinder by a port which is covered and 
uncovered by the piston in its stroke. The working charge 





Fig. 4—Roots’ Oil Engine—End View 


| being drawn through the second explosion chamber, it follows 
that when the piston returns on its compression stroke, that 
this chamber contains a pure charge, free of products of the 
previous combustion, and that the products are in the 
cylinder and cylinder cover only. The piston continues the 
compression or in-stroke, and the port to the second explosion 
| chamber being placed at about five-sixths of the return 

stroke, the compression in the cylinder and chamber are the 

same just at the time that the piston closes it by covering the 
| port—i.e., about 401b.; the piston then further compresses 
that portion of the charge in the cylinder to the end of the 
stroke to about 801b., and just after the dead point, fires it by 
a hot tube. 

Such a high compression is not generally employed in 
engines constructed upon the four cycle system for con- 
tinuous working. Firstly, it is believed, because leakage by 
the piston under this high compression would mean a waste, 
which, in the Roots’ system, is avoided, because any such 
leakage would simply pass from the cylinder to the chamber. 


| increased work done upon it. 


| for nearly two hours. 





Secondly, the compression being gradually effected by the 
piston acting on the whole charge with an increasing curve 
of pressure, the increased pressure after ignition is not com- 
pletely utilised, and does not sufficiently compensate for the 
In the engine illustrated this 
high compression—viz., 80 lb.—is only done upon part of the 
charge, and this effected by the piston during the last one- 
sixth of the stroke, when the angle or relative positions of 
the crank and connecting rod are such that less of the fly- 
wheel momentum is used up doing it than if the whole 
charge was compressed. This part of the charge being fired 
just after the dead point, the pressure rises to about 215lb., 
and gradually falls as the piston continues the working 
stroke, until the port opening to the other portion of the 
charge is reached, when the second, or pure half of tke 
charge suddenly undergoes a very high compression by tke 
gases already fired and heated, and is simultaneously ignited. 
The pressure again rises, and this in its turn reacts upon the 
other portion of the charge containing the products, producing 
a more complete combustion, which, it is claimed, is shown by 
the higher mean pressure and the lower terminal pressure 
obtained. The actions are seen in the accompanying typical 
diagram. 

The makers claim that the perfect admixture of the oil and 
the air, the method of vaporisation, and the greater maximum 


| and mean pressures, owing to the use of the secondary cham- 
| ber, are the causes of the economy of the engine. 


We recently watched the working of the engine illustrated 
It ran with great regularity and 
steadiness, and governed perfectly, and was remarkably free 
from the smell of burnt oil vapours. We had the brake on 
for three-quarters of an hour, and with the engine running 
at 228 revolutions per minute, it gave 3-05-horse power. This 
is a high result for so small an engine, its cylinder being only 
53in. diameter by llin. stroke. With this load the engine 
cut out about one ignition, or feed of oil, in ten ignitions or 
twenty revolutions, and was very effective. We twice had the 
load suddenly thrown completely off without noticeable 
change of speed or any sign of hunting. We were requested 
to run the engine on a consumption test, but were unable at 
the time to do so, though we shall probably take an 
opportunity of doing so. The result of tests made by others 
is, we are informed, that one pint of ordinary petroleum 
lamp oil is consumed per brake horse-power per hour. 








THE JUNIOR ENGINEERING Soctety.—At the last meeting of this 
Society—held at the Westminster Palace Hotel, Mr. S. Boulding, 
M.I.M.E., in the chair—the papers read were ‘‘ Feed-water 
Heaters,” by Mr. W. De Ritter ; and ,‘‘ Expansion Curves,” by Mr. 
W. J. Tennant, Assoc. C.I.P.A. Mr. De Ritter first described the 
old arrangement of heating the feed-water in a tank by causing the 
exhaust steam to impinge on the surface of the water, with the 
consequent objections that grease entered the boiler, deposited 
upon the plates, and frequently caused the flues to collapse ; and 
also that the pumps—having to pump hot water—soon became 
choked with sediment. The adoption of feed-water heaters as a 
safe preventative against these defects was recommended, and the 
chief points to be considered in selecting the apparatus were 
pointed out. The proportions for designing heaters were given, 
and in tabular form was shown the economy of fuel resulting from 
their application. Green’s economisers were described, and suit- 
able proportions of their tube surfaces to the fire-grate area of the 
boilers in connection with them were stated ; the method for the 
drawing out of the tubes was explained. Berryman’s heater, 
Kirkaldy’s, Rayner’s, and Weir’s live and exhaust steam heaters 
were next dealt with. The author was of opinion that no economy 
could result from the use of live steam ; the benefits derived were 
due to purer water being obtained from the heater, the expansion 
of the boiler plates was minimised, and the cost of boiler repairs 
reduced. That these things result from the use of live steam- 
heaters there is no doubt ; but there is equally no doubt that large 
numbers of owners of steamships—including some of the most 
important lines—have, since Mr. J. Kirkaldy first introduced the 
system, tried it and subsequently fitted ship after ship with the 
Kirkaldy live steam heater, because of the saving in fuel they have 
found by their coal bills to result from their use, after the test of many 
voyages. The paper was illustrated by diagrams, and specimens of 
coils and metallic joints were exhibited. Mr. Tennant’s paper was 
in description of a diagram which he had invented, the use of 
which was for the solution of a variety of problems relating to 
expansion and compression curves without the necessity for calcu- 
lation. The principles of its construction were explained. It was 
constituted by three simple scales:—(1) The pressure scale, a 
portion of a scale of common logarithms of pressures which 
diminish from unity towards a minimum at infinity ; (2) inclined 
volume scales, drawn through points upon a portion of a scale of 
common logarithms of volumes, which increase from unity towards 
a maximum at infinity ; (3) horizontal base line for scale of values 
of K. Examples of its use were given, and a vote of thanks to the 
authors for their papers concluded the proceedings. 
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7 Exhibition ; they are the Royal Sovereign class, the Hood and 
RECEPTION AT THE INSTITUTION OF CIVIL the Centurion class. These have been described in the papers 


ENGINEERS. which Mr. White has contributed to the “ Proceedings ” of the 
Last Tuesday evening, a paper by Mr. Thomas Sopwith, | Institutions of Civi! Engineers and Mechanical Engineers, and 
- Inst. C.E., was discussed at the Institution, upon} we have had occasion to refer frequently to these vessels in 
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Fig. 1.—"* COMPACTUM” EVAPORATOR AND DISTILLER. 


“The Breakdown of the Umbria,” and at 9 p.m. the | ourown columns. Messrs. Ross and Duncan, of Glasgow, 
monthly reception took place in the library of the Institution. | exhibited a model of the Elsie, formerly Lily, a steel screw 
It has been usual for some time past to have a collection of | launch supplied by them some little time ago to the Egyp- 
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“COMPACTUM” EVAPORATOR AND DISTILLER.—Plan. 


exhibits on view at these receptions as far as possible relative | tian Government. The particular dimensions of the boat 
to the subject of the paper under discussion. We shall briefly | are: Length, 55ft.; beam, 7ft.; and depth, 4ft.9in. The 
notice those exhibits which were of the most interest. machinery consists of a pair of engines of the high-pressure 





Metrical System. 


























| Height. | Width. Depth. Total height. Total width. | Total depth.’ | Approximate 
A B é D E F | weight. 
: ix: Metres. Metres. Metres. Metres. Metres. | Metres. Kilogrammes. 
8°556 milliers per day, evaporator .. .. ..| 1°54987 * 584189 *647689 | | | 181°4370 
| | | 
1°524 milliers per day, circulating, &c., pump| “939783 “431792 *B04794 ~ 1°54937 | 1°42237 “647689 ~ | 90°7185 
1-524 milliers per day, distiller.. .. .. . | 1°015982 “880993 *457192 | 49°8951 
Total approximate weight, including water = 453°5 kilos. 
24 hours = 1 day, and 1000 kilos. 1 millier. 
British System. 
Height. | Width. Depth. Total height. Total width. Total depth. Approximate 
A | B Cc D E F weight. 
ae Inches. | Inches. Inches. Inches. Inches. | Inches. Pounds. 
84 tons perday,evaporator .. .. .. .. 61 23 25 ) | 400 
14 tons per day, circulating, drinking) ” | : | 95 if 
water, and feed and brine pump.. f 3 | wv 12 J 61 56 254 | 200 
14 tons per day, distiller .. .. .. .. ..| 40 15 18 110 








Total approximate weight, including water, 1000 Ib. 


The Admiralty, through Mr. W. H. White, exhibited three ; type, having cylinders 6in. diameter by Tin. stroke, and a 
of the models of battleships which were shown at the Naval | horizontal boiler of the return tube type, 6ft. diameter by 
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7ft. long, constructed of steel for a working pressure of 
1501b. On trial the mean draught was 38ft. 5din., ang 
the launch attained a speed of eleven knots. Meggrs 
J. G. Rennie exhibited a model of a self-propelling, self. 
careening floating dock, length 350ft., breadth 96ft, fo, 
ships of 500-tons displacement, also a model of the twin. 
screw gunboats Bermejo and Pilcomaijo, built for the 
Argentine Government in 1875, — 105ft., tonnage 416 
tons, 400 indicated horse-power, speed 9} knots; also a mode] 
of a twin-screw gunboat for the East India Government 
and of the paddle steamer Malamir, built in 1892. Messrs’ 
Maudslay, Sons, and Field showed two large framed and 
coloured drawings, one representing the horizontal com. 
pound engines of 7000 indicated horse-power fitted in H.\, 
steam despatch vessels Iris and Mercury, the other drawing 
representing the engines of H.M.S. Blake, 20,000 indicated 
horse-power, with an estimated speed of 20 knots on forced 
draught, and built in 1891. Messrs. Laird Brothers, of Birken. 
head, showed a fine model of a river ironclad, now buildin 
for the Argentine Government, length 240ft., breadth 44ft. 
depth 22ft. The vessel of which this is a model was named 
Independencia, and was an exact duplicate of the Libertad 
of which we gave a full account in our issue of November 18th, 
1892, page 427. The trial of the Independencia took place on 
the 20th February last, and the conditions of contract were, 
that when natural draught or din. air pressure was used the 
speed was to be 12 knots to 124 knots; it was found, how. 
ever, that with an air pressure of 0:46in., a mean speed of 
13°39 knots was prvatnod 4 fully equal to the maximum speed 
contemplated, assuming 2in. air pressure in the stokehold, 
Messrs. Thornycroft exhibited a model of their well-known 
shallow draught patrol steamer with their screw turbine pro. 

llers, length 95ft., beam 18ft., draught 2ft. Gin., speed 14 

nots. The advantages of these propellers are that the 
machinery may be placed in the hold, and concentrated in 
the middle of the vessel. The arrangement leaves the whole 
main deck clear. 

Messrs. John Kirkaldy, Ltd., London, showed a “Com. 
rene ” evaporating and distilling plant, specially 

esigned for use in dispatch vessels, torpedo - boats, 
and yachts, and this is illustrated in Fig. 1. The 
plant, as will be seen, consists of three parts connected 
together by pipes. The largest portion on the left is the 
evaporator, lettered A, which has a production of five tons per 
twenty-four hours, and weighs 4001b. The part lettered B com- 
wei the circulating pump for drinking water, feed-water, and 

rine, weighing 200 lb., and the part lettered C is a distilling 
condenser with a production of 14 tons in twenty-four hours, 
This weighs 110]b. The total approximate weight, including 
water, is 1000 1b. The following further particulars in the form 
of two tables, one on the British system and the other on the 
Metrical system, were with the exhibit. 

Referring to the figures in our illustrations, 1 is the vapour 
outlet to the main or auxiliary condenser, and is lin. dia- 
meter; 2 is the vapour outlet to the distiller, marked C; and 
3 is the safety valve; 4 is the steam inlet to the evaporator 
coils; 5is the condensed steam outlet to the feed tank con- 
denser or hot-well; 6 is the mud door; 7 the feed inlet to 
the evaporator from the feed delivery through the automatic 
feed and overflow valve; 8 isa brine cock connected to the 
suction of the brine pump; 9 is the drain cock to the bilges ; 
10 the overflow to the bilges; 11 a steam inlet to the engine 
of the circulating pump; and 12 the exhaust outlet from the 
engine to the condenser; 13 the feed-pump suction from the 
circulating water of the distiller; 14 the feed inlet from the 
sea when the distiller is not in use; and 15 the brine pump 
delivery to the top of the non-return valve ; 16 is the circulat- 
ing suction from the sea; 17 the circulating delivery to the 
distiller ; 18 the circulating outlet to the sea ; 19 the drinking 
water pump suction from the distiller ; 20 the drinking water 

ump delivery to the tanks; 21 the aérator pipe; and 22 the 

in cocks. It will be seen that the whole apparatus is 
exceedingly compact and accessible. In general arrange- 
ment this evaporating and distilling plant is similar 
to that made by the same firm as shown in the Naval 
Exhibition, when we illustrated it, but it includes several 
improvements in details which add to the accessibility and 
compactness of the evaporator and distiller. A list of ships 
to which this form of apparatus has been fitted shows that 
many of the most important lines have adopted them. 

Messrs. Fraser and Co., of Commercial-road, E., showed an 
interesting water finder invented by Professor 
Redwood. The instrument is illustrated in 
Fig. 2, and serves the purpose of registering 
the depth of water present in oil tanks of petro- 
leum vessels. The new instrument depends for 
its action upon the change effected by water in 
the surface of a chemically-prepared paper, 
which is unacted upon by oil. The paper is 
supplied in the form of a strip or ribbon, which 
can be readily applied to the instrument and as 
easily removed. A permanent record of the 
depth of water is thus obtained. The form of 
the instrument will be seen from the illustra- 
tion, which shows the appearance of the paper 
after use, the recorded depth of water being 
fin. It consists of a weighted hollow cylinder 
of brass, of slightly greater diameter at the 
upper end. On this cylinder slides a brass 
ring A, of such size that it fits tightly when in 
the position shown in the illustration. This 
ring serves to hold the prepared paper, which 
lies in two longitudinal grooves or channels 
cut in opposite sides of the cylinder. At the 
side of each groove is a scale divided into inches 
and tenths, engraved on the cylinder. At the 
upper end of the cylinder is a shackle, to which 
a cord is attached. The instrument should be 
lowered cautiously and rest in a vertical posi- 
tion for about thirty seconds, and after being 
drawn out the depth of the water will be indi- 
cated on both sides of the instrument. This 
action was shown on Tuesday evening in tall 
glass tubes containing water and oil. she 

Mr. James Henderson, of Truro, exhibited 
his “ Rapid Traverser,” which we illustrate in 
Fig. 3. It is an instrument based on what 
is known as the plane-table system of sur- 
veying. It is not intended, however, to be used for 
plotting the survey in the field, a process involving many 
great objections, but this is done afterwards in the drawing- 
office with the aid of & parallel rolling ruler and scale. The 
traverser may briefly be described as a circular metal table 
of about 10in. diameter, mounted on an ordinary tripod 
stand, with the usual adjusting screws, and having o brass 
alidade with ordinary sight on each end revolving round & 
fixed centre pin. Upon the face of the table a dise of cellu- 


2 S0R8s Rooks SRRECAEDES RASERSRS ES SRRRGREUEEGERIA SOREN ORES 
p—-——b et Star —_——_ 








divid 
set 0} 
smal 


of th 
annt 
then 
mar! 


V 


oot 


SSS Se Sh :!hCUCUrCUCU UCC 








Mar. 24, 1893. 


THE ENGINEER. 


259 














Joid is securely attached, over which the alidade can travel 
freely. The discis divided into five concentric rings scratched 
on the celluloid, and the fiducial edge of the alidade is also 
divided, and has a notch at each circle. The instrument is 
get on this stand in the usual +! and levelled by means of a 
small portable spirit level, and the alidade is sighted on the 
starting point of the survey. The direction of this first line 
of the survey is then marked with a fine pencil at the selected 
annulus of the disc and lettered or figured. The alidade is 
then sighted for a forward stand or tripod, and a second line 
marked on the annulus. The magnetic meridian is taken at 
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Fig. 3—Henderson’s Rapid Traverser. 


any convenient spot in the course of the traverse, and the 
discs are used for setting out the survey in the office. 

Messrs. Purdon and Walters, of 2, Great George-street, 
Westminster, exhibited their new water motor for the utilisa- 
tion of the energy of flowing water. This machine consists 
of a pontoon, which is moored across the stream. The 
greater part of the pontoon is hollow, and the water enters 
and passes between vanes similar to those of a turbine. This 
water strikes against a series of floats or vanes, attached to 
chains, and moving at right angles tothe direction of the flow 
of the stream. At each end of the pontoon is placed a pair 
of wheels, which support the endless chain and floats, and 
one pair of these wheels transmit the power of a second- 
motion shaft, from which it may be taken off for driving a 
dynamo or for other machinery. The model represents a 
machine 30ft. long by 11ft. wide. 








PRIVATE BILLS IN PARLIAMENT. 


By the withdrawal of the Oldham and Salford Corporation, 
Manchester Ship Canal, Bills, in a Committee of the Lords, 
the rejection in the Commons of the East London Water 
Bill, and the unfortunate fate that befel the Clapham 
Junction and Paddington Railway in Committee, on Monday 
last, our original list of 182 is now shorn of fourteen of its 
full complement. A general impression appeared to prevail 
that it would have been premature to pass the second reading 
of the Water Bill in view of the great question pending, with 
respect to the general supply of water to the metropolis. 
The object of the promoters was to construct new works 
and to raise by the creation of debenture stock a sum 
of £500,000. Although taking powers to work the line 
by almost every known motive force, except that of 
locomotives, the Clapham and Paddington Railway, equal 
4 miles 12 chains in length, was to have been an electric 
one, running in two underground tunnels, with a subway 
for foot passengers, from the Royal Albert Hall to the Exhi- 
bition-road. The chief objections urged against the project 
were that it would not pay, that it would injuriously affect 
existing underground railways, and that the effect of earth 
currents induced by its working would be detrimental to that 
condition of rest and isolation indispensable to the astro- 
nomical and scientific instruments of precision in the Royal 
College of Science and the City and Guilds’ Institute, Kensing- 
ton. It is possible that the two former of these allegations 
might have been overcome, and, perhaps, also the last, if it 
had been proved to the satisfaction of the Committee that by 
the use of a return wire, or other means, no vibration or 
electrical disturbance of any kind would have been set up 
within the distances separating the line from the institutions 
alluded to. A scientific opinion was given that three hundred 
yards would be about the distance required, whereas the 
railway itself would have passed within some forty yards of 
the terre défendue. 

In the Commons, the Aberlady, Gullane, and North 
Berwick Railway, by a timely concession in the matter of a 
slight deviation, disarmed opposition, and was relegated to 
the class of the unopposed. The London Hydraulic Power 
Company, the Bolton Corporation Tramways, and the 
Glasgow and Clyde Bank Railway Bills have been passed by 
the Chairman of Ways and Means, and subsequently reported 
to the House. The House of Lords read a second time the 
North Cornwall Railway, and the Plymouth, Devonshire, 
and South-Western Junction Railway Bills. One of the 
objects sought in the latter document is to construct and 
maintain the East Cornwall line on a gauge of 3ft. 6in., and 
work it as a light railway. No additional capital is asked 
for. Both the New Swindon and Todmorden Local Board 
Gas Bills were put through their third reading in the 
same House and passed. The Weston-super-Mare Grand 
Pier Bill was in the Lower House read a third time, and a 
few other Bills advanced another stage. The second read- 
ing of the London Improvements Bill has been postponed 
by the Commons until the 14th April. It has been stated in 
Parliament, that when the Channel Tunnel (Experimental 
Works) Bill comes up for discussion, the Government will 
not officially take part in the debate, but leave the matter to 
be decided by the sense and judgment of the House. We 
have already informed our readers that notice of motion has 
been given to effect its rejection upon the second reading. A 
Lords’ Bill, entitled the Hunslet Railway, has been passed, 
which seeks to authorise and incorporate a company for the 
purpose of making a railway from the West Yorkshire line of the 





Great Northern Railway to Leeds and Hunslet, with a bridge 
over the river Aire between Leeds and Hunslet, and to make 
working arrangements with the Great Northern. Considering 
that the proposed undertaking does not exceed four and a-half 
miles in length, and capital is asked for to the amount of 
£480,000, the line cannot be called a cheap one. 

Previously to its adjournment, the House of Lords read 
a third time and passed the Birmingham Canal Bill. Under 
a guarantee from the London and North-Western Railway, 
the promoters, who constitute the company of proprietors of 
the Birmingham Canal Navigation Company, are desirous of 
raising £100,000. With this capital they intend to construct 
a mile and a-half of new canals and other works, thus 
proving that notwithstanding the lion’s share of traffic 
accruing to the railways, canals are not yet quite extinguished. 
In both Houses certain amendments and alterations of the 
existing Standing Orders relating to Private Bills are 
under consideration. They refer principally to the levying 
of rates and charges on railways, canals, and tramways, 
and to the powers of local authorities to take tolls in 
respect of carriages run on tramways. It is proposed 
that after Standing Order 170, which requires that the 
length of every railway, tramway, and subway be set forth 
and specified in the clauses describing the works, a new Order 
(1704) be added to the list. This Order, briefly, is to the 
effect that no powers forthe construction, acquisition, or taking 
on lease of any tramway shall be given to a local authority 
except under special circumstances. Should the Committee 
ona Bill of this character determine that there are valid 
reasons for dispensing with the Order, the periods hitherto 
adopted of twenty-one and seven years are to be reduced to 
seven and three years respectively. The Bolton Corporation 
Tramways Bill, which was read a second time on 13th ult., 
as unopposed, has been ordered to be read a third time. No 
money is asked for as new capital, although the Corporation 
desires to increase its borrowing powers and to work its own 
and the tramways of certain adjacent local boards, under the 
licence of the Board of Trade. 

In a Committee of the Commons the Waterloo and City 
Railway, one of the suspended Bills, has heen passed. This 
electric line of about two miles in length, starting from 
Waterloo terminus, crosses the Thames in an oblique direction 
on the up-stream side of Blackfriars Bridge, takes a sharp 
turn to the right, passes the Mansion House, and reaches its 
City terminus at Broad-street. The cost of the line is esti- 
mated at £600,000. After a strong opposition on the part of 
some of the neighbouring local authorities, the West Metro- 
politan Tramway Bill was passed by a Committee of the 
Lower House. A description of the objects and purposes of 
this undertaking has already appeared in our columns. It 
was admitted in evidence that parts of the existing lines 
belonging to the company were not in the best working order, 
and it was suggested that the application for an extension of 
time might lead to further delay. Protective clauses were 
asked for, which would, however, obviate all difficulties, 
so the preamble was declared proved. Three Water 
Bills, the Devonport, the East Stonehouse, and the 
Plymouth, were passed on Wednesday last by one 
and the same Committee, the former two with 
slight amendments, and the latter unreservedly. They 
were all more or less interested in common. East Stone- 
house proposes to borrow £20,000, and such further sums as 
the Local Government Board may approve. Plymouth asks 
for £80,000, and Devonport leaves it to the Local Board to 
borrow what money may be required. All the three projects 
contemplate the construction of new works, which should be 
of great benefit to the districts they intend supplying. 

The Edgware-road and Victoria Electrical Underground 
Line is having rather a rough time of it in a Committee of the 
Commons. After a four days’ hearing the case for the pro- 
moters was closed yesterday, and the inquiry was still in pro- 
gress at the time of our leaving the Committee-room. 
Among the unopposed Bills, the construction of additional 
lines by the Midland Railway, and the raising of nearly a 
million and a-quarter extra capital was sanctioned. An 
extension of time was conceded by the Committee to the 
Harrow-road and Paddington Tramways, and the West 
Hampshire Water, and one or two others, were put through. 








THE ‘‘ ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK.—We have received and have found a copy of this 
directory, which has now reached its eleventh year of publication, 
most useful, not only as a directory, but because of the useful 
selection it gives of handbook information. The first number of 
this directory and handbook was issued in 1882, and consisted of 
about 100 pages ; that for 1893 contains more than 1000 closely- 
printed pages. Each successive volume has clearly indicated the 
rapid growth of the electrical industries, and nothing is more 
remarkable than the enormous quantity of electrical engineering 
work which is now done, and only known to those employed. To- 
day the various applications of electricity find employment for 
hundreds of thousands throughout the world. The classified 
trades’ section of this directory shows at a glance the large 
number of allied trades intimately associated with this growing 
industry. The handbook section comprises about 400 pages, most 
of which contain statistical information, grouped for ready 
reference, and the publication of eleven yearly editions has given 
the publishers great experience, which must be useful in this 
respect. The new edition contains several new features, including 
a special article on home and foreign patents, designs and trade 
marks, by Mr. J. C. Chapman. The summary of electrical events 
for 1892 will be of use and interest, and the lists of new companies 
registered and companies wound up in 1892, provisional orders 
granted by the Board of Trade in 1892, central lighting stations of 
the United Kingdom, will also be of service. The electric lighting 
and electric traction notices for 1893, and the list of electric rail- 
ways and tramways in the United Kingdom, coupled with the 
electric traction calculations, may also be noted. Some other of 
the contents are tables of limiting currents, comparative price of 
electricity and gas, Preece’s fuse tables, curves of fuse constants 
and sparking distances, electric light and power conductors, virtual 
resistance, &c., of conductors with alternate current ; wire gauge 
tables: British, Indian, American, &c. ; breaking strengths of 
iron and steel wire, various electric lighting tables, resistance and 
weight tables, table of electro-chemical equivalents, notes on illu- 
mination, hours of lighting, conversion table, metrical system of 
weights and measures, short table of logarithms, import duties 
leviable in the Colonies and foreign countries on electrical machinery 
and apparatus ; details relating to dynamos, motors, transformers, 
and accumulators ; the world’s cable fleet, British Government 
departments and chief officials, local authorities and chief officers, 
principal railways and officials, Post-office —— and officials, 
and as the Patent-office does not send out reminders to patentees 
regarding fees falling due, the list of principal electrical patents 
expiring in 1893 and 1894 will be of service perhaps. The directory 
of the professions and trades connected with electricity and its 
applications comprises over 600 pages, and includes a British divi- 
sionand a colonial and foreign division, both alphabetically arranged 
and classified into trades and professions. The ee section, 
with portraits, has again some poor wood-cuts, but the steel 
engraving of Mr. Preece is very good. b 





“INJECTOR” RESERVOIR DRAWING PEN. 


Ir is a rather curious thing that the combination of a 
reservoir and drawing pen has only now, as far as we know, 
been brought out. The trouble and loss of time experienced 
in doing details, in which strong lines are employed, in 
repeatedly filling and wiping the pen ought, one would have 
thought, to have stimulated invention in this direction long 
ago. It is, however, now presented. It consists of an ordi- 
nary hinged-nib drawing pen, provided with a hollow metal 
or celluloid handle, into which fits a cylinder C, which is 
shown withdrawn from the handle in the lower illustration. 
The rod or plunger P serves to draw the Indian ink into the 
cylinder C, while the tube T is provided to carry the ink to 
between the nibs of the pen ; the whole reservoir attachment, 
as will be seen from the lower illustration, constituting in 
reality a miniature hand pump. 
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Reservoir Drawing Pen. 





To use the “injector” pen, the cylinder C is withdrawn from 
the handle—taking hold of the milled gland F—and filled 
with ink by dipping the lower end of the tube T into the 
liquid and pulling out the plunger P to its extreme position. 
After wiping the tube, the whole cylinder is inserted—without, 
of course, disturbing the plunger—into the handle of the pen 
again. A slight push forward of the plunger P then serves 
to feed the pen with ink. When this is exhausted the 
plunger is again pushed slightly forward and the pen is again 
replenished, and so on. If it is wished to interrupt the work 
it is only necessary to clear out the ink remaining between 
the nibs of the pen; the ink in the cylinder will keep good 
for days. If it is desired at any time when the reservoir is 
empty to add a line or two to a drawing without replenishing 
the reservoir, this can be done, for the pen can be used 
exactly as an ordinary pen, and further, should the reservoir 
attachment be lost or damaged, an excellent drawing pen still 
remains. If the top of the cylinder is unscrewed by means 
of the milled gland F, the plunger P can be easily withdrawn 
for tightening or renewing the packing. The pens are made 
by Messrs. Jackson Bros., 50, Call-lane, Leeds. We have 
tested one by several days’ use. It is a well-made pen, and 
the reservoir acts well, and saves time and trouble. 








THE BUILDING EXHIBITION. 


ALTHOUGH this Exhibition opened on Saturday, 11thinstant, 
it remained in a very chaotic state all day; but something like 
order prevailed on Monday, when several inventors of 
methods for fireproof construction had completed their built- 
up exhibits. The Exhibition closes to-morrow. 











Fig. 1—Fireproof Earthenware Construction. 


Picking’s Interlocking Fireproof Construction Company put 
up a specimen showing this method of forming walls and floors. 
For the latter, rolled joists are laid about 2ft. apart, the space 
between them being filled by tiles of double-tunnel section 
with broad flanges, shown by Fig. 1, the ends of which rest 
upon the lower members of the joists. The tiles interlock 
with one another sideways, so that, if they should become 
broken, the parts would still remain supported. The under 
side of the tile flange is made with an internal dovetail for 
holding the plaster of the ceiling below; and the space 
between the tops of the tiles and the tops of the joists is filled 
in with a light concrete made with cement and ground brick 
or burnt clay. hea 

Messrs. S. Justice and Co. have on view several applications 
of Hayes’ metallic lathing, which was recently illustrated in 
these columns,* and also a hand-worked machine for pro- 
ducing it. While the handle is turned continuously, the feed 
is intermittent, in order to allow time for the slots to be 
punched. Plain sheet iron is fed in at one end, and the 
lathing comes out punched and bent to form at the other. 
Another machine corrugates the sheets, in the direction of the 
slots, while at the same time performing the punching and 
bending operations. Though requiring more metal for a 
given surface, this second arrangement of course adds greatly 
to the strength of the structure. 

Messrs. Cunnah, Wright and Co., of Birmingham, construct 
floors and partitions by means of iron sheets corrugated in 
dovetail form, the ends of the corrugations resting, in the 
former case, on the bottom flange of the rolled joists; while in 
both cases the dovetails are filled with concrete, this shape 
affording a good key. Messrs. G. Mengel and Co. form fire- 
proof partitions with plaster sheets or slabs, grooved to a 
certain depth and connected by tin strips or iron clamps, and 
then coated with fin. plaster, forming a self-supporting struc- 
ture, light, dry, and sound-proof as well as fire-proof. A new 
fire-proof substance called “ Xylolith ” or stone-wood, which 
may be sawn and bored into, polished and painted, is exhibited 
by Mr. Francis E. Clotten. Messrs. Joseph Robinson and 
Co., of Carlisle, have erected a structure lined with their fire- 
proof cement, which is made with sulphate of iron, and has 
a warm, pleasing tone. Aspinall’s Enamel, Limited, again 
occupies the centre of the hall; and the enamel of multi- 
farious hues is now accompanied by Aspinall’s ‘‘ Babylonia,” 
a fire-resisting paint which has been found very successful in 
withstanding conflagration. . : ' 

Anidjah’s improved fire-escape is shown in action ; it con- 
sists of an asbestos cloth or fireproof canvas tube with a rope 
inside, the tube being either attached permanently by its 
frame to a window in an upper floor, masked by an article of 
furniture, or contained in a couch ready to be hitched on to 


* See Toe ENGINEER, February 24th, 1898, page 174. 
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any window of a floor. An improvement consists in cover- 
ing the rope with fluffy fibre, which prevents the hands from 
being burnt of the first person who, after descending unaided, 
holds the tube out from the wall, so as to permit those who 
follow to slide down without the rope. 

The Exhibition includes severa] arrangements of window 
sashes for preventing accidents while cleaning. In one, theslid- 
ing sashes also swivel on horizontal trunnions; and, in another, 
sashes are contained in a frame, which opens inwards on 


hinges. In the new and cheaper arrangement, by Mr. H. J. | 
Ford, of Finchley—shown by Fig. 2—while the sashes | 


slide in the ordinary manner, the lower sash swings inwards 
on removing a portion of the frame, and the top sash does 
the same on being lowered. To this end one side of each 
sash is fitted with hinges, made with a flanged rib along the 


back of the leaf, which is jointed to the leaf on the sash, so | 
that this rib rides in the groove provided for it in the pulley | 
style; and the flanges on the rib engage behind the flat | 
vertical bars, which are set into the pulley style, to hold the | 
rib from falling out of the groove. The inside face linings, | 


with the corresponding heads, are made removable from their | 





| 














Fig. 2—FORD’S HINGED WINDOW SASHES 


lower ends for permitting the sashes to be swung inwards | 
freely. This arrangement also permits of the counterweights | 
being reached without interfering with the woodwork, and | 
without the assistance of any tool. Whatever be the position | 
of the window sashes, there is no danger of the weights fall- 
ing or getting out of their normal upright position. For | 
simply and instantaneously detaching or attaching the sash- 
lines, each line is provided with a pin, which is thrust into 
a socket let in to the edge of the sash. 

The Safe and Portable Scaffold Company shows in action 
one of its scaffolds, which is made to rise up a vertical pole or 
mast, provided with mortices, by means of an arrangement re- 
calling that used for working a windlass on board ship. 

Pickerings Limited, of Stockton-on-Tees, have erected a 
new self-sustaining lift. In the event of the rope breaking, 
or a certain variable speed being exceeded, the cage is sus- 
tained by safety cams brought into play by the force of 
accelerated motion. The company also has on view a 
collection of pulley blocks, including Weston’s and Pickering’s 
original, showing the gradual development in this appliance. 
In the last new one, shown by Figs. 3 and 4, the self- 
sustaining action of the block and its several parts is pro- 
cured with a loss of only 25 per cent. in friction. The 
sustaining portion consists of a series of wedges or inclined 
planes, in which an undulating groove is cut, being filled 
with steel balls. When pulling the power chain or rope, 
the projections correspond with the depressions; but, when 
it is let go, the projections have a tendency to come one 
opposite the other. 

Prime movers are represented by Hindley’s portable and 
fixed steam engines for small powers, the Griffin, Stockport, 
and Premier gas engines, and Grob and Company’s oil 
engine. Freyer’s ‘“‘ Excelsior” oil-purifying apparatus, for 
removing dirt, grit, filings, &c., from oil which has already 
been used for lubrication, so that it may be used over and 
over again, is shown by Fig. 5. The dirty oil is poured in at | 
the top; and the coarser impurities are arrested by the small | 
cylindrical strainer, which may be drawn out by a wire for | 
cleaning. The oil passes through the filter, formed of filter | 
paper and cotton wool held between two cylinders of per- | 
forated tin, which filtering materials may be removed by | 
slacking a wing nutatthe bottom. The oil flows, in the | 
direction of the arrows, into the outer annular space, when it | 
may be drawn off by the tap. Any water present sinks to the | 
bottom, owing to its greater specific gravity, and may be 
withdrawn from time to time by the small cylindrical bucket 
or ladle atthe bottom. Ifa hole should be accidentally made 
in the filter proper, there is still a chance of arresting any 
impurities which may pass through by the cylindrical vessel 
between the filter and the outer casing. 

The Britannia Company, of Colchester, shows at work 
Whibley’s canting and revolving-table band-saw, for cutting 
dovetails, and especially hand-rails, scrolls, and wreaths. 
As will be seen by Fig. 6, while the saw is running the table 
may be turned on a vertical axis and also canted in a vertical 
plane simultaneously, so as to produce any twist that may be 
required. The saw runs between rollers kept up to the sides 
by springs, and is supported at the back, both above and 
below the table, by phosphor bronze plugs, which may be 
turned when a nick is worn. The pulleys are very light, 
consisting as they do of three thicknesses of about jin. wood, 
the grain of the intermediate thickness being arranged at 
right angles to that of the outside. The swivelling table will 
cant to 60 deg. with the saw. There are two sliding fences, 
which may be set at aright angle or any angle, one fence, 
cast with a circular slot, swivelling round a pin. 

Fig. 7 shows Tyler and Ellis’ pneumatic carving machine, 
chiefly intended for wood, but also capable of cutting stone. 


| 
| 
} 
} 








| which run up to 20,000 a minute. 


It consists of a cast iron framing carrying the table, a swing- 
ing back frame and a swinging top frame, made of light drawn 


el motion perfectly counterbalanced, and all the joints 
consisting of cones with rounded apices. The consequence of 





this arrangement is that the upper or working frame may be | 
| moved by the lightest touch in any direction, while it may 


also be simply lifted off its bearings when required. The 
front tube carries a tracer and one or more tool holders, 
As the frame is very 


Fig. 6—WHIBLEY’S CANTING SAW TABLE 


light and perfectly counterbalanced, the tracer may be 
moved about, over the pattern on the table, with only the 
slightest effort, the cutting tool or tools following its every 
movement. Each tool-holder is driven by a small fan con- 





is applied so near to the point of its utilisation, the cutter 


| has scarcely any other resistance to overcome than that of 
steel tubing, the two frames last named forming a universal | the material to be removed. The design is most ingenious: 


and the smallest size of the machine is made at so low a Cost 
as to bring it within the reach of a workman who produces 
carving for the trade. 
There would, however 
be considerable advan. 
tage in feeding the ma. 
chine with compressed 
air obtained by other 
means than the opera. 
tor’s foot, thus leaving 
him free to direct the 
movements of the tracer, 
or produce original cary- 
ing without its aid, but 
with that of the air. 
driven cutter. 

It is rather astonish. 
ing to learn from Messrs, 
Charles Nurse and (Co. 
that most of the light 
treadle-lathes come from 
France or America. 
Among a great variety 
of well-designed tools, 
this firm shows a com. 
plete set of violin planes, 
none of them very large, 
and some of them per- 
fectly diminutive. For- 
merly made of wood, 
they are now cast in 
gun-metal, and_ the 
‘jron,”’ plain or toothed, 
is set by simply turning 
adisc. Neil’s reversing 
spanner, shown by Mr. 
A. Cousins, will act on 
nuts of various sizes; 
or, by merely drawing 
the movable jaw off the 
handle and reversing it, 
forms a wrench for 
vaiious sizes of pipes. 

The Shrewsbury and Talbot Cab and 
Noiseless Tire Company has on view 
several elastic tires, some consisting of 
rubber let into a steel base, others of 
steel with a rubber cushion, and others 
again built up of short steel links, set on 
edge, as in the link belt, over a rubber 
cushion. 

Fig. 8 shows a section of the kitchen 
renge Cesigned by Messrs. Leggott and 








Fig. 5—FREYER’S OIL FILTER 


Marsh, and exhibited in action by the Economic Smokeless 
Company, of Bradford. The bars take the form of louvres, 
which, worked together by a small rod, may be set at any 
angle, so as to admit more or less air, or may be completely 
closed for banking up the fire. A pair of corru- 
gated rollers, working together, supersede the 








Fig. 7—-TYLER AND ELLIS’S PNEUMATIC CARVING MACHINE 


tained in a top-like chamber, into which air is forced, through 
an india-rubber tube, by a pair of bellows, worked by the 
treadle; and the fan chamber is provided with springs for 


equalising the pressure. The drill spindle runs in ball bear- | 


ings, so as to reduce friction to a minimum; and, as the power 





grating, and serve, on part of a turn being given to 
them, to break up and drop any clinker that may 
form, together with the ashes. A fireclay partition, 
acting as baffle plate, separates the fire-place from 
the hot-air chamber, the effect of all which arrange- 
ment is to create such intense heat that wetted 








Fig. 8—LEGGOTT AND MARSH'S RANGE FURNACE 


coal refuse, called ‘‘smudge,” is found a very suitable fuel. 
The latter is charged in at the top; and theair-current draws 
the gases generated through the incandescent mass, so that 
there is no visible smoke, except just after lighting. The same 
arrangement is applied to boiler and heating furnaces. 
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HE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 
As regards iron, it isin the matter of prices that there is most 
onlaint. One of the leading galvanised sheet ir s in 
complait : oer) . ‘6 
this district declared in Birmingham this afternoon, that “never 
since galvanised sheets had been made have prices been worse 
than now.” And what is true of galvanised sheets is true also of 
other branches of the trade. Yet raw materials in the shape of 
pigs and coal and labour keep up in price, and it is almost impos- 
sible for ironmasters to make a profit, Galvanised sheets were 
ted to-day £10 15s, te £11 per ton by merchants, delivered 

quo Py . 5 
Liverpool ; though makers lowest quotations were £11 to £11 5s., 
and for brands of special repute £11 10s. to £11 15s., delivered 
Liverpool, was asked for 24 w.g. bundled. Black sheets remained 
at £6 15s. to £7 for si_gles, £7 to £7 5s, for doubles, and £7 15s. to 
£8 nominal trebles. ‘Thin sheets were quoted on the basis of £10 
for singles, for stamping purposes. Makers of best sheets are fairly 
full of work, and anticipate more demand on account of the 
improving custom for spring season wire goods. Producers of 
ordinary black sheets required by the galvanisers are also rather 
busier in doubles and trebles sections. 

Demand in the bar trade included to-day—Thursday—some 
specifications for speedy attention, but orders were mostly of a 
light weight, and more for common and second-class—merchant— 
descriptions than for best. Makers reported that competition 
from North Staffordshire, South Wales, and other parts where 
prices are lower, continues severe, and consumers and merchants 
are going there for bars, instead of confining themselves to the 
South Staffordshire works, 

Prices of common bars at North Staffordshire works are now 
under £5 15s. per ton. Best turning bars and angles and tees are 
quoted in North Staffordshire £6 5s. to £6 7s. 6d. ; best angles and 
tees, £6 15s. to £6 17s. 6d.; and best channel and rivet iron, 
£8 7s. 6d. Hoops are quoted £6 15s. to £6 17s. 6d. Plates are 
priced at £6 17s. 6d., ordinary ; £7 7s. 6d., best; £7 17s, 6d., double 
best; £9 17s. 6d., treble best, all delivered to customers in South 
Staffordshire. 

Hoops are in fair demand at fractionally easier rates than would 
have been accepted last week. Not much has been heard so far 
this season of any American orders for this class of iron, but pro- 
bably these will be received later on. The figure for export sorts 
remains at £6 to £6 5s, at works, and for home consumption 
£6 7s. 6d. to £610s. The ‘‘ list” iron forges quote £8 to £9 10s. 
for hoops. Gas tube strip continues at £5 15s, as the Association 
minimum. 

Tank and bridge plates and other large sizes of constructive iron 
are inquired for with considerable freedom, and rolling stock 
makers are also offering to purchase material in rather larger 
quantities. Prices of plates of this description vary from £7 easy 
upwards, and some buyers stated to-day that they were buying at 
between £6 10s. and £6 15s. per ton. Boiler plates were abundant at 
£7 10s. to £8, though the list iron houses still quoted £8 10s. to £9. 

An announcement of considerable importance in the best iron 
trade has just been made here. The Corngreaves Ironworks, of 
the new British Iron Company, are to be offered for sale as a going 
concern, under the hammer, early in May. The works have been 
in existence about a hundred years, and are one of the largest 
marked bar houses in Staffordshire. The present action is being 
taken by official order. Happily, it is believed that the property 
will be bought in by the representatives of those who have of late 
years taken the — interest in the works. The breaking up 
of the concern would be a great disaster, as the works, it is under- 
stood, employ over 1500 hands, and they have just laid down a 
powerful new steel mill. 

Demand in the pig iron trade has largely been satisfied pending 
the quarterly meetings on the 12th and 13th April next. Yet 
some new business is going on, and deliveries under former con- 
tracts of Midland pigs are being made with steadiness. Local 
makers continue to quote from at 57s. 6d. for hot air all mine pigs, 
13s, 6d. part mines, and 35s, to 36s. for common. Northampton 
forge pigs are 40s. to 42s.; Derbyshires, 42s. to 44s.; and Lincolns, 
45s, 6d. to 47s, 6d. per ton, all delivered here. Hematites con- 
tinue a matter of much competition, and it is only in foundry 
numbers that prices are at all kept up. Best Cumberland 
hematites delivered here are quoted 59s, 6d. for No. 1, and 60s. for 
No. 3. Some complaint is being made by pig iron makers just now 
of the price for coke. They declare that in the present state of 
trade they cannot continue to give the current high rates unless 
considerable loss is to be entailed. Coke sellers, however, assert 
that the price of coal absolutely prevents the possibility of 
reduction, South Yorkshire and Derbyshire furnace cokes are 
now quoted 13s. 6d. to 14s. 6d., delivered in this district; York- 
shire foundry coke, 20s.; Welsh forge cokes, second qualities, 16s. ; 
and Durham foundry, 22s. to 24s., delivered here into this district. 

The steelmakers keep busy, and expiring contracts are being 
renewed on former terms. Steel billets are selling at from £4 to 
£5 per ton at works or f.0.b., according to size and specification ; 
and steel hoops are quoted £6 10s. at works. Plates are £6 10s. to 
£7 10s,, and angles £5 10s. upwards, at works, 

Current reports of trade in South Shropshire state that business 
is slow, and purchasers are not buying forward, but makers refuse 
to accept lower rates. In the bar trade a fair business is done for 
immediate wants. Best marked bars are £7 10s., merchant bars 
£7 to £6 10s., and common unmarked bars £5 10s. to £6. Boiler 
and girder plates are steady, with plates at £7 to £9, according to 
quality. Wire rods and wire iron are quiet, at steady rates. In 
pig iron there is a fair trade, at late prices. 

In North Staffordshire the mills and forges are now ruvning 
three-quarter time. Prices continue to rule at recent selling rates, 
best bars being worth £7, and commoner iron down to £5 12s. 6d. 
and £5 15s, Puddled bars meet with a slow sale at £3 15s. to £4 
per ton. Pig iron sales are quiet, and makers quote from 42s. 6d. 
to 45s. for ordinary quality, with commoner iron selling at 37s. 6d. 
per ton for forge purposes. Foundry sorts are inquired for at 
40s. 6d. to 48s. 6d. per ton. 

Engine builders report a better demand from South America, 
whilst hydraulic engineers are receiving more orders than of late 
for steam pumps and other classes of hydraulic machinery on 
account of India and the Colonies. Electric construction firms are 
well engaged, Boiler and tank makers are tolerably well off. 

A splendid example of anvil manufacture is being sent to the 
Chicago Exhibition by Messrs. Peter Wright and Sons, of Dudley. 

At many of the chain factories in the Cradly Heath district the 
operatives have given notice for a return to the 5s. list of prices. 
In the event of the employers not making the concession a strike 
will be declared. 

At the annual meeting of the Birmingham Chamber of Com- 
merce, the chairman, Mr. R. P. Yates, said he hoped that the 
Government might be induced to give more attention to the trade 
Interests of the country. The appointment of a Minister of Com- 
merce would tly benefit British trade, as the newly developed 
markets which were continually cropping up would then be looked 
after. “Councillor Walsh, in referring to the competition now 
experienced in the foreign markets, stated that the wisest thing 
manufacturers could do was to take care not only to produce what 
foreigners required, but to let it be known that they were ready and 
willing to do so. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
; Munchester,—There is still no indication of any appreciable 
improvement in the iron trade of this district, and the continued 
very unsatisfactory outlook since the commencement of the year is 
causing comparisons to be made, both by merchants and makers, 








with the exceptionally depressed period of 1886. In fact, one of 
the principal finished ir kers in I hire stated to me on 
Change this week, that he had not experienced anything like the 
present state of trade since the above period. He had only one- 
third of his plant working, and this was not running full time ; 
whilst his neighbours were in much the same position. Very 
general complaints are made that, both in manufactured iron and 
steel, the foreign trade is being very largely cut up by German and 
Belgian competition ; and that an te is some substantially 
lessened cost of production here, very little hope can be enter- 
tained of securing any appreciably increased Continental business. 
There are of course exceptions to these despondent views as to the 
outlook, and in some quarters a fairly-good business is being done ; 
but the preponderating tone is certainly anything but hopeful. 

Business on the Manchester Iron Exchange continues for the 
most part to come forward only in what are described as 
“‘driblets,” consumers just covering requirements from hand to 
mouth, and where any orders beyond this are placed upon the 
market they are competed for at very low figures. Makers of pig 
iron generally hold y= | firmly to late rates, and in many cases 
only quote for short delivery at the present unsatisfactory prices. 
For Lancashire pig iron quotations remain on the basis of 44s. for 
forge to 45s. for foundry, less 24, delivered Manchester, but as 
these prices are considerably above those at which district brands 
can be bought, they are selling very little except where they have 
regular customers in the more immediate neighbourhood of their 
own works, Even in the lower-priced district brands only a very 
limited weight of buying is reported, and in forge qualities 
especially the requirements of consumers at present are far below 
the usualaverage. I hear of ironfounders here and there having 
rather more to do, and in some of the better class foundry irons 
there has been a little more buying going on—chiefly in Scotch 
brands—delivered equal to Manchester. Lincolnshire iron remains 
at about 41s, 6d. for forge, to 42s. 6d. for foundry, with P.G. 
Lincolnshire quoted at 43s. and 43s. 6d. for forge, to 44s, and 
44s. 6d. for foundry ; and Derbyshire foundry ranging according 
to brand from about 45s. 6d. up to 46s. 6d. and 47s., less 24, 
delivered Manchester. Good-named foundry brands of Middles- 
brough are firm at about 43s. 4d. net cash delivered Manchester ; 
and Scotch iron averages about 45s. for Govan and Eglinton, and 
46s. 6d. for Glengarnock net prompt cash, delivered at the Lanca- 
shire ports. 

In manufactured iron there is still only a very slow, unsatisfac- 
tory business doing, and none of the Lancashire forges are running 
full time, some of them not working * to half their full produc- 
tion, whilst the principal forges in North Staffordshire, I am 
informed, are not — more than three-fourths time. Prices, 
however, would seem to have got down to really the very lowest 
point, and for good qualities of Lancashire bars makers are not 
quoting anything under £5 10s., with £5 12s, 6d. still held to for 
some special brands, and North Staffordshire bars remain at 
£5 12s. 6d. to £5 15s. Lancashire sheets are quoted at £7 to 
£7 5s., and South Staffordshire at £7 7s. 6d. to £7 10s.; hoops, 
£6 for random, and £6 5s. for special cut lengths, delivered in the 
Manchester district. 

Nut and bolt makers report some increased weight of business 
giving out, but no better prices obtainable. 

In the steel trade business continues very quiet as regards raw 
material, with prices unchanged; good foundry hematites are 
quoted, according to quantity, at from 54s. 6d. to 55s., less 24, 
with steel billets averaging £4 5s. net cash, delivered Manchester. 
Steel plate makers report orders coming forward rather more freely 
of late, and they are very firm at £6 10s. as the minimum for good 
boiler-making qualities, delivered to consumers in the neighbour- 
hood of Manchester. 

I hear more satisfactory reports with regard to some branches of 
engineering. Stationary engine builders are mostly well off for 
work, and in one or two cases where they had slackened down 
recently some fairly good orders have been secured, one of the 
largest firms in Lancashire having work in hand which, I under- 
stand, will keep them fully going through the remainder of the 
year. Amongst boilermakers, also, more ay is reported, and 
quite a number of orders have been secured by several of the 
principal firms during the last week or so. Machinists, for the 
most part, are fairly off for work, and one of the largest Lancashire 
firms has secured some important orders ; the bulk of the work iu 
hand, however, with the exception of renovations and reconstruc- 
tion of machinery during the stoppages of the mills, is for abroad. 
Machine tool makers continue generally only very indifferently 
supplied with work, and a orders to be got in this branch are 
being very keenly competed for at low-cut prices. In the general 
run of engineering the position remains very much the same, most 
works being poorly supplied with orders, 

A Reuter’s telegram has been going the round of a good many of 
the daily papers, to the effect that Messrs. Carnegie and Co. have 
ordered from a Manchester firm—for their armour-plate works at 
Homestead—a new press, which is to cost £200,000, and is to be 
the largest piece of machinery of its kind in America, perhaps in 
the world ; and which will enable the company to make the greatest 
forgings in Europe or America. From Sir Joseph Whit- 
worth and Company, of Openshaw, I have made some in- 
quiries respecting this statement, and I understand that it is at 
inquiries respecting this statement, and I understand that it is at 
any rate pa apa ; but it may perhaps be taken for granted that 
some such order as the above is in negotiation, aud I shall no doubt 
be able to obtain more definite particulars later on. 

A lessening demand for all descriptions of round coal is reported 
throughout this district, and a very large number of the collieries 
are not kept running more than three to four days during the 
week. The requirements for house-fire consumption are necessa- 
rily decreasing as the season advances, and at some of the collieries 
the better qualities of round coal are going down into stock. List 
rates are fairly well maintained, except that some of the lower 
descriptions are rather easier, where buyers can take quantities. 
Common round coals become, if anything, more and more difficult 
to dispose of for steam and forge purposes, owing to the depressed 
condition of the iron trade and other coal-using industries, and 
any sales that are made are so much subject to special arrange- 
ment as to price that list rates are altogether mat Excessively 
low figures have to be taken to secure orders of any weight, and 
ordinary descriptions of steam coal are scarcely fetching more than 
6s. 6d. to 7s. per ton at the pitmouth. The limited production of 
engine fuel, owing to the restricted output of round coal, meets 
generally with a fairly ready sale, and as it is generally anticipated 
a settlement of the dispute in the cotton trade will be arrived at 
this week, which will be followed by a resumption of work at the 
mills, there is a probability of ascarcity of engine fuel, and colliery 
proprietors, where they have any surplus production of slack, are 
putting it down into stock rather than take any lower prices. At 
the pit mouth burgy averages 6s. to 6s. 3d., and slack ranges from 
3s. da. to 4s. for ordinary qualities to 4s. 6d. and 5s. for better 
descriptions, with some special sorts fetching 5s. 6d. per ton at the 
pit. 

The shipping trade continues extremely depressed, and a 
scarcity of orders is the general report, whilst ordinary descrip- 
tions of steam coal are being freely offered at 8s. per ton, 
delivered at the Garston Docks, or the High Level, Liverpool. 

With regard to the wages question, and the disinclination on the 

t of Lancashire colliery owners to make any definite move, 
until they could be assured of similar action being taken in 
Yorkshire, to which I referred the other week, I understand that 
the Yorkshire colliery owners so far have been unable to come to 
an ment amongst themselves as to taking any steps for 
reducing wages, and as it is not at all likely the Lancashire coal- 
owners will act alone, it seems very probable that the matter will 
have to stand over for the present, or at any rate until after the 
Easter holidays. 

I understand thatat a meeting of the Committee of the Manchester 
and District Coal Traders’ Association to be held to-day—Friday— 
they will be able to announce that satisfactory replies have been 











received from the railway companies with regard to the railway 
rates question, and that in all probability they will return to very 
much the same basis as was ruling prior to the Ist of January. 
With regard to one or two districts, it would almost seem as if the 
rates will be even still more favourable, as I understand the London 
and North-Western Railway Company has announced that the 
carriage of coal coming in from the Mid nds will be reduced to the 
slack rates, which will bring them lower than they were before, 
but as the railway companies decline to give way with regard to 
carrying 21 cwt. to the ton, as previously, this concession may 
possibly be offered as an equivalent, 

Barrow.—There is again a very quiet condition of affairs in the 
hematite pig iron market, and makers have been doing next to 
nothing in the way of business during the week. The improvement 
that was noticeable last week did not last for long, and prices on 
Monday went down again, and at the present time makers are 

uoting 46s. 6d. to 47s. per ton, net, f.o.b., for mixed numbers of 
mer iron. They are experiencing a very quiet demand on 
eneral account, but steelmakers in the district are using fair 
> > ae Hag but by no means large, the iron going direct from the 
furnaces in most cases. There is very little iron going away in 
the country, the market in many places being closed to best local 
makers, owing to the cost of production being so high. To get at this 
it is quite likely that before long the railway companies will reduce 
their rates, and makers are endeavouring to bring about a reduc- 
tion in royalties. If these cannot be brought about it is tolerabl 
certain that many of the works on the West Coast will be cl . 
owing to smelters being unable to sell their ore at a profit. In 
North Lancashire seventeen furnaces are in blast, and in Cumber- 
berland sixteen, a total of — out of seventy-seven built. 
The stores of iron in the hands of makers are fairly large, and 
those in the warrant storages represent 59,628 tons, an increase on 
the week of 1030 tons, and on the year of 16,775. The prospect 
before the trade is a bad one from every point of view, and there 
is no sign of a brisk spring demand, buyers having next to nothing 
in hand and poor prospects. 

In the steel trade there isa fair amount of life in some of the 
mills ; and at Barrow all the departments are at work, except the 
plate and angle mills. The rail trade is somewhat quiet, but fair 
orders are held. Shipbuilding material is in very limited demand, 
and local builders are still getting their snpplies out of the district. 
General] sections are in poor demand. _- rails are at £4, light 
sections at £5 10s., and colliery rails at £6. Ship plates are quoted 
at £5 12s. 6d., angles at £5 10s., boiler plates at £6 7s. éd 
tin-plate bars at £4. 

Shipbuilders and engineers are fairly busy, but report nothing 
new in the shape of orders. 

Iron ore is in quiet demand at 8s. 6d. to 9s. per ton, net at mines. 

The shipments of iron and steel for the week represent 12,835 
tons, as against 21,050 tons last year in the corresponding week ; 
a decline of 9215 tons. Up to date 185,838 tons have been shipped, 
against 151,984 tons last year ; a decline of 23,854 tons. 


. and 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Buyers of Cleveland pig iron are apparently satisfied for the 
present, and have given out few orders this week, but it was to be 
expected that there would be a reaction after the very heavy pur- 
chases that were made in the first half of the month. It is stated 
that during the fortnight ending last Saturday considerably over 
100,000 tons of Cleveland pig iron were sold, and consumers and 
merchants now seem to be disposed to ‘‘ rest on their oars,” espe- 
cially as prices are somewhat easier than they were, not so 
much with makers as with merchants, who offer small 
lots at reduced prices, in order to beat down the market and 
enable them to buy at prices which will enable them to 
make a profit. It is generally known that the stocks of merchants 
are small, and this puts them in a difficulty now that the navigation 
season has opened. The improvement in the demand for pig iron 
is not due in any degree to a better home business, for the fact is, 
that is worse than ever ; and the complete absence of any increase 
in trade in the finished iron and steel trades has rather a disquiet- 
ing effect upon the market, and bears out the view that many take, 
that the active demand for pig iron is simply the result of a spurt, 
and is not likely to be maintained. The improvement has been 
confined to the export trade, the orders having been received main! 
from Germany, France, Italy, and Spain ; and shipments, though 
they have not so far this month come up to expectations, are 
increasing satisfactorily to Rotterdam, Ternewsen, Hamburg, and 
Genoa, but nothing can yet be sent to Baltic ports, as they are 
not open. Still, a good deal of iron has been sold for delivery 
there. Though the shipments have not this month as yet come up 
to expectations, they are at least equal to those of an average 
March, and would have been heavier if the weather had not been 
adverse. Up to Wednesday night from the Tees the pig iron ex- 

rts reached 44,916 tons, as compared with 42,112 tonsin February, 

,685 tons in January, and 44,266 tons in March, 1892, all to 
22nd. To Italy is chietly sent No. 3 and siliceous iron, and a con- 
siderable quantity of white pig iron is forwarded to the south of 
Spain, where it is largely used for copper-catching. The ‘home 
demands are very unsatisfactory. On the North-Eastern Railway, 
which has the monopoly of the carrying trade in this part of the 
country, we see large increases now reported in traffic receipts, but 
this is no indication of any improvement in trade, because the 
comparison is made with a period of last year, when business was 
paralysed by the Durham miners’ strike, and that must be the 
case for the next three months. 

A decrease in the production of Cleveland pig iron is now being 
made, and this, coupled with the increased deliveries on Con- 
tinental account, will more nearly balance supply and demand, and 
so render it less difficult for sellers to hold their own. The Clay- 
lane Iron Company is this week blowing out one of its furnaces, 
and Sir B. Samuelson and Co., at the Newport Ironworks, are 
changing one from Cleveland to hematite, while it is expected that 
at another works a furnace will be stopped. This will reduce the 
output of Cleveland iron by 1700 tons per week, and will reduce 
the consumption of coke by over 1000 tons, so that easier prices for 
fuel may be looked for. It is now not at all difficult to buy good 
Durham coke delivered at the furnaces on Tees-side at 12s. per 
ton, whereas a couple of months ago 13s. was the general figure, 
and at the close of fast year 13s, 6d. 

The prices of pig iron this week are somewhat weaker than they 
were last week. No. 1 Cleveland G.M.B., which has been sold freely 
to the Continent, and is now scarce, realises 37s. per ton for prompt 
f.o.b. delivery, and No. 3is quoted 34s. 6d., but smal! lots have been 
sold by merchants at 34s. 44d. Middlesbrough warrants have 
dropped a little, Wednesday's closing price being 34s. 44d., 
cash sellers. In Connal’s stores the stock has increased con- 
siderably this month, though not so rapidly as last month; 
on Wednesday night the quantity held was 56,428 tons, or 
10,421 tons increase this month. No. 4 foundry pig is 34s. ; 
No. 4 forge, 33s. 3d.; mottled, 32s. 9d.; and white, 32s. 6d. 
per ton, all for prompt delivery. Local hematite is firm, 
and supplies are not in excess of requirements ; 43s. 6d. is the 
lowest that will be taken for mixed numbers—a figure which enables 
East Coast makers to undersell those on the West Coast in several 
important markets, and the West Coast people are endeavouring to 
bring down their cost of production by getting reductions in 
royalties, &c. t Coast makers can get Spanish ore delivered at 
lls. 9d. per ton, where the West Coast producers have to pay as 
much as 8s. 6d. per ton for their native ore, and their coke costs 
them more, as the railway carriage from Durham is considerably 
heavier than to East Coast furnaces. 

The steel manufacturers book few orders justnow, but they have 
a fair number on their books. 

The price of heavy steel rails is £3 15s. net per ton; of railway 
sleepers, which are chiefly sent to India, £4 15s.; of ship-plates, 
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£5 ; of boiler-plates, £6 ; of angles, £4 17s. 6d., less 24 per cent. 
discount, all at producers’ works. 

The manufactured iron trade is very dull, and at Stockton, 
— is the seat of that trade, a large number of hands is out of 
work. 

A few orders for ships have been given out this month, but 
vessels are launched much more quickly than new orders can be 
obtained. The engineering trades are very dull. 

The ironfounders are very short of work, particularly those who 
receive the bulk of their orders from the shipyards, but chair- 
founders are likewise suffering severely, and it is a long time since 
such a small tonnage of chairs, or, indeed, of any railway material, 
was shipped from this district. 

At the meeting of the North-East Coast Institution of Engineers 
and Shipbuilders, held at West Hartlepool on Saturday, Mr. J. G. 
Jordan, of Sunderland, read a paper, written by himself and Mr. 
R. Marlborough, on “Types and Proportions of Mercantile 
Steamers in Relation to t, Carrying Capacity, and Speed.” 
There was a discussion also on Mr. W. R. Cummin’s paper, read at 
the last meeting, on ‘‘ Apparatus for Determining the Amount of 
Water Suspended in Steam.” 

Mr. Waterhouse’s return, presented to the Arbitration Board 
to-day, shows that the ave: realised prices of finished iron in 
January and February was 1s. 2hd., a decrease on previous 
return of nearly 3s.; wages of finished ironworkers in North of 
England will therefore be reduced from Monday next, 3d. per ton 
in puddling, and 2} per cent. Other wages reductions are very 
small, but about the same as in November and December. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade in the Barnsley district—in fact, throughout 
South and West Yorkshire, as well as in North Derbyshire—does 
not improve. At several collieries full time is almost being worked, 
but these are the exceptions. From two to four days a week form 
about the average employment given. Shares in colliery con- 
cerns are generally weaker all round. House coal, which 

been in fair demand, will now be weakened by the mild 
weather, should it continue anything like what has been enjoyed 
this week. To London there is a good tonnage going, and it is 
somewhat remarkable that in spite of the keen competition of the 
sea-borne coal with the fuel from this and other inland coalfields, 
prices should be so well maintained. The prices advertised for 
private consumers exhibit little or no gain to them through the 
depression. At the pits Silkstones are quoted 11s. to 11s. 6d. per 
ton ; Barnsley house, 9s. 6d. to 10s. 3d.; other qualities, 8s. 6d. to 
8s. 9d. Several contracts have recently been taken at ls. to 2s. 
per ton less, as com with the prices at the corresponding 
period of last year. is is in house coal. Dulness pervades the 
steam coal trade, and stocks are accumulating on every side. The 
exports to Hull, Grimsby, and Goole are all lower. Barnsley 
hards are now quoted at 8s. 9d. to 9s. 3d. per ton, but it is an 
open secret that business is frequently done on lower terms. 

The iron trades and the leading industries generally continue in 
the unsatisfactory state already reported, = there is no hope of 
any early change for the better. e large works engaged upon 
military material for the Government have heard nothing as yet of 
fresh orders from the present Administration, and the old work 

iven out under the Naval Defence Act is now practically finished. 

me of our most important concerns has mr mk its dividend by 23 
per cent. as the result of the working for the twelve months end- 
ing December 31st, 1892. The return to the shareholders, however, 
is still 10 per cent., which will be regarded as satisfactory, in view 
of the depressed condition of the military, marine, and railway 
material branches. 

In steel, though the demand for Bessemer material is slow, quo- 
tations are firmly maintained at late rates. Quantities of Sheffield- 
made Siemens-Martin steel have recently been contracted for at 
from £5 17s. 6d. to £6 per ton; omeint tempered billets, 
£5 7s. 6d. to £5 12s. 6d. per ton. Hematites and common forge 
iron remain as last week. 

In the lighter industries a falling off is reported in the demand 
from Ireland, consequent upon political agitation, which is always 
prejudicial to business. Some of the smaller houses are pretty 
well off, having received several good foreign orders, but with one 
or two ay ye the establishments employing from 500 to 1000 
hands are but indifferently engaged. Mr. Howson—Harrison 
Brothers and Howson, cutlery manufacturers and silver-platers, 
&c., Sheffield—has just returned from a visit to the United States. 
He stated to me that he had no doubt whatever there would be a 
Tariff Bill introduced by President Cleveland, but whether it 
would do the Sheffield trades any good he could not say. He 
seemed far from sanguine about England receiving much relief 
from fiscal changes in the States. 

I have already mentioned the winning of the Whin Moor bed of 
coal at Tankersley Colliery, belonging to Messrs. Newton, 
Chambers, and Co., Thorncliffe. Mr. W. H. Chambers, mai r 
of the collieries, speaking at a celebration dinner on Monday 
evening, said that the Tankersley Collieries were being rapidly 
exhausted, especially the thin coal seams. The pits had been 
working ~ pee of thirty years, finding employment for a e 
number of workmen. The opening ovt of the new seam would 
offer further employment to the men, who would otherwise have 
had to seek their living elsewhere. The manager added, that the 
Whin Moor bed was of a considerable acreage, and might be called 
a virgin coal. Compared with other districts, the home trade had 
continued fairly satisfactory for a long time. At present, however, 
the iron and steel trades, and consequently the coal trade, were 
under a cloud. He had every confidence that the present 
depression would soon pass away, and that bright times would 
come again. 

A serious cage accident occurred at the Ireland pit of the 
Staveley Coal and Iron Company, Derbyshire, on Monday. The men 
were being lowered into wd twelve at a time, and two hundred 
had dale safely descended the shaft, when the cage was dashed 
against the bottom so violently, that the men wore pitched out, and 
several of them seriously injured. The ascending cage went up to 
the wheel, where further danger was averted by its being caught by 
Keen’s patent hook. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A QUIET business has been done this week in the Glasgow iron 
market. Transactions in Scotch warrants have been on a com- 
paratively limited scale, and the price is now about 40s. 8d. cash. 
Cleveland has also been very quiet, about 34s. 3d.; and hematite 
is quoted 45s. 8d. 

e prices of makers’ iron are as follows:—G.M.B., f.o.b. at 
Glasgow, No. 1, 42s. per ton; No. 3, 41s. 6d.; Monkland, No. 1, 
42s, 6d.; No.3, 41s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde, 
No. 1, 47s. 6d.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 48s.; No. 3, 
45s.; Calder, No. 1, 49s.; No. 3, 46s.; Summerlee, No. 1, 50s.; 
No. 3, 45s. 6d.; Langloan, No. 1, 54s.; No. 3, 46s.; Coltness, 
No. 1, 54s. 6d.; No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 
49s. 6d.; No. 3, 48s. 6d.; Dalmellington, No. 1, 46s. 6d.; No. 3, 
44s, 6d.; linton, No. 1, 44s.; No. 3, 43s.; Shotts, at Leith, 
No. 1, 53s. 6d.; No. 3, 48s. 6d.; Carron, at Grangemouth, No. 1, 
52s. 6d.; No. 3, 46s. 6d. 

Two additional furnaces have been put on ordinary iron, but one 
has been withdrawn from hematite, and there are now 45 pro- 
ducing ordinary and special brands, 23 hematite, and two basic, 
total 70, against 69 last week, and 78 in the corresponding week 
of last year. 

The hematite trade is quiet, as far as regards transactions in the 
open market, but there is a comparatively large output of Scotch- 


made hematite pigs, and the importation of hematite ore is pro- 
ceeding on an extensive scale. 

The position of the steel trade is still far from satisfactory. 
Prices are aguin easier, business having been done in Siemens 
ship-plates as low as £5 9s. 3d. per ton, less 5 per cent. discount. 
Several firms maintain their former attitude of declining work at 
the lowest current rates, but the orders coming forward are so 
light just now that the policy of these firms has so far failed to 
strengthen the market. The trade generally is looking forward to 
an improvement in the demand, although it is not thought that 
it can be very pronounced before the autumn. There is a good 
deal of work to come out under shipbuilding contracts, which must 
be available by-and-bye, but very few orders of this description 
are now being placed. 

The makers of bars are complaining strongly of dull trade. On 
"Change this week there has even been some talk of the occasion 
arising ere long for shutting down some of the works, although it 
is hoped that this may be obviated by a revival of business in the 
next few weeks. The lowest grade of common bars is quoted 
nominally £5 10s.; second grade, £5 15s.; highest grade, 
£5 17s. 6d.; best bars, ranging up to £6 7s. 6d. Business in sheets 
is comparatively sluggish, and some of the works are only cy 
employed. Iron sheets are quoted on the basis of £7 7s. 6d. 
for singles. The above prices are all subject to the usual 5 per cent. 
discount. 

Last week about 600 men were thrown idle at three of the 
ironworks in the Coatbridge district by a strike among the rollers, 
but the latter have now submitted to a reduction of wages, and 
work was resumed on Tuesday. 

Work is getting slack in the locomotive engineering shops of the 
Glasgow district, and in several instances the men have been placed 
on short time. The outlook in this branch is at present rather 
discouraging. The orders for locomotives at home are few, and 
neither from India, Africa, the Argentine Republic, or the Austra- 
lasian Colonies, is there any immediate prospect of contracts. In 
the coal trade business continues depressed. There has, indeed, 
been a little more inquiry for main and ell coals, but splint is very 
heavy, and steam in comparatively r demand. Dross and 
washed nuts are in active request. e shipments are still con- 
siderably behind those of this time last year. Prices are easier, 
main coal being quoted, f.o.b. at Glasgow, 6s. 3d. to 6s, 4d.; splint, 
6s. 6d. to 6s. 9d.; ell, 7s. to 7s. 3d.; and steam, 8s. to 8s. 3d. per 
ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AFTER the despatch of my parcel last week, an interesting 
inquiry was held in Cardiff, before Colonel Luard, Government 
Inspector, an application having been made to sanction the 
borrowing of £32,500 for the purpose of electric lighting, and 
£5350 for works of sewerage and street improvement in the 
borough of Cardiff. Evidence was given by Mr. Massey, con- 
sulting electrical engineer, and by Mr. Harpur, borough engineer, 
and after a close investigation the inquiry was declared to be 
closed. I glean from the evidence submitted that it is 
thought possible to light Cardiff with electricity at a profit, Mr. 
Harpur and staff to have full control of the works. At present 
the scheme is only one fourth of the plan in view. It was pointed 
out that the population had increased from 32,964 in 1861 to 
137,000, and the number of inhabited houses from 957 in the year 
1875, to 20,000 at present. Some contention arose at the inquiry 
as to the non-adoption of water power, but Mr. Harpur pointed 
out that a sufficient head of water could not be obtained from the 
Cwmtaff system, and to utilise the Taff river would be too 
expensive. His opinions are borne out by facts, the supply from 
the hills, especially in summer, being very irregular, and one 
motive in transferring Dowlais new works to Cardiff was the 
insufficient water supply. Hence it would seem that if the scheme 
be sanctioned, the motive power will be steam engines. 

A marked feature in connection with the new and large colliery 
sinkings of late is the starting of building societies and companies. 
One such has just been floated at Llanbradach, in the Caerphilly 
Valley. The promoters are principally Newport capitalists. 

The tone of business on ’Change, at Cardiff, mid-week, was 
regarded as satisfactory, and prices of steam coal ruled firmly. 
The latest quotations were—best, 9s. 6d. to 9s. 9d.; seconds, 9s. 
to 9s. 3d.; while some cheap steam coals were offered as low as 
8s. 6d. Small steam showed a slight improvement, and sales were 
effected at 4s. to 4s. 6d. With regard to house coal it was felt 
that the usual decline was setting in. No. 3 Rhondda was quoted 
at 10s. 6d.; brush, 8s. 6d.; and small, 6s. Swansea prices are still 
low ; best steam, from 9s.; bituminous, from 10s. 6d.; and anthra- 
cite, from &s. 6d. Best anthracite is selling at 13s. to 13s. 6d.; 

tent fuel both at Cardiff and Swansea is selling from 9s. 3d. to 

s. 9d., and the demand is a little better. In pitwood an im- 
provement has set in at Cardiff; best is selling at 14s. 3d. to 
14s. 6d.; Swansea prices, 15s. 6d. to 15s. 9d. 

The outlook in the iron and steel trades continues dull. 

Glasgow pig continues down, quotations being at 40s. 9d. It is 
thought that this is about the lowest figure that it will decline to, 
and on ’Change, Swansea, this week there was a slight disposition 
to take advantage of the price. Middlesbrough was offered at 
34s. 4d., hematite at 45s. 8d. In steel rails, Welsh bars, and steel 
sheets there was nochange in price. The standing quotation now 
for steel rails is £4 heavy sections, but prompt cash would 
tempt to lower. Bessemer bars are being offered at £4 8s. 6d., 
and Siemens best from £4 15s. These figures are regarded as very 
low, and upon the slightest improvement in tin-plate would 
certainly not remain long. 

At Swansea there is an improvement showing itself in the tin- 
plate trade, and this week I am told the quoted prices were had with 
little difficulty. These were : Bessemer, 12s. to 12s. 3d. ; Siemens, 
12s, 3d. to 12s. 6d. ; charcoal, 13s. to 13s. 6d. ; ternes as usual 22s., 
24s,, 26s. The disposition in the tin-plate market amongst buyers 
has been to press for 3d. off quoted prices. Now there is a pro- 
spect that quotations may be exceeded ; inquiries are increasing. 

is week will be a busy one in anticipation of an advance in 
freights. A number of vessels are loading, and still more due to 
load for the United States, and latest intelligence of the tin-plate 
made from that quarter is held to be encouraging. Last week 
witnessed a good make at the tin-plate works, no less than 
125,450 boxes being brought into stock. Shipments amounted to 
92,299 boxes. At present stocks stand at 265,499 boxes. Swansea 
imports last week included a large —— of tin-plate from 
Monmouthshire, barsand pig from the North, and foreign ore. 

On Saturday a meeting of tin-plate delegates, seventy in number, 
was held at Swansea, when various points of the current trade were 
discussed. Complaint was made of the violation of certain rules by 
makers, and the danger of over-production was commented upon. 
One delegate characterised it as ‘‘a demon which tampered with 
workmen’s wages.” In reference to over-production, the fact was 
mentioned that during last month one roller had turned out 965 
boxes. 

I am glad to record a good deal of vitality at Briton - The 
output of pig iron is large, and the demand is ter than the 
supply. the steel works are busy, and bar is selling freely; At 
the _ tin-plate works a powerful new engine and two addi- 
tional tin-plate mills have been started. 

A new industry, that of a railway wagon works, has been pro- 
jected in the neighbourhood. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
Durrinc the past week there have been some slight symptoms of 





improvement perceptible in the iron trade, and the position of 











both the raw and the finished iron branch would seem . 
a little more satisfactory. to become 
ports from Silesia state the condition of the finished iro 
trade to be rather favourable, both as regards prices and demand. 
Bresiau dealers have even ventured an advance of M. 5 p.t, on 
bars. Pig iron, on the other hand, is still very quiet, with “a 
the most limited amount of new work coming forward. The steel 
works, as well as foundries and machine factories, continue ver: 
indifferently employed, y 

In Austria-Hungary both makers and consumers report them- 
selves fairly well satistied with the present state of the market 
The demand coming forward, though not a very strong one, is just 
sufficient to keep the works well and _ satisfactorily occupied 
There is a lively business doing in the steel trade, rails being in 
nator iene A good request. The shipbuilding and engineeri 

epartments are ong 4 to continue in brisk employment for some 
time to come, the Donau Steamboat Company having ordered 
twelve large tow-boats. Official quotations are the same as durin 
previous weeks, J 

A tone of depression is again noticeable on the French iron 
market. The inquiry alike on home and on foreign account is 
exceedingly small. In nearly all departments except, perhaps 
where some special work is keeping the establishments engaged, 
a decreasing activity is perceptible. : 

In Paris bars continue to be quoted M. 150 to 155f.; girders 
160 to 165f. p.t. ie 

On the Belgian iron market there is almost an entire absence of 
buying of any weight, consumers just covering their immediate 
requirements. Prices are exceedingly depressed, and in many 
cases do not cover the actual costs of production. In consequence 
of this, many works have further reduced production, while others 
have stop altogether. Forge pig has been reduced on 43f, p.t, 

On the Rhenish-Westphalian iron market demand shows some 
improvement, but when it is considered that prices are as much 
depressed as ever before, with perhaps a stiffening tendency here 
and there, the present state of the market cannot be termed a 
favourable one. At this time of the waa there is generally an 
increasing demand perceptible in some branches of the iron trade, 
Time will show whether the present improvement is only temporary 
or the beginning of a more favourable period for iron business, In 
the Siegerland the inquiries for iron ore have been coming forward 
rather more freely, but there has been no change in prices, In 
pig iron the demand has beena trifle better, for some sorts at least, 

ut still the pig iron trade does not present a favourable aspect, 
In spiegeleisen, which is firm in quotation, some orders have been 
booked just lately. 

The malleable iron market has been a little more animated this 
week than last, and buyers are showing less reserve generally, 
Although prices do not show the slightest inclination to move 
upward, and the business doing is decidedly not a brilliant one, 
makers report themselves fairly well satisfied, the orders they get 
being sufficient to keep the works going. Bars are regularly 
inquired for; girders, too, have been rather more briskly called 
for, owing to some revival in the building line. In hoops the 
improved tone of former weeks has been well maintained. For 
plates, as well as for sheets, the demand is pretty favourable. In 
wire and wire nails no change can be reported ; employment has 
somewhat increased, but prices are very unsatisfactory. Regarding 
the situation of foundries, machine and wagon factories, nothing 
can be added to what was reported in last week’s letter. At a late 
tendering for steel rails for Baden Railway M. 116 p.t., free Mann- 
heim, was the lowest offer. 

An order for 5250 t. of steel rails for the railway line Herzogen- 
rath-Sittard-Eindhoven, has been awarded to Krupp in Essen, at 
5340 fl. p.t., free Amsterdam. 

In 1892 the export of scrap iron in Germany amounted to 
64,077 t., against 52,096 t. in 1891. Of these 2039 t. went to 
Freihafen, Hamburg ; 8362 t. to France, 14,288 t. to Italy, 14,969 t. 
to Austria-Hungary, 8284 t. to Switzerland, and 1153 t. to the 
United States of America. 

In pig iron the export amounted to 113,291 t., against 111,154 t. 
in the year before. Belgium took 29,528 t.; France, 33,646 t.; 
Great Britain, 2256 t.; Italy, 4056 t.: Low Countries, 846 t.; 
Austria-Hungary, 7731 t.; Russia, 5442 t.; Switzerland, 5398 t.; 
and the United States, 22,510 t. 

The import of pig iron to Germany was in 1892 209,306 t., 
against 244,852 t. in 1891 ; 175,023 t. were imported from England, 
14,985 t. from France, 7438 t. from Sweden, 6296 t. from Spain, 
2900 t. from Austria-Hungary, 2301 t. from yo and 238 t. 
from Holland. The import in malleable iron was 21,085 t., against 
22,364 t. in the year before ; 14,071 t. came from Sweden, 4038 t. 
from England, 1374 t. from Austria-Hungary, 716 t. from France, 
and 280 t. from Belgium. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Passenger locomotive.—For regular passenger service and fast 
freight service the Chicago, Rock Island, and Pacific Railroad uses 
eight-wheel engines—four-coupled wheels, and a four-wheel leading 
truck—of compact and simple design. The engines were formerly 
fitted with the Eames vacuum brake on the driving-wheels, but as the 
handling of the vacuum driver brake and Westinghouse train brake 
sometimes caused severe shocks in passenger service, the Westing- 
house driver brake is now used, operated simultaneously with the 
train brake. The fire-box has a brick arch resting on three 3in. 
water tubes, and the engine has the extension smoke-box and open 
smoke-stack, which, with the brick arch, gives much better results 
than the short smoke-box and diamond smoke-stack. One of the 
engines has been equipped with a pressed steel truck frame. The 
cylinders are 18in, by 24in.; driving wheels, 5ft. 8fin.; truck and 
tender wheels, 2ft. 9in.; truck wheel base, 5ft. 10in.; truck pin to 
driving axle, 11ft. 8hin.; driving wheel base, 9ft.: total engine 
wheel base, 23ft. 74in.; length of engine over all, 34ft. “hin. 
height from rail to centre line of boiler, 7ft. 3gin.; height to top 
of smoke-stack, 14ft. niga diameter of boiler, 4ft. 8in.; 220 
tubes, 2in. diameter, 11ft. 7}in. long. Steam pressure, 170 Ib. per 
square inch. Weight on drivers, 69,800 1b.; on truck, 37,500 Ib.; 
total weight of engine, 107,3001b.; weight of engine and tender— 
with 5 tons of coal—178,300 lb. Heating surface, 1336 square feet 
of tubes, 1481 total. Capacity of tender tank, 3200 U.S. gallons. 
Fire-box, 6ft. 3}in. by 2ft. 9§in. inside. 

Railways.—The Old Colony Railroad will spend 6,500,000 dols. 
in elevating its four tracks into the city of Boston, building a new 
terminal passenger station, and establishing new freight yards, 
roundhouse, &c. About 1,000,000dols. more will be spent in 
raising the tracks, to avoid fifteen grade crossings in Brockton. 
The ian Pacific Railway, which already controls the Duluth, 
South Shore, and Atlantic Railroad, has acquired the nar goo 
Duluth and Winnipeg Railroad, which has been commenced, and 
is expected to strike a valuable mineral district. The Grand 
Trunk Railway has the 333 miles between Montreal and Toronto 
all double-tracked, except fifty-seven miles. The Canadian Pacific 
Railway has also applied for power to acquire the Internationa! 
Railway, and several small lines between Montreal and Ottawa. 
The Nelson and Fort Sheppard Railway is proposed between 
Washington and British Columbia, and work on 110 miles is to be 
commenced soon. The Jacksonville, St. Augustine, and Indian 
River Railroad has let contracts for fourteen miles of road along 
the east coast of Florida, opening up a fruit district. The Chicage 
and North-Western Railroad will spend a large sum in elevating 
its tracks near Chicago, and re-arranging its terminals and freight 
yards in that cit; The Pennsylvania Railroad has ordered 60, 
tons of steel rails for new work and re-laying during the present 

ear; the system has 7979 miles of road and 14,278 miles o' —. 
The Tehuantepec Railway in Mexico is expected to be complete 
by June, and work is progressing on the railway and harbour 
works, 
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AMERICAN NOTES. 
(From our own Correspondent.) 

New York, Merch 10, ’ 

"ug banks are running very close eir 
wie capacity, and a stringency is threatened 
should gold exports continue on a large scale. 
Railroad earnings show a slight decrease for 
February on 131 roads owing to bad weather. 
The iron trade is active, and the output, except in 
pig. iron, is greater than a month ago. Heavy 
spring and requir ts are in sight, but 
the placing of orders is delayed lest prices may 
shrink. ‘ihe anthracite and bituminous coal 
trade is active, but Fw are low, Ship and 
boat building, car and locomotive building, and 
the manufacture of railway, mill, and shop and 
electrical equipments are all activity. Confidence 
is affected by unsettled financial conditions, but 
the opinion in commercial and banking circles is 
that no severe trade disturbance is near at hand. 











LAUNCHES AND TRIAL TRIPS. 


On the 20th inst. Messrs. Ropner and Son 
launched a steel screw steamer of the following 
dimensions, viz.: Length, between perpendiculars, 
315ft.; breadth, 40ft. 6in.; depth moulded, 23ft. 
Zin. She will be classed 100 Al at Lloyd’s, and carry 
4450 tonsdeadweight on Lloyd’sfreeboard, She has 
raised quarter deck and partial awning deck, cellular 
bottom for water-ballast, and is built on the web 
frame principle, having all the latest improve- 
ments for a first-class cargo steamer. Heer triple- 
expansion engines are by Messrs. Blair and Co., 
of 1000 indicated horse-power, with two large 
steel boilers working at 160lb. She has been 
built for the s.s. Hannah M. Bell Steamship Co., 
and the name of Hannah M. Bell was given to 
her by the lady after whom she is called. 

On the 14th inst. the steamship William Storrs, 
which has been built to the order of the Red 
“RR” Steamship Company—for whom Messrs. 
Stephensand Mawson, of Newcastle-on-Tyne, are 
the managers—left the yard of the builders—the 
Tyne Iron Shipbuilding Company, Willington 
Quay—for her trial trip. The vessel, which is an 
admirable type of the modern cargo carrier, is 
classed 100 Al at Lloyd’s on the awning-decked 
rule, being titted with ‘tween decks right fore 
and aft, thus avoiding a break at the after part 
of the vessel, and the consequent want of con- 
tinuity in the decks. She is B35 tt. long by 43ft. 
broad by 25ft. 3in. in depth to main deck, and is 
designed to carry a deadweight of nearly 55 
tons. She has been fitted with triple-expansion 
engines by Messrs. Blair and Co., of Stockton- 
on-Tees, having cylinders 24in., 40in., and 65in. 
by 42in. stroke, with two very large single- 
ended boilers fitted with patent furnaces. After 
the trial trip, which was of a highly satisfactory 
character, the engines working smoothly and a 
good rate of s being attained by the vessel, 
a numerous company sat down to the luncheon, 
being presided over by Mr. William Storrs, of 
Stalybridge, the chairman of the Red “RR” 
Steamship Company, and after whom the vessel 
was named, 

On Monday the s.s. City of Kingston left the 
Cleveland Dockyard of Sir Raylton Dixon and 
Co., Middlesbrough, for the purpose of testing 
her speed during a series of runs over the 
measured mile, and also along the coast. Ex- 
cellent results were obtained under all conditions, 
and the high speed of thirteen knots guaranteed 
by the builders was exceeded by over one knot. 
Engines were fitted by Messrs. Westgarth, Eng- 
lish and Co., Middlesbrough, the cylinders bein 
20in., 32in, and 52in. by 36in. The principa 
dimensions of the steamer are: Length, 214ft.; 
beam, 29ft. 6in.; depth, 21ft. 6in. She has 
been built of steel to the order of Messrs. T. S. 
and G, Vipond, of Montreal, and is of special 
design throughout for the carrying of fruit and 
> from the West Indian Islands and 
‘lorida to Canadian and United States ports. A 
very handsome saloon for the use of the 
passengers is fitted in a house erected on the 
spar-deck, the panels and other decorations 
being a speciality of the builders, Everything 
which can conduce to the comfort and con- 
venience of passengers in a tropical climate has 
been provided, including awnings all fore and 
aft, baths, thorough ventilation of state-rooms, 
saloon, &c, A promenade deck is fitted over the 
deck-house, and on this is placed the chart and 
wheel-house, Special provision has been made 
for the storage of the fruit cargoes and for the 
ventilation of the holds, &c., by means of special 
machinery and revolving fans. “The same builders 
have previously built several steamers for this 
particular trade, and in every instance these have 
sroved successful boats, and in the City of 

ingston is combined the results of this special 
experience, The steamer has been constructed 
under the superintendence of Messrs. Irwin and 
Atkinson, of Liverpool, and at the conclusion of 
the trials she returned to Middlesbrough, where 
= will complete her loading for Jamaica, West 

ndies, 

A trial trip of unusual interest to shipowners 
at the present time took place in Hartlepool Bay 
on the 14th inst., viz., that of the s.s, Mark Lane. 
This vessel is an old st , having compound 
engines, whose boilers had become entirely worn 
out, and it was absolutely necessary that some- 
thing, therefore, should be done in her machinery 
department, er case was laid before the 
Central Marine Engine Works, who advised, as 
the best course from an engineering point of 
view, that the old machinery be entirely taken 
out and new triple engines of the latest design 
fitted on d, so as to secure the highest 
economy prevailing at the present day. This 
course the owners were unable to adopt, owing to 
the fact that the value of the steamer rendered 
it, in their opinion, unwise to expend so large an 
amount as would thus be involved. A quotation 
was, therefore, given for the supply of two new 

ilers, working at a pressure o 130 Ib., and for 
alterin; the existing engines by fitting new liners 
in both, which greatly reduced their diameter. 
ies course represented a plan that would be 
ikely to give an economy midway between that 
of the ol engines at low pressure and that of 
modern triple engines. e quotation was ac- 
he sov and the work of thus altering the 
machinery to what may be called the high- 








ressure two-cylinder compound type has now 

com executed at the Central Engine Works, and 
has caused a great amount of interest to be 
excited amongst shipowners in this and other 
districts as to what will prove to be the result 
from an economical pe of view, seeing there 
are now so many old steamers that cannot at 
present be profitably run in competition with 
more modern vessels. The vessel was taken to 
sea on the 14th inst., as we have said, and the 
engines were found capable of = handled 
in the most satisfactory manner. e newly- 
arranged valve setting, to suit the altered con- 
dition of the cylinders, was found to have been 
very accurately devised, resulting in the horse- 
power being almost exactly balanced on the two 
cranks, although there existed no independent 
expansion arrangement on either engine. The 
engines, when fully let out, ran freely at seventy 
revolutions per minute, with the vessel drawing 
about 14ft. 6in. aft, and the speed of the ship 
was found to be 12} knots at these revolutions, 
a speed that speaks highly for the new propeller 
which has been fitted of the special type manu- 
factured at the Central Engine Works. The 
boilers kept up the steam pressure throughout 
the whole trial with the greatest ease, and alto- 
gether the trial seemed to give promise of com- 
plete success in every ig A The results of the 
first voyage of the Mark Lane after this altera- 
tion will keenly looked forward to, and it is 
expected that the conversion, although not the 
best possible in an engineering sense, is one that 
will lead to a large amount of business being done 
in the same way with other old steamers that are 
not worth the outlay necessary to fit them with 
new engines. The trial was witnessed by Captain 
Couch, the marine superintendent, and by Mr. 
Evans, the assistant engineer superintendent to 
the owners, Messrs. John Cory and Sons, of 
Cardiff, and by Mr. T. Mudd, representing the 
Central Engine Works. 

On Tuesday afternoon, the 21st inst., Messrs. 
Craig, Taylor and Co., launched from their 
Thornaby shipbuilding yard, Thornaby-on-Tees, 
a steel screw steamer of the following dimensions: 
244ft. by 34ft. by 17ft. 9in. depth moulded. The 
vessel is built with a long raised quarter-deck, 
bridge, and top-gallant forecastle, and to the 
highest class in Lloyd’s. She is on the web-frame 
orinciple, and has cellular bottom fore-and-aft 
for water ballast. Her engines are by the North- 
Eastern Marine Engineering Co., Sunderland, 
and are of the following sizes:—18hin., 30in., 
49in., by 33in. stroke; two steel boilers 1601b. 
pressure. She is fitted with four steam winches, 
steam windlass, and steam steering gear, and all 
the latest improvements so as to fit her for her 
intended trade. The vessel has been built to 
the order of Consul Arel Georgii, for the 
Rederiaktiebolaget ‘‘Condor,” of Stockholm, and 
under the superintendence of Captain Alex. von 
Bjirnmarck, who will take command of the 
vessel. As she left the ways she was named the 
Falken by Miss Clark, daughter of Councillor 
Clark, West Hartlepool. 

On March 20th Messrs. Furness, Withy, and 
Co., launched from their shipbuilding works 
at Hartlepool a large steel screw steamer built to 
the order of the Commercial Steamship Company, 
London. The vessel is a very substantial type of 
a modern cargo boat, measuring over 300ft. in 
length, and built throughout of Siemens-Martin 
steel, with a large measurement and deadweight 
capacity, and built to the highest class at Lloyd's. 
To get as much strength as possible the greater 
= of the shell plating is in 32ft. and 24ft. 
engths, this plating being efficiently backed up 
by strong sectional framing carrying the strengt 
to the top of the vessel all fore and aft, the top- 
side plating being extra thick to withstand the 
heavy Atlantic trade, also the bottom plating is 
thicker in way of all ballast tanks to allow for 
the vessel lying aground whilst taking in cargo. 
To allow for corrosion the whole of the weather 
decks, tank tops, floor plates, &c., are of extra 
thickness, there being practically no thin steel in 
the ship. A new design of bilge intercostal keel- 
son is fitted in the holds, Sivewright’s patent. 
By this new arrangement very much of the 
dunnage and damage to bag cargo is avoided, 
there being no pockets or receptacles for loose 
grain, coals, dirt, &c., consequently these keel- 
sons can be much more rapidly cleaned down 
when discharging cargo. e vessel will be 
rigged as a pole-masted schooner. The machinery 
has been constructed by the well-known engi- 
neers, Messrs. Blair and Co., Stockton-on-Tees. 
She will have two single-ended boilers worked 
with high-pressure steam, Every provision has 
been taken in designing the machinery to get it 
built of the most substantial character for the 
heaviest trading. It is anticipated that a good 
speed will be attained by this vessel, as she is finer 
lined than the ordinary run of cargo boats. The 
hull and machinery have been constructed under 
the supervision of Mr. E. T. Jones, superinten- 
dent for the Commercial Steamship Company. 
On leaving the ways the vessel was named 
talc y Mrs. G. W. Sivewright, of Hartle- 


pool, 

On Saturday there was launched from the 
shipbuilding yard of Messrs. MaclIlwaine and 
MacColl a steamer 302ft. long, 41ft. beam, and 
21ft. deep. The vessel, which is the second built 
2 the firm for the same owner, is to the order of 

r. A, Embiricos, of Braila, and was named Maria 
by Miss MacColl. She was at once taken in tow 
and berthed in the Abercorn Basin to receive her 
machinery and outfit, and it is expected that she 
will be delivered within the next few weeks. The 
hull and machinery are to the specifications of the 
owner's —r engineers, Messrs, William 
Esplen and Son, Liverpool. The engines are of 
the builders’ triple - compound type, having 
cylinders 23in., 37in., and 60in. diameter, operat- 
ing on three cranks; the boilers being of steel, 
— to yee - 

essrs. Fleming an erguson, shipbuilders 
and engineers, Paisley, launched on Tuesday a 
steel screw steamer having dimensions 175ft. by 
26ft. Gin. by 13ft. She is to be fitted with a set 
of the builders’ patent quadruple engines to indi- 
cate 1000-horse power, to drive her a loaded speed 
of 12 knots. This steamer has been built to the 
order of Messrs, Archibald Finnie and Son, Kil- 
marnock, and is to be employed by them in their 
coasting trade between Scotland and Ireland. 
The vessel was named the Archibald Finnie in 
memory of the late Provost Finnie, Kilmarnock. 
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Application for Letters Patent. 


*.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

7th March, 1898. 

4955. Winpow Sasn Fasteners, H. A. Budden, 

ndon. 

4956. ADVERTISING or Exuisitinc Device, W. G. 
Newman, London. 

4957. VeLociveves, H. H. Lake.—(7The Ames and Frost 
Company, United States.) 

4958. Pepas for VeLocipepes, H. H. Lake.—(The Ames 
and Frost Company, United States.) 

4959. Pepas for VeLocipepes, H. H. Lake.—(The Ames 
and Frost Company, United States.) 

4960. Dressinc and Freepine Tosacco, H. H. Lake.— 
(The Bohle Cigarette Machine Company, United States.) 

4961. Dressinc and Preparina Topacco, H. H. Lake. 
—(The Bokle Cigarette Machine Company, United 
States.) 

4962. CicgaARETTE Macuines, H. H. Lake.—(T7he Bokle 
Cigarette Machine Company, United States.) 

4968. Crank Swarts for Bicycies, W. H. Fauber, 
London. 

4964. Exastic Tires for VEHiIcLE WHEELS, A. Pelletier, 
London. 

4965. Conk Winpinc Macuines, I. Walker and G. 
Richman, London. 

4966. HoLLow ProJecTiLes or SHELLS, R. Low, 
London. 

57. MounTING FLY-WHEELS on ENGINE ‘Suarts, E. 
Seger, London. 

4968. VioLin Coin Rest, G. H. Eames, London. 

4969. STEERING GEAR for VesseLs, L. 8. V. Duzer, 
London. 

4970. STRETCHING Boots and Suoes, W. C. Morison, 
Lympstone. 

4971. Corton 
London. 

4972. TREATMENT of Sewace and Drariyace, W. H. 
Daniels, London. 

4973. Grease Traps, F. L. Rossignol, London. 

4974, | acme for Boots and Sxoes, R. T. Bear, 

mdon. 

4975. WueEe.s, P. Arbel, London. 

4976. Workino Raitway Switcues, Siemens Brothers 
and Co., Limited.—( Messrs. Siemens and Halske, 
Germany. 

4977. BREECH-LOADING Sportine Guns, C. F. Hacker, 
W. N. Martin, J. A. Scott, and B. Bogy, London. 

4978. QuiLL Winvers, C. Jones, London. 

4979. SULPHO Acips of the NAPHTHALENE Series, H. E. 
Newton.—(The Farbenfabriken vormals F. Bayer and 
Co., Germany.) 

4980. CookinG Apparatus, J. E. Russell, London. 

4981. TreatING Rice and other Gram, F. E. V. Baines, 
London. 

4982. WasHiNnG Vines, W. Weeks and Son, Ld., and E. 
Gascoine, jun., London. 

4983. GaRMENTs, J. B. L. Chevret, London. 

4984. CooLiInG and ConcEaLine Liquips, J. O. Spong, 


HaRvestinG Devices, G. Beekman, 


London. 

4985. ComBInep CEE and E..iptic Sprinos, J. Ivall, 
London. 

4986. ConveRsION of AiR into Ozone, W. 8. Simpson, 


4987. MeTaLLic Pavina for Roapways, H. B. Sheridan, 
ondon. 
4988. CinDER Sirter, E. J. Nowell and S. Cordery, 
London. 
4989. Tea Ports, E. J. Nowell and 8S. Cordery, London. 
4990. Fitrerinc Mepium, G. J. Kick and J. Wright, 
London. 


8th March, 1893. 


4991. FLoraL Decoration, A. E. Stansfield, London. 

4992. ELecrric Lamp Sockets and like Fitrines, H. 
Hirst, London. 

4993. Sprinninc Frames, Combe, Barbour, and Combe, 
Ld., Belfast. 

4994. Exvecrric Cinper Sirser, W. H. Haworth, 
Swinton. 

4995. Buttons, A. Morrow, Belfast. 

4996, pet ag: =the Cycies and other Venicus, J. D. 
Everett, Belfast. . 

4997. AUTOMATICALLY DeLivertna S™!™?*> H. Benson, 
Sal 


e. 

4998. Maxinc Extract of Corree’ J: Stevenson, 
ow. 

4999. MAKING Casks, A. Dunbar, Liverpool, ee 

5000. FrnisHinc STavE Bianxs for Cask’; 4. Dunbar, 


Liverpool. ey 

5001. Pyeumatic Tires, J. M. and W. Starley, 
Coventry. 

5002. aoa for Cycies and other VeniCLes, J. H. 
Brindle, Manchester. 

5003. SELF-SOAPING SHAVING Brusn, W. E. Proctor, 


North Shields. 

5004. Irons, S. Barrett, Keighley. 

5005. PREVENTING BuRSTING of CYLINDERS, E. Rollason, 
Birmingham. 

5006. Gas ENGINE Governors, E. Rollason and T. B. 
Barker, Birmingham. + fu 

5007. PuzzLes and Pocket Toys, J. Collett, Birming- 


m, 

5008. WinpInc Macuines, J. W. Smithies and J. 
Simpson, Halifax. 

5009. ConstrucTION of Cocks, A. B. Wilson, Co. Down, 
Ireland. 

5010. PerroLecm Enaines, J. Trewhella, Henley-on- 
Thames. 

5011. PerroLeum Enaines, J. Trewhella, Henley-on- 
Tham 


es. 

5012. GARDEN EpoInc and WATER CHANNEL, E. W. 
Crickmay, Sutton. 

5013. CompouND JACQUARD ‘MACHINES, R. Fierz, jun., 
Manchester. 

5014. Parent Hose Cire UNnROLLER, D. W. Gordon, 
Ryde, Isle of Wight. 

5015. UMBRELLA Rives, A. Steinthal, Manchester. 

5016. TRANSFERRING Heat from’ Frre-pLaces, D. W. 
Cuthbert, Glasgow. 

5017. Watcues and Ciocks, A. Gill, G ow. 

5018. Knitrep Bopices, R. Kerseland W. Montgomery, 


ow. 

5019. IncuBaTtors, P. Walsh, Manchester. 

5020. Couptinc Raitway Wacons, 8S. Hamer, Man- 
chester. 

5021. Carper Beatinc Macuines, W. and D. McGee 
and J. Weir, Glasgow. 

5022. Jornt FLances, J. C. Black, Glasgow. 

5028. Piayinc Games of Marsies, E. R. Baller, 
Southport. 

5024. Necktie or Scarr Apsuster, E. R. Baller, 
Southport. 

5025. Seat Sprinas, J. S. Middleton, Manchester. 

5026. Macuine for Recistertnc the Exact WEIGHT 
and Size of Current Couns, C. C. Littlehales, Bir- 
mingham. 

5027. SLEEVE Links, J. E. Maryon, London. 

5028. Propucinc Woven Borpers, W. Strang and 
Son, Glasgow. 

5029. PERMANENT Way of Rartways, W. B. Armstrong, 
Yorkshire. 

5030. Trousers Cup, L. O. Michael, Birmingham. 

5031. Butt-ENDED Spokes for Cycies, E. Leadbeater, 
Sheffield. 

5032. Sas Locks, G. Gibson, London. 

50838. Packina Goons, H. C. Hunter, London. 

5084. Spring WATER Barrow, 8S. M. Wilmot, Bristol. 

5085. Casg for PROTECTING PHOTOGRAPHIC FRAMES, G. 
C. J. Jelpke, London. 

5086, CLEANING TyPE of TYPE-wRITING Macuines, T. 
H. Stackhouse, London. 

5087, Lamps, P, Hathaway.—(S. Cooper, United States.) 





5038. Supptyinc Liquip Inpian Ink, H. L. Nikel, 
London. 

5039. CoLourinc Matrers, C. D. Abel.—(The Actien 
Gesellachast fiir Anilin Fabrikation, Germany.) 

5040. Drivinc orF Heavy Vapours of Soivents, The 
Patent Syndicate Lightning Oil Extractor Company 
and H. A. A. Dombrain, London. 

5041. PNeumatic Tires and WHEEL Rims, D. Willman, 
London. 

5042. Nam for Hanocinc Framep Pictures, A. 8. 
Jackson, London. 

5043. Lamp for TRaveLLerRs, A. 8S. Jackson, London. 

5044. Mecuanicar Bune for Barrets, J. T. Beckwith, 
Birmingham. 

5045. GOVERNOR Expansion Gear, J. Meredith, Bir- 
mingham. 

5046. TRAVELLING Boxes, W. H. Dawson, Manchester. 

5047. Mounts for Juas, W. Fryer and F. A. Coles, 
London. 

5048. CoNNECTING Tacs of Braces, A. M. and F, 
Philpot, London. 

5049. Sarety Lock, F. Schneider, London. 

5050. ComBINED TRAVELLING Baskets, F. Schneider, 
London. 

5051. Primary Batreries, T. Coad, London. 

5052. OPENING Screw StoprerRep Borttes, H. D. Hill, 
London. 

5053. GENERAL JOINERY Macuines, J. Anderson, New- 
castle-on-Tyne. 

5054. Gas Fires, E. W. T. Richmond and J. F. Sim- 
mance, Warrington. 

5055. Foa Sienaus, H. F. Clark and J. P. O'Donnell, 
London. 

5056. BenpING Epces of Sueet Mera , D. Smith, jun., 
Wolverhampton. 

5057. Saver for Drawine ALE, &c., A. L. Dalton, 
Nottingham. 

5058. GRINDING and PULVERISING MILLs, J. Hunt, 
London. 

5059. Taps, W. H. Burkitt, London. 

5060. MECHANICALLY AcTING MusICAL INsTRUMENTS, F. 
A. Richter, London. 

5061 FUNNEL with CLosING APPLIANCE, T. H. Stringer, 
London. ° 

5062. ComBinaTION Harr Brusn, &c., T. B. Jack, 
London. 

5063. PockKET-KNIFE, T. B. Jack, London. 

5064. ELecrric Cocks, J. Cauderay, London. 

5065. APPARATUS for EXTINGUISHING Fires, J. G. 
Lorrain, London. 

5066. FILLinc Borties, W. A. Bowie and E. J. Dodd, 


mdon. 

5067. New Fasric, A. L. Cudy and J. H. Vacherie, 
London. 

5068. CommopbE and Binet, M. 8. Simpson, London. 

5069. FLUsHING CisTeRNs, L. Waghorn, London. 

70. ScrEw-cuTtinc LatueE, H. G. Marshallsay and T. 
Richardson, London. 

5071. AncHors, J. Eynon, London. 

5072. BrusHEs, 8. Abraham, London. 

5073. Apparatus for Fittertne Liquips, J. Féraud, 
London. 

5074. MANUFACTURING RUBBER Stamps, A. J. Boult.— 
(G. J. B. Rodwell, United States, 8. J. Moor, and H. C. 
Secord, Canada.) : 

5075. Inkinc Paps, A. J. Boult.—(@. J. B. Rodwell, 

1 {United States, S. J. Moore, and H. C. Secord, Canada.) 

5076. FRET-SAWING APPARATUS, J. Noble, London. 

5077. APPARATUS for PartnG Boot Epces and HEELs, 
— Machinery Syndicate and C. H. Southall, 

mdon. 

5078. APPARATUS for BURNISHING Boor HEEL EpceEs, 
Southall’s Machinery Syndicate and C. H. Southall, 
London. 

5079. Cricket Stumps, G. A. Cartwright, London. 

5080. Preumatic Tires, A. J. Boult.—(L. Rochet and 
Cie., France.) 

9th March, 1893. 


5081. PENHOLDERS, E. Lintz, London. 

5082. Gor CLuBs, W. Park, jun., Glasgow. 

5083. BuRNisHING Boot Bottoms, C. H. 
Leeds. 

= FasTENING ELECTRICAL ConpuctTorRs, E. C. Day, 

Se Protectine VaLve, W. Shedden, Paisley, 


Southall, 


5086. Brick-cUTTING TACKLE, D. L. Martyn, Hebburn- 
on-Tyne. 

5087. Wixnp Motors, W. J. 8. Barber-Starkey, Man 
chester. 

5088. Hats, A. Mack, London. 

5089. Starr-rop Eyes, W. H. and E. A. Richards, 
Birmingham. 

5090. TrrEs for Cycies, J. M. Boyd and W. J. Taite, 
Glasgow. 

5091. STEAM ENGINEs, 
Manchester. 

5092. WHEELS for Licut VEHICLEs, A. Rothwell, Man- 
chester. 

5093. INcREASING Power of Enainegs, F. Bamford and 
W. Howarth, Rochdale. 

5094. BLIND FurnNiTuRE, W. Hopkins, Birmingham. 

5095. VENTILATING Sewers for Bvivprnas, J. 
Hollingworth, Huddersfield. 

5096. Boor Protectors, J. Blakey, Halifax. 

5097. Rotts of Rotting Macuinery, A. Blackwell, 
Birmingham. 

5098. AuToMATIC CLAMPING TIME Fuss, H. Tolley, Bir- 
mingham. 

5099. WASHING VessELs and DisuHes, H. A. H. T. Ber- 
tuch, Liverpool. 

5100. ore Wires for PLants, E. Woods, Liver- 


J. Lever and M. W. Mills, 


pool. 

5101. INTERLOCKING Sicnats, &c., G. E. Fletcher, 
Liverpool. 

5102. Pin-pusHER, J. W. T. Branwhite, Brighton. 

5103. Section of Iron or STreet Bars, W. Harvey, 


mgport. 

5104. Tosacco Pirrs, C. H. Harrison, London. 
5105. Gas-r1nG for ProsectiLes, H. C. W. Hamilton, 

Woolwich. 
5106. Locks, G. Spencer, Willenhall. 
5107. Soap Coo.inc Frames, H. D. Morgan, Liverpool. 
5108. METALLic Roorrne, C. F. Elliott, Liverpool. 
5109. CouPLING ALTERNATING Dynamos, W. Lowrie, 


mdon. 

5110. CHarcinc ELectric AccuMULAToRs, W. Lowrie, 
London. 

5111. Mats, B. Whiteley, Sheffield. 

5112. WasHERs for Lockine Nuts, H. W. Townsend, 
Newport, Mon. 

5113. SLorrine Toot, W. Henshall, Prescot, near 
Liverpool. , 

5114. Sanirany Pipes, H., J., and A. Coulthurst, 
Manchester. 

5115. Frre-Bars, J. W. Goodreds, Birmingham. 

5116. Caprnet and other Hanpies, 8S. Timings, Bir- 
mingham. 

5117. BaromeTER, E. Biebisch, Berlin. 

5118. Lear Drawinc Apparatus for Looms, E. W. 
Schone, Berlin. 

5119. PottsHinc Hats or Bonnets, J. 8S. Macarthur, 

ow. 

5120. JacquarD, R. Baker, Nottingham. 

5121. Smoke Cow. or VENTILATOR, 
London. 

5122. Borers, R. Scott, Newcastle-on-Tyne. 

5123. Courtine Rotiinc Srock, J. Cartwright and J. 
Vickerstaff, London. 

5124. Dryine and CooLine 
London. 

5125. Cycie Tires, E. F. Mitchell, Ealing. 

5126. Sprines, 1. M. Bourke, London. 

5127. Taps or Cocks, P. Roberts and T. L. Bullworthy, 
London. 

5128. Manages, T. Weston, London. 

5129. Heap Coverine, W. W. Wagstaff, London. 

5130. CycLe WHEELS, W. B. Downey, Hendon. 

5131. PLoucn, E. Robinson, Barnes. 

5132. Utmisinc Waste CHEMICAL Propucts, J. Hill 


W. Eatwell, 


BaRRELs, W. Farrar, 


on. 
5188. Stanps for Nicut-ticuts, J. A. Macmeikan, 
London. 
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5134. DeTacHaBLe Puvo-mILL Knure, A. Lowe, Cowley 
Peachey, near Uxbridge. 

5135. IncuBaToR and FOsTeR - MOTHER, F. Herbert, 
London. 

5136. Srove, J. T. R. Hahmann, London. 

5137. Maxinc OrNameNTAL Tives, D. L. Collins, 
London. 

5138. Lamps, 8S. Falk, London. 

5139. Break- pown Sportinc Guns, 8. Grant, jun., 
London. 

5140. ll FACTURE of MrineRat Teers, R. Brewster, 
London. 

5141. Dye-sturrs, 8S. Pitt. —(L. Cuasaclla and Co., 
Germany.) 

5142. INcaNpEsceyt Evectrric Lamps, Sir C. 8. Forbes, 
London. 

5143. Micropuones, Sir C. S. Forbes, London. 

5144. Movu.ps for Sweermeats, A. Horn, London. 

5145. Borer, B. J. B. Mills.—(4. Coignet, France.) 

5146. Canpesticks, T. 8S. Payne, London. 

5147. Mountrync Harr upon Tareap, J. T. Tussaud, 
London. 

5148. ArracHinc HaNpDLEs to Toots, C. Brown and G. 
Gent, London. 

5149. Screw Prope vers for Suips, R. G. Fuvot, 
London. e 

515). Pyevcmatic Trrep Waee.s, W. H. Cocks, | 
London. 

5151. Pwevmatic Tires, A. E. Hankins, London. 

5152. Mepicatep Cicarerre, J. Arthurs, London. 

5153. Coat SHovELs, J. S. Metcalfe, London. 

5154. Purse, J. R. Phillips, London. 

5155. Proretters for Sutips, E. M. Canneaux, 
London. 

5156. Matrer for Use in Cutorination, C. Raleigh, 
London. 

5157. Srem-cuipes of Sramp Barrerigs, C. Raleigh, 
London. 

5158. Type-wrrters, C. Raleigh, London. 

5159. SEPARATING Meratuic Susstances, C. Raleigh, 
London. 

5160. SeparaTinG Metauiic Supstances, C. Raleigh, 
London. 

5161. STAMP-BATTERIEs and PULVERISING MACcHINEs, C. 
Raleigh, London. 

5162. Screens for Sramp-BatTrerRties, C. Raleigh, 
London. 

5163. Treatment of Stiwes or Ore, C. Raleigh, 
London. 

5164. Rererence Inpex, W. T. Mack, London. 

5165. Fiusuiye Apparatus, G. G. M. Hardingham.— 
(J. A. Newton, Victoria.) 

5166. ATracHMENT for Skate Straps, H. German, 
London. 

5167. Process for Treatine Tea, J. D. Cahill, London. 

5168. Hovusema’s KNEELING Pap, W. Upton, London. 

5169. ENvELopes, M. W. White, London. 

5170. Manvracture of Lenses, H. V. Weyde, London. 

5171. Improvep Ececrric Sarery Lamp, D. Tommasi, 
London. 

5172. Mixinc Macuives, A. J. Boult.—(P. Kiipper, 
Germany.) 

5173. Om Sroves, F. G. Mylrea.—(L. F. Wilder, United 
States.) 

5174. Wrappers for Cicaretre Papers, F. Brousse, 
Liverpool. 

5175. Heap Licuts, F. G. Mylrea.-{(G. W. Jacobs, 
United States.) 

5176. Mancracture of Hats, J. B. Harrison, Man- 
chester. 

5177. Hovtpers for CanpLes, W. A. Thornton and 
W. K. Ferro, London. 

5178. Makinc Puiastic ARTICLEs, E. and W. Gelinek, 
London. 

5179. Apparatus for DeLiverrsc Rary-waTer to 
Drains, H. H. Lake.—+(C. Lafforgue, France.) 

5180. MaTRIX-MAKING Macuines, A. G. Hyde, London. 

5181. Lamp and Evectricat Ienrtine Device, J. Lang, 
London. 

10th March, 1893. 


5182. CompixaTion Spoon and Fork, J. Thornber, 
Cheshire. 

5183. Steps Pczz.e, R. Lotty, London. 

5184. The Unique Srove Bruss Tipy, W. Greenwood, 
Barnsley. 

5185. Automatic Beer Economiser, A. Barraclough 
and W. Cooper, Yorkshire. 

5186. SrrercewerR for Canoes and Boars, R. A. Strick- 
land, Middlesex. 

5187. Wueets for Bicycres, &c., W. A. Stanfield, 
Belfast. 

5188. Arracainc Hampers to Skips, F. 
Manchester. 

5189. Arracuinc Currs to Sairt Sveeves, J. Morris 
and W. H. Forsyth, Bristol. 

5190. Ksirrep Fasrics, A. E. Adams, W. A. Sheffield, 
and J. Hallam, Leicester. 

5191. Watcu Carriers for Bicycites, H. Antrobus, 
Bristol. 

5192. Apparatus for Dryinc Damp Boots, J. Garvey, 
Glasgow. 

5193. Cuttinc Toots, E. Smith, Birmingham. 

5194. Sprinc Wire Banos, 8. M. and C. M. Levi, Bir- 
mingham. 

5195. Bicycies, P. Bell, Norfolk. 

5196. RirLe Tarcerts, C. S. Jones, Bristol. 

5197. Propuction of ALKALI, J. Hargreaves and T. 
Bird, Liverpool. 

5198. ELecrrotytic APpaARaTvs, J. Hargreaves and T. 
Bird, Liverpool. 

5199. Gas Propucers, J. Hargreaves, Liverpool. 

5200. ADVERTISING, E. A. Olivieri, Birmingham 

5201. Scrapers for Rotvers of PrRintinG MACHINEs, 
H. Gauss, Manchester. 

5202. Potato Sorter, J. H. Lund, Flaxton, near York. 

5203. Winprnc Rotter Buiriyps, E. W. Margets, Bir- 
mingham. 

5204. Taste Forks, J. Whitfield and W. Peyton, 
Halifax. 

5205. Apparatus for Distyrectinc Racs, J. Illing- 
worth, Halifax. 

5206. Screw and ScREw-DRIVERs, T. Taylor, Hudders- 
field. 

5207. Jorntinc of SanrTaRy Appliances, M. J. Adams, 
York. 

5208. Scnoot Desks, 8. Bridge, Lye, near Stourbridge. 

5209. Expansion of Horse Hogs, C. and W. Stephen- 
son, Newark. 

5210. Feep-waTerR Fitter, J. McPherson and W. J. H. 
Adam, Glasgow. 

5211. Compinep Conpenser, &c., J. McPherson and 
W. J. H. Adam, Glasgow. 

5212. Rispep Pitre Faprics, J. R. and W. and J. 
Hutchinson, Manchester. 

5213. Construction of Jacquarp Macuines, T. J. 
Crossley, Manchester. 

5214. Lock for Miners’ Lamps, O. Hawkins, Glamorgan. 

5215. MATCHES SuPPLIED with Cicars, A. F. Edwards, 
London. 

5216. Oprarnrnc CoLour Lear for Buock1e, H. Ernst, 
Berlin. 

5217. Apparatus to be APPLIED to VessELs, B. G. 
Haynes, London. 

5218. Exrractinc Gotp from Ores, J. 8. MacArthur 
and C. J. Ellis, London. 

5219. PuHorocrapHic CAMERAS, J. Theobald, London. 

5220. UNBREAKABLE Spoon Busk, W. A. Avery, 
London. 

5221. Umprecia Fastener, T. E. Bamford, London. 


W. Skinner, 








5222. Apparatus for MeasuRING Fivrp, F. W. Turner, 
Bury St. Edmunds. 

5223. Sme Tine Furnaces, L. W. Broadwell, London. 

5224. Coatinc Meta Piates with Tis, W. P. Thomas 
and R. Davies, London. 

5225. ANTISEPTIC Batu, D. Anderson, London. 

5226. Manuractrure of Crystat Letrers, E. Bohm, 
London. 

5227. Makinc ENaMELLED Grass Letrers, E. Bohm, 
London. 

5228. Lystrument for Drawinc Curves, J. A. Gillett, 
London. 

5229. Hotpexs for Pencits, H. Taylor.—(E2ra-Gifford, 
United States.) 


5230. Batt Bearines for Axues, A. J. Boult.—(@. 
Neale, United States,) 

5231, PENCIL SHaRPENERS, G. “x , London. 

5232. a wrapHic Cameras, T. E. C. Wilson, Liver- 
poo 

5233. Improvep Printinc Macuinery, T. Forknall, 

mdon. 

5234. Borrtinc Macune, M. Donally, London. 

5235. Drivine Forks for Coarn Havwace, M. Garthorn, 
Durham. 

5236. Fue. Cuampers of Furnaces, R. Marshall, 
London. 

5237. Gas Reauxators, G. F. Redfern.—(J. Duncan, 
Canada.) 

5238. Construction of Furnace Roors, J. E. Bott, 
London. 

5239. Be.iows for Insect, &c., Powper, O. Scherff, 
London. 

5240. Repropuctnc Carvines in Woop, C. Hass, 
London. 

5241. Cicars, &c., J. E. Eggimann and R. Hediger, 
London. 

5242. Reets for Carryinc Batis of Twine, G. E. 
Mewis, London. 

5243. ApsusTiInc MovaBLeE Door Kwyoss, C. Wood, 
London. 

5244. Fotprne Boxss, C. R. 8S. Payne and I. W. Par- 
menter and Co., Ld., London. 

5245. Vices, M. Jaeger, London. 

5246. Lock, J. Allen, London. 

5247. TYPEWRITERS, QO. Imray. — (4. von Kunowski, 
Germany.) 

5248. BorLers, J. Armstrong, London. 

5249. Saarts of Venicies, A. Turley, London. 

5250. Brick, A. +e London. 

5251. Vatves, A. . Brookes. +L. I. Seymour, South 
Africa.) 

5252. Exctupinc Dust from Bearines, T. Miller, 
London. 

5253. ApveRTIsING, E. Carlton, London. 

5254. THEATRE Seats, E. Schlosser, London. 

5255. Borrte Sroprers and Tappinc Devices, J. 
Carnrick, London. 

5256. Gas Pumps, H. H. Lake.—(T. Buckeljau, Belgium.) 

5257. ANGLE MeasuRING LeveL, L. A. D. Montague, 
London. 

5258. SrRaiGHT-BAR Kwyirtinc Macuines, J. Walker, 
London. 

5259. GLazinc Srape, N. 
London. 

5260. TyPE-WRITING oe ry, D. T. Powell, London. 

5261. ELectric Bets, R. D. Bowm: an, _— 

5262. EXTENSIBLE CouNTERS, &e., J. L. V . Rougeaux, 
London. 

5263. Lire Buoy, B. Dunk, London. 

5264. CaNDLE ExTINGuIsHER, F. Samuelson and F. E. 
D. Acland, London. 

5265. PREPARATION of PipERAzINE, 8S. Pitt.—(7/ 
Chemische Fabrik auf Actien vorm. EB. Schering, 
Germany.) 





. C. Parascho and E. F. Thorpe, 
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5266. MetHop of Fotpinc CycLe Hanpies, M. Kent, 
London. 

5267. Steam Traps, G. J. Churchward, Swindon. 

5268. SHreELDs for WaTEeR-cLoset Traps, W. T. Pates, 
Fairview. 

5269. EartH C.osets and Commopes, D. Allport, 
London. 

5270. Curr ApsusteR, W. H. Hodgkinson and T. A. 
Cahill, Manchester. 

5271. acces the Tension of Wires, A. E. Berry, 

alifax. 

. Scissors, W. Leigh, Liverpool. 

5273 Traps for Cockroacues, &c., W. G. Herbert, 
Liverpool. 

5274. MARKING Soap with Names, &c., E. Howat, 

anchester. 

5275. BuckLes for Harness and Srraps, E. Lynch, 
Birmingham. 

5276. Beam Sca.es, T. Crossley, Blackburn. 

5277. Seep Driiis, A. Burstow, G. W. Ashdown, G. 
Buster, and T. Ashdown, Brighton. 

5278. Frre-Escapes, 0. F. Vollhard, Manchester. 

5279. cree for KitcHen Rances, S. Wilson, 

ord. 

5280. Tire, J. H. Jones, Cork. 

5281. AtracHING Knogs to Spinpies, T. R. Paxton, 
Westmoreland. 

5282. Vatve Gear, E. M. Sheppard, Newcastle-on- 
Tyne. 

5283. CycLe Sappves, H. 8. Smith, Bradford. 

5284. MakinG GUAIACOL, ae 2 Johnson. —(F. von 
Heyden, Germany.) 

5285. Tap Vatves, J. Cartlidge, Derby. 

5286. Apparatus for TRANsMITTING Sounps, T. 
Dedolph, Manchester. 

5287. Book-maRKeER, E. Platt, Bardsley. 

5288. Dritis, A. Pickard, Harrogate. 

5289. Exnaust Scrupser for Motors, J. 
castle-on-Tyne. 

5290. InpicaTors for Steam Encuives, M. J. Wayne, 

ndon. 

5291. Dyerne Yarns, J., J., jum., and A. B. Perkins, 

ora, 

5292. Ripine Spur, J. W. Dobbie, Stirling. 

5293. LetreR BaLances for ADVERTISING, F. White- 
head, Birmingham. 

5294. Pumps, C. L. Hett, Brigg. 

5295. REPRopUCTIONS of TYPE-WRITTEN MarTTer, J. 
Wilson, Glasgow. 

5296, . Te Wacons, H. Vickery, London. 

5297. Firrinc Tuses in Sreamsuips, J. F. Kitching 
and R. Coulson, West Hartlepool. 

5298. Postat Wrappers, W. Fairweather. —(D. /. 
Barnett, Canada.) 

5299. HorsesHoes, T. Campbell, Glasgow. 

5300. Cotiars, E. R. Baller, Southport. 

5301. Bicycte, J. Ginsani, Cork. 

5302. GaME, H. Findon, London. 

5303. CycLe Tirgs, G. M. Nichol, London. 

5304. Corset ATTACHMENT, F. C. Lang, London. 

5305. Door-mMat, H. Becker, London. 

5306. BAKEHOUSE Ovens, Z. W. Baugh, Birmingham. 

5307. Lamp Cuimneys, G. M. Wehner, London. 

5308. Woop Screws, C. A. Jones, London. 

5309. GLoves, E. Feis, London. 

5310. Inpicators for Compounp Enorves, F. Kovarik, 
London. 

5311. Tosacco Pires, F. Spiller, London. 

5312. Gas Buryers, W. B. Smith, London. 

5313. Extraction of Trix, Coprer, &c., J. A. Coombes, 
London. 

5314. WATER-WHEELS, C. Taber, London. 

5315. Birocks or Stass for Pavine, G. L. Falconar, 
London. 

5316. rege CoLoureD MarkInNc Inks, J. Hickisson, 
Londor 

5317. womens of Cycies, W. Drury and W. Parfrey, 
London. 

5318. Paper Baas, J. H. Carter, London. 

5319. Rims for WaHeets of Cycies, F. Bowden, 
Nottingham. 

5320. MANUFACTURE of Piperazine, H. E. Newton.— 
(The Farbentabriken cormals Friedrich Bayer and Co., 
Germany. 

5321. ADJUSTABLE SappLEs, H. R. Newburgh-Stewart 
and F. W. Squier, London. 

5322. ToccLe Joist for SHears, A. von der Heyden, 








Walker, New- 





London. 
5323. Rance Finper or TeLemeTer, W. Kotzauer, 


m 
5324. Hy DRAU Lic Toot, T. Blenkinsop and J. W. Parker, 
London. 

5325. Pneumatic Tires, H. Jelley, London. 

5826. KNreapinc and Mixinc Macuines, P. Pfleiderer.— 
(Dr. Wurster and Messrs. Werner and Phleider::, 
Germany.) 

5327. CoaTING ARTICLES with Metat, T. M. Ash, H. 
W. Gill, and L. Green, London 

5328. <r. and Taps, A. J. Boult. —(R. Claassen, Ger- 
many 


5329. Ammonia Encives, F. Kiittel, Liverpool. 








5330. Brakes for Cycies, A. J. Boult.—(H. W. 
Schladitz, Germany.) 

5831. Apparatus for Sawina Stone A. J. Henderson, 
London. 

5332. Improved Warer-cLosets, W. B. H. Drayson, 
London. 

5333. Rotary Kyirrina Macutnes, C. H. Albridge, 
London. 

5834. ConceNTRATING SucarR Juice, E. Furness, 


5335. Merat Srirreners for Dresses, G. Rosenwald, 
London. 

5336. Conpuctinc Wires of Exvecrric Lamps, E. 
Torrini, London. 

5387. Conpuctors for Exvecrric Raitways, J. A. 
Ewing, Cambridge. 

5838. GRANULATING Macuines, A. C. D. Duchemin, 
London. 

5839. Execrric Morors, R. Lundell and E. H. John- 
son, London. 

5340. Exvecrric Morors, R. Lundell and E. H. J ohn- 
son, London. 

5341. Exvecrric Barreries, C, P. Shrewsbury, F. L. 
Marshall, J. Cooper, and J. L. Dobell, London 
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5342. Governor for Steam Encines, W. Cameron, 
Cumberland. 

5343. NAIL-MAKING Macuines, The Parkin Patent Nail 
Company, Limited, and G. H. Parkin, Huddersfield. 

5344. MAKING LRrons for the SoLes of CLoas, The Parkin 
Patent Nail Company, Limited, and G. H. Parkin, 
Huddersfield 

5345. Leap PENCILS, 
Africa.) 

5346. CENTREING the CrrcLes of Comping MACHINERY, 
J. W. Bradley, Bradford. 

5347. BIcYCLEs, 4 Clough, Bradford. 

5348. BLOTTING Apptiance, F. O. Trommer, Man- 
chester. 

5349. Rep Oxipe Parnts, M. N. d’Andria, Stretford. 

5350. Cameras, A. F. Schoerle, Brighton. 

5351. Drivine Gear for VeLocipepes, W. G. Harris, 
Bristol. 

5352. Tunpine Screw Propevver, J. Marshall, Liver- 
wo, 

5353. Metatyic Compounps, R. Howarth, Wolver- 
hampton. 

5354. Drivinc Gear for VeLocirepes, J 
and R. Carson, Belfast. 

5355. RENDERING the SparKinc of ComMMUTATORS 
Harmvess, G. Rolf and W. C. Mountain, Newcastle- 
on-Tyne. 

5356. Gear for Ve tocipepes, R. Checkle 
ham. 

5357. Ratstnc and LowerinGc ScHoot Seats, H. A. 
Barlow and E. W. Budden, Bournemouth. 

5358. Makino Ice, D. Clerk.—(J. Scheuereeker, United 
States.) 

5359. Prorectinc Timper Structures, W. Smith, 
Aberdeen. 

5360. MecHANIcAL Book MarKeER, 8. Howe, London. 

5361, Rarsinc Sewace, W. H Hope, Kingston-on- 
Thi umes, 

5362. DRAWING 


G. Pawson.—(W. Douslin, South 


8. D. Shanks 


y, Birming- 


INsTRUMENTS, 8. Venables, Glasgow. 

3. FoRNACE SHELLS, G. Sinclair, Glasgow. 

44. Rotary Pumps, A. Stewart, Scarborough. 

5365. SuLpuuric Acip, F. J. R. Carulla, London. 
5366. ANTISEPTIC Paps, R. D. Gibbs, Birmingham. 

5367. Bracket Cu1ps for Cyc Les, C. A. and F. J. Miller 
and A. H. Bishop, Birmingham. 

5368. Ficurep Cioru, W. Strang and end Glasgow. 
5369. Hose Prpr1ne, G. Garner, Manches 

5870, Curr-HOLpERs, J. Hawthorn ey ¢ a P. Liddell, 
Manchester. 

5871. Bricycte Gear Casg, J. Marks, London. 

5872. SappLe Borter, G. Templeman, Guernsey. 

5373. Macarve Vices, G. E. Sherwin, Birmingham. 

5874. Sicuts of Rirues, J. Tilly, London. 

5875. Firrertnc Mepia, J. Wetter.—(M. Weinrich, 
United States.) 

5376. TRawt Net, H. W. Chapman, —— % 

5377. Bortnc Hoes in PULteys, &c., 
London. 

5878. BicycLte Stanp or Support, E. W. Bertenshaw, 
Manchester. 

5379. Surp’s Ancuor, C. Bonger, London. 

5380. ANTI-DOWN-DRAUGHT SMOKE Cure, H. N. God- 
ward, London. 

5381. Paper Rest or Hovper, J. Griffin and H. Strick- 
land, London. 

5382. Spape and Pick, 8S. Tuddenham and H. Watson, 
London. 

5883. LupricaTING AXLE Cap, F. E. Harvey, Kingston- 
on-Thames. 
5384. OU Ga J. Moeller, London. 

9385. DeTerGent, A. C. Irwin and 8. Wohlf, London. 

3386. VENTILATING ApPpLiaNces for Wixvows, M. C. 
Pincoffs, London. 

5387. Covers for Buttons, W. C. Cooke, London. 

388. Sion Lerrers, C. W. Sisley, London. 

® WeicHinc Macutye, A. B. Mees, London. 

. FRAME Sprina, A. J. Fulford, London. 

. Latues, H. J. Bamford, London. 

2. Metrauuic Tubes, V. B. D. ae London. 

Mills. —(J. U. 






. Crowther, 











5393. Games or PwUzz.es, 
Mackenzie, United States.) 

5394. Lusricators, T. Greenwood and J. W. Whiteley, 
London. 

5895. Fiy Papers, R. W. C. Strong, Reading. 

5395. Cameras, N. Crouch, London. 

5397. Propucina Licut Tints on Dark Grovunp, C. 
Vogel, jun., London. 

5398. GALVANISED Iron Puiates, C. G. Tinn, London. 

5399. MeTaLiic Box Straps, D. Young.—(N. Nilsson 

anil K. A. Vanderbilt, United States.) 

5400. Desicns upon Vetvet, &c., A. L. Gwatkin, 
London. 

5401. TarLors’ SHears, J. Messenger, London. 

5402. FLump-pressureE Enornes, A. H. Crockford, 
London. 

5403. New Puzz.e, H. L. Davis, London. 

5404. Rotary BLacksoarp, J. F. Clark, London. 

5405. ENVELOPEs, W. Weaver, London. 

5406. ELrecrric Rattway SicNAtuine, F. P. Schlosser, 
London. 

5407. CoLourinG Matters, 8, Pitt.—(Z. Cassella and 
Co., Germany.) 

5408. MANUFACTURING ToBacco into PLvuas, J. A. Baxter, 
London. 

5409. Apparatus for the Maturine of Sprrits, H. Hill, 
London. 

5410. Boor Lace Tac, W. B. Mitchell, London. 

5411. TEMPERATURE Corrector, J. P. Sleigh, London. 

5412. Wueets for Bicycies, E. Edwards.—(C. Nik/, 
Russia.) 

5413. Bicycte Wueers, A. E. Edwards and W. E. 
Vickers, London. 

5414. Drivinc Birurcatep Rivets, 8. C. Davidson, 

mdon. 

5415. ReFRIGERATING Apparatus, A. J. Boult.—-(G. 
Krauschitz, Germany.) 

5416. Stiver Cans, J. Rothwell, Manchester. 

5417. Miners’ Sarety Lamps, W. Mills, Manchester. 

5418. Miners’ Sarery Lamps, W. Mills, Manchester. 

5419. ELrectric Switch MaNnuracture, H. H. Cass, 
London. 

5420. Apparatus for Enasiino all the CuamBers of 
Revotvers to be Simv_tangousty Loapep, A. J. 
Watson, London. 

5421. FasTeninc Winpow Suutters, J. C. Fell.—(J. M. 
Cornell, United States.) 

5422. APPLIANCEs for StopPeRING Bott es, R. R. Hunt, 
London. 

5428. Car CovupLers, W. L. Wise.—(7The American 
Safety Car Coupling Company, United States.) 

5424. Improvep VaLve Gearinc, A. Radovanovic, 


mdon. 
5425. STERILISING Liquips, G. Popp and J. H. Becker, 
Londen! 
= es for Books or Corsets, O. Bersick, 
mi 
5427. VENTILATING House Drains, G. Law, jun., 
London. _, 








SELECTED AMERICAN PATENTs 


From the United States’ Patent Office Oficial Gazette, 





489,090, CenTRiruGAL ORE SEPARATOR, 0. B. Peo} 
Chicago, I.—Filed April 2Ath, 1891, 

Claim.—{1) In centrifugal ore separators, a revoluble 
vessel provided with one or more discharge orifices 
below the water surface, and means for mechanically 
and automatically regulating the discharge of wate 
and material through the orifices, substantially ay 
described, (2) In cmntrifugal ore separators, a od 
luble vessel provided with one or more disc} 
orifices below the water surface, and a stopper te 
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each orifice, operated mechanically and automatically, 

to regulate the discharge of water and material thro. wh 
the orifices, substantially as described. (3) In centri- 
fugal ore separators, a revoluble vessel provided with 
one or more discharge orifices below the water surface, 
a stopper for each orifice, and a float for automatically 
operating the stoppers to regulate the discharge of 
water and material through the orifices, substantially 
as described. 


489,355. Drivinc Gear For Horstinc Drums, P, 
White, Perth Anloy, N.J.—Filed April 18th, 1892, 
Claim.—In driving mechanism for hoisting ‘drums, 
the combination, with a drive wheel constructed with 
a removable rim having gear teeth and os a 
removable drive section ff a friction clutch, of a 
hoisting drum carrying the driven section of, the 
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friction clutch, the latter consisting of an integral rim 
on one end of the hoisting drum, friction blocks held 
to the said rim by cruciform lugs thereon, and a 
retainer ring on the said rim, overlying the faces of 
said blocks, and serving to prevent outward movement 
thereof, substantially as described, 


489,461. Arr or Propucino Mera.wic Zinc, P. C. 
Choate, New York, N.Y.—Filed July lst, 1892. 

Claim.—(Q1) The hereinbefore described’ process of 
producing metallic zinc, which consists in heating an 
ore of zinc carrying lead, in the presence of a reducing 
agent, in a furnace to which air is admitted, so as to 
volatilise the zinc and lead and those constituents of the 
ore more volatile than the zinc, thereby obtaining a 
mixed zinc and lead fume free from the less volatile 
constituents of the ore, heating the mixed fume to 
drive off the constituents more volatile than zinc, and 
granulate and condense the mass, heating the product 
mixed with carbon in a retort to distil the zinc, and 
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finally condensing the zinc vapour and drawing off the 
molten lead and metallic zinc, substantially as set 
forth. (2) The hereinbefore described process of pro- 
ducing metallic og which consists in heating zine 
fume mixed with lead fume or pulverised metallic 
ead, late and cond the fume, tations the 
product “mixed with carbon in a retort to disti - 
zinc, and finally condensing the zinc bs gee and 
separating the metallic zinc and molten lead, substan- 
tially as set forth. 


489,643, CenrriruGaL Macuing, C. Steffen, Vienni, 
Mustria Hungary.—Filed Auguat 3rd, 1888. 

Claim.—In combination with a rotary drum A pro- 

vided with a series of perforations in its periphery, 








sleeves a fitting said page and held therein 
against the centrifugal action, said slecves having 
cone-shaped © nog and the conical moulds B 
having a shoulder overlapping the end of the sleeve, 
substantially as described. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue meetings of the Institution were resumed on the 
gird. There was a moderate attendance. The proceed- 
ings began with the reading of Dr. Elgar’s paper by the 
Secretary. It was entitled, 


Some CONSIDERATIONS RELATING TO THE STRENGTH OF 
BULKHEADS, 


The Report of the Board of Trade Committee upon the 
spacing and construction of watertight bulkheads in 
ships raises, broadly and pointedly, the question of how 
the strength of a large area of perfectly flat thin steel 
plating, which is supported at the edges and subjected to 
normal pressure, may be determined by calculation, 
This is the simplest form of the question thus raised. 
In applying it to the case of a ship’s bulkhead we require 
to deal, not with a continuous area of plating whose 
thickness is uniform, but with an area made up of 
separate plates that vary in thickness, and are connected 
with rivetted joints ; and which has stiffening bars rivetted 
across in parallel lines at equal distances apart. The 
Appendix b to the Committee’s Report gives rules and 
tables for the construction of bulkheads which fix the 
thicknesses of plating, the sizes and arrangements of 
stiffening bars, &c.; and concludes by stating that ‘ any 
other method of construction of equivalent strength may 
be allowed, proviued the plans and, if necessary, calcula- 
tions be approved by the Board of Trade.” An Appendix 
C, which was preferred to Appendix B by Sir E. J. 
Harland, Bart., M.P., the Chairman of the Committee, and 
another member, differs somewhat from this upon points 
of detail, but concludes with a similar proviso. 

Mr. Martell commented upon this portion of the Bulk- 
head Committee’s Report in a paper, read before this 
Institution last session, upon ‘ Divisional Watertight 
Bulkheads as applied to Steamers and Sailing Vessels,” 
and in the discussion which took place after the reading 
of the paper, Dr. Elgar expressed the opinion that, in 
the present state of our knowledge of how to deal 
accurately with the subject, no calculations that are 
made of the stresses set up in large plane areas of plating 
when supported all round the edges and subjected to 
normal pressure, have any exact value. He also suggested 
that a series of test experiments upon the resistance to 
flexure of thin flat plates under these conditions are 
absolutely essential before any method of calculation can 
be accepted as trustworthy. 

The rae was devoted to further elucidating his views 
on this subject, and explaining more fully the nature of his 
argument. He dealt with the subject on a mathematical 
basis. The problem is one, he stated, of the greatest 
mathematical difficulty, and he was not aware that it has 
been worked out satisfactorily for any other case than 
that of a circular plate. The increased difficulty in the 
case of a rectangular plate, which a bulkhead more 
nearly resembles, is that of satisfying the boundary con- 
ditions at the edges with any simple form of solution. 
A complete solution of the problem for a rectangular 
plate, which has yet to be discovered, would still leave 
many difficulties untouched that have to be got over 
before applying calculations to the case of an actual 
bulkhead. A bulkhead is not merely in the state of a 
plate that is supported at the edges. It is usually firmly 
connected all round the edges to the bottom and sides 
of the ship and to a deck, so that the portion of the 
structure of the ship nearest the bulkhead relieves the 
outer edges of the plating of the compressive strains in 
the same manner that a flange upon the edge of a beam 
that is in compression relieves the portion of the web 
adjacent to it of compressive strain. The effect of con- 
necting a bulkhead all round its edges to the structure of 
the ship is, therefore, to stiffen the bulkhead, and aid it 
in bearing the tensile and compressive stresses in the 
plane of the bulkhead that are set up when it is bent 
under normal pressure, just as when a girder, consisting 
of a single plate, is bent in its own plane, it can be made 
to bear the tensile and compressive stresses without 
collapse at the edge under compression by attaching a 
wide flange to that edge. 

In conclusion, he trusted that what he had written 
would be found sufficient to explain the remarks he made 
at the last meeting about the impossibility, in our present 
knowledge of the subject, to determine the strength of 
bulkheads by mathematical calculations, and to show 
that much is required, both in the way of mathematical 
investigation and of quantitative experiment upon the 
flexure of thin plates under normal pressure, before any 
such calculation that may be attempted can be considered 
sufficiently exact or trustworthy to serve as a guide in 
practice. 

The substance of the discussion which followed may be 
summed up in very few words. None of his hearers had 
much to urge against the views taken by Dr. Elgar, and 


it was generally admitted that further experiments were 
needed. 


Dr. Elgar’s paper was succeeded by that on “ Wake 
Currents,” an abstract of which we have already 
published. 


aam™* paper was succeeded by one by Captain 


On THE New AFONASIEFF’s FoRMULE FOR SOLVING 
APPROXIMATELY VARIOUS PROBLEMS CONNECTED WITH 
THE PROPULSION oF SHIPS, 


This paper was of portentous length, and abounds in 
tables and formule. It was intended to place before the 
meeting a short notice of the researches made by the 
Fleet Engineer, Afonasieff, of the Russian Imperial Navy, 
Who proposed the formule by means of which he held 
that many problems in connection with the ever novel 
question of propulsion of ships may be solved with sufti- 
cient degree of accuracy for all practical purposes. Mr. 
atonaslelt starts with the following fundamental equation: 
he relation between the speed of the vessel and the 
indicated horse-power of her engines may be expressed 





with accuracy, sufficient for practical purposes, by the 
following equation :— 
vo\Jf 4 _ H 3 /Tz 
3 ps = 
(4) A/F 
Where 


D = the displacement of the vessel in tons. 

L = her length between perpendiculars in feet. 
B = her breadth at load water-line in feet. 

H = the indicated horse-power of her engines. 
v = the speed in knots. 

A = a certain ‘‘ constant” or coefficient. 


The exact value of this ‘‘constant” or coefficient (A) 
depends upon the state of the under-water surface of the 
vessel, the elements of the screw-propellers, friction of | 
engine, and other similar conditions. Its value, when | 
the under-water surface of the vessel is clean, varies 
between rather narrow limits, viz., between 23 and 25; 
this variation depending mainly upon the efficiency of 
the screw-propellers. 

If Hy be the indicated horse-power of the engines 
necessary to counteract the resistance of water at a 
certain speed v knots, and a the coefficient of efficiency 
of engines, then— 

Le a ee 
where H is the total indicated horse-power of the engines 
at the speed considered. 

From the equations (1) and (2) combined we shall 


have— 
Wp3_ H /L 
a (4) Ds = 1000 m ears 4s 0 (3) 


The coefficient of efficiency of engines a is not a 
constant quantity, but varies with the speed in such a 
manner that the product 

wat 
remains always proportional to the work Hy of the 
resistance of water at the speed v. 

The indicated horse-power, with the same screw pro- 
pellers, varies approximately as the cube of the number 
of revolutions. If N be the number of revolutions of 
the screw propellers a minute, when the engines are 
developing the indicated horse-power H, then the relation 

H 


athe te eee ee eh O 


remains constant for the same screw propellers. 

For the determination of the speed of the vessel by 
means of the number of revolutions of the screw pro- 
pellers, eliminating the quantity H in equation (1) by 
means of the last relation (5), we shall have 


(2) pl = exe o/E 
A ~ J000 eS? 


Calling Ny the number of revolutions of the screw 
ropellers a minute at the highest speed vy, we shall 
ave, in accordance with the last equation, 


v0) 8 pi — BNo® 3/L 
A 1000“ B° 
The relation between the two last equations will give 


v\3e N\? 
(3) * = (S) 


ee pe 
w=(%) +++ + 


Calling ¢, and ¢ the slip of the screw propellers at 
the corresponding speeds of the vessel vg and v, and h 
the pitch of the screw in knots, we shall have 


a x2 
v = 60 (1-39 Nh, 


vj = 60 (1 fog) Nis 


and, in view of the equation (6), 
ee 


from which 





100 No _ (N\e9 

ioc. Po No (x,) 
100 

from which we find 


— [Xo\ 2 
100 — $ = (100 — $4) (’) 
and further, 
TAO 
 =100— {100 - $4} (®) > ae 


‘This equation may serve for the determination of the 
slip ¢ of the screw propellers by means of their number 
of revolutions, and when the slip ¢, of the same screw 

ropellers, at a certain number of revolutions No, is 

own. 

‘Though, owing to the insufficiency of the experimental 
trials of the speed of steam launches at the author's 
disposal, it is not possible to determine the exact limits 
of the corresponding values of the co-efficient A in this 
case, yet for the approximate determination of the 
indicated horse-power required for the propulsion of the 
steam launches, the following equation (9') may answer 


the purpose :— pin 
v* D3 = 20H / ee. 


This equation is obtained from the equation (1), making 
A in the equation equal to 19°5. In this equation L 
represents the length of the boat along her load water-line. 
The remainder of the paper considered the application of 
these general formule to various ships, and shows how 
others may be derived from them. This terminated the 
morning meeting. 

At the Thursday evening meeting the first paper read 
was that by Mr. Durston, giving an account of various 
Admiralty experiments on boilers. It was beyond question 
by far the most interesting and valuable presented to the 
meeting. Mr. Durston’s position as chief-engineer of the 
Navy enabled him to speak as one in authority; and the 
circumstance that so many valuable experiments have 





been carried out under his direction and that of his staff, 


“ote that the Admiralty has not sat down with folded 
ands to lament the failure of naval boilers. We give the 
paper complete in another place. There was a very full 
attendance ; but unfortunately, the discussion was in no 
sense worthy of the paper, and supplied little or no 
additional information. Still, as anexpression of individual 
opinion it was not without value. 

The discussion began with the reading by the secretary 
of a short letter from Mr. Cowper, who sent with it a 
model of a method of protecting tube-ends with fire-clay 
blocks. 

Mr. Yarrow, after praising the paper, went on to say 
that the great difference in temperature on the two sides 
of the plates noticed by Mr. Durston led to the con- 
clusion that copper—which was about six times as good a — 
conductor as iron—was the proper material to use, as in 
it this difference of temperature could not exist. He held 
that the troubles experienced with tube-ends were largely 


due to the use of nesdleesiz thick plates ;_sud that plates 
ysin., or even in. thick should be tried. They were | 





used with perfect success in American locomotives. As | 


to the failure of copper tubes to keep tight, that is just 
what might be expected when the copper tubes were set 
in an iron plate with a totally different co-efficient of 
expansion. But a successful result ought to be obtained 
with copper tubes in a copper plate, which in torpedo- 
boat practice gave notrouble. As to ferrules, he had tried 
them in various ways without satisfactory results, as they 
in practice very quickly burned away, got loose, and were 
swept out when the tubes were cleaned. They only lasted 
indeed a few hours. Mr. Durston’s success with ferrules 
was after all, he feared, only temporary. When the fires 
were really forced they would burn away rapidly, and they 
tended to check the draught and promote the formation of 
rings of deposit, which are always found when there is 
any iron in the coal, and the heat is intense. It might, 
however, he thought, be worth while to make the flanges 
of the protecting ferrules square or hexagonal, so that 
they would touch each other, and form a species of false 
tube plate. As to the loosening of the ferrules, that he 
thought might be overcome by 
expanding them a little inside 
the tube plate. In his own | 
practice the tubes were always | 
reduced a little in diameter at 
the fire-box end, as in the sketch, 
and the ferrule might be rolled 
out a Jittle, and so kept in place when the tube was swept. 

Mr. Strohmeyer, referring to the drop in tempera- 
ture in the tube, held that the rate at which the 
products of combustion were driven through the tube 
was a prime factor in determining the temperature. 
As to the rate of evaporation per unit of surface, 
he described an experiment in which a thin ver- 
tical tube was soldered to the bottom of a cylin- 
drical boiler as in the sketch. A small water gauge 
or glass tube passing through the 
side of the boiler showed the rate 
at which the water falls in the 
tube. He was not very explicit, 
nor did he give the results of the 
experiment. He then proceeded 
to speak of the well known ex- 
planation of tube contraction as 
very analogous to the shrinking 
in diameter of hoops which are 
heated and cooled first on one edge and then on the other, 
and he concluded by suggesting that a considerable 
advantage might perhaps be gained by compressing the 
tube ends cold, and then driving them hard into hols 
bored slightly conical in the tube plate. He mentioned a 
case in which tubes carefully measured before a trial were 
found to have shrunk -J, of an inch in diameter after the 
trial, which was quite sufficient to allow heavy leakage 
to take place under a pressure of 160 Ib. 

A representative of Messrs. Humphrys and Tennant, 
speaking of the screwed ferrule patented by his firm, said 
that it had not had a fair chance in the Medea, the tubes 
in that ship having been already rolled several times in 
the attempt to stop leaking. As to the difficulty of 
removing them, they have made a tool by which a ferrule 
could be removed in about a quarter of an hour without 
injuring the tube. 

Mr. MacFarlane Gray said that it was a splendid 
paper that they had heard. He had nothing to add but 
a suggestion that a ferrule should be put into each tube to 
protect it, and that a false tube plate should be put on, the 
holes in which would be too small to let the ferrules pass 
through them. The ferrules would not then fall out or 
be swept out. 

Mr. Scott said the principal value of the paper lay, he 
thought, in the record of the experiments with mineral 
oil, which were the first ever made. Mr. Scott, in saying 
this, was evidently ignorant of the very careful experi- 
ments made years ago by Mr. Parker and Mr. Milton, of 
Lloyd’s, when the furnaces of several steamers—among 
others, the Assyrian Monarch—came down apparently 
without any reason. He then drew attention to the 
experiments made by Mr. Wye Williams on the value of 
heating surface. 


Mr. Seaton drew attention to the curious fact that, 
according to his experience, there was no trouble with 
boilers fired athwartship, but that all the trouble began 
when they fired fore and aft; priming was largely 
affected in the same way. It was well known that the 
reason locomotive boilers were so satisfactory was due to 
the violent shaking which the water underwent; and he 
thought these boilers were more likely to have the tube 
plates well wetted by the wash of water due to rolling 
than by the wash due to pitching. He believed that much 
injury had been done to boiler engineering, and that 
progress had been greatly retarded, by the action of the 
Board of Trade in forcing on engineers and shipowners 
the use of plates unnecessarily thick. He felt certain 
that the normal cylindrical boiler’s days were numbered, 
and that its place would soon be taken by some develop- 
ment of the water-tube boiler, or at all events something 
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much lighter, smaller, and more efficient than the great 
structures now used. 

After a few words from Mr. David Joy, who referred 
to his experience with the Howard boiler, and said that 
he had no doubt the boiler of the future would be of the 
tubulous type, 

Mr. Howden said that he had not intended to speak, and 
regretted that he had not had time to read Mr. ton’s 
paper with care. He held that ferrules and false tube- 
plates and all such expedients were not only needless but 
mischievous. What was the use of providing heating 
surface and then preventing the heat from getting to it? 
He had fitted a very large number of steamers of all kinds 
on his system, in the boilers of which were man 
thousands of tubes, not one of which ever leaked. 
Opening the fire-door and admitting cold air, by 
which the temperature was suddenly reduced 300 deg. 
or 400 deg., was the sole cause of leakage. If hot 
air were used as he used it, this would not take place. 
It could not be said that he did not have hot fires, because 
he had got as much as 22-horse power out of every square 
foot of the grate on grates 5ft. 6in. long. 

After a few words of small importance from other 
speakers, Mr. Durston replied. He was much obliged, 
he said, for the various maggie made, and as his ex- 
periments were not over, he would see if it was not 
possible to try some of them. He would try the thin 

lates, and also copper and copper tubes. As to ferrules, 

e had every reason to eg: would last much longer 
than was at first supposed. The original ferrules tried 
were made in a hurry out of steel tubes cut up for the 
purpose ; but malleable cast iron ferrules now used were 
doing much better. They cost about 6d. each. He feared 
that Mr. Yarrow’s idea of swelling the ferrules would 
involve the use of ferrules of too great a length, and that 
they would interfere with the draught. In the Vulcan 
they got 22-horse power per square foot of grate. They 
had not tried false tube plates; but they had tried clay 
protection, not with a view to using clay, but to ascertain 
whether protecting the boiler plate would prevent leak- 
age, which it did perfectly as long as the day lasted, which 
was not long. He fully recognised the valuable 
assistance that engineers, contractors, and their staff 
had given under circumstances of great difficulty, hard 
work, and some danger, and their assistance was highly 
appreciated at the Admiralty. As to Mr. Seaton’s 
argument about the direction of firing, unfortunately it 
did not apply in Her Majesty’s ships, because in the 
Thunderer the boilers were fired athwartship, and in the 
Vulcan fore and aft, and one ship was as bad as the 
other. They proposed testing tubulous boilers, and 
were indeed now trying, or about to try, two systems, one 
French, the other English—Belville and Thornycroft, 
we presume. The direct answer to Mr. Howden’s 
argument was, he thought, the fact that, as stated in his 
paper, in one esperiment the fan was kept going half 
an hour blowing cold air through the boiler tubes, and 
there was no leakage. 

Sir N. Barnaby, who filled the chair in the unavoidable 
absence of Lord Ravensworth, proposed a vote of thanks 
to Mr. Durston, which was passed with acclamation. 


The second paper read on Thursday night was by Mr. 
T. J. Milton, on 
Some ALTERATIONS OF Form TO WHICH BoILERS ARE 
SUBJECT WHEN UNDER WORKING CONDITIONS. 


The title of this paper clearly indicates its character. 
Attention was confined wholly to alterations in shapes 
due to pressure, not to heat. In the tables given at the 
end of the paper, some deformations which take place 
are recorded. The first of these tables we reproduce. 
It will be noticed that- where observations have been 
made at both working and test pressures the extent of 
the defiections appears in general to be in direct propor- 
tion to the pressure applied, being at the test pressure 
about twice that at the working pressure. In regard to 
these alterations of form it must be borne in mind that 
they in general do not appear to produce permanent set, 
even at the testing pressures. Also that while the fact 
that such deformations must take place in all boilers of 
similar design, of which many hundreds have been in 
successful use for many years, shows that they are not 
of themselves dangerous, so long as the material of which 
the boilers are made is of good ductile quality, yet their 
extent indicates the necessity for using materials for 
boilers possessing a very high degree of ductility, and for 
so designing the details of the construction that the 
inevitable deformations may take place without pro- 
ducing severe local strains. 

It will be seen from these tables that the greatest 
alteration which takes place is in the horizontal width 
of the combustion chambers, at about the level of the 
centre of the wing furnaces. The wing chamber plates 
at about this level are parts of cylindrical surfaces, and 
if there were no stays fixed to them they would retain 
their form when the boiler was subjected to pressure. 
Evidently then, if, in addition to the pressure, they have 
forces acting on them produced by the pull of the stays, 
they must alter form, yielding in the direction of the 
pull, the case being similar to that of the shell plating 
acted on by the pull of the side stays. If any yielding 
takes place in this direction, the side plating of the centre 
chamber must become equally distorted, and the Tables I. 
show that in some cases the narrowing of the centre 
chamber produced by this distortion is nearly a quarter of 
an inch at the working pressure, and as muchas halfan inch 
at the testing pressure. The yielding of the wing chamber 

ide plating is, of course, of equal amount to that of the 
plating of the centre chamber ; but, as it is outwards at 
this side, while the plating at the other side yields 
inwards, the width of the wing chambers at this part is 
not so much altered, and the straining action is, therefore, 
somewhat masked. In two-furnace boilers, and in double- 


ended boilers with two furnaces at each end, the de- 
formation of the shell is also found to take place, and in 



































consequence the combustion chambers are also deformed ; | part of the centre combustion chamber of three-furnace 
but there being no corresponding part to the narrowest | boilers, the maximum deflection is less. 
TABLE I, 
Boiler A. Boiler B. Boiler C. 
Diameter of boiler (mean)... 14ft. lin. 15ft. 15ft. 3in, 
Length of boiler... ... ... t. 9ft. 9in. 17ft. 
Working and test pressures... ... ... ... 160 1b. 320 1b. 80 1b. 160 1b, 1601b. 3201b, 
Number and description of furnaces in boiler ..| ‘Three, Purves ree, plain Six, Fox 
Diameter of furnace (outside)... ... 2... ... 3ft. 3in. 3ft. Gin. 3ft. Llin 
Length of furnace over tube plates 7ft. 6ft. 6in. 6ft. 8in 
Number of combustion chambers in boiler ... : Three Three {| Three, each common 
’ : \ to two furnaces 
a of vertical rows of stays in sides of chambers Two Two Four 
Thickness of shell plates ... 2.00 0... cee cee ae jin. } tin. l}tin, 
o chamber side plates ... Rin. | in. in. 
oe chamber bottom plates in. | in. in. 
2 furnace sg = : Hin. in. din. 
Chamber tops stayed by ... .| Girders . Curved | Girders 
. A ‘ | 7 . tiffened with 1, not} | . 
Chamber bottoms stayed by ; Not stayed { camnaral Gn aka | t Not stayed 
| tn 
| Observed Alterations of Dimensions, 
| . 
At work: Attest At working Attest [At working At test 
pressure of pressure of pressure | pressure of | pressure pressure of 
| 1601b. 820lb. | 80lb. . 1601b, 160 Ib, 820 1b. 
Inch, Inch, Inch, Inch, Inch, Inch. 
Decrease of horizontal diameter of shell bed 0 031 0 ‘031 *218 +406 
Increase of vertical diameter of shell ... ... ©. ... 2. |. --| “062 “125 093 "156 003 *25 
Decrease of width of centre combustion chamber at level of centre, 
of boiler— | 
Near back plate (boiler C near one tube plate) ... ‘031 062 0 *062 *093 156 
ee ree rrr: eg Sr a 0 031 ‘031 062 *093 *187 
Near tube plate ... “wads Riehl ables Goch Chay | 031 062 062 | = 093 031 °125 
PIN 5 isc sain’ Sods) xcept eke ane r 
Near back plate (boiler C near one tube plate) ... “093 156 *062 093 | Ss *156 “312 
Atcentre ... ... BA ae a) ER Pe “093 “187 “062 12 | °218 *5 
Ce Sa a ee “062 *125 7031 «| «67093 |S *125 “312 
At springing of cylindrical part of bottom— 
Near back plate (boiler C near one tube plate) ... 0 031 0 | 0 |} °125 218 
SEED: Bisex Pies etian: igs nhc Meteo ee cook | 031 062 0 ‘031 | * 156 281 
IND es cas Wises Sasaush ar: noc ee ca Peg SO 031 *031 “062 093 218 
pune width of starboard chamber at level of centre of | 
iler— 
Near back plate (boiler C near one tube plate) ... 0 | +931 | 0 0 0 062 
NN te es © Kosa ish) aids Lead eee! ins 0 0 0 0 *062 *187 
ek ee ee ae “031 "062 | = *062 °031* | °031 “093 
At springing of cylindrical part of bottom— 
Near back plate (boiler C near one ‘tube plate) ... 0 0 0 “031 | 062 125 
eee ee ss 0 0 0 0 | 062 “21 
oe SES ae nee. 0 0 0 "031 =| = *062 12, 
Decrease of width of port chamber at level of centre of boiler— | 
Near back plate (boiler C near one tube plate) ... 2. 2. 2. 081 *062 031 “031 =| *031 +093 
PN aia ae aks sc: andes’ s gies X'cee 30s 0 031 *031 “062 “093 156 
week. ee Se ee ee 031 “062 031 062 «| = °031 “093 
At springing of cylindrical part of bottom— } 
Near back plate (boiler C near one tube plate) ... 031 “031 0 0 0 “03 
NI cs < cxcx tee ate sees: aes Ree wes Poet 0 0 *062 093 031 “062 
Near tube plate ‘031. | *031 062 ‘093 | *031 *062 





This indicates a slight return movement. 





FORCED DRAUGHT TRIALS OF H.M.S. VULCAN. 


THE alterations to the boilers of H.M.S. Vulcan, which we 
indicated as being in progress in our issue of the 7th October 
last, having been completed, the ship was taken out of 
harbour on Tuesday, the 14th instant, to undergo trials of 
her machinery at the full forced draught pressure which the 
boilers were originally designed to withstand. Briefly, the 
alterations referred to consist in fitting the new Admiralty 





ferrule to the tubes at the combustion chamber ends, re- | 


placing the tubes which had been removed with the idea of 
improving the circulation of the water among the tubes, and 
giving it free access to the tube plates, and in lengthening 


the grates which had been reduced to prevent overheating. , 


These earlier alterations had not been successful in prevent- 
ing leaky boiler tubes at even moderate speeds, and at one 
time it had even been determined to remove the boilers 
altogether and supply the ship with a new set, a sum 
of £42,000 having = set down in the Navy Estimates 
last year for that p se. Considerable interest, not 
to say anxiety, as to the result of Tuesday’s trial was 
therefore manifested by all who were in any way responsible 
for its success, and it was felt that the new ferrules were to 
be subjected to the most severe test they had hitherto been 
required to withstand. As originally designed the engines 
were to develope 12,000-horse power, with an air pressure in 
the stokeholds equal to 2in. head of water, which was 
expected to give the ship a speed of twenty knots per hour. 

A preliminary run was made on Friday, the 10th inst., to 
test the adjustments of the machinery, and to see that all 
was in working order, a necessary precaution seeing that the 
ship has been laid up in reserve for — of over fifteen 
months. The Vulcan left the dockyard jetty at 9 a.m., and 
by ten o’clock was so far clear of the harbour as to allow of “full 
speed” being ordered. The air fans were adjusted to give a 


pressure of about 1-5in. of water in the stokeholds, and at 10-20 | 


the engines were developing upwards of 11,800-horse power, 
with 984 revolutions. It was not considered advisable 
to open out too suddenly, considering the length of time the 
ship had been laid up, and consequently the engines were kept 
at about this power for the first half-hour of the trial. The 
speed of the air fans was then increased until a pressure of 
over 2in. of water was steadily maintained in the stokeholds, 
the revolutions of the engines gradually increasing as the 
steam pressure went up, until at the end of the first. hour 


about 102 was attained, the horse-power developed being | 


12,550. From this time to the end of the four hours’ trial 
the working of the machinery and boilers was all that could 
be desired, the steam being steadily maintained, the engines 
working smoothly, and the Poem | power obtained by slight 


alterations in the s of the air fans, the ultimate result of 


the four hours’ run being 12,032-horse power, 99°6 revolutions, | 


1-8in. air pressure in the stokeholds, mean pressure of steam 
in boilers 148 ]b., 26-5in. vacuum in the condensers, and the 
speed of the ship 20-2 knots per hour. 

Subsequent examination of the boilers shows them to be 
quite sound and tight, the ferrules being quite uninjured. 
The grate surface as now fitted is 545 square feet, and the 
heating surface 19,160 square feet, the power developed being 
therefore 22-horse power per square foot of grate, and -627 
per square foot of heating surface. For purposes of com- 





parison we may take one of the American liners, as, 
for instance, the steamship Paris, in order to see how 
these results compare with notable steamships. As altered, 
the liner is credited with 1026 square feet of fire grate, and 
50,265 square feet of heating surface, the horse-power de- 
veloped being 20,600. This gives 20-horse power per square 
foot of grate, and ‘409-horse power per square foot of heating 
surface; in other words, in the Vulcan the indicated horse- 
power per ton weight of machinery is 12, while in the 
Paris it is only about 7°7. 

The Admiralty officials, the country, and the officers of the 
ship are to be congratulated on this result, gratifying alike to 
the taxpayer and the engineer, for, the critics notwithstand- 
ing, these ferrules have proved a scientific and efficient 
remedy for the disease of leaky boiler tubes, and many of our 
latest and fastest cruisers, which up till now could only 
proceed at high speeds with the greatest caution, the officers 
in charge being under the gravest anxiety as to the condition 
of the boilers from the time fires were lighted until after they 
were out again, will from this time be enabled to proceed 
with safety and certainty at any speed—within the limits for 
which they were designed—which the officers in command 
may judge to be most suitable for the service they may be 
called upon to perform. é 

Whether or not the newer and later types of boilers 
which have been designed to obviate this defect of leaky 
tubes will be improved by the addition of ferrules, is perhaps 
an open question, but until a trustworthy water-tube boiler 
can * constructed for use in large ships, it seems that where 

very high powers are required in smali and handy ships, and 
forced draught necessarily resorted to, these ferrules must be 
looked upon as the most efficient and trustworthy resource of 
| the designer for overcoming this perplexing difficulty of leaky 
| boiler tubes. 








Tue Hampurc Docks.—These docks are the property of the 
| State of Hamburg. They are all open docks. A permanent staff 
of 1500 workmen is employed, while on the average 300 others are 
engaged daily. The duties and conduct of the men are governed 
by elaborate regulations, and provision is made for securing a fair 
hearing of the men in matters affecting their interests. The profits 
returned on the outlay amounted for a time to 4 per cent ; but, 
owing to increased rates of wages and prices of coals, it has 
gradually declined to 1 per cent. The dock labourers are paid 
either daily or yor snag the wages for those casually employed 
being 3s, to 3s. 3d. per day. The working day is from 6 a.m. to 
6 p.m., with half an hour for breakfast and an hour and a-half 
for dinner. During the stoppages for {meals no work whatever 1s 
done, unless by the consent of the chief quay official, and is then 
paid at double the ordinary rate. The regular hands are authorised 
to elect a committee of eleven of their number, to discuss q uestions 
relating to their interests with the administration. The total 
length of the quays is 8831 yards, with 6347 yards of sheds, _s 
| total area of 168,082 square yards. There are 215 steam and 12 

hand cranes, and the total length of railway on the quays is about 
sixty-seven miles. [These figures exclude the portion of the harbour 
leased to the Hamburg-American Company. Eighty to 100 average 
vessels can be accommodated. In 1891, the last year for which 
statistics are available, the volume of goods imported seawards, 
which of course excludes those coming by the Upper Elbe and the 
railways, was 106,790,069 cwt., valued at £74,578,361, and the 
exports seawards amounted to 52,813,690 cwt., of the value of 

3,501,217. 
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WEIR’S FEED-WATER HEATER. 





F . Pe pa Ea om 
the use of high boiler pres- 
HEATER sures, that the full advan- 
been completely recognised. 
Tn our issue of April 16th, 
1886, we treated the subject 
of feed-heating in a leading 
article, which Messrs. Weir 
supplemented by a letter in | 
our issue of 17th July, 1886, | 
giving a full explanation of | 
their system} and in which | 
they characterised our arti- | 
cle as the first to present | 
a common-sense view of the | 
principle involved. 

The Weir feed-heater was | 
first introduced about 1871, | 
with the object of effecting 
economy in surface condens- 
ing compound engines. At 
this time the feed was put | 
into the boilers by the main | 
feed pumps, and, as the | 
supply to these was inter- 
mittent, it was necessary to | 
admit air for cushioning to 
keep the flow constant. 
From a series of experi- | 
ments, it was found by 
Messrs. Weir that this air 
rendered the feed-water 
highly corrosive, and to 
remedy this they patented | 
in 1876 a device for freeing 
the feed-water in the heater 
of its air. 
blem was to get the water | 
in its non-corrosive state 
into the boilers, and follow- 
ing up the line of their in- 
vestigations in 1880; Messrs. 
Weir patented their pumps | 
automatically regulated ac- 
cording to the amount of 
feed available, and were 
thus able to feed the boiler 
without the admission of 
air to the water. 


haust steam from the auxi- 
liaries for feed-heating was 
a feature to which Messrs. 
Weir directed special atten- 
tion as early as 1871, and 
further improvements on 
their method of carrying 
out their ideas formed the 
subject of a patent some 
years subsequently. They 
have never recommended 
the use of live steam, as 
from experiments carried | 
out by them it was found to result in neither loss nor gain. 
The first Weir feed-heater was fitted on board the s.s. 
Queen Margaret, in 1875, and the apparatus was in general 








tages of this system have | 


| on the top. 
| upand down with a parallel motion; the top lever spindle 


The next pro- | 


| 
The utilisation of the ex- 
| 


{ 


its seat in case of fluctuations of pressure. The com- 
bination of the automatic regulating gear with the heater 
has long been a special feature of the Weir apparatus. 
The float E shown in the lower part of the heater 
is a pan, with water-tight bottom and sides, but open 
It is suspended on two levers, so as to move 


is carried through the door at one end, and is balanced by 
a lever and weight. The float is always full of water, and 
the weight is adjusted to balance when one-half is immersed 
in the water. To the weight lever another lever is attached, 
which actuates the throttle valve F and controls the 
supply of steam to the pump drawing from the heater. 
When the water in the heater rises the float is raised, and 
the throttle valve opened, and, when the water level is lowered, 
the float follows, and the valve is closed; the level of the 
water is thus kept constant in the heater, and the pumps are 
completely filled with water. The regulating valve is a cock 
with a parallel key; the pressure of the steam keeps it per- 
fectly steam-tight, although it may have worn slack in the 
shell; the pressure also keeps. the shoulder of the key against 
the bottom of the stuffing box, so that the stuffing gland is 
always kept slack. A relief valve and the necessary gauges 
are also fitted to the heater. 

The general arrangement of the Weir feed-heater, with 
direct-acting pumps and automatic control gear, on board 
ship, and in the case where no feed pumps are fitted to the 
main engines, is shown in Fig. 3. In the arrangement shown 
the steam used in the main engines, which is condensed in 
the surface condenser, is discharged by the air pump into the 
float tank marked A. This delivery being intermittent, it is 
necessary to regulate the feed pumps so as to take the water 
from the float tank as it is delivered over by the air pumps in 
order to insure their complete filling with water, and prevent 
the admission of air. To do this there is in the float tank a 


| float which operates the steam admission valve B, and con- 


trols the working of one of the pumps, gradually opening the 
valve as the water rises in the hot well, and shutting it off 
when the water in the hot well falls below a certain 
level; and these pumps are interchangeable. The pump 
connected with the hot well delivers the water through 
the pipe C into the heater through the spray valve 
already described. The exhaust steam from the varicus 
auxiliaries which is turned into the main exhaust 
pipe D, is conveyed to the heater, where it imparts its heat 
to theffeed-water. The heated feed-water, as it accumulates 
in the heater, raises the float controlling the steam admission 
valve F of the second pump, and passing from the heater 
down through the pipe N to this second pump, is forced by it 
into the main feed supply pipe G. On the main auxiliary 
exhaust trunk D is a valve L leading to the low-pressure 
steam chest casing, and any steam which is not utilised by 
the heater goes into the low-pressure cylinder, doing usefui 
work ; or if there is not enough exhaust steam from the 
auxiliaries to sufficiently heat the feed-water, steam from the 
low-pressure steam chest can be passed back through the 
valve L; in this way the feed-water is heated up to the tem- 
perature of the exhaust steam in the heater. By the valve M 
the exhaust steam from the auxiliaries can be turned into 
the condenser when desired. The arrangement of piping and 
cocks permits of either pump being used in connection with 
the hot-well or heater, or independently of them, to draw from 
the sea or for any other desired service. It will be seen that 
the entire arrangement is self-contained, and being automatic 
in action, requires very little supervision. 

The heater should always be placed at some height above 


Ir is doubtless rash to assume that the marine steam the pumps, as the hot water being at the boiling temperature 


engine has in these days reached its highest development, 
but it is undoubtedly the case that the general perfection of 
design which has now been attained has caused greater 
attention to be directed to what may be termed the minor 


use on the compound engine before the 
triple expansion engine was introduced. ’ 
The benefit of the Weir system on the 
compound engine was recognised by the 
late Dr. Kirk, and he applied it success- 
fully to the s.s. Aberdeen, and his ex- 
j ample has been followed in the leading 
To Condenser mail and passenger steamers throughout 
the world. Various improvements have 
been introduced as experience suggested, 
and the accompanying illustrations show 
the feed-heater in the latest and most 
approved form, and that with which the 
name of Messrs. Weir has been identified 
for many years as the original patentees 
and manufacturers. 

Fig. 1 represents the external appear- | 
ance of the heater, and Fig. 2 gives a | 
sectional view showing its general con- | 
struction. The heating steam is taken 
from the low-pressure casing of the main 
engine, and the exhaust of the auxiliary 
engines, such as feed pumps, electric 
light, fan engines, &c., is also led into 
the heater through the non-return valve 
B on the side of the apparatus. A cir- 
cular 1ing and conical spray-piece with 
perforations are fitted to mix the water 
and steam uniformly. The feed - water 
is forced by one of Weir’s direct-acting 
feed pumps through the spring-loaded 

_ valve D on the cover in a thin sheet, and 
is instantly heated by contact with the 
steam. As the pressure in the heater 

-— | is generally much less than that of the 
heating steam before passing the inlet 
valve, the effect of this lowering of the 
pressure, and sudden heating of the 
water, is to liberate the air in the water, 
and this is removed to the condenser, 
or to the atmosphere, by a small cock 

| K on the air vessel placed on the top of 
| the heater. The feed-water is thus ren- 
| dered non-corrosive, and falls to the 
| bottom of the heater at the boiling tem- 
| perature due to the pressure. In the 

; case of marine boilers working under 
heavy pressures, the advantage of supply- 
ing hot feed need scarcely be pointed 
out, and in addition to the relief from 

| strains and consequent leakage, the im- 
portance of the feed-water being ren- 
dered non-corrosive is also apparent. 

| The steam admission valve is of special 
construction. It can be opened to admit 
the necessary amount of steam to the 
heater, but it closes by its own weight in 
case there is no flow of steam into 
valve is also fitted with a dashpot, 
valve to close gradually, and prevents 
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economies of the engine-room. Among the chief auxiliaries | 
to the main scheme of efficiency is the heating of the feed- | 
rin for which various arrangements are now in use. The | 
a system of heating the feed has long been adopted. in | 

€ merchant navy, but it is only since the advent of the , 


Fig. 3 


the heater; this 
which allows the 
‘it hammering on 


must force its way into the pump by gravity, the necessary 
height depending on the efficiency of the pump. Six or Sft. 
is sufficient with a good pump, but 20ft. or over is usually 














268 


THE ENGINEER. 





Mar. 31, 1893, 








available on board ship, and when this is the case should be 
utilised. As we have already treated the subject of feed- 
heating from a mathematical standpoint on a previous 
occasion, we do not purpose going into the question of its 
economy now, but a very practical testimonial to the 
efficiency of the Weir system is to be found in its adoption in 
the leading mail and passenger vessels afloat, as the 
Dunottar Castle, Normannia, Scot, Ophir, &c., and also to 
the new Cunarders, Campania and Lucania. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RADIANT HEAT. 


Smr,—Dr. Lodge appears to be very angry about nothing. If I 
am not mistaken, I was the first person to say in your pages, in 
reviewing Dr. Lodge’s ‘‘ Pioneers of Science”—in THE ENGI- 
NEER for March 23rd, 1893—that the objections to various 
scientific theories were not put forward lest the minds 
of students might be unsettled. Dr. Lodge seems to 
think that this is akin to accusing men of science of scientific 
fraud, and he is very indignant. With your permission, I would 
like to say something on this subject which may, perhaps, soothe 
Dr. Lodge’s wounded feelings. 

In the first place, then, I hold that it is in the main justifiable to 
hold one’s peace on certain disputed points when writing for students 
or lecturing to them. They are practically unable to recognise the 
bearings of these objections to theories, and they must take a great 
deal that is told them for granted. There is no fraud in all this, 
nor attempt at fraud, and whether it is fraud or not, it is, pace Dr. 
Lodge, regularly practised in almost every branch of science. I 
will cite for example lectures on physiology given in London 
hospitals. I need hardly tell Dr. e, though it may be new to 
some of your readers, that physiology is in a transition stage. 
Almost every lecturer and writer of eminence has his own views. 
One lecturing not long since to a large class made certain state- 
ments, and then went on to say, ‘‘I have told you these things, 
gentlemen, and you must learn them, because if you do not you 
cannot pass your examinations; but I can also tell you 
that these statements are involved in much doubt, to say the 
least, and they are probably entirely untrue.” It seems to me 
that in this case the lecturer made a very grave mistake, because 
his students did not know where to stop, and their incredulity 
once awakened might extend to very inconvenient limits. 

But we have only to turn to any of the books put into the hands of 
students tosee this ——— of adverse evidence in its full develop- 
ment. For example, Dr. Lodge holds, I believe, that the ether is a 
continuous fluid, without molecular or atomical structure, perfectly 
elastic, without weight, and possessing inertia. What his views are 
is well known in the world of science. But it is a fact that those 
who write on heat and light and the ether, never say anything 
about Dr. Lodge’s theory ; at least, that is my experience. His 
views conflict with theirs ; and they ignore his, that is all. I really 
do not see, however, that they are fraudulent, or dishonourable, or 
criminal in any way because of this. 

But again, let us take up any treatise we please on heat and light, 
and what do we find? Is there put into the hand of the student a 
direct perspicuous utterance which can hardly fail to be intelligible, 
or a dogmatic assertion of theories which are stated as neces- 
sarily true—not true in spots but true all over? Much scientific 
obscurity is due to the poverty of language. Words are intended 
to express what we can see, feel, touch, taste, &c., or what we can 
feel mentally. But when we come to deal with the ether, we are 
dealing with something which eludes our senses, and about which 
it is difficult in the extreme to have any mental concepts. I 
have lying before me a little text-book on light, written 
by a Master of Arts, published only two years ago, and a 
very good little work of its kind. In it I find the undulatory 
theory of light described as that ‘‘by which light is supposed 
to consist of minute vibrations or waves in a molecular medium 
called ether.” But according to Clerk-Maxwell, and Dr. Lodge, 
and “#11” in your last impression, this statement is untrue. 
The waves, as they are called, are not light at all, but they can 
produce the sensation of light in the eye. Am I to accuse the 
author of a scientific fraud, because he has defined light in the 
words I have quoted? Again, speaking of Newton’s rings, we find, 
‘* A series of waves consists alternately of crests and troughs, and 
if the two series are exactly equal and similar, and if the crests of 
these waves arrive on the same point simultaneously,” &c. &c. Here 
we have imported the idea of a surface. It is difficult to imagine 
sentences more misleading than those Ihavequoted. But they are 
very commonly used. Of course any student who thinks for himself 
will see that it is no more possible fora wave or a wave crest to 
exist in the sea of ether, than it is for a wave crest to exist ata depth 
of a mileinthe Pacific Ocean. An undulation isnot awave. But on 
he has got hold of the notion that light is propagated through the 
ether by waves, he is next told that vibration takes place at right 
angles to the waves. Itis necessary for the sake of the theory that he 
should be told this. Take another example of the teaching of 
science. We are told in all text-books, by all lecturers, that light is 
‘“‘absorbed” by black surfaces. The student’s idea is that they 
drink it up as a sponge does water, and this is not enough. They are 
further told that, having absorbed the light, surfaces can give it out 
again ; thatis to say, that having somehow absorbed radiant waves 
with transverse vibrations, they can in turn cause waves with trans- 
verse vibrations; example cited, the luminous paint used for 
match-boxes. What cana student do but take all this in simple 
feith, when it is told him by a man with a sufficient number of 
letters after his name? What, again, is the definition of diffused 
light? Turning = to the little text-book from which I have 

uoted, I find : ‘‘ When the sun is not shining directly on a window 
the light which comes into it is that derived from the illuminated 
sky surface.” Is it? Whatin the name of common sense is the 
“surface” of the sky? This has at least the merit of extreme 
simplicity. 
ave I said enough to convince Dr. Lodge that in teaching 
science it is the exception rather than the rule to teach the whole 
truth? Let him try in his own practice to do it, and see where he 
will land himself and his pupils. There are, unfortunately, cases 
well known in which men of science have wilfully suppressed the 
truth when it was adverse to them. I do not think that is ever 
done in the present day ; but Dr. Lodge takes an entirely mistaken 
view of matters when he assumes that a direct insult to the scien- 
tific world is meant by the statement that the whole truth is not 
invariably taught. There is nothing fraudulent in the matter, 
and I am really very much surprised to find Dr. Lodge rushing to 
defend his confréres from a charge which has never been brought 
against them. 

I trust that your readers will excuse this lengthy epistle. The 
circumstance that Dr. Lodge has quoted words very nearly the 
same as those I have used must be my excuse. 

London, March 27th. Your REVIEWER. 


HIGH-SPEED WATERWORKS PUMPS. 


Smr,—I had hoped that some notice would have been taken 
of the article under the above heading, in your issue of the 3rd 
instant. As it seems likely to be passed by, and as the subject is 
of real interest, perhaps you will allow me to offer a few observa- 
tions. In so frankly claiming novelties in the pump described, Mr. 
nih — a little forgetful of the work which has been done 
in high-speed pumps by many eminent hydraulic engineers; surely 
also he can have taken little trouble to study the sections and 
descriptions of pumping machinery which have appeared in the 
technical literature of England and the Continent y Ar ma the past 
twenty years. D 





The high-speed direct-acting pumping engines constructed by 
M. Farcot, for the Paris Waterworks, St. Maur, and elsewhere, in 
1871, 1876, and later, seem to fulfil all the requirements which 
continue to secure successful running at a bucket or piston s 
of 350ft. per minute. These pumps have large water chambers, 
very well formed passages, judiciously placed air cushions, and 
multiple, or rather sub-divided valves, in design probably very 
much better for flow than a group of discs. The pumps erected by 
Messrs. Simpson at the West Middlesex Waterworks, Hammer- 
smith, ran on their trials at 290ft. per minute ; it is fair, however, 
to state that in this case the stroke is 8ft., though speeds of 240ft. 

r minute are not uncommon—with 4ft. stroke—in the practice of 
Messrs. Simpson and others. Engineers who are familiar with the 
best forms of the horizontal direct-acting air pump are aware that 
but little modification would be required to convert it into a 
successful water pump, with a piston speed of 300ft. to 400ft. per 
minute, due care being taken that the water chamber and valve 
area bear a proper relation to the displacement of the bucket and 
the speed proposed. : 

From time to time very pretty and ingenious designs of high- 
speed pumps have been produced by French, Swiss, and Austro- 
weer we engineers. In principle these have generally been of 
the bucket-and-plunger or of the piston-and-plunger type, 
frequently so cleverly disguised as to be beyond casual recog- 
nition. Pumps of ‘“‘ unlimited delivery,” and of ‘ continuous 
flow,” seem indeed to be very much in the minds of our 
continental friends, and the sections of many of these pumps, 
presumably the work of small firms, show an intelligent apprecia- 
tion of requirements which is highly creditable to their designers. 
Some time ago I had an opportunity of seeing tried a small 
French reciprocating pump, whose crank shaft made 250 to 
300 revolutions per minute, and although it was not deemed advis- 
able to proceed to make such pumps in this country, the example 
is interesting, as showing what is possible. This type of pump 
was to be seen at work during the last great Exhibition at Paris; 
the moving parts are simply a bucket and plunger, the foot valve 
is dispensed with, as, once started, the suction column of water-has 
no time to come to rest or fall back. 

While on the subject of continental hydraulic engineering, it is 
also worth while to call attention to the very careful design which 
characterises the bulk of turbine work made in Switzerland and 
Austro-Hungary. Many “level-headed” English engineers, on 
inspecting such designs, are doubtless ready to grumble under 
their beards about “‘ useless refinements” and ‘‘needless expense.” 
Such refinements are, however, slowly becoming appreciated even 
here; and the fact that it is the sum of little attentions and refine- 
ments which secures the grand success of the whole, is being more 
and more recognised. 

Referring more particularly to Mr. Rigg’s pump, it is true that 
air vessels are too often placed much too far from the pump 
chamber ; they are, however, very often placed just where they 
ought to be—right over the delivery valves. It is fair also to 
remark that a design, which in a small pump may be neat and 
commendable, may in one of larger size and longer stroke become 
absurd and impracticable. One cannot always place a large air 
vessel just where one would ; but if it is placed as near the delivery 
valves as possible, and connected by means of a liberal passage, 
rising diagonally to the vessel when it cannot rise vertically, all 
requirements will be fulfilled. 

Not many hydraulic engineers will be disposed to concede to Mr. 
Rigg the honour of introducing multiple disc valves into English 
pumping machinery, so lately as five years ago. The records of 
many drawing-offices would put the date much further back—how 
far back in marine practice one would not like to say without 
consulting ‘‘ quaint and curious volumes of forgotten lore.” The 
modern horizontal double-acting American type of pump with 
large water chamber, plunger, and multiple valves, is simply an 
adaptation of the air and circulating pumps in common use with 
horizontal return connecting-rod marine engines of twenty-five 
years . Theadvantages of submerging the foot valve, and even 
the bucket when convenient, were well known to the oldest class of 
well borers, whose knowledge of engineering was instinctive when 
it was not traditional. An old artesian well borer told me to “‘ put 
it well down, well below the water, wonderful how it relieves the 
‘jar on the rods,’” and the best designed waterworks plants have 
the suction valves invariably placed as close to the water as 
possible, so that little or no power may be required to drive the 
water into the pump, and consequently, that little power may be 

uired to correct its flow at the turn of the stroke. 

vith reference to the reservoir round the barrel of his pump, 
Mr. Rigg says that ‘‘it is filled as rapidly as its contents are 
withdrawn ; and although the bucket acts during only half its 
time, yet there is no arrest of the water's movement, as a vacant 
space is always ready, where it can wait until the next stroke 
r seal a new supply into the pump.” I have taken the liberty of 
putting in the italics, and there seems to be a slight want of logical 
agreement between the first and second parts of the sentence 
quoted. But letting this pass, it is clear that if the flow of water in 
the suction pipe is continuous, then there must after each stroke be 
a vacant space in the reservoir. At present I cannot see that there 
can be a vacant space in the reservoir, arranged as it appears to 
be. I suggest that, unless some means, not described or shown, are 
provided to form an air cushion, this reservoir is a pressure of 
water, and that it has to receive the impact of the suction column 
in the usual way each time the suction valves close. This impact 
may be of more or less consequence, depending on the height and 
length of the suction column. If a true suction air vessel—I 
respectfully object to the use of the term vacuum vessel—were 
placed over the suction inlet, nearly as for the delivery, then 
matters would be improved, and an approximation to continuous 
flow would be obtained. 

Many small marine circulating pumps receive their water very 
much as shown in the section of Mr. Rigg’s pump, and in spite of 
the fact that the valves are drowned, and that unlimited water is 
at hand to supply the bucket, such pumps generally refuse to be 
quiet at the speeds at which they are driven until they are pro- 
vided with a small snift valve or one pet cock, which will take in 
air and prevent water from coming out. This valve is usually 

laced between the foot valve and the bucket, or close under the 
oot valve, and would be effective in Mr. Rigg’s pump even if 
placed in the reservoir, the object being simply to maintain a small 
cushion of air between the surfaces which are liable to impact. 
ee Mr. Rigg’s pump is fitted with a snift valve or valves, 
though he has omitted to tell us so. Many very ordinary pumps 
have been enabled to run at considerably increased speeds with 
the ood of little helps which are often kept in the back- 

und. 

ort must, however, be borne in mind that all air cushions which 
may be permitted to form in the line of travel of the water will, if 
allowed to assume any great magnitude, interfere with the effi- 
ciency of the pump, reducing the volume discharged compared 
with the volume swept by the bucket. It would be interesting to 
know if Mr. Rigg has made any exact experiments with the object 
of determining the displacement efficiency of his pump. 

To venture on a little ‘‘ academical criticism,” may I be allowed, 
with all deference, to submit that Mr. Rigg’s pai ph comparing 
a pump of 300 9 capacity with one of 3000 lions might 
with advantage framed more academically. e parallel 
between the problem of designs for pumps of 300 gallons and 3000 

ions, and bridges of 100ft. and 200ft. span, is not quite happy. 

e is a dynamical problem, the other a statical one; and “all 
arguments of this class are perfectly absurd,” as Mr. Rigg very 
truly remarks. He is also almost unduly severe on technical educa- 
tion and modern engineering, because there seems to be some 
doubt of their following up his sound theory to its legitimate con- 
clusion. But, seriously, one cannot find any new or sound 


theory has been enunciated, and even to hint that because a 300 
gallon pump can run at 90 revolutions per minute, one of 3000 
gallons, or ten times the capacity, might also be run at 90 revolu- 
tions, without any serious consideration of the dynamical aspect of 





the question, is not quite the kind of reasoning which your readers 
expect to find in your pages. Mr. Rigg admits that 90 might be a 
little too fast, so proposes to make the bucket of his -gallon 
ump 18in. diameter, 4ft. stroke, which is a to 70 revo. 
aloes or 560ft. per minute—not a bad baby to be born of a 
little pump with Yin, bucket, 15in. stroke, capable of trotting 
along at 225ft. per minute. The construction of such a pump is, 
perhaps, not impossible, but it would be exceedingly expensive ; 
and when successfully at work it would probably bear very little 
resemblance to the pump which Mr. Rigg has described. 

It may be worth while to remark, in conclusion, that after all itis 
the waterworks engineers and superintendents who are the best 
judges of the speeds which are suitable for reciprocating pumps, 

ese gentlemen are generally to be found in the front when pro. 
gress is to be made, but many of them are in favour of the triple. 
geared pump, particularly for smaller works. Such pumps are 
very durable and very easily attended to. D. H. Morton, 

eae, March 25th. 


ROPE GEARING. 


Sir,—I wish to ask the opinion of your readers upon the following 
question as to rope gearing. The formula for the ratio of the 
tensions on slack and tight side of each turn of the rope—or belt 


a ‘ 
ex ( 360 ) x 2m 
— is, I believe, R = 2°7182 ——, where ¢ = coefficient 
of friction, and a° = angle of arc of contact. 
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O 
or R = 2°7182-———— 
where / = length of contact in inches ; 
3» v= radius of pulley in inches. 

Assuming the above formula to be correct—I should be glad to 
know if it is generally accepted or not—the point on which I am 
in doubt is, that if the rope is endless, the gear being of the 
Raworth type, may I use the total are of contact obtained by 
several turns of the one rope upon the small pulley, or will the 
gear in this case be only equivalent to a number of ropes put on in 
the ordinary way ! 

To take an example which I have lately been interested in 
designing, the rope makes three turns round the small pulley—of a 
dynamo machine—and from the pulleys being very close together, 
to save space, the lap at each turn is only 108 deg. Now the rope 
being endless, I assumed that I should be quite correct in calculat- 
ing the ratio of the tensions as if the rope made only one turn with a 

354° 


oT * = x Se 





lap of 324 deg., the expression being R = 2°7182 — 
with a coefficient friction of 0-7, or should the expression correctly 


( ex (a5) sate 

be, R = 3\2°7182 ——_—__-——_——_/  .e., that the ratio between 
the tension on the tight side and that on the slack side should be 
calculated for each turn separately, and multiplied by the number 
of turns to get at the R between first and last turns. I am not a 
mathematician, so I must ask your correspondents to treat the 
query in a practical manner to be of any use to me. 

Manchester, March 11th. G, FZ. P. 


THE ATLANTIC FERRY. 


Sir,—I think it is a very opportune time to once more raise the 
subject of the Atlantic trade, for just now the first steamers of 
the American line have arrived at Southampton, and because the 
race to Chicago will soon commence, and great attention is being 

iven to the trade in general. In your issues of December 9th and 
anuary 13th I set forward a scheme by which the Liverpool Steam- 
ship Company would make Milford their port of call for passengers 
and mails instead of Queenstown, thus putting them on an equal 
footing with their American rivals, and saving time and worry for 
ngers. I proposed that a pier should be erected in Milford 
aven, accessible at all states of the tide for the largest liners. 
The railway would run on to the pier direct from London, thus 
saving all the trouble of cabs and tenders,as at Liverpool and 
Queenstown. There is no doubt that Milford possesses great 
advantages over other ports. It is on one of the finest harbours in 
the world, and also the nearest port in England to America, and in 
good railway communication with London. The people of Milford 
ought to take steps to bring the Atlantic trade there, and so add 
to the prosperity of the town. By thus getting the passenger 
trade, it would be the first step to bringing the cargo trade there 
also. If the Milford people would send deputations to the 
different parties, this scheme would soon be realised, and the 
prosperity of Milford would be increased. I should feel honoured 
if your correspondents would express their views concerning it. 
March 14th. R. P. 





SOUTH-EASTERN RAILWAY “‘ FACILITIES.” 


Str,—In a paragraph in your issue of the 17th inst., concerning 
the recent landslip at Sandgate, mention is made incidentally of 
the first and second-class fares charged by the South-Eastern 
Railway Company. Allow me to say that the adoption of exorbi- 
tant fares is not the only course pursued by the South-Eastern 
Company for discouraging travelling on its line, for not only are 
the first and second-class f: es unreasonably high, but there is not 
a single third-class down express train on the Folkestone main line 
during the whole morning from 12 a.m. to 12 p.m.! That is to 
say, the would-be morning passenger has to adopt one of three 
evils, viz., pay not less than 11s. 6d. for his journey to Folkestone, 
travel by a train which takes three hours to crawl 69 miles, or to 
wait half the day for a fast one. One would imagine that the 
directors were actually trying to prevent people travelling on their 
line. 

If only the South-Eastern would put on a good third-class fast 
train from Charing Cross somewhere about 10 a.m. or 10.30 a.m. 
for Folkestone, the and Sandgate, with corresponding con- 
nections at Ashford, I venture to think that in a few months it 
would become the most popular third-class train on the line. 

March 22nd. A TRAVELLER. 





BATTERSEA NEW BRIDGE. 


Str,—In your issue of February 24th, Mr. C. W. Ives asserts 
that the whole of the above was set out and supervised by him at 
the Phcenix Foundry Company’s Derby Works, which I emphati- 
cally deny. The whole of the wrought iron and steel work in the 
superstructure was set out by me, and I was held solely responsible 
for the same. Outside the drawing-office, Mr. Ives supervised 
nothing whatever at Derby. JOHN JONES. 

Liverpool, March 27th. 


SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 
Sir,—A boat illustrating one development of my system is now 
on the Thames, and I shall be pleased to hear from anyone desirous 
of inspecting it. Ropert McGLasson. 
39, all-park, Selhurst, London, 8.E., 
March 27th. 








THE BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
—The Nottingham meeting of the British Association commences 
on September 13th, under the presidency of Dr. Burdon Sanderson. 
The following are the presidents of the different sections :—A, 
Professor Clifton ; B, Professor Emerson Reynolds; C, Mr. J. J 
H. Teall; D, Rev. Canon Tristram ; E, Mr. H. Seebohm ; F, Pro- 
fessor Nicholson; G, Mr. Jeremiah Head ; H, Dr. R. Munro. 
Professors Smithells and Victor Horsley will deliver the evening 
discourses, and Professor Vivian B. Lewis will lecture to the 
operative classes, 
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RAILWAY MATTERS. 


Tux Northern Pacific has created a new office, that of 
“ travelling blacksmith,” whose duty is to go from shop to shop 

ver the whole system and see that the work is kept up to a 
cortaif standard, and to encourage uniformity of practice, stop 
per and disseminate information pertaining to the business of 
the shops. Other railroads are said to be contemplating the crea- 
tion of a similar superintendency. 

Hirnerto the transports required for the Dover and 
Canterbury manceuvres have gone 7 rail. They ave now being 
taken by road by traction engines. It is suggested that traders 
and farmers might adopt the same system by judicious co-opera- 
tion. Many classes of merchandise would suffer nothing from the 
longer time spent in conveyance. The military authorities reckon 
that they are making a saving of 50 per cent. 


Tux express locomotive which Messrs. R. and W. Haw- 
thorn and Company, Newcastle-on-Tyne, are sending to the 
Chicago Exhibition, has four high-pressure cylinders, and two 
pairs of 7ft. 6in. driving wheels, each pair worked by separate 
cylinders. The trailing wheels are turned by outside cylinders, 
and the leading pair by inside cylinders, The weight of the 
engine is about 60 tons, and the total length from foot-plate to 
buffers 32ft. Gin. The engine is named the James Toleman. 


A STATEMENT showing the number of cars in the United 
States equipped with lamps and appliances for the use of the 
Pintsch compressed gas has been published by the Railroad 
Gacite. The list is made up to March Ist, 1893, and includes 
also ferryboats and steamboats, which are reduced to an approxi- 
mate equivalent in cars, The aggregate is about 13 per cent. of 
all the passenger equipment in the United States, including mail 
and express cars. The total number of cars is 3989; there are 
32 boats, equivalent in cars to 192, making the total in cars 4181 
lighted on this system. 


ArticLtes of incorporation have just been filed at 
Springtield, Ill., by the Central Elevated Railroad Company, of 


Chicago. The on ang stock is placed at 5,000,000 dols., and a 
considerable number of the most prominent business men of 
Chicago are among the incorporators. It is the purpose of this 
company to build loop lines west and north and south so as to con- 


nect the Lake-street Elevated and Metropolitan and Alley roads, 
together with a line parallel to Michigan-avenue, and along or 
parallel to Randolph-street. The old loop line projected for the 
Lake-street road will be made at least a partial basis of operations. 
[t is intended to make electricity the motive power. The Elwell- 
parker electric system used on the Liverpool elevated electric road 
is contemplated as a possible power system. 


On Sunday the deviation of the Cheshire Lines Railway, 
extending from Flixton station to a short distance beyond Irlam 
station, was opened for passenger traffic. The length of the 
deviation is about 2} miles, extending on both sides of the canal. 
Besides the steel viaduct over the canal, there is a girder bridge 
over the river Mersey, and a handsome brick arch over Liverpool- 
road. The construction of the deviation necessitated the erection 
of a new station at Irlam in close proximity to the old one, and 
while this was being built Liverpool-road was carried under the old 
and new embankments, and a good road made. The Leeds Mercury 
says the old road can still be seen. The work has been of a costly 
and arduous nature, but everything has been substantially done. 
The deviation was tested last Decemper, and opened for luggage 
traffic on Monday, January 9th. The opening removes one 
obstacle in the way of the completion of the canal. Gangs of 
men wereat work all day taking out the junctionat Irlam and Flixton. 


FInLtanD, the Scandinavian country north-west of 
St. Petersburg, whose Constitutional monarch is the Czar, but 
which does not belong to the Russian Empire, has a State railroad 
system which includes ten different lines, whose aggregate length 
is 1166 miles, the longest line being 230 miles. The traffic is thin, 
the train service averaging in 1891 1°84 passenger trains and 1°15 
freight trains each way daily over the whole system, and the traffic 
averaging 100 passengers and 934 tons of freight each way daily— 
104 passengers and 507 tons freight here. The average train load 
was fifty-four passengers and 83 tons of freight, compared with forty- 
one passengers and 175 tons in this country. The average number 
of passengers per passenger car was 7°81; of pounds per freight 
car, only 5777. The line between the capital, Helsingfors, and 
St. Petersburg, 163 miles, had nearly two-thinds of the whole 
passenger traffic, and more than half of the freight traffic. The 
average earnings per mile on this line were £1187 ; on the rest of 
the system, only £248 10s.; on the whole system, £52412s. The 
net earnings of the whole system were £186 12s, per mile. 


THE two earliest railways in Asia Minor started from 
Smyrna, and were built with British capital and under one direc- 
tion. The line from Smyrna to Cassaba was begun in 1865, and 
extended in 1875 to Alascheir. The company agreed to hand over 
the line to the Turkish Government in 1892; but, owing to the 
non-payment of debts and other claims against the Porte, amount- 
ing to two millions sterling, the company has retained possession of 
it. The total length of this line is 176 miles. The second railway 
from Smyrna is that to Aidin, 300 miles in length, which was built 
some years after the Cassaba, but under similar conditions. Both 
railways have been very successful, adding to the wealth of this 
part of Asia Minor, and greatly increasing the trade of Smyrna. 
As they both extended inwards in the direction of Konieh, they 
seemed to possess a natural right to extend their system to that 
important city, and the Sultan’s concession to the German Ana- 
tolian Railway Company is consequently a very bitter disappoint- 
ment. That railway company has just finished the construction of 
the line from Ismid to Angora—about 470 miles in length, and the 
longest in Asiatic Turkey—and it has now engaged to continue it 
for a still further distance in the direction of Bagdad, at the same 
time that it constructs a loop line to Konieh. 


In France railways have never been permitted, as in 
England, to purchase and throw out of use or otherwise to break 
down competing canals. Indeed, except during one period—the 
Second Empire, when railways were being constructed all over the 
country and canals were thought by some out of date—the inland 
waterways of France have always especially occupied the attention 
of the Government. More than £60,000,000 have been expended 
by the State in France for the enlargement and improvement of 
its inland waterways within the present century. The Government 
of Louis XVIII. spent nearly £6,000,000 in cutting new canals and 
improving the old ; under Louis Philippe £11,000,000 more were 
devoted to the same object, and 1864 miles of new canals were 
opened to commerce during these two reigns. But beyond extend- 
ing the canal systems of the country, the improvement of the 
rivers was equally an object of the care of Louis Philippe's 
Government, and it was then, in 1845, that the first great works, 
the training walls, were commenced upon the Seine, that have done 
so much to enable ocean-going vessels to make use of this water- 
way. Four million five hundred thousand pounds were expended 
upon various river works alone during the reign of Louis Philippe 
and under the Government of the Second Republic. The perfect- 
ing of this vast network of canals and rivers made navigable— 
“‘rivitres canalisées "—has, however, been the work of the present 
Republic, which has spent £40,000,000 in facilitating by these 
means the transport of heavy goods throughout the interior of the 
country. Thus it has come about that France possesses a com- 
paratively perfect system of inland waterways, the total ee of 
which now reaches 7456 miles. These waterways are not like the 
canals of England, for the use of which payment is always required, 
so that dividends may be paid to the canal shareholders. They 
are as free to the use of all as the roads of the country, the last 
vestige of canal dues having been swept away in 1880, when the 
“Droits de Navigation” upon canals were abolished. 





NOTES AND MEMORANDA. 


THE death-rate of London last week rose to 20°7 per 
thousand annually, against 20-9 as the average of the thirty-three 
great towns, 


Messrs. Joun Brown & Co., Atlas Steel and Ironworks, 
Sheffield, in their new sinkings at Rotherham Main Colliery have 
reached the Parkgate bed of coal at a depth vf 597 yards. The 
seam is about 5ft. in thickness, and appears to be of excellent 
quality. The seam was reached on Tuesday, March 28th. 


Ir is stated that in France pens for writing are now 
being made from celluloid in the following manner :—Thin sheets 
manufactured from celluloid, ebonite, vulcanite, &c., corresponding 
with the outlines of a pen, are stamped out, punched, and finally 
laid in a softened condition in a press that has been heated, by 
which means they receive the desired shape. After being cooled 
in a water-bath the pens thus obtained are split with a knife. 


A PAPER on ‘Intense and Rapid Heating Process by 
means of the Electric Current” was read at a recent meeting of 
the Paris Academy of Sciences by MM. Lagrange and Hoho. A 
bar of steel, 1cm. thick, formed one electrode of a strong current 
passing through an electrolyte. The other electrode had a large 
surface. The heating was so rapid that, on breaking the current, 
the liquid suddenly cooling the bar was found to have imparted a 
brittle structure only to a superficial layer, the rest not having 
been heated. 


A paPER on ‘“ Artesian Wells as a Water Supply for 
Philadelphia,” was lately read by Professor 0. C. 8. Carter before 
the chemical section of the Franklin Institute. A long-continued 
drought caused much inconvenience at Philadelphia during the 
summer of 1892, so that the inhabitants would be likely to welcome 
any practicable suggestion for providing them with new supplies 
of fresh and wholesome water. Professor Carter, after careful 
investigation, strongly recommends the use of artesian wells, the 
water of which he says would be of considerable quantity and 
excellent quality. 


A sertEs of tests of the triple-expansion engine in the 
Massachusetts Institute is described in the Technology Quarterly 
by C. H. Peabody and F, Miller, the object of the tests being to 
find what advantages, if any, arise from the use of steam in any 
or all of the jackets of the various parts of the engine. Ihe 
results arrived at are not finally considered, but the authors have 
“‘gathered a general idea that it makes but little difference where 
steam jackets are used on an engine, provided the jacketting is 
carried far enough and not too far.” What the latter means may 
perhaps be told hereafter. 


THE report on the composition and quality of daily 
samples of the water supplied to London during February by Mr. 
William Crookes, F.R.S., and Professor William Odling, M.B., 
F.R.S., states that as a result of the excessive rainfall of the 
month the condition of the metropolitan water supply during 
February, though not unsatisfactory for the period of the year, was 
found to compare somewhat unfavourably with that manifested in 
January. The total rainfall for February—as measured at Oxford 
—was 2'64in., being 0°72in. above the average, and constituting 
the month one of the wettest Februaries recorded for several years 
past. But the more or less flooded state of the rivers during a 
arge portion of the month did not affect the proportion of organic 
matter present in the water toany such extent as to bring it into 
appreciable excess over the low winter average prevailing during 
the previous two months. Moreover, the mean ratio of organic 
nitrogen to organic carbon, or 21°5 to 100, was low, and indicative 
so far of the preponderating vegetable nature of the actually small 
proportion of organic matter present in the supply. The mean 
organic carbon was only two-tenths of one part in 10,000 parts. 


AT a recent meeting of the Royal Society a paper was 
read on ‘“‘ The Value of the Mechanical Equivalent of Heat, deduced 
from some Experiments performed with the view of establishing the 
Relation between the Electrical and Mechanical Units, together with 
an Investigation into the Capacity for Heat of Water at different 
Temperatures,” by Mr. E. H. Griffiths, M.A., assisted by G. M. Clark, 
B.A. They conclude thatif it be assumed (1) the unit of resistance 
as defined in the ‘‘B.A. Report,” 1892; (2) that the E.M.F. of the 
Cavendish Standard Clark cell at 15 deg. Cent. =1°4342 volts ; (3) 
that the thermal unit = quantity of heat required to raise 1 gram 
of water through 1 deg. Cent. at 15 deg. C., the most probable 
value of J = 4°1940 x 107. This, by reduction, gives the follow- 
ing:—J = 427°45 kilogramme-metres in latitude of Greenwich 
(g = 981°17). J = 1402-2 foot-pounds per thermal unit C. in lati- 
tude of Greenwich (g = 32°195). J = 778°99 foot-pounds per 
thermal unit F. inlatitudeof Greenwich(g = 32°195). They conclude, 
“Tf we express Rowland’s value of J in terms of our thermal unit, 
we exceed his value by 1 part in 930, and we exceed the mean of 
Joule’s determination by 1 part in 350. The difference between 
Rowland’s value of the temperature coefficient of the specific heat 
of water and ours would, however, cause both his and our values 
of J to be identical if expressed in terms of a thermal unit at 
11°5 deg. Cent. 


At a recent meeting of the Academy of Sciences a 
description of an instrument to show the small variations in the 
intensity of gravitation was read by M. Bouquet de la Grye. The 
instrument, which has been set up ina cellar of the Dépét de la 
Marine, consists of an iron tank containing hydrogen confined over 
mercury, with three tubes leading out through the bottom. Two 
of these tubes are bent upwards to about 40 cm. above the ground. 
One of them is used for filling the tank with mercury, the other for 
letting in the hydrogen, which is accomplished by letting mercury 
run out through the third pipe at the bottom. The second pipe 
ends in a horizontal tube made of glass, through the walls of which 
the fluctuations of the column of mercury sustained by the elastic 
force of the hydrogen can be observed. By means of an alcohol 
thermometer immersed in the mercury on the top of the tank, 
changes of temperature of one-thousandth of a degree are indicated 
by a movement of 1mm. The column oscillates with each change 
of temperature and each variation of gravitation, but is not affected 
by changes of pressure, since the tube is kept closed at the _ 
Gabe these circumstances, the instrument in question is capab 
of indicating the change of gravitational force due to the change in 
the position of the moon by a displacement of 0°46 mm. Nature 
says the apparatus is difficult to set up, and will require some im- 
provement before it can give trustworthy results. 


During the last vacation St. John’s College, Oxford, 
has been lit with electric light, anda transformer of the dynamo- 
motor type, weighing over seven tons, has been placed within 
about 60ft. of the electrical testing room of the Millard 
Laboratory, which is furnished with several reflecting galvano- 
meters. r. Frederick J. Smith, cf Trinity College, writing to 
Nature, says :—‘‘ I greatly feared that the instrument would suffer 
much from the magnetic field of the large transformer. When it 
was found that no other space could be given up for the machine, 
I devised a method of construction which the Oxford Electric 
Lighting Company very kindly carried out for me when building 
their dynamo house. My method is to construct a wall of scrap- 
iron round the three sides of the dynamo nearest to our laboratory. 
The iron wall is about 8in. thick, and is made by building two brick 
walls parallel to one another, and filling the interspace with scrap- 
iron ; a delicate magnetometer used for testing the field at unpro- 
tected and protec’ points equi-distant from the magnets, when 
the machine is in action and not so, shows that the iron wall is an 
effective barrier to the magnetic influence. I venture to make 
known this method of shielding off a magnetic field, because in 
these days of electrical invasion it may be of use in — 
physical instruments from being seriously disturbed, and rende 
useless for any but the roughest determinations.”, 





MISCELLANEA. 


Tue practicability of adopting oil fuel on some of the 
smaller vessels of the United States Navy is said to be under con- 
sideration at Washington. 


An American pet says:—‘‘Five distinct types of 
traction engines are built in England at the present time.” If this 
is so it would be interesting to know where the line is drawn 
between any two types. 


THE Council of the Royal United Service Institution 
have instructed the General Electric Power and Traction Company 
to put in an electric lighting plant in the old Chapel Royal in 
Whitehall, which is being altered for the new museum. . 


Tue Board of Trade commenced on the 22nd inst. the 
destruction of a large number of wrecks lying along the coast off 
Dungeness, which have for a long time proved a source of danger 
to passing ships. The explosions, it is said, were felt at places 
thirty miles inland. The same thing might be said when an 
87-ton gun is fired. 


A SYNDICATE is onenget conducting coal boring opera- 
tions at Ballawhane, near sey, Isle of Man, the locality of the 
eae being the sea-shore. They have discovered ata distance 
of 60ft. a peculiar black substance bearing a strong resemblance to 
— A specimen of the substance has been sent to London for 
analysis. 


THE Knutton Forge, near Newcastle-under-Lyme, which 
constitutes one of the important ironworks in North Staffordshire, 
and which has been standing idle for some time past, is, it is stated, 
to be re-started. It is reported that a new company has taken 
over the works and intends to set them going again shortly. The 
intelligence has been received with much satisfaction in the district, 
inasmuch as the works when in full operation find employment for 
some 400 ironworkers. 


THE Marine Department of the Board of Trade has 
published a report by one of its officers on the explosion of a cast 
iron boiler in a chapel near Leeds. This boiler, to which the 
Board of Trade Marine Department paid its attention, was of the 
following enormous dimensions:—lft. 7in. high, and lft. 8%in. in 
its largest diameter. It was cast all in one piece, and to make its 
construction and the nature of the fractures of so important a 
boiler quite clear, a lithograph drawing, one-eighth full size, accom- 
panies this important report. Its explosion hurt no one. 


Mr. Justice WricuT has given judgment in an action 
brought against the London Tramways Company to abate a 
nuisance caused by their steam cable tramway works at Streatham 
Hill. The plaintiffs were three ladies, who resided near the works, 
and they complained of noise, vibration, and smoke. On the two 
former grounds the judge held that the plaintiffs had no case; but 
in regard to smoke, although the nuisance had been considerably 
abated, he held there was occasionally an excess of smoke, and he 
awarded the plaintiffs a shilling damages, each party to pay their 
own custs. 


“Tue Old Ironwork of Warwickshire” was the title of an 
illustrated paper read before the Midland Institute, Birmingham, 
last week by Major Hart. The Major’s observations were limited to 
wrought ironwork used in English architecture, of which he gave 
an interesting historical sketch extending from the twelfth to the 
eighteenth century. That Warwickshire was from very early days 
one of the centres of smith’s craft there was little doubt, and this 
was accounted for by the fact that the Forest of Arden, which at 
one time occupied a large portion of the middle of the county, 
furnished a liberal supply of charcoal used by the smiths. 


A MEETING of the South Staffordshire Nut and Bolt Wages 
Board was held at Birmingham on Monday to consider the wages 
question. The conference was brought about by a three months’ 
notice, issued by the masters, for a reduction of 15 per cent. in 
wages. The men admitted that a reduction was reasonable, but 
contended that the percentage suggested by the masters was 
higher than the circumstances warranted. The masters intimated 
that they were prepared to agree to a 10 per cent. reduction, but 
the representatives of the men thought that a 74 per cent. reduc- 
tion should be deemed sufficient. Ultimately the conference was 
adjourned for three weeks to enable the men to be further 
consulted. 


On Saturday the process commenced of filling the com- 
pleted dock basins at Salford with water. Already considerable 
progress has been made, and it is expected that by now the 
depth of water will be at least 24ft. The contemplated water-line 
docks will give a depth of 26ft., and the present flooding of the 
basins is merely to serve a temporary purpose, and after this ao 
is accomplished the water will be allowed to sink so as to leave a 
depth of from 14ft. to 16ft. The flooding’ was adopted to float two 
large dredgers which have been constructed at Paisley and brought 
to Salford in pieces overland. The dredger Medlock will remove 
the dam at Salford, and accomplish such other excavation as is 
required. The dredgers have twelve steel barges for conveying 
away the dredged material, and they are capable of ‘‘ feeding ” the 
barges at the rate of 500 tons of ordinary material in an hour. 
Each dredger is 132ft. in length, 37ft. in breadth, and 10ft. in 
depth. The engines are 350 indicated horse-power. 


Ir appears that the United States will have to pay 
very heavily for some of its war paint. Engineering News says :— 
‘* Prices obtained for armour-plates by the Carnegie and Bethlehem 
steel companies, who are the only manufacturers in the country, 
may well excite the envy of steel makers who hunt for customers 
for best structural steel at prices under 40 dols. per ton. Bids 
were opened on February 5th at the Navy Department for about 
7000 tons of nickel-steel armour-plate. e prices bid by the two 
firms ranged from 520 dols. to 885 dols. per ton for the different 
sizes and kinds of plates specitied. About 56 dols. per ton extra 
is asked for treating the plates by the Harvey process. Making a 
very liberal estimate of the cost of manufacture, it looks as if the 

rotits on this order alone ought to go a —— way toward repaying 
both the companies for their original expenditure on their armour- 
making plant. It is of interest to notice also that at an average 
rice of 600 dols. per ton the armour for the new line battleship 
assachusetts will cost about 1,225,000 dols. The total cost of 
the vessel was estimated at 3,020,000 dols. 


Exectric lights seem to be rapidly taking the place of 
oil lights for large works in Scotland. Messrs. R. D. Smellie and 
Company, electrical engineers, Glasgow, have just completed a 
second set of their special arc lighting plant for the steel and iron- 
works of Messrs. David Colville and Sons, Motherwell. The first 
set was designed and erected by Mr. R. D. Smellie over two years 
ago, who undertook to satisfy the trying condition of a steel works. 
The light has been found to burn absolutely steady, and remains 
unaffected by vibration even when the heaviest steam hammers are 
in action, or by the grit and dirt which are inseparable from works 
of this description. The result proved so thoroughly to meet all 
the exigencies of the case, that after the two years’ trial, running 
daily from sunset to sunrise, in all about 9000 hours at full load, 
Messrs. Colville finally resolved to extend this system to the 
exclusion of oil lights of the Lucigen type by which their works 
had formerly been lighted, and of which they had a most complete 
installation. Other large works in which electric light installations 
have been adopted are those of the Clydebridge Steel Company, 
the iron and ammonia works at Shotts, Coltness, Calder, and Govan, 
and the City saw mills of Dixon Limited, Glasgow. These have 
been fitted out by the same firm, and it would appear that the 
uncertainty formerly associated with electric lighting has been 
overcome, 
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THE FLENSBURG OFF-SHORE FLOATING DOCK. | driven at an angle from each other, so that although their 


WE publish above a general view of the off-shore floating 
dock that the Flensburg Shipbuilding Company has built at 
its yard at Flensburg, North Germany, from the designs and 
under the superintendence of Messrs. Clark and Standfield, 
Westminster, which was successfully opened on the 20th 
December last. 

The dock is similar in general principle to the off-shore 
dock at North Shields that was described in our columns 
of November 18th, 1892, but is modified in details to suit the 
particular circumstances of the present case. In design 
these docks are similar to the depositing docks of the same 
engineers, having only a single vertical side, but they are 
attached to strong columns affixed to the shore instead of 
to a floating outrigger or counterweight, by which means a 
considerable reduction in first cost is effected, whilst all the 
advantages of the one-sided dock are retained. 

The new dock consists of two exactly similar halves, quite 
independent of each other, and capable of being used either 
singly to lift small ships or together for large ones, the com- 
bined lifting power being 2600 tons displacement. The 
overall length is 282ft. together, and the overall beam 68ft., 


whilst the depth of the pontoon, or lifting portion proper, is | 


8ft. This pontoon is terminated at each end by a short 
point, so that the length of the vertical side is only 240ft. 
Its height is 57ft. lin., and as the — of the water at the 
dock’s moorings is 33ft., it follows t 

be entirely submerged, but must always have a freeboard of 
at least 4ft., when she can accommodate, assuming the usual 
height of keelblocks at 3ft., ships up to a draught of 22ft. 





at the dock can never | 


The hull of the dock is entirely built of mild steel, and each | 


half is divided into twelve separate watertight compartments, | 


each of which is governed by a separate valve, so that the 
dock is under complete control during the operations of sink- 
ing or raising. All the valve levers are brought together 


to one spot at the centre of the dock, close alongside the | 


engines, so that the engineer in charge controls the whole of 
the dock without having to quit his cabin. The engines, 
which are placed on the top deck, are of the ordinary marine 
compound type, and indicate about 120-horse power each, 
taking their steam from the yard boilers. They drive a 
horizontal shaft running along the top of the dock, which 
transmits the power by means of bevel-gear to the vertical 
shafts of the pump, situated at the bottom of the dock. 
These are of Messrs. Clark and Standfield’s improved pattern, 
of the horizontal centrifugal type, and are four in number. 
Like the North Shields off-shore dock, this one has been 
designed to lift vessels with great speed, from thirty to forty 
minutes being the time allowed to lift a ship of the maximum 
dimensions, and, like the Shields dock, it has also been 
provided with mechanical bilge blocks and telescopic side- 
shores so that the berthing of vessels may also be rapidly 
performed. 

The point of special interest in the present dock, and the 
one in which it differs most from its forerunners, is in the 
arrangement of the shore columns, to which are attached the 
hinged booms, by means of which the dock is kept on a level 
keel during the operation of raising or sinking. In this 
arrangement the Flensburg Dock differs widely from the 
otherwise very similar dock at Shields. There, where space 
was an object, the columns were kept back within the 
river wall; here they are erected at some distance from the 
shore, and out in the water of the Fiord. This arrange- 
ment was chosen, because it being necessary to deepen a hole 
in the bottom of the Fiord for the reception of the dock, and 
this bottom being of rather soft material, it was feared that if 
dredging operations were carried on too close to the quay 
walls, there might be a danger of these falling in, whilst 
water space, on the contrary, in this locality was practically 
unlimited. The shore columns, therefore, as can seen 
from the accompanying cut, were affixed to dolphins sunk in 
the bed of the Fiord, these being in the present instance 
made especially strong to resist the thrust of the ice which 
occasionally sets into it. 

Iron cylinders would probably have formed a good solution 
of the problem, but it was decided to keep to pile work, with 
the driving of which the local contractors were well acquainted. 
None of the ordinary systems of dolphins were available, both 
on the account of the expense of the under-water bracing that 
would be required, and the danger of the piles perishin, 
between wind and water, and so the following plan was reso: 
to, and has been found to be most successful. Each dolphin, 


there being six in all, consisted of seven 12in. round piles, 





series, is of interest from several points of view. 1t is made 
by M. Dumont, Paris, and that illustrated is said to be in use 
spread. Round these groups of piles a conical casing of light | elevating water a height of 48 metres, or 157ft., at the “Mines 
wrought iron was sunk and forced into the mud at the bottom | de l’Altai.” The question arises, what is the total efficiency 
ofthe Fiord. Concrete was then run into the iron cylinderand | of this set of machinery? 
allowed toset. The contained water was then pumped out, and 
afterstrong bolts had been affixed tothe piles the remainder of = 
the interior was filled up with concrete, put in of course in the | 
dry, in which further bolts were anchored. These bolts, and 
those on the piles, tied down an iron plate placed directly on 
the top of the concrete in the cylinder, and carrying on its A 
outside two heavy wrought iron joists. These joists were | LIGHT. 
continuous, and extended over the six dolphins, servingto tie Ata recent meeting of the Camera Club, under the presi- 
them together in a fore-and-aft sense. On the top of these | dency of Captain W.de W. Abney, Mr. Leon Warnerke de- 
joists the shore columns proper were erected, and these are in | scribed a method of obtaining prints by development upon 
their turn tied back to the shore itself by a light diagonal the ordinary gelatino-chloride papers in the market, which 
bracing, the twelve shore ends being firmly anchored to | are used for printing-out in daylight by the usual method. 
concrete blocks on the quay wall. The tops of the columns | These papers can be bought cheaply from the manufacturers 
are further connected together by a light gangway or girder, | in long rolls, and in order to save time in getting prints of 
so that the whole shore attachments are well braced together | any class upon them in foggy or dull weather, he exposes in 
in every direction. the ordinary manner in a printing frame until the details are 
There are many advantages gained by this system; in the ' faintly visible, then, instead of waiting longer, brings the 
image fully out by development. 
In searching for a suitable 
developing agent, he fixed 
upon one much used in early 
times, namely, gallic acid. If 
the paper be not agen long 
enough for a trace of an image 
to be seen, the development will 
take a longer time. Prints 
can be obtained by a few 
seconds’ exposure to gaslight 
under a glass negative, and by 
then leaving the paper in the 
developing solution for several 
hours, but a longer exposure 
expedites the whole process by 
enabling development to be 
effected in a few minutes. 

Mr. Warnerke gave the aoe. 
ing as the composition of the 
doniene ae in parts:- 
Water, 1000; acetic acid, 10; 
acetate of soda, 10; gallic acid, 
5. After dissolving the fore- 
going, ten parts of a 10 per cent. filtered solution of acetate 
of lead are added little by little, with intermediate shaking; 
should any turbidity appear, the mixture must be filtered. 
One part of the solution thus prepared has to be added to 
from five to ten parts of water,.to bring it down to the 
strength suitable for actual development. The print has to 
be slightly cver-developed, as it loses in density in toning and 
fixing. After development, it is well washed, during ten 
minutes in all, in four changes of water, to each of which a 
pinch of table salt has been added to check farther develop- 
ment. Any ordinary method of toning and fixing will do, 
but Mr. Warnerke prefers to tone and fix properly exposed 
prints in one solution, com as follows, in parts :—Water, 
1000; hyposulphite of soda, 100; acetate of lead, 10; chloride 
| of gold, 1 per cent. solution, 20. ; 

He said that he had tried four of the gelatino-chloride 
papers in the market, and had obtained the same results upon 


eads were close together their points were considerably 
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CENTRIFUGAL PUMPS IN SERIES. 


first place, the timber piles being completely imbedded either 
in mud or concrete, they are well protected against rot or 
worm ; the different piles are firmly bound together, so that 
it is impossible to shift one without the rest giving, and as 
their feet are considerably splayed, a large amount of earth 
would have to be moved before the dolphin could fail. They 
are very durable, as even after all the iron has rusted away, 
the concrete block still remains to bind the piles together ; 
for the special job in hand they allowed the adjustment of 
the shore columns to be made above water after they had 
been completed, and the necessity for great accuracy in driv- 
ing the piles was avoided; and lastly, having regard to their 
great strength, their cost was extremely reasonable. 

The one-sided dock is very suitable to these waters, as it 
can accommodate the ferry steamers, of which there are 
several amongst the numerous islands of the Baltic, and | 
which are of such large beam that the ordinary graving or j b 
floating docks cannot take them in, and it is indeed hoped | all by leaving them the proper times in the developer, but as 
that it may be found useful in docking the old-fashioned two- | regards exposure, the commercial papers varied somewhat in 
sided floating docks socommon in the tideless waters of the | rapidity. The rapidity of the developer just described can be 
Baltic, and which owing to the impossibility of getting at | increased, if desired, by the addition to it of acetate of soda. 
their under-water portions, cannot expect to have a very | Mr. Warnerke exhibited some pictures from the same nega- 
long life. The present dock is, like all the docks of Messrs. | tives, printed both in the ordinary way and by development 
Clark and Standfield, self-docking, that is to say, that each | as stated, and in several instances the better results from an 
half can either dock, or be docked by its fellow, so that the | artistic point of view had been obtained by development. 
life of this structure may be taken as being as long as that of | Mr. H. M. Elder, M.A., asked what was the function | oi 
any other wrought iron construction. | acetate of lead in the developer, and Mr. Warnerke repliec 

The dock was most successfully opened by the inventors by | that it was to keep the whites of the print clean. 
lifting a steamer, which, by a curious coincidence, happened | 
to be the first ship that was ever built in the Flensburg 
yard. 








A Bit introduced by M. Bartissol proposes a maritime 
canal from Bordeaux to Narbonne, so as to connect the Bay of 
| Biscay and the Mediterranean. The canal will be 325 miles long, 
| 40 yards broad where single, and 69 yards where double, the 
CENTRIFUGAL PUMPS IN SERIES. depth being nine yards. There will be twenty-two double locks, 

ores 318 yards by 27 yards wide. Near Toulouse it will cross the 

THE arrangement of pumps shown by the engraving below, | Garonne three times. The Government is asked for a ninety-nine 
in which one electric motor drives four centrifugal pumps in | years concession, and for a guarantee of 2 per cent. 
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HIGH TENSION CONTINUOUS CURRENT SWITCHES 


THE ELECTRIC CONSTRUCTION CORPORATION, WOLVERHAMPTON, MANUFACTURERS 





Fig. 2—MULTIPLE SWITCH 


HIGH-TENSION CONTINUOUS CURRENT 
SWITCH GEAR. 


THE switch gear illustrated by the accompanying engravings 


are those used by the Electric Construction Corporation, | 


Wolverhampton, for their high-tension continuous current 
supply system, as used at Oxford and at Sydenham. The 
system consists in supplying a network of distributing mains 
with current from a number of motor generators situated at 
sub-stations, these being supplied with current by high- 
tension feeders run directly from switchboards at a central 
station. Each transformer has a separate feeder, and a pair 
of pilot wires also come back from 
each sub-station. The starting, 
stopping, and controlling of the 
motor generators is carried out 
from the central station. 

Fig. 1 represents a double-pole 
automatic magnetic cut-out and 
main switch, which is coupled on 
to the main omnibus bars at the 
central station, and from which 
feeders running between the trans- 
formers are connected. 

Fig. 2 represents a multiple- 
contact switch for cutting resist- 
ance in or out of the high-tension 
feeder circuit. To start a trans- 
former the multiple-contact switch 

Fig 2—is turned over, so that 
all resistance is in circuit. The 
automatic cut-out— Fig. 1—i 
then put on so that the high- 
tension current passes to the 
motor generator at the sub- 
station. A few turns of thick 
wire wound round the magnets 
in series with the feeders gives 
the necessary magnetic field, en- 
abling the motor generator to 
start. The secondary or low 
tension then gradually magnetises 
the motor generator field up to its 
full strength by a shunt across the 
low-tension armature. The start- 
ing resistance, which is connected 
to the right-hand side blocks of 
the multiple-contact switch — 
Fig. 2—is then taken out of 
circuit. The small quick-break 
switch, shown at the top left- 
hand corner—Fig. 2—is then 
closed, which short circuits the 
pilot wires running back from 
sub-station, and one of these, 
wound round a pot magnet, actu- 
ates a special transformer switch 

illustrated July 1st, 1892, Fig. 
8, page 17—which connects the 
low-tension armature of the motor- 
generator on to the distributing 
mains. This switch is then again 
broken, as only a momentary 
current is necessary, the switch 
being held in either an on or off 
position by springs. A voltmeter 
is connected across the pilot wires 
so as to indicate the electro-motive 
force on the network at the feeding point. The regulation 
of this electro-motive force is carried out by the left-hand 
blocks of the multiple-contact switch—Fig. 2— cutting 
resistance in or out of the circuit. 

Fig. 3 represents a single-pole automatic magnetic cut-out, 
as is used at Oxford on the low tension of transformers, 


1s 


situated at the central station, where they can be reset by | 


hand. These cut-outs break circuit in event of an excessive 








@ 


Fig. 1-DOUBLE POLE MACNETIC CUT OUT 


Fig. 4 represents an arrangement for charging a battery of 
accumulators from distributing mains. As these are kept at 


| constant electro-motive force, it is necessary to cut up the 


battery into sections for charging. At Oxford there are 120 


| great natural advantages. 


cells. These are charged three sets of 40 each, discharging in | 


two sets of 60 each. 
the board enables this alteration to be effected. Three multiple 
contact switches at the bottom of the board, and three 
ammeters at the top, are connected, one in each of the three 
series when charging. Two multiple contact switches enable 
the number of cells in the discharging circuit to be regulated, 
and a double-pole switch is provided for cutting off the accu- 


Fig. 4-ARRANGEMENT OF BATTERY CHARGING SWITCHES 


A throw-over switch in the centre of | 





Fig. 3—SINGLE POLE AUTOMATIC CUT OUT 


fifty years ago, its progress has been 


steady, and, on 
the whole, satisfactory. 


Southampton as a port has 
The depth of water is sufficient 
for navigation without the aid of the tides, the rise 
being only about 13ft., which is not found too great to pre- 
vent vessels landing and discharging at the open quays at all 
times. The period of high water is sustained an unusually 
long time, there being a double tide, the second being two 
hours later than the first, and six inches higher. The 
approach to the harbour and docks is through the wide 
channel of Southampton Water and the Solent, in which 
there is a minimum depth of six fathoms. There is, there- 


| fore, no waiting for tides, and the steamers are thus enabled 


| to start at fixed hours, which can remain unaltered through- 


| out the year. 


| with gates. 


So, also, there is no delay in locking in and 
out of the docks, as they are without gates. In all there are 
230 acres of dock area, only ten acres of which are provided 
The Empress Dock, which was opened by the 
Queen, in 1890, has an area of 18} acres, and 3750ft. of 
quays, with a minimum depth of 26ft. Southampton is also 
well provided with dry docks, there being already four, varying 
in length from 250ft. to 500ft., the largest dock having 
a width of 80ft., and 25ft. of water on the blocks. 
To these are now to be added, as described in our 
impression for the 10th inst., the new dock being 
built for the London and South-Western Company. This 
dock is to be 700ft. on the blocks and 874ft. wide, with 
28ft. of water at the entrance. The pumping capacity is to 
be 500 tons of water a minute, which will empty the dock in 
two hours. The shipping trade of this port already assumes 
considerable dimensions. In 1891, 10,394 vessels entered of an 
aggregate tonnage of 1,764,468 tons, the value of the exports 
being declared at £7,185,233. Large quantities of cotton 
goods and woollen tissues are sent from Southampton, the 
exports of this class of goods being the third greatest in 
quantity of the kingdom. The imports consist principally of 
food, wool, and grain. Upwards of 20,000 tons of butter, 440 
tons of margarine, 34,000 tons of potatoes, 600 tons of pre- 
served meat, and nearly 14 million of eggs, besides very large 
quantities of fruit and vegetables, having been landed in 1891. 
The British Channel fleet of the railway company, by which 
the greater part of this food is brought from the Channel 
Islands and Normandy—consists of twenty steamers, which 
make about 2500 voyages a year. Frozen beef and mutton 
are now added to the import trade. The other services which 
make Southampton their port are the Royal Mail Steam 
Packet Company; the Union Steamship Company, which line 
is said to pay £30,000 a year to the docks ; the Netherlands 
Steamship Company; the North German Lloyd, whose 
steamers call for passengers and mails on their way to and 
from Bremen and New York; and the coasting steamers of 
the City of Cork Steam Packet Company; British and Irish 
Steam Packet Company, and others, to which must be added 
the American line, which still retains a branch at Liverpool. 
The sea journey by this route is about thirty miles longer 
than to Liverpool, but it is anticipated that a gain of four 
hours will be made in the passage between New York and 
London. One important item that affects the running of 
steamers is coal. Welsh coal is delivered at Southampton by 
the Great Western Railway at the rate of 13s. 6d. per ton, 
the distance to the Welsh coalfields being about 130 miles. 
The port has direct communication with all parts of England 


| by means of the London and South-Western and Great 


mulators entirely. Two-way switches are provided for con- | 


necting the voltmeter across one or other of the batteries. 


HARBOURS AND WATERWAYS. 


THE arrival of the Inman steamer New York at South- 


current being demanded by a short circuit on the mains. | ampton from America on Saturday, the 4th inst., was made 
The magnet is compound-wound, so that in event of one of | the cause of great rejoicing on the part of the inhabitants, 


the motor generators failing to give proper electro-motive 
force, the current passing back from the mains cuts out ata 
much smaller number of ampéres, so as not to cause an 
excessive demand from any other motor generators that may 
be on the circuit, which is a thing that always happens where 
ordinary fuses are employed; any fault due to one machine 
failing to give its electro-motive force usuall melting the 
fuses of other machines that may be connected in parallel on 
to the same circuit, owing to the large current required to 
cut out the machine that has failed. ; 


the Mayor, and all the chief officials of the town, and was 
| the chief event in connection with harbours and ports of the 


| past month. It took Southampton a long time to recover 


Western system; and by means of the recently completed 
Midland and South-Western Junction Railway a direct route 
to the great manufacturing towns of the centre of England. 

At the meeting of the shareholders of the Milford Dock 
Company recently held, it was stated that the directors had 
interviewed Sir Charles Tupper when he was in London, and 


| laid before him the advantages of this port, with the view to 


| they had done recently. 


| from the loss experienced when the Peninsular and Oriental | 


| Company removed its boats from that port, and it is hoped 
| and expected that now the resources of a powerful railway 


| development of the port, Southampton will take a more 


prominent place than ever in: the carrying trade of the | 


world, Since the construction of the docks more than 


its being made the terminal port in this country for the pro- 
posed Canadian Mail Steamship service, for which the 
Canadian Government are prepared to give a subsidy of 
£150,000. In the meantime the chairman was able to report 
that matters looked more hopeful for the shareholders than 
The local traffic continued io 
develope, and the dry dock has been occupied by the Trans- 
atlantic mail steamer Spree, belonging to the North German 
Lloyd fleet. This undertaking has a most unfortunate his- 
tory. It was originally intended to rival Liverpoo. and to 
revolutionise the Transatlantic carrying trade. The first 
Act was obtained in 1874, the share capital being then fixed 
at £250,000. After many years of struggle, during which 


v | about half-a-dozen supplementary Acts were obtained, the 
company are to be applied by an energetic manager to the | 


docks were opened in 1888. Over a million of money has 
been expended; and at the meeting recently held the chair- 
man was able to report that “‘had it not been for an excep- 


tional outlay for maintenance and repairs, the accounts 











272 


THE ENGINEER 





Mar. 31, 1893, 








would have shown a net profit in the working for the half- 
year.” Milford has immense natural advantages. It is easy 
of entrance, affords good shelter, and forms one of the finest 
deep water natural harbours in the kingdom. In the navi- 
gable parts of the haven there is a depth at low water of 
from five to fourteen fathoms, and a rise of tide of 24ft. The 
harbour is completely landlocked, and the anchorage ground 
is of the best description. The dock is twenty acres in 
extent, with an entrance 550ft. long, 70ft. wide, depth 34ft. on 
the sill at high water spring tide. The dry dock is 550ft. long, 
with 69ft. width of entrance, and 91ft. at the coping inside. 
As a port of call for the large American steamers Milford is 
remarkably well situated, both for the arrival and despatch of 
the vessels, and the conveyance of the mails to ndon, 
and the distribution of merchandise to the large towns 
in the centre of England. A steamer making for 
Milford avoids all the danger of collision—especially 
in foggy weather, that attends the passage up the 
Channel to Plymouth or Southampton. Taking Milford 
as the port of call instead of Queenstown, the distance by 
sea is about 140 miles longer, while the saving in mileage 
in the whole distance vid Milford to London, as against 
the route by Cork, Holyhead, and Liverpool, is 100 miles, and 
the delay and inconvenience of the transhipment at Kings- 
stown and Holyhead, and the passage across the Irish Sea, are 
avoided. The sea route to Milford is 180 miles shorter than 
to Liverpool, and 200 miles less than to Southampton, giving 
a gain in time of about nine to ten hours, and over Queens- 
town in the delivery of the mails about three and a-half 
hours. With the exception of London, Milford is nearer to all 
the large inland towns than Southampton. With all these 
natural advantages, it seems strange that Queenstown should 
have remained the final port of arrival and departure for the 
mail steamers, while if Milford were used, letters might be 
posted from threeto four hours later in London, and passengers 
would be spared the cross-channel journey and the railway 
journey across Ireland. Milford perhaps is not quite so 
favourably situated for distribution as the other ports, and 
is not always so easily made. If the Great Western Railway 
Company followed the example of its neighbour the 
South-Western, and took up Milford as the latter has South- 
ampton, there might perhaps yet be a better prospect for 
the shareholders of the docks. Possibly the a 
between the Great Western Railway and the London an 
North-Western Railway may have something to do with this 
inaction. 

From the proceedings at the half-yearly meetings of the 
London and St. Katherine’s, and the East and West India 
Dock Companies, it would appear that the shipping trade has 
to a certain extent overset the disadvantages which resulted 
from the great strike of a few years ago; and that so far as 
their labour department is concerned the strike has proved a 
benefit from the better system which is now in operation. 
Despite the bad trade and the number of ships which are laid 
up, the import trade of London is increasing, the export 
trade, however, shows a decline. The increase in imports 
consists chiefly in the supply of food brought to this country, 
and so long as the population continues to increase at the rate 
now prevailing, the item of food must also be an increasing 
one. Merchandise which may be considered as luxuries, such 
as tobacco, cigars, and wine, also show an increase. The 
Tilbury Docks are reported as contributing largely to the 
general increase of trade. The tonnage of the docks last year 
was 3,445,000 tons, or nearly double that of twenty years ago, 
the quantity in 1872 being 1,687,000 tons. The contract for 
the new entrance, which is being constructed by Messrs. 
Lucas and Aird, has been taken within the estimated cost. 
Mr. Robert Carr, the company’s engineer, who has been in 
their service for thirty-six years, has retired on a pension, 
owing to failing health. As regards the labour, the report 
given by the chairman does not seem to agree with the tales 
told by the organisers of the “‘ unemployed” of London, who 
were recently described by John Burns as “loafers who get 
up at mid-day to go and seek for work praying that they may 
not find it.” The scene at the dock gates under the old 
system lent itself more to this class of unemployed than is 
the case now. The number of permanent labourers on the 
dock books is 1700; and there are 1600 registered labourers, 
this constituting about three-fifths of the total numberemployed 
at the docks. The first thousand men earn 32s. 6d. a week; 
the second thousand 27s.; and the third 25s. 6d.; the earnings 
of the remaining 1500 varying according to the time employed. 

The annual report of the Belfast Harbour Commissioners 
shows that the revenue for last year was £129,823, which was 
an increase on previous years. The surplus of revenue over 
working expense was £19,316. The tonnage cleared from 
the port amounted to 2,053,637 tons, an increase on the 
previous year of 122,460 tons. Twenty-five vessels, register- 
ing 91,947 tons, had been constructed at the port. The debt 
at the present time is £1,096,701. 

The report of the Dublin Port and Docks Board also shows 
a satisfactory increase. The tonnage of vessels entering the 
port in 1892 was 1,806,699 tons, being 55,407 more than the 
previous year. The receipts from tonnage dues were £55,365, 
being £1777 in excess of 1891. During the year new shed 
accommodation for the Atlantic trade had been built, ata 
cost of £4916. 300,950 tons had been dredged from the 
channel. The amount of debt was £390,900, and the interest 
paid £15,596. 

At the meeting of the Newhaven Harbour Company it was 
stated that the capital expenditure had been £595,081. The 
expenses showed an excess over revenue of £1945, which was 
paid by the Brighton Railway Company. 

The report of the Hull and Barnsley Railway Company 
shows a decrease on the previous year, due to the falling off 
of the coal export trade from Hull, and to a shrinkage of the 
general trade of the port. Ships of a total tonnage of 
440,702 tons entered the Alexandra Dock during the half- 
year, of which steamships were 358,970 tons and sailing 
vessels 81,732 tons, being a decrease of 57,623 tons, as com- 
pared with the corresponding half-year of 1891. Of the 
total tonnage entering the Hull Docks in 1892, the Hull 
Dock Company had 2,391,549 tons, the Alexandra Dock 
891,331 tons; total, 3,282,880 tons. The North-Eastern 
Railway Company is again promoting a Bill for the 
purchase of the Hull Dock 
directors of this company inform the shareholders that 
their docks cannot be put into a condition to compete 
effectively with its rivals without a considerable capital 
expenditure, and that this capital cannot be raised on 
advantageous terms by the Dock Company. The terms of 
purchase are £93 15s. North-Eastern debenture stock for 
£100 dock debentures, bearing interest at 4} per cent.; 
£87 10s. North-Eastern stock for £100 4 per cent. debenture 
stock; £75 of the former 4 per cent. preference for £100 
4} preference of the latter; and £30 ordinary stock for £100 
dock consolidated stock. Last year the House of Lords 


Company’s property. The. 





passed the Bill, but it fell through, owing to the Chairman of 
the Committee retiring after the Bill had been part heard. 
This year the building of a new deep-water dock, which 
formed part of the scheme of last year, is abandoned. The 
earnings of the Dock Company for the past half-year were 
sufficient to pay the debenture and preference interest, and 
§ per cent. on the ordinary stock. 

The annual report of Mr. W. Belk, the engineer of the 
Hartlepool Commissioners, shows that the dredging during 
the past year had cost sevenpence per ton, which was greater 
than in previous years, when the average cost had been as 
low as threepence. At the breakwater the season had been 
unfavourable for diving, only 13ft. having been added to the 
structure. The foundation is now completed on the east 
side. The financial report showed that £7029 had been 
received; the cost of dredging amounted to wages—£875, and 
repairs and maintenance £421. The outstanding loans 
amounted to £29,644. 

The new graving dock has been opened at Barry by the 
Activity going in to repair her propeller. The length of the 
new dock is 744ft., with a width at the bottom of 100ft., and 
113ft. at the coping. The entrance, which is from the wet 
dock, is 60ft. wide, and is closed by a caisson. The dock can 
be divided by a second caisson giving two lengths of 384ft. 
and 360ft. There is a depth of 26ft. Sin. on the sill at 
spring tides, and 18ft. 4in. at neaps. The foundation is on 
the limestone rock. The walls are 13ft. wide at the bottom, 
11ft. at the floor-level, reducing to 4ft. Gin. at the top, with 
2ft. Gin at the coping. The coping and sills are of 
Cornish granite. Over 20,000 cubic yards of masonry and 
brickwork have been put in. The floor is of cement concrete 
2ft. thick, increasing to 4ft. under the blocks. The pumping 
machinery consists of three centrifugal pumps with suction 
pipes 33in. diameter, and the engines are capable of raising 
17,000gallons a minute. The time occupied in emptying both 
sections of the dock will be four hours. The works have 
been carried out by Mr. John Jackson, under the direction of 
Mr. J. Robinson, the resident engineer acting for Mr. 
J. Wolfe Barry. 

The Torquay Corporation have had before them a deputa- 
tion of shippers, calling attention to the condition of the 
harbour, owing to the new pier which is being erected. Their 
complaint is that, with the wind from certain quarters, there 
is very troubled water and a jumping sea in the harbour. 
The attention of Mr. Abernethy, the engineer carrying out 
the works, having been called to this, he proposed extending 
the breakwater further than originally intended, so as to 
reduce the width of the opening into the harbour to 150ft. 
To this the shipowners objected, on the ground that such a 
narrow entrance would make the harbour very difficult to 
enter in rough weather, and suggesting that it would be much 
more desirable to extend the old breakwater, which would do 
away with the troubled water in the harbour. After a 
further conference with Mr. Abernethy, he then proposed 
leaving the opening 220ft. wide, and that if, when the new 
pier was completed to this length, it was not found effective 
as a protection, the old breakwater could then be extended, 
at a cost of £6000, and this course has been finally 


agreed to. 

The half-yearly report of the Manchester Ship Canal Co., 
which was submitted to the meeting of the shareholders last 
month, is of an encouraging character. It states that satisfac- 
tory progress had been made with the general works, which are 
expected to be finished by the end of this year. The works 
on the five deviation railways were completed at the date of 
this report, and those of the Cheshire lines, and that between 
Glazebrook and Partington, had been passed by the Board of 
Trade, and goods trains had commenced running over them. 
Since the report the deviations of the London and North- 
Western Railway have also been completed and opened for 
goods traffic. During the half-year 700,997 tons of traffic 
had been carried over the opened section of the Canal, the 
traffic at Saltport amounting to 100,000 tons. Two regular 
lines of steamers are now running between Saltport and 
London and Glasgow. The Bill of the Company, which deals 
with the navigation and tolls of the Upper Mersey, which 
passed the Commons last year, and was suspended owing to 
the dissolution, came before a Committee of the House of 
Lords this month, and was opposed by the Shropshire Union 
Company. The Bill excludes from the limits of the Upper 
Mersey the entrance to the Canal, and vessels entering it 
are exempted from tolls except those going through 
Ellesmere Port, the Weston Marsh Lock, the Western Point 
Docks, the Runcorn Docks, or along the Weaver Navigation, 
or Bridgewater or Shropshire Union Canals. The Canal 
Company guarantees a minimum sum for tolls of £2800 a 
year. The Bill passed the Committee. 








PRIVATE BILLS IN PARLIAMENT. 

On Friday last, after a hearing in a Committee of the 
House of Commons extending over several days, the 
Edgware-road and Victoria Railway Bill was declared not to 
have proved its preamble. It was very strongly opposed, 
and the objection which may probably have had the greatest 
weight in conducing to the result was that one of the 
stations of the proposed line was to be at Hyde Park Corner. 
To erect this would have caused a trespass upon a portion of 
an open space recently widened and otherwise —— by 
public subscription. The route of the intended underground 
electrical railway was from Victoria Station to Kilburn, a 
distance of nearly four miles and three-quarters, involving 
the raising of capital to the amount of £1,600,000. The 
throwing out of this Bill, as well as that of the Clapham 
Junction and Paddington Railway, leads us to regretfully 
conclude that we were a little too sanguine in the well-meant 
anticipations we expressed respecting their fate, in our 
impression of 17th instant. 

Legislative success during the present session in this 
especial branch of subterranean locomotion will be clearly 
restricted to the Bills having relation thereto which were 
suspended last year. Two of these, the Baker-street and 
Waterloo, and the City and Waterloo, are safe. The third, 
the Hampstead, St. Pancras, and Charing Cross Railway Bill, 
is to be read a third time in the Commous, having had 
clauses and amendments introduced in it. Under a new 
title, the London Open Spaces Bill has been read a third 
time and passed, so that it is just half way through, but it is 
not yet out of the wood, as it has to run the gauntlet of 
the higher tribunal. The reverse is the case with the two 
Manchester Ship Canal, authorising a loan of £2,000,000, and 
the Salford Improvement Bills, which have passed the ordeal 
of the Lords, and are now fairly launched on their voyage in 
the Commons, having been read a first time and referred to 
the Examiners of Petitions for Private Bills. 





TT 

A notice of motion was given to reject "Glas 
and South-Western Railway Bill upon ite wd ode 
The company promoting it seek to be empowered t . 
construct a junction line from near Killride to Deby, 
to acquire land and raise money, and to authorise the 
City of Glasgow Union Railway to construct a Bes 
branch. A capital of £320,000 is estimated to be required 
for the total length of a little over nine miles, Simila: 
notices of motion were given with respect to the 
second reading of the London and North-Western sa 
the London and North-Western and Great Western Railwa 
Companies’ Bills. In the event of the former of these Bills 
being read a second time and committeed, it will be moved 
that it be an instruction to the Committee to insert clauses 
therein. These are to be inserted for the purpose of giving 
effect to an agreement of the London and North-Westers 
Railway, to pa“ a bridge to be erected across the line in 
the parish of St. Pancras, and to pay half the cost thereof 
It is to afford access from a populous neighbourhood to 
Parliament Hill Fields that the Uridge is required. Tuesday 
11th April, has been appointed for a Committee of the Com. 
mons to consider the South Staffordshire Water Bill. We shall 
return to this project at a future stage of its Parliamentary 
career, as it is a somewhat heavy undertaking, involving the 
raising of additional capital to the extent of nearly a third of 
a million. A notice of motion is also given to suspend 
Standing Orders 39 and 129. Of these two, the former may 
be briefly stated as governing the deposit of plans, sections 
books of reference and other documents in the case of Pro. 
visional Orders in the Private Bill Office. The latter states 
that petitioners against any Bill are not to be heard unless 
their petition be presented not later than ten clear days after 
the first reading of such Bill. It is now proposed that the 
time for depositing petitions against Private Bills, or against 
any provisional order or certificate, and for depositing dupli- 
cates of any documents relating to any Bill to confirm any 
provisional order or certificate, be extended to the first day 
on which the House shall sit after the recess. : 

As an unopposed Bill, the Altrincham Gas, having been 
amended and considered, has been read a third time. Its 
object is to authorise the company to purchase additional 
land, to construct and maintain gasworks, and to raise 
£50,000 for carrying out the whole of its contemplated new 
works. The rates of dividend are ten per cent. on the 
original capital, seven on additional capital, under its Act of 
1872, seven per cent. on proposed additional capital, and 
six on proposed preference capital. Three shillings and ten- 
pence per thousand cubic feet is the proposed maximum 
price, with a sliding scale as to dividend. 

The only Bill under consideration in Committee on Tues- 
day last was the Blackpool Improvement, and the alterations, 
amendments, and regulations of the clauses were proceeded 
with. In taking his seat, the chairman commented upon 
the length of the proceedings, and made some valuable 
suggestions respeoting the advisability of curtailing as much 
as possible, consistent with the interests of the parties con- 
nected, inquiries of this character. This advice was not 
restricted to the particular case at issue, but referred to 
future bills as well. The corporation applies for rather exten- 
sive powers respecting the sanitary, building, and general 
superintendence of the district. There were doubts whethera 
bathing machine on wheels came under the definition of a 
“building,” but it was stated that if goods or commodities 
of any ordinary description were exposed in it for sale, 
it did. It was also asserted that temporary buildings 
consisting of four posts stuck in the ground, with a tarpaulin 
cover, and very roughly supplied with furniture, paid as much 
as £30 per annum to the ground landlord. Some of the 
clauses of the Bill were backed up by very similar provisions 
in an Act with the same objects in view applying to the 
“Queen of Watering Places.” Another vacancy has been 
caused in our grand total by the throwing out of the Great 
Forest of Brecknock Bill in a Committee of the Commons. 
The object of the Bill was laudable enough, and aimed at 
securing as an open space some 17,000 acres of land. During 
the inquiry the promoters were desirous of amending their 
Bill, which was not allowed, and they were consequently 
unable to proceed with their case. The strong point of the 
petitioners against the Bill, of which there were several, was 
the question of rating, which all liberal-minded people do not 
regard in exactly the same light. 

Four of the Lords’ Bills have been read a third time in the 
Upper House. Of these the Accrington Gas and Water pro- 
pose to raise an additional capital of a quarter of a million, 
and to pay 7 per cent. on additional ordinary, and 6 per cent. 
on additional preference capital. The Staines and Egham 
District Gas and Coke Company, Limited, seeks only to con- 
firm and make valid the creation and issue of preference 
shares by the company, and asks for no money. In their 
Bill, the Corporation of Dublin petition to be enabled to 
borrow the sum of £120,000 for the construction of water- 
works among other purposes. One of the suspended Bills is 
entitled Channel Tunnel (Experimental Works), and was 
read the first time last session, and referred to the Examiners. 
It was also pro formé read a first time in the Commons on the 
6th of last month, and is therefore now at exactly the same 
stage as it was previously. It appears from the question put 
and answered a couple of days ago in the House, that matters 
have remained in statu quo since the year 1888, when the 
works were inspected by an officer of the Board of Trade. 
The last inspection made by that department was stated to 
have been in 1890. If the Channel Bridge and Railway is to 
be regarded as a rival scheme, it has not advanced any 
farther, having been read the first time on the 7th ultimo, 
and similarly referred to a Committee in Group 5. 

We are glad to be able to record that some of the Bills are 
clear. Yesterday, the Royal assent was given by commission 
to the Manchester, Sheffield, and Lincolnshire (Extension to 
London), the Manchester Ship Canal, Baker-street and 
Waterloo Railway, Cork and Fermoy, and Waterford and 
Wexford Railway, and the Buenos Ayres and Pacific Railway 
Bills. Three more Bills had the same good fortune, but they 
are not of acharacter which would interest our readers, and 
in fact, are not included in our list. 








TENDERS. 


CITY OF LONDONDERRY—ELECTRIC LIGHTING. 


Accepted tender of Siemens Brothers and Co. fordynamos, £ 

arc lamps, conductors, &c... .. .. .. «+ «+ «+ ++ 8905 
Accepted tender of A. Brown and Sons for engines, boilers, &c. 4293 
Accepted tender of M. M‘Clelland for buildings .. .. .. 995 
Accepted tender of M. M‘Clelland for purchase of site .. .. 600 
Amount of tender for opening and closing streets .. .. .. 300 
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; TS OF CONSULAR AND DIPLOMATIC 
— REPORTS. 

Zone tariff on State Railways.—The introduc- 
ay communication into Hungary on a scale fairly 
to the size of the country is recent. Hungary, 
has an area of 124,000 ee — a population 

and up to twenty years ago had but poor means 
°f 1 ae . In 1867 the rsanho. 4 of railways open for 
poll was only 1400 miles, while the condition of the roads 
did not adequately assist in rendering inter-communication 
easy and rapid. There was one mile of railway to each 
141-47 square mile of territory and to every 3922 inhabitants, 
while in 1887 there was one mile of railway to each 31°81 
square mile of territory and to every 1029 inhabitants. Some 
difficulties and disappointments accompanied the extension 
of the railway system, resulting in the admission that the 
safer and wiser course, where feasible, would be to substitute 
State for private control and management. This theory was 
acted upon to the extent that while in 1867 there were only 
75 miles, or 5*4 per cent., of the railways in the hands of the 
State; in 1889, their length had risen to 3800 miles, or 


Hungary: 
tion of railw 
proportional 
with Croatia, 


58:46 per cent. Although great improvements were made in 
the railway system and State management proved ve bene- 
ficial, the general results were not so encouraging and satis- 


factory as could be wished. 4 Fares were high, and the com- 
paratively few trains running but sparsely occupied. The 
public showed but little disposition to take advantage of the 
railways, and the average annual number of journeys did not 
amount to one per head of population, against two for 
Austria, five for Germany, and fifteen for Great Britain. It 
being desirable to stimulate a movement among the popula- 
tion and to facilitate inter-communication both between 
neighbouring places and from distant points of the country to 
the capital and large towns, the Minister of Commerce and 
Communications, M. Barros, elaborated a complete and radical 
reform in the system of passenger traffic on the State lines and 
private lines under Statemanagement. This system, called the 
yone tariff, which came into force on the 1st August, 1889, 
is simple. Each station taken as a point of departure 
is considered as the centre of 14 zones; the first extend- 
ing over 15 miles 2} furlongs ; the second to the eleventh, over 
9 miles 24 furlongs each; the twelfth and thirteenth over 
15 miles 2} furlongs each; while the fourteenth comprises 
al] distances over 139 miles 64 furlongs from the capital. To 
ascertain the fare from one station to another, it is necessary 
to multiply the fare from the first zone by the number of zones 
traversed. If the distance traversed extends beyond the 12th 
gone, the fare is a little higher than as calculated. Beyond 
the 14th zone there is no increase of fare, so that a journey 
of some hundreds of miles may be made at a very moderate 
cost. There is a modification as to what is called “ neigh- 
bouring traffic—Nachbar Verkehr’’—in regard to which there 
are two subsidiary zones. For a journey from one station to 
the next, the fares are regulated by the special tariff applied 
to subsidiary zone 1, and the fares to the second station by 
the special tariff applied to subsidiary zone 2. 


Fares. 





Ordinary. 


| Express. 
Class | Class Class 
ee ee ae ars 


Class | Class | Class 
1. | 2] 8 


Traffic. 


Zones. 














| 
| s. dis. dis, djs. dis. dis. d. 
Neighbouring traffic ~-} 1y | a 0 6;0 8/0 2 
P lesi2 0/0100 6t], . } 
Do. up to 15$ miles... ..| 2J | 1/0 80 44/0 8 
10/010 0 6/010 0 8/05 


Remote traffic... .. .. ../ 1 
Do. 9} miles each 12 Fares for zone 1 | multi plied | by 
| number of zones traver sed. 

Do. 1394 miles ..| 18 14 0/1010, 610 11 8 810); 510 


Do. any distance beyond..| 14 [16 0 11 8/8 0 12 6 910 |6 8 


on 








For the short distance traffic tickets may be had at a 
reduction in packets of ten, thirty, and sixty. There are 
special regulations for the transport of luggage. Except for 
small articles, which can be taken in the carriage, passengers 
are not allowed any free transport of luggage, as to which the 
following tariff is in force :— 





| Rate for each article of luggage. 








— | 2} to 110} 1b. 110} to 22041b.| Over 220} Ib. 
| 8. d. 8. d. 8s. d. 
Up to 34 miles 1} furlongs .., 0 5 010 18 
Up to 62 miles 14 furlongs aq 0 10 18 38 4 
_| 1 8 8 4 6 8 


Over 62 miles 14 furlongs 








Certain articles properly coming under the head of ‘‘ Goods 
Traffic” cannot be transported as passengers’ luggage. 
Certain perishable articles can be transported as passengers’ 
luggage even when unaccompanied by a passenger, but these 
regulations do not differ sensibly from those of other coun- 
tries. Reductions of fares are accorded to agricultural 
labourers and workmen in bodies of not less than ten and 
thirty respectively. Tickets are issued for the zone in which 
the arrival station is situate, and can be had in towns at 
hotels, st-offices, and various shops. This simplifies 
greatly the work of the booking clerks, and diminishes the 
number of tickets necessary to be kept at the booking-offices. 
The following shows the reductions in certain typical cases 
which have been made in the passenger fares :— 





Express. Ordinary. 





Class 1'Class 2'Class 8 Class 1| 
l€snd£8d£8.d\€ 8. dig s. 

Buda-Pest—Cronstadt .. |[8 1 62 210110 821610118 
Per cent. | 80°65 | 78°6 | 77°15| 81 | 80 | 
Buda-Pest—Fiume* . 016 0011 80 8 02 8 6117 01 
Per cent.| — | — | | 77°1 | 72°85 | 91° 
Buda-Pest—Klausenburg |1 8 2019 60 6 41 6 9018 6018 4 
Per cent. 75 | 62°6 | 54°55 | 66°75 | 65° ' 
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Class 2 Class 3 


d.£s. d. 
61 5 8 
61°5 
44 








63°75 | 62 | 65 i 
Buda-Pest—Agram* -- 016 0011 80 8 O1 8 6012 2012 4 

Per cent. , oo | 6271 | 56°1 | 60°5 
Buda-Pest—Kaschan 


-. (0 15 80 10 60 7 8014 00 9 60 7 0 
Per cent. 


47°35 | 47°4 | 49 | 51:2 | 49°55 | 48°8 








* Fare. 


Express trains were not formerly run to Agram, the capital 
of Croatia, and to Fiume, the seaport of Hungary. Now a 
daily express runs to each place, the first-class fares by which 
are less than the third-class fares by the former ordinary 
trains. In the first twelve months after the introduction of 
the zone tariff the number of passengers increased by 
7,871,467, or 188:33 per cent. over the number in the pre- 
ceding twelve months. During the same period the receipts 
from passengers and luggage increased by £169,013, or 21°53 
cent., but over 42 per cent. of the increase was in neigh- 

uring or local traffic, and 88 per cent. of passengers 





travelled third-class. The reduction of fares under the zone 
system, estimated to average 40 per cent., is sensibly dimi- 
nished by the abolition of annual, circular, market, and 
return tickets. The extra expenditure consequent on the 
adoption of the zone tariff, irrespective of additional rolling 
stock required to carry the increased traffic, has been merely 
the cost of fresh sets of tickets. Complaints are made as to 
the inequalities and injustices caused by the system of 
luggage transport, which over certain distances and under 
certain circumstances costs three times as much as under the 
old system. Whether the zone system is applicable in 
countries where railway traffic is more developed than in 
Hungary is a question which can only be decided by those 
competent to judge of local circumstances, but with the con- 
ditions existing in Hungary it is an unqualified success. 
Those conditions are—a large tract of country, distances 
great, population relatively sparse and not animated with 
a restless desire of movement, the motives inducing 
people to travel are not so imperative as to compel them to do 
so irrespective of cost, and trains run half empty. It must 
be borne in mind that the system was introduced only on 
lines managed by the State, where the Ministers had a free 
hand, and were not hampered by competition and rivalry. 
The idea of the system emanated in England. In 1865 Mr. 
Brandon brought before the public a plan for transporting 
passengers on railway lines at a uniform fixed charge on the 
penny postal system, and asserted that there would be no 
diminution in the receipts by its adoption. In 1869 a Dr. 
Perrot started theidea of a reform in the system of passenger 
transport in the sense of the zone tariff as now in force in 
Hungary. These ideas, with modifications, have been taken 
up by others, but M. Baross was the first to give practical 
shape to the zone tariff. Later advices state:—For some 
years before the introduction of the zone system into Hun- 
gary, the number of railway passengers in that country 
averaged 6,000,000 annually. In the first year of the zone 
system, their number rose to 16,000,000; in the second year 
to 19,000,000; and in the third year to 28,000,000. The 
receipts which, during the last year of the old system, were 
£808,750, rose during the year ending 30th June, 1892, to 
£2,358,333. 

Hungary: Zone freight system.—The Minister of Commerce, 
encouraged by the success of his measures in regard to | 
passenger traffic, has elaborated a new local tariff for goods | 
traffic on the State railways in Hungary, which is intended, | 
by a considerable reduction and simplification of rates, to | 
facilitate and stimulate this branch of transport. The new | 
tariff, apart from modification of rates, consists in the appli- | 
cation, in a different form, of the Zone system. There is no | 
alteration in the classification of goods, as any change therein | 
would affect arrangements and interests outside of Hungary. 
To simplify the tariffs and lower the rates, a 6 miles 1,4, fur- 
longs unity is adopted instead of one of 5 furlongs, a consider- | 
able portion of the special tariffs abolished, and goods traffic 
is facilitated on the ‘‘ Nachbar-und-Fern-Verkehr.” For long 
distance traffic reductions will be made beyond a distance of 











| Express goods, | 














1244 miles. As in Hungary, the production of raw materials 
is the principal one; goods to be transported are generally 
bulky. For short distances the railways were in unsuccessful 
competition with road transport, while the rates rendered the 
carriage of bulky goods over long distances very expensive. 
For short distances the minimum rate for a wagon load is 
reduced from 10s. to 6s. 8d., and up to a distance of 24 miles 
7 furlongs the manipulation dues are reduced by one-half. 
For goods forming a wagon load, the tariff is composed of 
three divisions, the first applying to distances up to 124 miles 
2} furlongs, the second to distances between 124 miles 2} fur- 
longs and 248 miles 4} furlongs, and the third to distances 
beyond that limit. For goods sent by express or separately— 
Stiick Giiter—there are two zones, the first up to 124 miles 
74 furlongs, and the second beyond that distance. Far greater 
advantages are given to goods sent as wagon loads than to 
goods sent separately. Articles of subsistence are carried to 
the markets at far more reasonable rates than previously, and 
the rates for goods to be exported are reduced. Artificial 
manures, coal, iron, &c., are transported to the extreme 
limits of the country without the cost thereof rendering their 
disposal in the markets difficult as formerly. The following 
is a + waned of the basis on which the new rates are calcu- 
lated :— 
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Rates per ton per mile. | Mani 
| Manipu- 


From 124} Over | lation 





Up to 





1244 | milesto 248} dues. 
miles. |248} miles miles. | 
f! ane oe 4 fa & 
Express, ordinary. . +. 4°2505 | 3°2696 — |1 8317 
Express, reduced .. .. .. .. 1°9618 | 1°6348 —- | 
Goods sent separately, Stiick | 
itliter— 
lass 1 2°3541 1°9002 _ _ 
Class 2 > “rear? 1°9002 1°3732 {| — | — 
Bulky goods .. .. .. 2°9427 | 2°6157 — | — 
Wagon-load classes— 
et ie 1°0463 | “7847 *§2814 | 1 0°19 
Class B “6866 | 5558 | “32697 0 8°197 
eS P *52814 | *42505 | -29427 _ 
Special tariffl—Corn .. .. .. *8828 *49044 °32697 | 0 10°159 
Exceptional tariff 1—Coal, fuel, | 
hay, potatoes, straw, wood, | 
Me aie ond sae, he kes ce *42505 | *32697 | °22887 | 0 6°095 
Exceptional tariff 2 — Earth, | 
manure, minerals, stone * 35966 *29497 | -19618 | _ 





For the ordinary express and separate goods traffic rates there 
are no special reductions, because the goods concerned are 
comparatively of a high value, but reduced rates are awarded 
to articles over 5 tons 3 qrs. 17} lb. in weight. Several 


| articles belonging to Class A, and which are of importance to 
| Hungarian production, will be carried at the lower corn tariff 
| rates. 


The wood transport receives advantages additional to 
reduction of rates, by those for hard and soft wood bei 


| equalised. Taxes and terminal charges are included in the 


above rates. The following are the charges for the carriage 
of express and ordinary goods for given distances per ton :— 


























Ordinary goods. 
| | | | Reduced truck rates. 
: | | Reduced | j 

Distances. Ordinary | = pe Second | Bulky oo First Barve ae “| Second 
rate. | reduced | class. class. goods. § Class A. | Class B. | extra- extra- |& first oa = 
rate. | | | ordinary — ceptional porn , 
| | | : rate. — Ta’ _ 
£ s. a. | € a a/£aa/£ 54/2 « ale os des ajéandlésa d/£s da/s a 
Up to 6214 miles .. -|0 2 6/0 1 8§/0 1108 0 1 6/0 2 02/0 1 OF} 0 O S$)0 O 88/0 0103/0 0 88/0 BZ 
» 6214, 1 2 s}jon 44 | 018 23 0 911/016 3 06 W\0 8103/0 3 29310 5 1 |0 2 6 2 22 
»» 12428 i, 2 4 8§/1 1 6/1 5 49/018 9/111 5% O11 6/0 7 72/0 511) 0 9 9$10 4 8% 4 OF 
ree ee ea 13 | 114 441 6 0% 2 5 0'015 9 |010 6 |0 8 144/012 44/0 6 7 5 9d5 
eee! oe Ge 7412 3 24 118 23/218 7 (019 9% 018 44/010 3%] 014 104 | 0 8 83/7 3 
»» 310°7 aed oman 9% 415 7f|2 7 Of | 211113) 2 0 33) 3812 14/1 2 6/015 2%, 012 0} | 016 %|0 9 53/8 33 
Each additional 62-14 miles 0 16 11%4| 0 8 53/0 8 918 0 7 14) 013 6)4 O 2 8/0 1 8/0 1 6/0 1 8$}0 1 2/1 OF 
820°248 miles .. ..j1l1 14 5 | 5 16 5$|6 4 83/418 64/9 3 28/2 4 8$/114 14/1 4 431/110 73/019 13116 Ty 





The receipts on the Hungarian State Railways from all | 
sources, during the first six months of 1892, increased by | 
£500,000 over those for the corresponding period of 1891. 








THE RUSSIAN NAVY. 


WE illustrate this week the Russian battleship Sinope. 
The vessel is built of iron and steel, and has a displacement 
of 10,181 tons. She is 381ft. long, by 69ft. beam. She 
has 16in. armour on her belt, and 14in. on her barbettes. 
She draws 27ft., and is propelled by twin screws. The 
engines indicate 13,000-horse power, and her speed is stated 
to be 16°75 knots, and she stows 800 tons of coals. 

She mounts six 12in. 50-ton guns, seven 6in. 6-ton guns, 
and sixteen quick-fire guns of small size. She was launched 
in 1887, and cost £900,000. She belongs to the Black Sea Fleet. 











THE PURCHASE OF LONDON TRAMWAYS. 


Sir FREDERICK BRAMWELL, the umpire appointed in accordance 
with the provisions of the London Street Tranrvage Company’s 
Acts, 1870, has issued his award, assessing the value of the tram- 
ways constructed under the powers of that Act, which the London 
County Council have resolved to purchase. 

The award, although fixing the sum payable for only four miles 
27 chains 17 yards of lines now to be seamed, is one of very great 
importance as deciding, so far as the umpire is concerned, the much- 
disputed question whether, in the acquisition of tramways by the 
London County Council, the price is to be assessed on the mere 
value of the tramways as tramways ; or whether, in assessing the 
value, the present and future profit-earning capacity of the lines 
is to be taken into consideration. The award now issued is based 
on the former contention, which was put forward by the London 
County Council. 

The award is as follows :—‘‘I determine and award that the 
sum of £64,540 is the value of the purchased tramways and the 
works thereof—other than such works as are comprised in the 
annexed agreement—exclusive of any allowance for past or future 
profits of the undertaking, or any compensation for compulsory 
purchase, or other consideration whatever, except the considera- 
tion of the value to the tramways company or to the County 
Council, measured by what it would cost either the tramways 
company or the County Council to establish the purchased tram- 
ways if such tramways did not now exist, but taking into account 
a proper deduction in respect of depreciation. 

“And, accordingly, I determine and award that the value of 
the purchased tramways and of all lands, buildings, works, 
materials, and plant of the Tramways Company, suitable to and 
used by them for the purposes of the undertaking of the purchased 


“1 Further on the report states that opinions are divided as to the 
merits of the zone system, and thatit has not been long enough in 








tramways, as such purchased tramways, lands, buildings, work 
materials, and plant are defined by the annexed agreement, is the 
sum of £64,540, together with the further sum or sums payable 
under the annexed agreement, and that such sum or sums together 
form the ‘then value’ of the premises within the meaning of the 
44th Section of ‘The London Street Tramways Act, 1870.’ 

‘And I award and direct that the County Council do pay to the 
Tramways Company the costs incurred by the Tramways Company 
of and incidental to the reference, and this award, including’ the 
proper expenses of the Tramways Company, of and incidental to, 
negotiating, preparing, and executing the annexed agreement.” 

The agreement referred to in the above award provides inter alia 
for the Council acquiring the Cressy-road and Parkhurst-road 
depdts for the sum of £37,258, which is in addition to the £64,540 
awarded as above. The agreement also provides for the Council 
purchasing 68 cars, 649 horses, harness, stable utensils, plant, 
machinery, tools, and other materials, at a price to be determined 
**by some person practically acquainted with the value thereof,” 








ROTHAMSTED JUBILEE FunD.—The committee appointed at the 
meeting held at 12, Hanover-square, on the Ist instant, under the 
presidency of H.R.H. the Prince of Wales, has now issued its 
appeal for funds to commemorate, in a fitting manner, the jubilee 
of the famous agricultural experiments at Rothamsted, which have 
been carried on since the year 1843 by Sir John Lawes. It is 
proposed that the testimonial shall take the form of (1) a granite 
memorial, with a suitable inscription, to be erected at the head of - 
the field where the experiments have taken place ; (2) addresses to 
Sir John Lawes and Dr. Gilbert, accompanied—if funds permit— 
by a commemorative piece of plate; and the committee in their 
appeal express the les that all interested in agricultural and 
scientific research will contribute to the fund. With the object of 
making the list of subscribers as large and general as possible, the 
subscription has been limited to a maximum of two guineas, and 
the committee will be glad to receive contributions of any amount 
within this limit. Among those who have already subscribed are: 
—H.R.H. the Prince of Wales, H.R.H. Prince Christian, the Right 
Hon. Sir T. D. Acland, Bart., Earl Cathcart, the Earl of Clarendon, 
Earl Cowper, Professor Dewar, F.R.S., Mr. Thiselton-Dyer, F.R.S., 
Viscount Emlyn, Sir John Evans, F.R.S., Professor Michael Foster, 
the Right Hon. Herbert Gardner, M.P., Lord Kelvin, Sir John 
Labheok, Bart, M.P., Sir Matthew Ridley, Bart., M.P., the 
Marquis of Salisbury, and the Duke of Westminster. The com- 
mittee consists of the Duke of Westminster, K.G.—chairman—the 
Earl of Clarendon, Viscount Emlyn, Lord Kelvin, P.R.S., Sir John 
Lubbock, Bart., M.P., F.R.S., Sir John Evans, K.C.B., F.R.S.— 
hon. treasurer—Dr. H. E. Armstrong, F.R.S., Professor Charles 
Stewart, and Mr. Ernest Clarke—hon. secretary. The offices of 
the fund, to which subscriptions may be sent, are 12, Hanover- 
square, London, We may remind intending exhibitors at the 
Royal Show, to be held at Chester, from the 17th to the 28rd of 
June next, that applications for space in the implement depart- 
ment at that meeting must be made by Saturday, — Ist. The 
entries in the various departments of live stock, poultry, produce, 





working order to form a positive and reliable opinion upon it. 


&c., must be made by Monday, May Ist 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, vn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

J. M. J. (Calcutta).— We have no intention of publishing articles of the kind 
you suggest. They would not interest our readers. 

Errata. We regret that in Dr. Lodge's letter on page 251 of our last impres- 
sion, in the third paragruph, the word has appears instead of had. In 
the article on “ French Technical Education,” jor Oise read Aix. 

J. B. M.—We have not the least idea what you mean by an automatic blast 
Surnace, nor would our readers. You can see all the published patents at 
the Patent-office Library in Southampton-buildings, free of charge. 

F. N. (Tipton).—Jt is quite possible that you may pick up a second-hand copy 
Merritt's “ Surveying,” which will answer your purpose. Stanley's book on 
“* Mathematical Instruments” will also give you a great deal of informa- 
tion. There is a book costing about 1s. 6d., in Weale's Series, published by 
Crosby Lockwood and Son, which you would do well to read in the first 
instance, 

J. J. 8.—The floating of solid cast iron on melted iron ina ladle has Leen 
made the subject of most careful investigation by metallurgists and others, 
and various theories have been advanced, It has nothing whatever to do 
with the density or difference in densities of the melted and solid metal. It 
is of no practical importance whatever, and is apparently due to the action 
of currents in the melted metal, and something akin to that known as the 
spheroidal state. 








DRYING GRAINS. 
(To the Editor of The Engineer. 

Ry oo Lig allow me 4 —_ out one or _ —_ that occur = 
short paragra appearing in current number of your r. e 

abl refers to a aw read by myself before the’ Civil and 
Mechanical Engineers’ ety, on “Machinery for Drying Brewers’ 
Grains and other ues.” 

In the first place, my name is misspelt as ‘‘ H. Calvert.” 
stated to have said that the treat t of resid from breweries, éc., 
has not met with much economical success. This is apt to convey quite 
a wrong impression. What I actually stated was that the proper treat- 
iment of these residues had not received much consideration in England, 
but where it had the result was very successful. 

The paragraph goes on to say that “the author then described and 
illustrated the patents of Hicking, Otto, Passburg, and Hencke, which 
dries ne a without loss of their nourishing properties.” This 
should :—"* The author then described and illustrated the patents of 
Hecking, Otto, , and Hencke, the latter machine drying the 
grains by evaporation and without pressure, thus causing no loss of their 
nourishing " The chief part of the discussion that followed 
hinged on this point, as I asserted that those machines which first 
squeezed out the greater part of the moisture were detrimental to the 
grains as fodder. 

As this is a subject that is receiving a good deal of attention among a 
certain class of engineers, and any statements that are incorrect are 
— to be severely criticised, I should be obliged if would kindly insert 

le 


this letter. 
101, Leadenhall-street, London, E.C. HERBERT CowarD. 
h 25th. 


Mare 
(We have printed the paragraph as received from the secretary of the 
society.—Ep. E.) 


I am then 








SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 148. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 

It credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 

A complete set of Tak ENGINEER can be had on application. 

Tn consequence of the red mn of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
8 paying in advance at these rates will receive THE ENGINEER 
weekly and post free. bsereptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tun Paper Coprrs— 





Half-yearly .. .. .. £0 188. Od. 
Yearly: ae, es be te #1 16s, Od, 
Tuick Paper Copres— 
Half-yearly £1 08. 8d. 
Yearly .. £2 0s. 6d. 


ADVERTISEMENTS. 
*," The charge for advertisements of four lines and under is three shillings, 
two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 








ment measures an inch or more, the charge is ten shillings perinch, All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to t.is condition. 

Prices for Displayed Adverti in “ordinary” aad “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 








MEETINGS NEXT WEEK. 


Institution oF CrviL Enoineers.—Thursday, April 6th, at 2.80 p.m. 
Students’ visit to the new Lock and Weir Works, at St. Margarets, 
Richmond. Train leaves Westminster Bridge Station at 1.43 p.m. 

LonDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, April Ist, at Cannon-street Hotel, at 7 p.m. Ordinary meeting. 
Paper on ‘‘ Commercial Colour Printing,” by Mr. John E. Reid. 

Nortu o¥ ENGLAND INsTITUTE OF MINING AND MECHANICAL ENGINEERS. 
Saturday, April 8th, in the Wood Memorial Hall, Newcastle-on-Tyne, at 
two o'clock. Ordinary meeting. Papers: ‘‘ Queensland Coal-mining 
and the Method Adopted to Overcome an Underground Fire,” by Mr. 
Edward 8. Wright; ‘“‘The Geology and Coal Deposits of Natal,” by 
Mr. R. A. 8. mayne. 
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PARLIAMENT AND THE LONDON WATER COMPANIES. 


Tue rejection of the East London Water Bill, on the 
motion for the second reading, exhibits the House of 
Commons in the act of taking a peculiarly bold step; 
one which the Chairman of Committees has described as 
involving a ‘very grave responsibility.” The water 
supply of a great and growing population is not a matter 
to be trifled with; and whatever might be the defects of 
this particular Bill, it was the duty of Parliament to give 
the measure a very careful consideration, so as to be 
assured of its real character. No antipathy to the metro- 
politan water companies ought to stand in the way of 
providing a due supply of water for every part of the huge 
area to which their jurisdiction relates. In this instance 
the locality more immediately concerned lay outside the 
metropolitan boundary, and formed part of the suburban 
fringe where house building is going on with special 
rapidity, accompanied by a corresponding increase in the 
number of inhabitants. The Bill was to confer power on the 
company to raise £500,000 in the form of debentures, and 
out of this sum £140,000 was required for new mains. 
An objection was taken to a particular clause in the Bill, 
stipulating that consumers’ fittings should in future be 
stamped. This provision had been denounced in the 
County Council as “iniquitous,” although obviously 
designed to prevent the waste which prevails so exten- 
sively in the company’s district, where the constant 
supply is all but universal. It is also to the advantage of 
those who have to pay for the fittings that these should 
be effective at the outset, and not have to be speedily 
renewed. The clause was reasonable, but to pacify the 
opposition, the company agreed to withdraw it. Still the 
Bill was opposed, it being urged that such a measure 
ought not to be brought forward at this juncture, seeing 
that the Royal Commission appointed to investigate the 
subject of the Metropolitan Water Supply had come to 
the close of the evidence, and was ead to present its 
Report. It was suggested that this Report might con- 
demn the operations contemplated by the East London 
Company. Still, we may suppose that if the extended 
supply which the company desire to take is to be derived 
from wells and galleries in the chalk, the Royal Commis- 
sion would not be adverse. Even if the Thames and the 
Lea are to be drawn upon, or further provision made in 
the shape of storage reservoirs, accompanied by enlarged 
filter-beds, such measures might not be disapproved. 
The manner in which the £500,000 was to be expended 
was made known in detail to the Council more than a 
month prior to the debate in Parliament. Yet it was 
not shown by the opponents of the measure that the pro- 
posed works were in themselves objectionable. On the 
other hand, one serious consideration which seemed to 
be overlooked was that, whatever might be the Report of 
the Royal Commission, it would take years to change the 
source of the supply and construct entirely new works. 
During all that period a full supply must be maintained 
for the wants of the population. Parliament has nothing 
before it to show that the works to be executed with the 
funds provided by the East London Water Bill were 
otherwise than necessary for the purpose of meeting the 
future demand. There has been a loud outcry that Lon- 
don is in danger of a water famine. We must presume 
that in the opinion of the County Council, and of Parlia- 
ment, there is no danger of any stint for many years to 
come. But while we admit that water abounds, we have 
reason to fear there will be none to drink in certain 
quarters, unless something more is done to make the 
supply available. 

though we cannot enter into any discussion of the 
party combinations which led up to the adverse vote on 
the East London Water Bill, the fact that the majority 
of the London members present were in favour of the 
second reading comes fairly within our province. The 
Home Secretary was also among the ayes. That 
the London vote should thus be neutralised by the action 
of parties less deeply interested is itself anomalous, and 
helps to show that the Bill was rejected for reasons out- 
side its merits. For the result—be it good or ill—the 
London County Council must be held accountable, though 
Parliament is responsible for its own vote. The real 
objection to the Bill lay in the future. It is the desire of 
the Council to get possession of the undertakings of the 
London Water Companies at the lowest possible 
price. Such a policy, fairly carried out, is not 
essentially wrong. But if it is to bar all necessary 





outlay on existing works, and stifle all inquiry into 
schemes of improvement, the policy becomes ex- 
aggerated into a form that is purely mischievous. After 
all that has been said about introducing a new and inde- 
pendent supply, the idea begins to prevail at Spring- 
gardens that the first thing will be to buy up the existing 
companies. Hence the argument in the House of Com- 
mons was, that to add to the “ financial burden” of the 
purchase, in view of the coming Report from the Royal 
Commission, ‘‘ would be very unfair.” But the House 
was not in a position to judge whether the proposed 
works would or would not be required in the interval 
which must elapse before any new scheme can be carried 
out. If the Bill was a mere bogus, a device for increasing 
the company’s capital at the ultimate cost of the rate- 
payers, a Select Committee would very soon have 
exposed its real character, and its rejection would have 
been inevitable. The fact that the County Council 
strained every nerve to prevent the application of such a 
test says little for the bona fides of the opposition. As 
it is, the final responsibility rests with the House of 
Commons, which, under the influence of an untoward 
and absurd combination, has taken a leapin the dark. If 
Mr. Mellor’s words mean anything, they mean as much 
as this. 

Whether the coming report of the Royal Commission 
will be such as seriously to affect the present water under- 
takings, is as yet a mere matter of conjecture. Judging 
by the evidence, it seems scarcely possible that a sweep- 
ing condemnation will be forthcoming. It cannot be said 
that the London water question stands where it did, even 
if we go back only a year or two in its history; and 
within a very few years the change is still more marked. 
At one time it was declared that the chemical test was insuf- 
ficient to prove the water was wholesome. At length there 
came the biological test, and instead of demonstrating the 
impurity of the metropolitan water supply, it has shown 
the effectual character of the filtration adopted by the 
companies. Continental authorities are studying the 
London method and adopting it. Dr. Frankland is 
emphatic in his evidence on the subject. The true 
functions of the bacteria are coming to be better under- 
stood, and false alarm is dissipated, while effective modes of 
protection are being perfected. These remarks apply more 
especially to the supply obtained from the Thames and the 
Lea. But the resources in the chalk carry us into another 
sphere. There are facts which give every reason for the 
hope that the chalk will furnish all that is needed in the 
shape of an additional supply for many years to come. 
Unless Dr. Frankland’s evidence is to be altogether set 
aside, the conclusion presents itself that London has no 
need to go beyond its own watershed for the required 
supply. No doubt the Commissioners have to weigh the 
objection put forth on behalf of the outlying districts, 
that if the underground waters are to be drawn upon for 
the future supply of London serious damage will be done 
to rivers and streams. Much has been said pro and con. 
on this point, but even'if London were to seek a supply from 
the Welsh valleys, there would be a loud protest against 
any such appropriation. The effect of drawing largely 
on the subterranean waters is perhaps more likely to 
puzzle the Royal Commissioners than any other part of 
their inquiry. But they are able men, well chosen for 
their work, and they have a mass of valuable evidence to 
guide them. 


CARGO FREIGHTS TO THE EAST. 


CoNSIDERABLE annoyance has been manifested in 
several of our eastern colonies, as well as in those of 
South Africa, and throughout India, at the general 
increase made in their passage rates by all the mail lines 
of steamships. It is held that this increase, which is in 
several instances considerable, is not justified by the 
actual cost of passenger conveyance, nor by any decrease 
in the number of passengers carried. But, on the other 
hand, the companies declare that at the rates hitherto 
charged many of their voyages are made at an absolute 
loss. In one instance of these, brought under our own 
notice, we have been told that this loss amounted to 
between £7000 and £8000 on the single trip, and that 
the vessel making it—one of the newest and fastest of all 
our grand fleet of mail boats—was consequently on the 
next voyage kept at little more than half her extreme 

ower—just sufficient only, in fact, to enable her to time 
ae arrival home within the limitations fixed by the mail 
contract. On all previous occasions she had landed her 
passengers several days in advance of the contract date. 
From this example it will be seen that not only may 
voyagers have to submit to a prolonged detention on 
board ship, but will have, by the operation of the in- 
creased tariff above referred to, to pay materially more 
for their journeying. 

The companies, as we understand, do not deny that their 
passengers have some grounds of complaint, but they urge 
that the low scale upon which they have to carry cargo 
compels them to charge increased passage rates. In 
other words, the passengers have to make up for the 
advantage obtained by the shippers of goods. This is 
undoubtedly hard upon those who have hitherto enjoyed 
the advantages of a low charge for their voyages, and the 
several communities affected are not willing to recognise 
either the necessity for, or the justice of, the demands 
made upon them. They argue that it is the mail com- 
panies themselves who are largely responsible for the 
present low rate of freights to the East. When the Suez 
Canal was opened it became evident to the directors of 
the great eastern mail lines that they could not with the 
class of vessels then employed by them compete in the 
carrying trade with the flood of rae ge which the Canal 
called intosexistence. One and of such companies 
immediately set to work to remodel their fleets, and 
vessels of very large tonnage gradually superseded the 
comparatively small ships by which the several services 
had, up to that date, been carried on. The position thus 
created was this:—While the owners of purely cargo 
steamers could afford to await the gradual collection of 
full freights for them before despatch, the huge liners had 
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to be started off on given days, and at stated intervals, 
whether their cargo space was occupied or not. The 
result to these divergent conditions was not felt so 
long as the barrier of the Isthmus of Suez blocked the way, 
and the eastern mail companies were almost wholly free 
from competition. They could invariably fill up the rela- 
tively small amount of cargo needed at exceptionally high 
rates, and their vessels were therefore always in trim on 
the days on which their departure had to be compulsorily 
made. But withthe new class of ships introduced after 
the opening of the canal it was necessary always to have 
ready, say, from 3000 to 4000 tons of cargo, whereas with 
those these had superseded, probably 1000 tons, or even 
less, would have amply sufficed. The large passenger 
steamers of the present day can no more go to sea with- 
out efficient ballasting, than can the small coasters which 
carry cargoes from one to the other of our English ports. 
The expansion of trade with our Colonies has not sufficed 
to make up for this inequality between the past and 
present ; and the fact that the conveyance of passengers, 
from their location in a ship, deteriorates rather than 
increases her stability, makes it incumbent that a suffi- 
ciency of dead weight should be carried well below the 
water-line. Water ballast can only be employed with this 
object to a limited extent, for reasons which must be well- 
known to our readers ; and there was no resource remain- 
ing therefore to the companies but to fill up with cargo 
at what have now diminished to almost nominal rates. 
As the consequence, freights by steamers devoted solely 
to cargo carrying have had to come down in proportion, 
and when we hear of cement in casks being carried by 
the Peninsular and Oriental Company from London to 
Australian ports for 1s. 6d. per barrel, we can hardly 
feel surprised at the enormous amount of shipping which 
is now laid up idle in our home ports. 

It will be recognised from what we have written that 
the enforced practice of the great companies is largely 
responsible for the low scale of freights to the East now 
ruling. Whether a return of prosperity to our Australian 
colonies would be likely to redress this state of things, 
must be at least doubtfek Until it occurs, it must be 
accepted as a fact that the mail steamers will secure an 
almost entire monopoly of the trade proceeding out- 
wards, and to obtain and retain this monopoly is, for the 
reasons we have named, an object of vital importance to 
them. In fact, to retain it they must consent in the 
last resort to carry outward freight for nothing if driven 
so far. The only alternative would be to fill up with 
ballast at a heavy cost. To carry on their trade at all, 
therefore, the direction of such companies must obtain 
terms from their passengers to compensate for diminished 
receipts from their cargo traffic, and it has yet to be seen 
how far the increase may check travelling. Should 
the augmented charges operate to any great extent in that 
direction, it may be that the companies will hardly have 
improved their position ; and accustomed travellers to and 
from the East assure us that but a few pounds increase 
in the rates will drive passengers from the luxurious mail 
boats to the slower and less comfortable vessels known 
as ‘‘ ditchers,” which will carry them for about two-thirds, 
or even less, of the charge made by the mail liners. We 
presume that time alone can bring about a solution of 
the difficult problems apparent; but before this can be 
reached, a very wide extent of ruin must be caused to 
hundreds of steamboat owners who now find their occu- 
pation gone, owing to the competition of the enormous 
vessels the opening of the Suez Canal has compelled the 
great companies to employ. 
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CAPTAIN HEADLAM, R.A., ON FIELD GUNS. 


A CAPITAL paper was read by Captain Headlam, R.A., in 
the Theatre of the United Service Institution, on Friday, 
March 24th last, “On the Best Type of Field Gun for the 
British Service.” The author, after discussing different pro- 
posals as to the natures of field guns extant, concluded that 
one gun for Horse Artillery and one for field batteries is best. 
Horse Artillery or field batteries actively engaged frequently 
require supplies of ammunition, and perhaps the replacing of 
damaged matériel. Consequently, simplicity and uniformity 
of pattern isan important element. Nevertheless, the author 
thought that the best field gun did not fulfil the conditions 
required for Horse Artillery by simply mounting the detach- 
ments. We presume the writer does not deal with guns of 
position, such as certainly have produced great effect at 
critical times, but it would have been well to have noticed 
the question. The weight behind team has, in the author’s 
judgment, become too great, and we concur with him. It is 
very unsatisfactory with 40 cwt. to find that we carry less 
ammunition than the artillery of any other important Power. 
To our 108 rounds per gun Austria carries, for Horse Artillery 
and for field batteries respectively, 152 and 128; France, 156 and 
131; Germany, 135; Italy, 143and 130; and Russia, 130and 150 
rounds. In our old wars we suffered at times from some of 
our guns failing to get into action, owing to difficulties of 
ground. At Nivelle the Chestnut Troop only got up in time, 
and did admirable work, but the gun and carriage then only 
weighed 28 cwt. The weight behind them, and the number of 
rounds carried, are opposing conditions; it is very unsatis- 
factory to be bad in both respects. The author then proceeded 
to argue that it is easy to sacrifice far too much to high 
velocity. He showed that the velocity so soon comes down, 
that for little more than a theoretical advantage we may 
involve ourselves in complications and difficulties as to brakes 
for wheels, destruction of carriage, awkward length of gun, 
and unnecessarily thick shell, and consequent loss in destruc- 
tive power. As to projectile, the author held that small, 
common shell are a mistake, and that shrapnel is the projec- 
tile calculated to fulfil most practical purposes, ring- 
shell and high-explosive shell being inferior in most cases. 
Speaking, we presume, of ordinary field-gun calibres, and not 
special howitzers, we agree with the author. As to carriages, 
the fact that may be known to some of our readers was 
brought out, namely, that the drag-shoe has been found better 
than the various brakes tried. Our ammunition carriages 
compare badly with those of foreign Powers as to weight, our 
ammunition being only 34 per cent. of the total weight of 
loaded carriage, while in Austria it is 48, and Germany 43 
percent. Shields are considered too heavy to answer. The 
paper concluded by some remarks on quick-fire guns, agreeing 








generally with what we have before now noticed, namely, 
their necessary connection with non-recoil carriages and a large 
supply of ammunition, and the very qualified advantages 
offered in the case of field guns. 


THE NORTH BRITISH RAILWAY. 


Tue North British Railway is still in the position of 
having a large amount of capital expended that is unre- 
munerative ; and it must add to that for some little time to 
come, because there will be a large expenditure on works, 
such as the improvement of its Edinburgh Station, which 
will be long before completion. In its past half-year it 
expended on capital account about £300,460; and in the 
half-year that has now begun its expenditure is esti- 
mated at about £283,502, of which a large portion 
is on the works in connection with the Waverley 
Station improvements. Yet it is noticeable that with 
the burden of capital that is unproductive, the North 
British Railway continues to increase not only its earnings, 
but also the net revenue. It reports for instance, for the 
past half-year, a gross increase of £35,000, but there was a 
large increase also in the working expenses, so that the net 
revenue available for dividend, after the payment of interest, 
rents, &c., was about £1600 more only than in the corre- 
sponding period of the preceding year. It is then evident that 

e increase on the working expenses had been in a larger 
ratio than the increase in the gross receipts, and an analy- 
sis of the accounts proves that this has been the case. But 
it may be hoped that as the large expenditure on capital 
proves effective, there will be some result in the shape of a 
lower proportionate cost of working. It is worth noting, 
however, that the cost of the working is at 48°58 per cent., 
considerably below that of many of the great companies, 
though it is higher than for the corresponding period of the 
previous year. The North British Railway has possession of 
a large area of territory which can be cheaply worked; and 
it has moreover the advantage that springs from the running 
of the East Coast trains over a large area of line; but there is 
to set against the first of these the fact that some of these 
areas of cheap working are also districts that yield but a very 
limited traffic, except during a short autumn season. What 
the North British seems now to want—apart from general 
growth in traffic—is a period of comparative rest to allow the 
costly extensions it has made, and is making, time to afford 
a growth of the traffic. The change in the policy of the three 
great Scottish railways will in time bring this about, but it 
will be only after the large expenditure that is now in 
progress is completed. Hitherto much of the effort of the 
executive of the three companies was given to the prolomged 
combat; now it may be devoted to the more satisfactory 
attempt to improve the positions of the lines as reservoirs of 
traffic; and to attempt also to make the traffic capable of 
more economical distribution. There is much to be done in 
this direction ; and with the aid of mechanical appliances, 
the railways of the kingdom generally could facilitate their 
work, and could also introduce many economies in working 
the traffic. 








LITERATURE. 


Die Nordamerikanischen Eisenbahnen. By Tu. Bure and 
A. Von Borrtes, Wiesbaden. C. W. Kreidel’s, Verlag. 
1891. Price £2. 


Tuis work is by two authors, Mr. T. Biite and Mr. A. 
von Borries. The name of von Borries is very well 
known in this country in connection with the compound 
locomotive, and he is the chief inspector upon the Han- 
over State Railways, while Mr. Biite is director of the State 
Railways at Magdeburg. In the preface, which is written 
by Mr. Biite, the origin of the work is explained. Soon 
after the trial of the Rocket at Rainhill, in 1829, other 
countries followed the method which had been used in 
locomotive building and in railway management in 
England. Later on, however, numerous changes were 
introduced into railway systems, which were due to the 
conditions present in different countries. He remarks 
that as soon as the whole of the railways in Germany 
had come under the control of the State, there was, of 
course, a lack of the competition which is always present 
where the railways are owned by private companies. It 
was, therefore, thought advisable by the State that 
representatives from Germany should visit the United 
States, in order to observe the methods employed in 
railway management, and in the construction of rolling 
stock, for the purpose of finding out if the present 
practice in Germany was open to improvement. Messrs. 
Biite and von Borries were selected for the purpose of 
this visit, and on their return drew up a voluminous 
report, which was delivered to the State authority. So 
many persons, however, were desirous of possessing a 
copy that the report was published at Wiesbaden in its 
present form. It contains seventy-four engravings in the 
text and fifty-five lithographic plates, while the printed 
matter occupies some 280 pages. The work consists of a 
series of reports upon different branches of the subject, 
each of the reports being signed by one or other of the 
authors, and from the introduction it appears that the 
two authors arranged that each should take up certain 
branches of the subject, although they both travelled 
together and inspected everything. Under the appoint- 
ment of the Minister of Public Works they spent from 
April to June, 1891, in their journey; after landing in 
New York they went in a north-western direction through 
Chicago and Aurora, returning through Detroit, Buffalo, 
and Albany. They remark that although it is compara- 
tively easy for Germans to study the progress of railway 
management in the central parts of Enrope, it is more 
difficult to follow progress in England; and still more so 
to be well informed of the improvements made in North 
America. The early pages of the book are occupied in 
returning thanks to many officials in the United States 
for their courtesy and kindness to the authors; a general 
sketch then follows of the points which they had arranged 
to observe more particularly. The differences between 
the practice in Germany and the United States are well 
brought forward, and credit is given to England and the 
United States for being in the van of improvement. Mr. 
Biite observes that in the United States the railway offi- 
cials carry out their control with much less clerical work, 
and that all the railway servants have more personal 











responsibility than in Germany. He believes that one of 
the reasons for this difference in management is due to 
the feeling that, in a republic, all men are supposed to be 
equal ; it, however, often leads to disastrous strikes, which 
may seriously injure the financial position of the railway 
company. In the Western States the railways are still 
laid upon the ground without ballast of any kind, bridges 
and stations are roughly constructed of wood, and every. 
thing is done with an eye to cheapness and with a 
view to spending as little as possible before a result is 
obtained. In the Eastern States, however, stone and 
iron are freely used, and the earlier rails gave place to 
others weighing 60 1b. to 651b. per yard, which in their 
turn have been supplanted by rails weighing 80lb. to 
85lb. per yard. While in Germany the greatest load 
upon one axle is limited to fourteen tons, in America the 
load is in some cases sixteen to eighteen tons and over, 
Again, in Germany the greatest speed is limited to 55:8 
miles per hour, while in the States the speed is frequently 
62 miles, and there is no legal limit of any kind. Most 
of the railways are still single tracks. Block signals are 
coming slowly into use. The author then gives a general 
description of carriages, and notes the fact that there is 
no separate accommodation for ladies, and usually only 
one smoking compartment for each train. By the use of 
the quick-acting Westinghouse brake the speed is in. 
creased by five miles an hour. The goods wagons have 
usually four axles, and at present those with two axles 
are only used for the coal traffic. Most of the large cars 
have hopper bottoms for discharge. Formerly the goods 
wagons fad a capacity of fifteen to twenty tons, but they 
are now built to carry twenty-five to thirty tons. The 
authors appear to have formed the opinion that tube 
wagons have not been a success, but they seem favour- 
ably impressed with the general construction of the 
four-axle goods wagons, and remarked that they cost no 
more than wagons with two axles in Germany. The 
dead load of these wagons is also proportionately less 
than where smaller loads are carried. In the case of 
locomotives, either several sets of men are employed for 
each engine, or the principle of “first in, first out,” is 
followed. 

The next division of the book is upon signal work, by 
Mr. Von Borries. He states that on many lines very liwle 
signal work is used, rules are made by which higher class 
trains are allowed to pass lower class trains, and a train 
despatcher receives notice of the arrival of the trains at 
particular stations, and telegraphs his instructions. On 
the Pennyslvannia Railway the block-system is in use, 
and the author describes the various types of signal arms 
and discs employed there. The induction line which was 
used experimentally on the Lehigh Valley road has 
been found too expensive. The next part of the report 
is upon locomotive building, by Mr. Von Borries. He points 
out that tractive power has been the one aim in designing 
locomotives. Bogies are always used; these have one axle 
in goods trains and two axles in — trains ; side 
play of the bogie is only allowed for where there are 
sharp curves. He defines sharp curves to be those of 
340 yards radius and under, and remarks that he has 
passed over curves of 327 yards radius at a speed of 49°5 
to 56 miles per hour. Compound locomotives were first 
built in the United States in 1889, a Webb patent engine 
being obtained from Crewe. The system of Worsdell and 
von Borries appears to have been most used, and locomo- 
tives of this type draw two more cars, each weighing 
40 tons, than the ordinary locomotives, and save 15 to 
20 per cent. of the fuel. In boiler work fire-box roof 
stays appear to be usually avoided, and roof stay 
bolts only used. In rivetting, butt strips of various 
forms are used, and 80 per cent. of the full strength 
of the plate is obtained at the joint. Brick arches are 
not usually fixed to the sides of the fire-box, but 
are hung to the water tubes. The author ig Ee to 
think bar frames advantageous in most respects, but they 
necessitate a narrow fire-box. The tires are merely 
shrunk on the wheels, and not held by bolts. The break- 
ages of tires on the chief lines are given at one to two 
per annum. The author states that the practice in 
Germany is to use much softer tires, which need 
frequent returning. The glands are packed with metal, 
but the packing does not support the piston-rod. The 
cabs are all wood, and the seats appear to be uphol- 
stered, and an arm-chair even supplied for the 
driver. Steam or air pressure reversing gear appears 
to be rare. The author states that the best injectors 
seem to be those of the re-starting type made by 
Sellers, of Philadelphia. The next portion is upon 
carriage building, by Mr. Biite. The ordinary carriages 
are about 46ft. long, holding 52 to 54 passengers, they 
have a passage down the middle and seats on each side. 
The most recent types are still longer, and have a less 
dead weight per passenger. Details and dimensions of 
cars of various types are given from drawings furnished 
by the railway companies; one of the most recent cars 
on the Chicago and North-Western Railway has two 
trucks, centre to centre of the axles Sft., total length of 
body without roof 51ft. 6in., holding fifty-eight persons 
and having seventeen windows on each side. These 
German gentlemen appear to have been particularly 
struck with the complete arrangements of lavatories, 
with the fact that no separate carriages are reserved for 
ladies, and that smokers are relegated to a separate 
compartment. With respect to couplings, they note 
that the Janney coupling is now the type approved 
by the Master Car-builders’ Association. They consider 
the absence of continuous draw-bars a great defect 
in the American system. The history of Pullman cars 
and other types of Palace cars, is then given. The dif- 
ference between the cars of the Pullman and Wagner 
companies is that the berths of the former are length- 
wise and of the latter crosswise in the carriages. The 
author objects to the Pullman arrangements on the 
ground that there is only a curtain between the berths 
and the public passage down the car. The construction 
of goods wagons is then gone into. It has been decided 
to use the Janney coupling for goods wagons also, and 
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the Westinghouse brake is being fitted to goods trains to 
a very great extent. In fact, there are already 100,000 

oods wagons fitted with this brake, representing 10 per 
cent. of the total. Refrigerator and heater cars are then 
described, and with respect to passenger-car heating, the 
open stoves have given place to hot-water apparatus, and 
in some cases to steam heaters. The author remarks 
that the total length of railways in the States was 157,475 
miles, while in England there were 19,764 miles, and in 
Germany 25,408 miles at the end of 1890. The last 
portion of the book is occupied with descriptions of the 
workshops. This work is very valuable, giving the views 
of two well-known German officials upon the American 
railway systems; it is beautifully printed, and the plates 
are exceedingly well produced. 


The Colliery Manager’s Pocket-book for 1893. Edited by W. 
Farrtey, Ph. D., F.G.S. 8vo.,304 pp. London: Hutchings, 
Hutton-street, Whitefriars. 


Turis pocket-book, which appears for the twenty-fourth 
time, contains, in addition to a useful almanack and 
diary, about 150 pages of tables and other data required 
by the mining engineer in every-day practice, and several 
special literary articles. Chief among these is that 
entitled ‘‘Some Papers and Notes of the Year,” which 
we believe have already appeared in our contemporary, 
the Colliery Guardian. It includes notices of Professor 
Clowes’ *‘Hydrogen Lamp for Gas Testing,’ “ The 
Practical Utility of Coal-cutting Machines,” Mr. White- 
law’s ‘* New Safety Cage,” ‘The Coal-dust Problem,” 
and similar matters of interest. There is also an 
obituary record of prominent members of the coal and 
iron trades deceased in 1892, and a good summary of the 
coal produced in the United Kingdom, and its distribu- 
tion by railway and canal. Professor Arnold Lupton 
contributes some practical remarks upon mining subjects, 
which are apparently excerpts from a forthcoming 
treatise on mining which he is now preparing for pub- 
lication. These include notices of all the principal 
operations in coal mining, which, although somewhat 
slight, owing to the large field covered and the small 
space available, are interesting, as giving the opinions of 
a busy practical man upon current professional matters. 
On the explosion question Professor Lupton seems to 
hold extreme views as to the danger of coal dust, and to 
be inclined to minimise that arising from gas. He 
considers ‘that if the coal-dust explosions in collieries 
during the last thirty years were eliminated, the fire- 
damp explosions would be hardly noticed by the general 
public.” A large section of the volume is devoted to the 
subject of examinations for certificates for colliery mana- 
gers, and numerous specimens are given of the papers set 
by the Examining Boards in different districts. The 
mechanical and other tables are well selected, and bear 
more directly upon the subject of the work than is the 
case in some other special pocket-books. The addition of 
a good table of specific gravities would be an improve- 
ment, and the chemical tables on page 293, and that of 
the composition and properties of gases, page 294, would 
be the better for careful revision. 








SIR GEORGE FINDLAY. 





WE very much regret to have to record the death of Sir 
George Findlay, so well known as the general manager of one 
of our greatest railway corporations, and as one of the very 
few so employed who have found time and will to tell the 
world something of the facts, figures, history, and methods of 
the working of a great railway. He died early on Sunday 
morning at his residence, Hill House, Edgware. He had 
suffered from gout in the last few years, but some symptoms 
attributed to this turned out recently to have other origin, 
and he recently underwent an operation, from which he 
failed to rally. 

Sir George Findlay was born of Scottish parents in 1829. 
He was thus only 63, but, like most of the great leaders of 
railway enterprise in this country, he was aged before his 
time by the long and irregular hours, and the constant anxiety 
inseparable from the control of thousands of servants, and 
responsibility for the lives of millions of passengers. He 
entered the railway service in the year 1845, a lad of 16, from 
the Grammar School at Halifax, as one of the staff of the 
great Tom” Brassey, then contractor for the construction 
of the Trent Valley Railway from Rugby to Stafford. The 
following year the Trent Valley became an integral portion 
of the newly-established London and North-Western Rail- 
way, but the future general manager was not absorbed by the 
company till a much later date. In the interval he was 
engaged on other lines in Wales, finally becoming manager 
of the Shrewsbury and Hereford, which had been leased by 
Mr. Brassey. ‘In 1862,” so the Times said, Sir George 
Findlay laughingly told an interviewer, “the London and 
North-Western bought the Shrewsbury and Hereford, and I 
was taken over with the rest of the rolling-stock.” The 
Shrewsbury and Hereford line was acquired, not by the 
North-Western alone, but jointly with the Great Western, 
and its lease, coupled with the consequent acquisition of the 
West Midland system by the Great Western Company in 
the following year, has proved to be a most important rail- 
way event, and has profoundly affected the development of 
the trade of Wales and Ireland. The Shrewsbury and 
Hereford shareholders were guaranteed by the two great 
companies 6 per cent. in perpetuity, an excellent bargain ; 
the North-Western and Great Western, in securing not only 
& most valuable line, but a strategic position of the most 
commanding character, also made a good bargain. On the 
other hand, Wales found itself and its poor little starveling 
railway companies, owing to the North-Western and Great 
Western alliance, shut up inside a new and still more im- 
passable Offa’s Dyke ; what Ireland gained, when Holyhead 
and Milford agreed not to undersell one another, while the 
development of a new Welsh port was made a practical im- 
possibility, is by no means so clear. 

Arrived at Euston, Sir George’s rise was rapid. He 
became chief goods manager, and in 1874 succeeded Mr. 
Cawkwell in the post that he was to occupy for almost 20 
years, though at first not with the title of general manager, 
but only traffic manager. Mr. Cawkwell has survived his 
successor, and as deputy-chairman is still in the service of 
the North-Western Company. Sir George Findlay was a 





born administrator, skilled in devolving the execution of his 
ideas upon others, resolute not to be drawn into dealing with 
details, not slow to wrath against officers who endeavoured to 
induce him to assume what was their proper responsibility. 
The maxim, “one thing at a time,” was, as he himself 
points out in his ‘‘ Working and Management of an English 
Railway,” a cardinal one with him. But no organisation 
could ever make the business of the North-Western Railway 
other than overwhelming in quantity, and the live-long day 
the door of the general-manager’s room swung to and fro. 
Officer after officer passed in to report; or again two or three 
representatives of other companies assembled for an in- 
formal conference; or once more a deputation attended from 
traders on the line asking for reduced rates, or from a 
corporation seeking further facilities for their town’s traffic. 
This on ordinary days. But, as the Times says, a week out 
of every month was absorbed by board and committee meet- 
ings and officers’ conferences ; in the height of the session 
many days from 11 to 4 had to be spent at Westminster ; time 
must be found likewise for frequent visits to all parts of a 
system which extends from London to Cambridge, to 
Carmarthen, and to Carlisle. 

Yet for all this Sir George Findlay did not suffer the mere 
routine work of his office to absorb his whole energies. In 
the discussion of railway questions at the Institution of Civil 
Engineers, of which he was an associate, he took part from 
time to time. To the proceedings of the International Rail- 
way Congresses, both at Paris and St. Petersburg, he contri- 
buted valuable papers. Out of a lecture on the “‘ Working of 
an English Railway,” delivered at the Chatham School of 
Military Engineering, grew the book of which mention has 
already been made. More recently as Lieutenant-Colonel of 
the Railway Volunteer Staff Corps, he lectured at the United 
Service Institution on ‘ Railways as a Means of Defence.” 
And as an arbitrator between contending railway or dock 
companies his services were often called for and not seldom 
given. He was a prominent Freemason, a Justice of the 
Peace for Middlesex, and since 1889 an alderman of the Mid- 
dlesex County Council. But, ‘a great, broad-shouldered, 
genial Englishman,” spite of his Scotch parentage, he had an 
Englishman’s love of sport, and his greatest delight was to 
get away from business altogether and go a-fishing, whether 
it were on a Saturday for trout in the sparkling Chess, or on 
a brief autumn holiday for salmon in the Highlands or in 
Ireland. His fishing excursions made him personally familiar 
with the Irish railways, whose traffic, amounting on the 
whole to perhaps two-thirds of the North-Western traffic in 
Lancashire alone, is managed—says the House of Commons 
Committee of 1882—‘by 270 directors, 37 secretaries, 20 
managers, and a corresponding staff of subordinate officers.” 
That familiarity led him in the first place to tell the Royal 
Commissioners of 1886 that, if all the Irish lines were amal- 
gamated into one system, he could manage the concern with 
four days’ work a week, and have the other two days to spare 
for fishing ; and, further, we may assume that it was at the 
bottom of the two attempts of the North-Western to establish 
itself as an Irish railway company. Greatly to the disadvan- 
tage, one cannot but believe, of Ireland itself, these attempts 
were foiled. The purchase of the Dundalk, Newry, and 
Greenore line was baulked of its natural consequences by the 
unexpected amalgamation of the Irish North-Western with 
the Dublin and Drogheda and the Dublin and Belfast; the 
purchase of the Midland Great Western failed to secure the 
approval of Parliament. But, occupying as it does tétes du 
pont on Carlingford Lough and the north wall of the Liffey, 
connected by a fleet of swift steamers with the main fortress 
at Holyhead, the North-Western must always retain a com- 
manding interest in the Irish traffic. 

Sir George was twice married, and one of his sons by the 
first marriage is high up in the service of the North-Western 
Company. It was only last year that he received the honour 
of knighthood, a tardy recognition of the representative of, 
in many respects, the foremost and greatest railway in the 
world, or of the man as the doyen of English railway 
managers. 








SOME EXPERIMENTS ON THE TRANSMISSION 
OF HEAT THROUGH TUBE PLATES.* 


By Mr. A. J. Durston, Engineer-in-Chief of the Navy (Member of 
Council). 


Durinc the past three years various experiments have been 
made at Devonport with the view of ascertaining the temperature 
of tube plates and tubes under certain conditions of working, and 
their bearing on the leakage of tubes, the results of which, it is 
hoped, may be of interest to the members of this Institution. 
Although these experiments are not complete, and will be carried 
further, it is submitted the record of what has been obtained up to 
the present will, in addition to being of interest to members, secure 
their valuable co-operation in making similar experiments, such as 
those made by the late Dr. Kirk, and thus enlarge the sources 
of our information, and tend to throw more light on the important 
subject of the limit of working endurance of tube and plate-heat- 
ing surfaces, and of the materials of which they are made. The 
first experiments were made in 1890, as follows :— 

(1) To ascertain the temperature of the hot side of a plate through 
which heat is passing to boiling water :—For this purpose a circular 
flanged dish, 10in. diameter 
and 3in. deep, had attached 
to the bottom eight pieces of 
fusible solder of different 
compositions, the melting 

ints ranging from 220 deg. 

ah. to 200 deg. Fah. The 
vessel was half filled with 
water, and placed over a 
Bunsen gas flame—the tem- 
perature of which was about 
1500 deg. Fah.—and allowed 
to remain until the water 
had been boiling freely some 
time. It was then found 
that the alloys whose fusing |} 
points ran up to 240 deg. —+} 
“ah. melted, but the next, 
which would fuse at 243 deg. 
Fah., only slightly softened. 
The temperature of that 
side of the plate was there- 
fore assumed to be about 
240 deg. Fah. A layer of 
grease obtained from the in- 
terior of the boilers of a new ship was next spread about 
dyin. thick over the inside of the bottom of the vessel, 
and the previous experiment repeated. The temperature 
of the outer surface of the plate was this time shown by 
fusible alloys to be about 330 deg. Fah., or a rise of 90 deg. Fah., 
due to the presence of the layer of grease, The increase of tempe- 


* Paper read before the Institution of Naval Architects, March 23rd, 1893. 
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rature was not so large as was expected, and the experiment on 
being repeated gave virtually the same results. 

(2) To ascertain the temperature at the centre of its thickness of a 
plate resembling a boiler tube plate exposed toa forced blast fire:—A 
flanged Zin. plate was fitted with short lengths of steel boiler tube, 
as shown in the sketch, the centre tube being of large size to allow 
of drilling fein. holes in the centre of the thickness of the plate. 
In these holes were placed square pieces of fusible alloys, and the 


























1 
25-4 Favs 25- 

es 3 

! 

\ 

\ 

: i 
; 7 
P 14} 





tubes rolled as usual. Water was then put in nearly to the depth 
of the flange, and the apparatus placed over a forge fire, the blast 
being used, and the temperature of the fire being about 2000 deg. 
Fah. The experiment was continued for about half an hour, fresh 
water being supplied to replace that boiled away. It was found 
that the alloys whose fusing points ran up to 290 deg. Fah. had 
melted, but the next, which would melt at 336 deg. Fah., was un- 
changed. The temperature of the plate at the centre was there- 
fore taken to be between 290 deg. Fah. and 336 deg. Fah., a 
greater temperature even than on the fire side of the plate in the 
previous experiment when using the Bunsen flame—1500 deg. 

(3) To determine the temperature of the tube plate at which injurious 
overheating—i.e., such as to cause leaky tubes—takes place :—For 
this purpose a small boiler was made, in which there were 
twenty-four vertical tubes, 2}in. diameter, the tube plate being 
Zin. thick. Of these tubes eight were brass, seven steel, and 
nine iron, so that any difference in the behaviour of the different 
materials might be observed, the tubes being as far as possible 
grouped in threes—one of each—in order to insure their being 
exposed to the same conditions. A calculated amount of 
water was put into this boiler, such that, when wholly 
evaporated, the internal pressure would be 100 lb. on 
the square inch, means being fitted to prevent this pres- 
sure being exceeded by the expansion of the steam gas. 
The boiler was placed over a forge with the tubes vertical, and the 
blast put on and continued until the tube plate showed a red heat, 
equal to about 1400deg. Fah. The pressure of steam inside was 
at first 100 lb., but it fell as the plate overheated. The boiler was 
then removed from the fire, and allowed to cool. On testing with 
water, all the tubes leaked so badly that no pressure could be 
obtained. No difference was noticed in the behaviour of the brass, 
steel, oriron tubes. This indicated that raising a tube plate to red 
heat causes tubes of all these materials to leak very badly. Next 
a number of holes were drilled and tapped partly through the 
plate, and plugs of lead inserted. The previous experiment was 
repeated, the boiler being removed from the fire as soon as the 
lead melted, it being assumed that the plate was then at about the 
same temperature as melted lead, viz., 630 deg. Fah. The boiler 
was afterwards tested by water pressure to 2001b. on the square 
inch, practically without any leaks. The tapped holes were next 
filled with zinc plugs, and the experiment repeated, the steam 
pressure being 80 Ib. on the square inch. vo of the brass 
tubes split during this experiment, and on testing the boiler after 
replacing them by new, it was found necessary to roll two other 
brass tubes, after which the boiler was practically tight up to the 
test pressure of 200 lb., the iron tubes being without a weep, and 
a few of the brass and steel tubes leaking very slightly. It is, 
therefore, assumed that a tube plate to be overheated sufficiently 
to make the tube joints leak to an appreciable extent must be 
raised at least to the temperature of melting zinc, viz., 750 deg. 
Fah. 

(4) To ascertain the loss of efficiency of the heating surface of tubes 
in a boiler, due to a thin coating of grease deposit :—A tube taken 
from a boiler of a new ship was cut into lengths, and tried 
in the apparatus, which consisted of a rectangular iron 
vessel to hold the water, with holes and stuffing-boxes for 
the piece of boiler tube under test, the heat being supplied 
by a horizontal Bunsen burner. The results of the experi- 
ments showed that the thin coating of grease deposi on 
these tubes during the ship’s trials caused a loss of efficiency as 
heating surface as compared with a perfectly clean tube, of from 
8 per cent. to 15 per cent., the mean of many experiments giving 
11 percent. During the past years—1892—some of these experi-° 
ments have been repeated on an extended scale, as follows. 

(5) Temperature of plates when boiling water in an open vessel 
under various conditions corresponding to previous experiment (1) :— 
A larger vessel than before, being a flanged dish 2ft. in diameter, 

2hin. deep, and fin. thick, 
was used, and a constant 


p inc Sek oem : J supply of water main- 
balan a ele te eh ale __ ||. tained. The vessel was 
[25 thick fa JS" placed over a forge fire 





- instead of over a Bunsen 
burner. Witha moderate 
blast the temperature of 

the hot side of the plate was as before found to be 240 deg. 

Fah. when boiling fresh water. More blast was then applied, and 

the temperature of the plate went up to 280 deg. Fah. This 

experiment was extended by repeating it with various foreign sub- 
stances in the water, with the results shown in the table:— 





| 
Tempera- | 
| cure yore 
| hot side | o¢ rhs 
| of plate. | . 
Fah. deg. Fah. deg. 
eC ee ae | 280 | 2200 
* Mineral oil gradually added up to 5 per cent. 310 2300 
Fresh water, with 24 per cent. of parafin .. ..| 330 2100 
Fresh water, with 2} per cent. of methylated spirits | 300 2500 
tA greasy deposit ,th of an inch thick on the jabove) | 5, 
WN Pte Go aa a ad aa ae Se: }| = 


oo 10 550 
( 





*Genuine American distilled oil, with the paraffin scale extracted, so 
that the oil will remain fluid at 32deg. Fah., with a minimum density of 
‘91, and a minimum flash point of 400 Fah. 

t Other experiments showed that this temperature varies greatly, and 
depends chiefly on the nature and thickness of the deposit. 


(6) Temperature of plates when boiling water under various con- 
ditions at a higher temperature than 212 deg. Fah.:—The higher 
temperature was obtained by using a closed vessel, as shown in 
Fig. A, next page, and boiling the water at pressures above atmo- 
spheric. The following results were obtained:—(a) Using clean 
water and surfaces: 








Tempera- 
ture of by oer Diffe 
| hot side _ ° erence. 
| of plate. —— 
| Fah.deg. Fah. deg. | Fah, deg. 
Over Bunsen burner. . «sf 430 303 | oT 
Over blast forge (full blast) .. | 4300 | BES | 855 
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(b) Bottom of vessel coated with grease :— sions, in order to obtain a higher rate of combustion. Under | cleaning fires after 3§ hours’ run. The peiets in the tube plate 
Bi ie a these altered conditions the trials were continued, and, in addition | were arranged as before, and melted as follows:—Around tubes 10 
Temperature Temperature to the fusible alloys let into the middle of the plate, four pieces} 14, and 28—hottest part of the plate—all the zinc and alloys 
of hot side of . Difference. pein. in length ani Pein. diameter were fitted into the face of the melted ; the antimony partly melted in Nos. 14 and 28, but 
of plate. water. | — intact at No. 10. ge 45 and 49 the antimony 
ie | io a —— and zine remained intact. is shows that the plate was about 
Over Benne Seo deposit sag ‘ — — | the temperature of 1060 deg. Fah., at all events during the latter 
vin. thick e ‘api er 4 35¢ 5 | part of this trial, and it is presumed that the tubes then gave out : 
Do. but using grease of drier a a a | whereas, from the results of the third trial, the tubes remained 
orearthier nature... .. ‘ m | quite tight up to and above the temperature of melting zinc 
*Do., and eprending the grease be: eA | 750 deg. Fah. 
— sides of the vessel as elit 80 Sy The tive tubes were now drawn, and the fusible alloys which had 
pe ee eke. ee ae ae pegs Sah a | been let into the plate at the centre of its thickness were examined, 
The grease was spread ljin. up the sides of the vessel from the | They were made with melting points ranging from 480 deg. to that 
bottom, being then lin. below the water level. 


+ This temperature was reached three minutes after placing the vessel 
on the fire with the blast turned on. 

(7) Experiments showing the behaviour of tubes of various materials : 
—The last-mentioned experiments were repea several times 
with the apparatus described, except that the tube plate 
was in. thick, and tubes of copper, brass, iron, and mild 
steel were tested simultaneously. It is not thought necessary, 
however, to insert the particulars of these experiments, which 
varied considerably as they were repeated on a larger and more 
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reliable scale, as described in experiments 9 and 10, but it is 
worthy of remark that on all occasions some brass and copper 
tubes leaked even when the plate was below the temperature of 
melting lead, viz., 617 deg. Fah., showing that these materials did 
not stand so well as iron or steel, whilst between the latter 
materials—Staffordshire as well as Lowmoor iron tubes being used 
—there ap to be practically no difference. 

(8) Experiments to determine whether at high pressures of steam 
there is any marked addition to the excess 7 mst of the hot 
side of the plate over that of the boiling water :—These were carried 
out with the closed vessel shown in Fig. A above. A large 
number of results were obtained, the details of which showed that 
there is no marked addition to the excess of temperatures at the 
higher pressures. 

(9) ecopinents on the temperature of the centre of the thickness of a 
tube plate, with an experimental boiler working with closed ashpits and 
moderate au pressure :—Figs. and 2 show this experi- 
mental boiler with its built-up brick furnace. The tube plates are 
bolted to the shell, so as to admit of being easily removed and 
replaced by others. As first fitted, the draught was supplied 
through a closed ashpit, and under these conditions a two hours’ 
trial was made, of which particulars are given in the table. Five 
of the tube holes (see Fig. 3)—Nos. 10, 14, 28, 45, and 59—had 
each four pieces of fusible alloy gin. long let into the plate at the 
middle of its thickness, as shown in sketch. The condition of 

















Results. 
Mean. | Maximum. 

Steam pressure .. .. .. .. 143 150 
“Air pressure in closed ashpit ; ia 1 ag 
tT ture of bustion chamber... 2850° F. 3100° F. 
Temperature in tubes (middle of length) .. 1550° F. 1800° F. 
Temperature insmoke-box .. .. .. .. 1400° F. 1600° F. 
Coalused perhour .. .. .. 188 Ib. 

- »  8q. ft. of grate.. 30,, 
Water evaporated perhour .... .. .. 1039 ,, 

ne ae wed hour per sq. ft. of 4°62 

tube and tube plate surface .. .. ~ 





* The highest air pressure with the fan then available. 
+ Temperatures measured by a Le Chatelier pyrometer. 
these at the conclusion of the trial is given further on. 
The maximum temperature obtained in the bustion chamb 
was 3100 deg. Fah., and the maximum temperature of the steam 
366 deg. 

of fusible alloys placed in the tube plate, all the six whose 





melting points run from 435 deg. up to 490deg. Fah. had fused 
completely. The ten ranging from 540deg. upwards remained 
unchanged. Of the intermediate ones, those having melting 


points of 500deg. and 510deg. ged, whilst two 
others with melting points of 520deg. and 530deg. were fused 
just at the ends near the tubes. It would ae therefore, that 
the temperature of the plate at the middle of its thickness did not 
rise to deg. Fah., but at some of the tube joints it rose to 
530 deg. Fab.:— 











Number Melting point 
of of Condition after trial. 
tube. alloy. 
| Fah, deg. 
435, Fused completely. 
40 Do. 
” 460 Do. 
470 Do. 
480 Do. 
a 490 Do. 
sal | 500 Not fused. 
| 540 Do. 
{ 510 Do. 
10 520 Fused at end next tube. 
| 530 Do. 
540 Not fused. 
[ 550 Do. 
og 4617 Do. 
a 680 Do. 
[733 Do. 
550 Do. 
617 Do. 
14 < om Do 
773 


Do. 


(10) Further experiments to ascertain the temperature of fire side 
and middle of thickness of tube-plate in experimental boiler with forced 
draught and closed stokeholds :—Due to the difficulty in stoking the 
boiler arranged as previously described, the flames blowing out 
inte the stokehold unless the draught was shut off the ashpit each 


. Fah. From the above it will be seen that, of the pieces | 





plate, around each of the tubes mentioned, and as shown in 
sketch previously. These pellets projected sin. beyond the 

















of zinc—750 deg. Fah.—-and arranged as shown in the sketch. A)| 
were found to be melted, except the zinc at tubes 14 and 28. Com. 


| paring the highest temperature shown at the face and centre of 
, the plate around the tubes most exposed to heat, the temperatures 
are as follows :— 


Tubes Nos, 14 and 28, 


Temperature at face of plate. 





Temperature at middle of plate, 


: c w | 680 deg. alloy melted; zine not 
memes poses, “9 | melted ;_ie., between 680 dev, 
f . | and 750 deg. Fah, 


(11) Experiments as to behaviour of Lowmoor iron versus steel tubes 
as regards leakage in experimental boiler :—The series of trials above 
described with the boiler shown in Figs. and 2, were 
utilised for this purpose, the tubes being arranged as shown in 
Fig. 4, so that, as far as practicable, Lowmoor iron and 
steel tubes were placed alternately. Particulars of the four trials 
made are those given on Table A. First trial of five hours’ dura- 
tion with 3in. air pressure: No leakage of tubes occurred at this 
trial. Second trial of five hours’ duration with 3in. air pressure for 
first two hours, and 34in. for next three hours: At the conclusion 
of this trial the fan was kept going for some time after drawing 
the fire, but no leakage of tubes occurred. Attention is called to 
this fact, as great stress is frequently laid on the action of cold 
currents of air in producing leaky tubes. Third trial of five hours’ 
duration with 3in. air pressure, a certain proportion of mineral oil 
being mixed with the feed-water: On this trial no leakage of the 
tubes occurred. The fourth trial was pro to te:an eight 
hours’ continuation of the last, using oil in the propcrtion shown 
on the table: At this trial leakage of tubes occurred under the 
following circumstances :—Just before the end of the fourth hour 
the fire was being burned down to clean it, in order to be able to 
work for eight hours, the air pressure being gradually reduced. 
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el | 
plate. The following table shows the observations made in five | 


trials with this boiler :— 
TaBLe A.—Data of Trials. 


No. of trial 


2nd. 


4th. | 


Ist. Srd. 





33 


144 


Duration of trial—hours 5 

Pressure of steam—lb. . . 140 

Air pressure in stoke- 
hold—in. 


Total coal used during 
trial—lb. 


145 142 

3 { 3 for Ist 2 hours | 

34 next3,, /f - 

<3) eh en 3188 gees | | oe aoc 

Total water evaporated jrately taken. 
Tb, 14,125 14,775 13,148 | 10,276 


3 2°9 


Coal per square foot of 
grate per hour—Ib. .. | 
Water evaporated per sq. 
foot of tube and tube- 
a surface per hour! 


102 84°2 


° 32 11 76 mem 
Temperature in comb 

tion chamber—F. deg. 
Temperature of smoke- 

box—Fah. d S 


Amount of mineral oil 





2500 5100 3200 


1600 


— BS cass? 0 
Oil used in percentage of 
ee eel te ak ae “OT 


"* Boiler not cleaned out from previous trial. 


On the. first trial—five hours with 3in. air pressure, using clean 
feed-water—sixteen of the pellets in the face of the plate were 
made with melting points from 490 deg. to 690 deg. Fah., and the 
remaining four were of antimony—wmelting point, 1060 deg. Fah. 
All were melted except the four antimony. On the second trial— 
—five hours with 3in. air pressure during the first two hours, and 
_ during the next three, using clean feed-water—the pellets | 
placed in the face of the plate around each of the five tubes were, 


as shown in the annexed sketch below, viz., one of antimony 
—1060 deg.—two of zinc—750 deg.—and one of alloy melting at 
690 deg. Of these the five antimony and three of zinc—at tubes 
14, 45, and 59—remained intact; all the rest melted. On the 














time of firing, thie boiler-was enclosed-in an air-tight stokehold, 


and the draught supplied by a fan and engine of increased’ dimén- | with the feed-water. During this trial the tnbes gave-oult when i 


| 
j 


third trial, which was of five hours’ duration with 3in. air pressnre, 


1060" 
O 





O5g0" 


| with the pellets arranged as on the preceding trial, a total quantity | 
| of 9 1b. of oil was admitted to the boiler mixed with the feed. The 


five antimony and one—at tube 45—out of the ten zinc plu 
remained intact, al] the rest melted. As this was the last trial at 


| which the tubes remained tight, the temperature of the plate | 


Ten minutes after beginning to burn down, and with the air pres- 
sure at lin., the tubes gave out, and began to leak badly. On 
examination of the boiler, it was seen that six Lowmoor iron 
tubes and one steel tube leaked badly; three Lowmoor tubes 
and nine steel tubes leaked slightly. On applying water pres- 
sure it was found that at 60 ib. all the tubes in the 
boiler leaked, more or less, except No. 34 and the tubes in 
the two bottom rows, which were probably protected by ashes, &c., 
during the trial ; but the three Lowmoor tubes, Nos. 14, 16, and 
18, were leaking most. The results of these trials, therefore, 


| appear to show that Lowmoor iron ;tubes are at least not superior 


to steel ones ; and, as from experience we know that the latter will 
stand more rolling than the ordinary iron tube of commerce, it 
justities our preference for steel tubes, 

(12) Results obtained with grease in hoilers:—As bearing on the 
important point of the presence of grease in boilers, it may here 
be stated that in one of the yard boilers at Portsmouth the furnace 
crown came down shortly after concluding some experiments in 
using greasy water. In a similar boiler ot tocampet the Adamson 
joint of the furnace gave out after similar treatment. These boilers 
were ordinarily worked at about 60 1b. pressure and used only fresh 


| water from the yard mains, and experienced no serious defect till 


the introduction of grease experimentally. This is again borne out 
by repeated examples in Navy boilers of all types of the deleterious 
effect of the presence of grease in them. Referring back to the 
former part of this paper, the five experiments and the 
three experiments named also show how very great is the effect 
of grease on the water side of the plate-heating surface. These 
are also confirmed by the trials with the experimental boiler, 
which, although subjected to the high temperature of about 
deg. Fah. in the combustion chamber, and 1600 deg. in the 
smoke-box, and further subjected to hard treatment by admissic n 
of cold air through the tubes after drawing the fire at the con- 
clusion of the second trial, did not leak till grease was used in it. 
(13) Experiments on the temperature at various parts of the tubes 
of an ordinary marine boiler:—The following experiments were 
made to ascertain the fall of temperature of the products of com- 
bustion in Jed through the tubes of an ordinary marine boiler 
used in Keyham Yard. This boiler—see Figs. 5 and 6—had 
two furnaces and 166 return tubes 2jin. external diameter, and 
6ft. 8in. long from outside to outside of tube plates. The tem- 
peratures were taken by a Le Chatelier thermo-electric pyrometer, 
the junction of which was passed through the smoke-box and down 
the centre of the tubes, as shown in the sectional elevation. Tubes 
in a vertical row nearly over the centre of one of the furnaces were 
taken for the experiment. The temperature was recorded at each 
foot length until near the bustion chamber, where it was taken 
at every inch. The boiler was being worked at its normal capacity, 
the consumption of coal being about 17 lb. per square foot of grate. 
The following are the mean results of eight sets of records :— 





Deg. Fah. 
Temperature in combustion chamber . ite 
” | een be nour vaediee uo di ae rm 
in tube lin, from combustion chamber .. 146 
= oo sa ~ es 1426 
» Sin, ” . 1405 
+» 4in. ” ’ lle 
oo " 1395 
>» fm .% ” 1405 
— - *” * 1400 
” » Sin. ° - ina 
» 3 Sin. a s 1868 
+  Ift. Sin. " ’ 1245 
»  2ft. Sin, " os 1198 
» i Bis. Ka " 1106 
» 4ft. Sin. a a 1015 
aa » ft. Sin. Ef - 26 
ss >,  6ft. 8in, sd se 887 
ei in smoke-box .. 782 


These results are plotted out and shown graphically on Fig. 7. 
It will be seen that about ,%,ths of the total fall of temperature 





should be noted for comparison with the next trial when the tubes , 
gave out. Since all the zinc pellets melted—except one low down | 
at the edge of the tube plate—the temperature of the tube plate 
must have been above that of melting zinc—750 deg.—and below | 
that of antimony—1060 deg. On the fourth trial, which was.a | 
continuation of the third, an additional 5Jb.. of -oil was admitted 











takes place in the first 2in., after which the fall is fairly evenly 

distributed throughout the length of the tube. cf 
The above shows that even beyond 6ft. in length there is an 

appreciable transfer of heat, but a further a will be 


made by shortening these tubes.by Ift. and lengthening-the com- 
bustion.chambers by: same amount, and making comparative 
trials as compared with the boiler as now arrai . The above 
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ADMIRALTY EXPERIMENTS ON BOILERS 


Particulars of Experimental Boiler 

ing surface,tubes .....- 213 Sq’ F* 
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Ms total... 2235. 
Grote ares : ; .--- 6-25, 
Weight of water contained 2 460 Ibs 
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Fig. 10 
Admiralty cap ferrule N91. 





Fig. 6 
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Fig. 9 
Ferrule suggested by M* Peck 
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Admiralty cap ferrule N29 2. 
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concludes, so far as we have gone, what may be termed the experi- | 


ments made on a small scale, and an account will now be given of 
some experiments on a r scale on ship board, with the object 


Fig. 11 


ments was not to demonstrate the effectiveness of the materials 
used, but to show whether the leakages of boiler tubes were 
not due to the overheating of the tube plate and ends. This was 





of avoiding leakage of boiler tubes. It is a matter of 
knowledge that the Admiralty has experienced considerable 
trouble with leakages of tubes in the double-ended common com- 
bustion chamber boilers and those of the locomotive type. Of the 
former there are three kinds, distinguished by having either two, 
three, or four furnaces at each end. As regards the two furnace 
type, various expedients have been tried in one or other of the 
ships so fitted to overcome the leakage. ese may be summarised 
as follow:—Rolling tubes with a shoulder inside the tube plate. 
Beading tubes over the tube plate. Rolling the tubes parallel. 
Fitting ordinary ferrules in tubes. Shortening the grates, involving 
an increase in the air pressure. Replacing the stays from the top 
of the bustion chamber to the shell of the boiler, by dog stays 
having no connection with the top of the boiler. No definitely 
beneficial results have attended any of these measures. The 
modification in these boilers that gave the greatest benefit was 
that of removing two vertical rows of tubes over the centre of each 
furnace, as suggested to me by Mr. Seaton, of Messrs. Earle’s, and 
this has been applied to all the boilers of that type. It has also 
been applied to those having three and four furnaces at each end, 
but the results in these cases were not nearly so satisfactory. In 
these boilers the expedients of shortening the grates, and easing 
the stays immediately above and below the tubes, so as to allow a 
slight movement of the tube plates with the expansion of the 
tubes, have also been tried, but with no permanent benefit. 
Continued experience with the Thunderer and Vulcan—vessels 
having this double-ended common combustion boiler with 
three furnaces at each end—was so unsatisfactory, both on trials 
and on actual service afloat in the former ship, that the re-boilering 
of these ships, as well as the Devastation, was provided for in the 
Navy Estimates for the current financial year. In all these boilers 
the combustion chamber was divided by brick walls into a separate 
combustion chamber to each furnace, or to each two adjacent 
furnaces in the eight furnace boilers. In the Thunderer and 
Devastation, from the arrangement of the nests of tubes, it was 
only possible to divide the bustion chamber into two parts, one 
to each end of the boiler. Concurrently with the efforts that were 
prion rw to overcome the leaky tube troubles by improving the 
ea —, Re ype yy heer we being ae ae the 
ocomotive boilers of the torpedo class—(t)-By teri: 
the tube plate with a non-conducting composition, thus i tecting 
it on the fire side; and (2) by ferruling the tubes with Y ca 
ferrules, the caps of which afforded protection to the tube pi 
and the larger part of the tube plate. The object of 











these experi- 





blished, for as iong as, in the first ease, the cement adhered, 
and in the second case the ferrules lasted, leakages did not occur. 
They were, however, both liable to rapid destruction, and could 
not be relied on as a permanent protection. Numerous devices 
having a similar object were from time to time suggested, but all 
had practical difficulties preventing their adoption. 

Amongst the first of the practical suggestions made for ferruling 
the tube ends was that patented by Messrs. Humphrys, Tennant, 
and Co., and illustra by Fig. 8. It will be seen that this 
ferrule is screwed into the tube at the fire-box end, and that 
the cap fits into an annular recess cut in the tube plate. The 
principle of this ferrule is that when a contraction in diameter 
takes place, due to variations of temperature, the outer part of the 
ferrule tends to tighten upon the concentric portion of the tube 
plate. Further, as the ferrule is screwed into the tube, it has the 
advantage of the holding power afforded by the rolling of the 
tube into the cooler smoke-box tube plate. It will also be seen 
that from its construction it provides a |: amount of jointing 
surface, and an intricate to prevent the escape of water. On 
the other hand, it has the disadvantage that ferrules cannot be with- 
drawn for cleaning and repairs, but must be cut out, and it is 
somewhat costly in fitting. Messrs. Humphrys’ proposal to fit these 
ferrules in the two after six furnace common combustion chamber 
boilers of the Medea for trial was approved. For these trials iron 
tubes were fitted in the starboard boiler, and steel tubes to the 

rt boiler. The modifications that had already been made in the 

urnaces, combustion chambers, and tubes were allowed to stand 
for these trials. They consisted in shortening the grates of the 
middle furnaces by the removal of the back tier of bars, dividing 
the common combustion chamber by brick walls to form a separate 

\bustion chamber to each furnace, and the removal of vertical 
rows of tubes over the furnaces. An eight hours’ trial of both 
boilers was made at natural draught power, which was satisfactorily 
obtained with a mean air pressure of 1‘26in. The examination of the 
boilers showed that about seventy tubes in all had leaked very 
slightly. The ferrules had practically not scaled by oxidation. 
The leaks were so trivial that nothing was done to them before 
proceeding with the four hours’ fo draught trials, which were 
successfully made with each boiler singly, 1895 and 2039 indicated 
horse-power be § obtained youn the starboard and port boilers 
at Bln bine gn . of Ae pesemire, 00 covers 
in ad horse-power, the specified er. On gxamina- 
tion, sligh nt Ax teacnton vas ‘Q 


+’ unimportant: leakage d 
the ferrules-were Tractioally free from oxide scale. Bibccn vont 

















Fig.8 


| the eight hours’ natural draught trial was repeated, 3013 indicated 


horse-power being obtained with a mean air pressure of 1*Odin. 
On examination, a few tubes were found to leaking slightly 
under the water pressure, but not sufficiently to necessitate further 
rolling. No difference was observed in the behaviour of the iron 
and steel tubes, 

Shortly after the above ferrule was suggested, Mr. Peck, of 
Messrs. Yarrow’s firm, sent me a letter, proposing a ferrule of 
the shape shown in Fig. 9. The points claimed for this in his 
own words were as follow:—‘‘ Something in this direction has, | 
am aware, been already proposed ; but in this proposal you will see 
that the tube ferrule or protector does not touch the tube where 
it is fixed to the tube-plate, but is in contact with the tube only at 
a part where all its en may be readily absorbed. The space 
between the protector and the tube is rather exaggerated in the 
sketch, but is only intended to be that due to expanding the 
ordinary straight tube.” It will be seen from this that Mr. Peck 
considered the s roduced by the rolling of the tube in the 
tube-plate would be effective in producing the desired result, and it 
was not proposed to protect the tube-plate by any flanging of the 
ferrule. The idea of as formed between the ferrule and the 
tube at its junction with the fire-box tube-plate was recognised 
as an important point, and a few hours subsequently Mr. Oram, 
engineer inspector, pro to me the cap ferrule shown in 
Fig. 10, as one which would provide an effective air space 
between the ferrule and the tube at, and for a short distance 
beyond, its junction with the tube-plate, and by its cap also 
protect the greater portion of the fire-box tube-plate from direct 
contact with the products of combustion, and proportionately 
reduce the formation of steam on the water side of the tube-plate. 
Experience has resulted in the shape of ferrule shown in 
Fig. 11, but it will be seen that the effective points remain the 
same. In order to make a practical test, these cap ferrules were 
fitted in the Barracouta’s boilers, which were of the double-ended 
common combustion chamber type. The port boiler was fitted 
with wrought steel ferrules, and the starboard boiler partly with 
the same and partly with malleable cast iron ones. On an eight 
hours’ trial of the port boiler at natural draught, 978 indicated 
horse-power was developed, with a mean air pressure of 1°07in., as 
against 950 indicated horse-power specified, the trial being in all 
r ts satisfactory. It was found that not a single tube had 
leaked ; some of the ferrules were loose, and could be turned 
round by hand, but none of them could be swept out by a brush. 
The Te of the ar pom and a a iw comme, Be insides, aed 
signs of burning an —- e loose ferrules were tened 
by light rolling with expanders, and on a four hours’ trial of the 
same boiler at forced draught, 1450 indicated horse-power was 
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developed with a mean air pressure of 2°4lin. Slight priming 
occurred, which prevented the development of the full power of 
1500 indicated Rene: power. This trial was also satisfactory, 
examination showing that no tubes had leaked. The scaling of 
the ferrules seemed to be no worse, the first formation appearing 
in a measure to protect the ferrules from further burning. Next 
an eight hours’ natural draught trial was made of both boilers ; 
1912 indicated horse-power was satisfactorily obtained with a mean 
air pressure of “69in., the specified power being 1900 indicated 
horse-power. All the tubes in the port boiler were tight, but 
one tube in the starboard boiler showed slight indications of 
having leaked. The scaling of the ferrules—more especially the 
wrought steel ones in the port boilers—after this trial was 
observed to have increased. The first formations had in many 
cases curled up and broken off, leaving fresh surfaces exposed to 
the fire, and consequently new scalings had formed. <A few ferrules 
were loose. 

A forced draught trial was next made with the starboard boiler. 
Difficulties arose with the fans, and it was decided to stop the 
trial after three hours. 1416 indicated horse-power was obtained 
with a mean air pressure of 2°3in. Not a single tube leaked. 
Subsequently an eight hours’ natural draught trial with both 
boilers was repeated, 1932 indicated horse-power being developed 
with a mean air pressure of *77in. Examination of the hedees 
showed that not any tubes had leaked, a few ferrules were loose, 
and further breaking off of the scale and deeper burning of the 
ferrules had occurred. It was noticed that the scaling of the 
malleable cast iron ferrules appeared to be much less than that of 
the wrought steel. At the conclusion of these trials the full water 
pressure test of 245lb. was applied to both boilers, and not a 
single tube leaked. After these satisfactory trials the ferrules 
were fitted to the six furnace double-ended common combustion 
chamber boilers of H.M.S. Thunderer, which had given great 
trouble from leaky tubes at all powers down to less than one-third 
natural draught. On an eight hours’ natural draught trial after 
the cap ferrules were fitted, the indicated horse-power obtained 
was 5900, with an average air pressure of 1*2in., the specified power 
being 5500. Examination howed a few throat seams, rivets, and 
stay nuts to be leaking, but not one tube. Next, a four hours’ 
forced draught trial was carried out, the results being 7066 indi- 
cated horse-power, with an air pressure of 1°96in., that specitied 
being 7000. Examination showed only ten tubes leaking slightly 
out of about 3000. With a view to testing the durability of the 
cap ferrules, the Thunderer was directed to proceed to Madeira 
and back at four-fifths of her specified natural draught power, ‘.e., 
4400 indicated horse-power, and sailed for that purpose on the 
morning of July 16th, at 6 a.m., arriving at Funchal at 1.30 p.m. 
on the 20th. Leaving again at 9.30. a.m. on the 23rd, the power 
on entering the bay was increased to 4700 indicated horse-power, 
and maintained till Portsmouth was reached at 3.45 p.m. on the 
27th. The average speed out and home was 12‘8 knots. Examina- 
tion of the boilers showed one ferrule to be missing, and its corre- 
sponding tube leaking, also one adjacent tube showed signs of 
having leaked slightly. Several ferrules had become loose, but 
could not be removed by hand. The ferrules were thickly furred 
in the manner frequently observed in torpedo boat locomotive 
boilers, and about 30 out of 3000 were worn out. 

During the past week, the Vulcan, after having the vertical rows 
of tubes—those which had been removed to improve the circula- 
tion—replaced, and the tubes cap ferruled, has gone through a 
satisfactory four-hours’ forced draught trial, the indicated horse- 
power being 12,032, as compared with 12,000 indicated horse-power 
specified, the mean air pressure being 1°8in. These cap ferrules 
have been fitted to several other ships having various types of 
boilers with satisfactory results, and requests for them are being 
made by ships of the Fleet with the view of protecting the tube 
plates and ends from overheating produced by accumulation of 
grease or scale in the boilers, and they will be probably fitted to 
most vessels. In respect of protecting the tube plates and ends 
from overheating, whether by want of circulation, excessive tem- 
perature in the combustion chamber, or from the presence of 
grease or solid matter, it is submitted these cap ferrules have fully 
answered their intended purpose. In conclusion, I beg to take 
this opportunity of expressing the very deep obligation I feel under 
to my brother engineers of the Admiralty, Dockyard, and Fleet 
for their cordial co-operation and assistance in the endeavours that 
have been made to elucidate and overcome the difficulties that 
have arisen in modern practice with marine boilers, and for the 
cool pluck and determination with which they have carried out 
their arduous duties on the steam trials in connection therewith. 
Last, but not least, a meed of praise is also, I consider, due to the 
artificers and stokers of the Fleet for their important share in this 
work. 








THE LAND OF THE MIDNIGHT SUN: A NEW 
MAIL AND TOURIST STEAMER. 


THE growing popularity of the Norwegian fjords and scenery 
as an attractive resort for pleasure-seekers in the summer and 
autumn months has naturally given rise to a spirit of enterprise, 
with the view of mecting the requirements of modern times, the 
latest outlet to which is the Venus, a swift and beautifully- 
modelled steel screw steamer, built to the order of Det Bergenske 
Dampskibsselskab by Messrs. C. S. Swan and Hunter, Wallsend. 
The new steamer, which has been constructed under the personal 
superintendence of Mr. G. Lie, official inspector for the company, 
measures 240ft. in length, 3lft. 4in. in breadth, and 21ft. 10in. in 
depth. She is constructed on the spar deck type, and has been 
assigned the highest possible classification at Lisa's and the 
Norwegian Board of Trade requirements, which are known to be 
exceptionally stringent. Her water ballast arrangement is on the 
cellular double-bottom principle, extending the entire length of 
the ship, her shell, numerous watertight bulkheads, and decks 
being of steel, the latter being cleaded with pitch pine, upwards 
of 3in. in thickness. She is rigged as a topsail schooner, and as 
her masts and funnel have an exceptionally large rake, the craft 
presents a very smart appearance. Special attention has been 
paid to the requirements of the trade for which the vessel has been 
specially designed—the Norwegian Royal mail and passenger 
service between the Tyne and Bergen, and yachting cruises 
to the chief fjords in Western Norway, her dimensions 
being such that she is able to reach the head of these 
majestic fjords, and also to take all the inner channels on 
the Norwegian coast, the importance of which cannot be over- 
estimated in such cruises, and every comfort and luxury afforded 
by the latest developments in naval architecture have been 
introduced in the construction of the Venus. Her state-rooms 
form a distinct speciality of the ship, all being on the main deck, 
and not more than two berths in each, chiefly placed in the 
favourite longships position. The furnishings, sofa seats, wash- 
stands, mirrors, glass racks, &c., are of solid mahogany. The 
upholstery throughout is of excellent design, and of the richest 
material, all seats and sofas being fitted with coppered steel 
springs, closely set, and overlaid with a thick layer of hair. The 
curtains and drapery in the saloon, entrance hall, ladies’ boudoir, 
music-room, and all] berths are in rich colours, heavy and tasselled. 
The officers’ berths are furnished in the same style as the first-class 
cabins, and for the greater comfort and safety of the passengers 
the vessel is lined between the panelling and the shell with two 
thick courses of wood, with felt, and in some places a layer of 
charcoal between. The dining saloon, which is on the main deck, 
is a beautiful apartment, extending the whole width of the ship, 
is equal in point of luxury to the best passenger steamer afloat ; 
the revolving chairs, with which the vessel is supplied, bei 


upholstered in old gold and crushed velvet, the pannelling and- 


carving in alternate shades of light and dark oak, Juniper, maple, 
Hungarian ash and walnut, producing a very fine effect. e 
sideboards are beautiful specimens of works of art; the marble 





tops, encircled by rails of plated silver, forming a striking contrast 
to the antique carving introduced. In the fore part of the saloon 
a large mirror and timepiece are placed, both encased in massive 
frames of tastefully carved oak. Inaddition toa complete installa- 
tion of electric light, with symmetrical incandescent lamps in fittings 
of plated silver, extending through all state-rooms, berths, saloon, 
smoke-room, and to the engine-room and tunnel, there is also a full 
equipment of silver plated oil lampsin the saloon, music-room, smoke- 
room, ticket-office, post-office, and in all the state-rooms and cabins, 
besides swing candlesticks of the same costly material. The post- 
office is on the main deck amidships, the furniture being of solid 
mahogany, relieved with panelling of a lighter tint. Writing- 
desks, carved lockers, wardrobe, chest of drawers, and sofas are 
> and every facility is afforded passengers of transmitti 
etters frequently. Elegant railway netting is provided in al 
berths, tourists’ cabins and state-rooms, and the surroundings of the 
ship, and the pleasure attendant on a trip with the Venus is much 
enhanced by the all-round excellence of the get-up, the fittings 
throughout being of burnished silver plated. The electric bells, 
with which every berth, tourists’ othe and state-rooms are 
provided, are so arranged that passengers lying in their berths can 
communicate promptly with the officers on duty. The principal 
skylight, which is placed immediately over the dining saloon and 
entrance hall, is exceptionally large and airy, with ornamental 
semicircular embellished glass top, and saddled seats on both sides 
of the exterior, with tastefully carved figures, ornamental flowers 
and plants being arranged in the dome below. Entrance to the 
saloon is obtained from the spar deck by a serpentine corridor, 
well lighted, and with massive balustrades of solid mahogany 
artistically carved. Warmth is obtained, when desirable, by a 
patent system of steam heating, extending under all side tables to 
the saloon, ladies’ rooms, officers’ and seamen’s berths, post-office, &e. 
All deck-houses are of iron and firmly attached to the beams 
underneath, and protected on the outside by massive panelled 
framing of varnished teak. 

The exceptional height between the decks will add considerably 
to the comfort of the passengers, and heighten the pleasure 
attendant on a run across the North Sea, and a cruise among the 
fjords. 

The smoke-room is on alevel with the spar deck, its internal 
furnishing being of polished hard wood of alternate colours of the 
same quality or design as the saloon and state-rooms, but of a more 
subdued tint. The full complement of life-buoys and belts are 
provided, in accordance with the Board of Trade requirements ; 
and special precautions have been taken against the outbreak of 
fire, patent steam extinguishers being provided in case of emer- 
gencies. The water-service equipment is excellent, all the latest 
improvements having been introduced ; brass storm valves being 
fitted and drain pipes from the mahogany washstands in the state- 
rooms and berths, leading down to the water-line. Several bath- 
rooms are provided with hot and cold water supply, together with 
shower-bath arrangements, and valves and other fittings being of 
plated silver ; the mirrors, washstands, and other furnishings being 
in keeping with the surroundings of a first-class hotel. The ladies’ 
boudoir and music-room are superbly furnished, and a costly piano 
fitted. The spar deck is entirely open for promenade purposes from 
stem to stern, the lifeboat, cutter, and other boats with which the 
vessel is equipped being on the deck above. The promenade deck, 
which is placed immediately over the deck-houses, will, from its 
breezy position, present an excellent point of vantage, from which 
passengers can command an admirable view of the charming 
scenery which characterises the fjords and inlets on the coast of the 
land of the midnight sun. The engines, which have been built by 
the Wallsend Slipway and Engineering Company, are on the 
improved triple-expansion type, are exceptionally powerful, and 
calculated to render the Venus the swiftest steamer in the 
Norwegian tourist and mail service. The behaviour of the craft in 
a succession of runs over the measured mile off Tynemouth Castle 
was the subject of much favourable comment by the experts on 
board, a speed of 144 knots per hour being obtained, the machinery 
working smoothly and without perceptible vibration. 








ANGLO-AMERICAN PaTENTS.—The Times publishes a New York 
Herald telegram of great importance to British Dp arse in the 
States. It says, ‘‘ The Supreme Court has decided that the expira- 
tion of British patents, even by neglect of payment of the stamp 
duty, renders void the American patents.” This decision, if true, 
is a reversal of that of about a year ago. 


ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—A meet- 
ing of the above club was held in the Durham College of Science, 
on Wednesday, March 22nd, when Mr. A. Clement Hovey read an 
excellent paper on ‘‘ Practical Work in the Construction of Boilers 
for Land Use.” Mr. Edward Towers occupied the chair, and there 
was a large attendance of members. The author discussed the 
most suitable qualities of materials for the various positions .in 
boilers, and exhibited test specimens of the same. The different 
methods of procedure in the bending, flanging, welding, drilling, 
rivetting, &c., of the plates, and their cost were commented upon. 
The best of these, and the requisite machinery by first-class 
makers, and also the arrangements of shops for different classes of 
boiler work, were fully explained, and were illustrated by lantern 
views and drawings. The lecturer concluded with a description of 
the details of ordinary and patent boilers for land use, with the 
necessary and most improved mountings. A hearty vote of thanks 
to Mr. er for his interesting and instructive paper terminated 
the proceedings. 


RoyaL METEOROLOGICAL Socrety.—At the monthly meeting o 
this society, held at the Institution of Civil Engineers, Dr. C. 
Theodore Williams, president, in the chair, Mr. Shelford Bidwell, 
F.R.S., delivered a lecture on ‘‘Some Meteorological Problems,” 
which was illustrated with numerous photographs and experiments. 
The lecturer said that one of the oldest and still unsolved problems 
of meteorology relates to the origin of atmospheric electricity. 
Many possible sources have been suggested, among them being the 
evaporation of water and the friction of dust-laden air against the 
earth’s surface. Having granted some sufficient source of electrifi- 
cation, Mr. Bidwell said that it was not difficult to account for the 
ordinary phenomena of thunderstorms. Photography has shown 
that the lightning flash of the artists, formed of a number of 
perfectly straight lines arranged in a zig-zag, has no resemblance 
to anything in nature. The normal or typical flash is like the 
ordinary spark discharge of an electrical machine ; it follows a 
sinuous course, strikingly similar to that of a river as shown upon 
amap. Theseveral variations from the normal type all have their 
counterparts in the forms taken by the machine spark under 
different conditions, and the known fps scan of these artificial 
discharges may be assumed to afford some indication as to the 
nature of the corresponding natural flashes. Thus, for example, 
the ramified or branched flash, from which no doubt the dreaded 
‘* forked lightning ” derives its name, is probably one of the most 
harmless forms of discharge. Ever since the time of Franklin it 
has been customary to employ lightning rods for the protection of 
important buildings. According to Dr. Oliver Lodge, these are of 
no use in the case of an ‘‘ impulsive rush” discharge, which, how- 
ever, is of comparatively rare occurrence. Lightning conductors, 
however well constructed, cannot therefore be depended upon to 
afford perfect immunity from risk. Mr. Preece is of opinion that 
the ‘‘ impulsive rush,” though easily producible in the laboratory, 
never occurs in Nature. r. Bidwell made some remarks as to 
the duration of a lightning flash and the causes of its proverbial 
quiver, and suggested an explanation of the characteristic dark- 
ness of thunder clouds, and of the large raindrops which fall 
during a thunder shower. The lecturer concluded with some 
observations concerning the probable cause of sunset colours, 
which he attributed to the presence of minute particles of dust in 
the air, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iy anticipation of the holidays, the ironworks where orders are jn 
hand have this.week been making all the time possible. Iron. 
masters have desired to complete the execution of orders needing 
immediate delivery, and the ironworkers have been anxious to get 
as large a “‘ pay” as they could to begin Easter upon. Apart from 
these circumstances there has been nothing in the state of trade 
to warrant increased operations at the ironworks, and when the 
machine is put to stand on Saturday, it will generally remain idle 
for the full Easter week, and in many cases beyond. 

The April quarterly meeting prospects are now mainly engaging 
the attention of ironmasters. The question is suggested whether 
the £7 10s. basis for marked iron fixed in January, when prices were 
reduced 10s. per ton, will not have to be again revised. There is 
however, a strong feeling against reducing bars to £7 per ton, inas. 
much as the last drop has not improved the demand. Besides, any 
reduction in the marked bar basis would be very inopportune at 
the present time. Ifthe reduction in January had been £1 per 
ton instead of 10s., it might perhaps have brought out an increase 
of orders, but the effect of the change, so far as improving the 
extent of business is concerned, has been practically xi/. The 
probability seems to be that the rates quoted for branded iron last 
quarter-day will be repeated next month. These were: £7 10s, 
ordinary bars, £8 2s. 6d. for the celebrated Round Oak brand, 
£8 10s. to £9 for boiler plates, £8 for hoops, and £8 10s. for sheets 
to 20 w.g. 

There are some indications of improvement in the export trade, 
good consignments of sheets being made to South America and 
some other markets, and Australia and South Africa also being 
better. When the quarterly meetings are turned, and merchants 
have satistied themselves upon the prices which are to rule, shipping 
orders through exporters should exhibit a decided advance. Sheets 
are £6 12s. 6d. to £6 15s. for singles, with £6 15s. to £6 17s. 6d. for 
doubles, These latter are the lowest prices known for some years ; 
and, as showing the enormous fluctuations in iron-trade prices, it is 
mentioned that the same quality of sheets now offered at £6 12s, 6d. 
per ton were sold twenty years ago at £23 per ton. 

Finished iron prices were stated this afternoon in Birmingham 
to be lower in proportion to pig iron aad coal and wages than they 
have ever been, although the actual minimum prices of manufac- 
tured iron of some former years have not yet been touched. When 
common bars were selling in Staffordshire at £4 15s. to £4 1fs. 3d, 
per ton, the price left a better profit te the ironmaster—so it was 
to-day declared—than the present figure of £5 10s. per ton. At 
that earlier period pigs were selling at £1 14s. 6d. per ton for 
Midland sorts imported into Staffordshire, against £2 2s, per ton 
to-day ; puddled bars were £3 8s. 9d. per ton, as compared with 
£3 15s. per ton now; ironworks forge coal was 5s, 9d. per ton, as 
against 8s. 6d. at the present time ; and wages were much lower. 
As proving the truth of these assertions, there were ironmasters on 
‘Change this afternoon who declared that, though they had made 
any quantity of puddled bars only five years ago at £3 8s. 9d. per 
ton, they would ‘‘ stand till Midsummer” before they would make 
them at the current price of £3 15s., so greatly has the cost of 
materials advanced in the interim. 

Much curiosity continues to be shown in this district concerning 
the probable future of the Corngreaves Ironworks, near Birming- 
ham, of the New British Iron Company. While one report states 
that it is anticipated that the works will be purchased by gentle- 
men prominently identified with the South Staffordshire iron 
trade, and who have lately exhibited most interest in the concern, 
another report declares, with equat contidence, that it is expected 
that the concern will ultimately have to be disposed of piecemeal, 
with the result of increasing the already excessive competition in 
the local iron trade. Whichever report is right, certain it is that 
the place is one to which much interest attaches, and its future 
disposal is a matter to which considerable importance belongs. 

Galvanised sheet prices continue at £10 15s, to £11 for ordinary 
brands in bundles, delivered Liverpool, and £11 10s, to £11 lds. 
for special makes. 

Another black sheet iron-making firm is about entering 
upon the galvanised sheet business, and, although they are not in 
this locality, the step occasions much discussion here, since it means 
increased competition with this district. The firm are Messrs. 
Jno, Summers and Sons, of the Globe Ironworks, Stalybridge, 
near Stockport. They have long been makers of black sheet 


iron, and have now determined to become galvanisers also. ° 


With this object the necessary galvanising and corrugating 
machinery and plant has been ordered from an engineering firm 
in this locality, and Messrs. Summers hope to be soon in a position 
to supply the trade. 

The plate trade is fairly active upon tank, wagon building, and 
bridge building qualities. Prices are steady at £7 for tank sorts, 
£7 10s. for boat plates, and £8 to £8 10s. for boiler ditto. Hoops 
are unchanged at £6 to £6 5s. at works for shipping brands, and 
£6 10s. for superior makes for home consumption. Gas tube strip 
remains at present at £5 15s., and bedstead strip £6 to £6 5s. as 
the basis price. 

The pig iron trade is rather quiet so far as any new business is 
concerned, the arrival of the end of the quarter making against 
fresh sales. After the approaching quarterly meetings, however, 
buying should be again resumed. Prices this week are rather 
lower, caused by the underselling of ‘‘ outside” agents. North- 
ampton iron is brought to the local forges at a fraction over 
£2, and Derbyshire at £2 2s. to £2 3s. 6d. per ton. Staffordshire 
pig iron is £2 17s, 6d., £2 3s., and £1 15s. to £1 16s. for first, 
second, and third qualities respectively. 

The conversion of the business of the Wolverhampton Galvanised 
Corrugated Iron Company into a private joint-stock company, as 
previously reported in this letter, with £75,000 capital, is still dis- 
cussed with considerable interest. Seven years since the firm 
added to their previous galvanising business the trade of black 
sheet-iron manufacture, and for this purpose purchased the Stour 
Valley Works, which they still retain. ere they were joined by 
Mr. Earnest Farnworth, of Messrs E. P. and W. Baldwin's Swindon 
Ironworks, and who still retains the management of the black sheet- 
iron works. Several of the younger members of the families of the 
original partners have been introduced into the nership, and 
the present amalgamation is intended to give these juniors the 
opportunity of taking a practical interest in the management. The 
new company is likely to tend to a further development of the 
business of the concern. 

The steel trade at Bilston is well maintained, and the works 
are turning out over 500 tons of basic Bessemer metal per week. 
Other steel plants in the district are not, however, so busy ; indeed, 
certain of them are standing idle. It is understood, however, 
that at the Round Oak Works, Brierley Hill, of the Earl Dudley's 
Company, preparations continue to be pushed forward for the 
new steel works, and that the new heavy steel plate mill at the 
works of the Patent Shaft and Axletree Company, Wednesbury, 
will be started in a short time. Prices are fairly steady at £6 10s. 
to £8 for B steel ch Is of assured age ;, £6 10s. to 
£7 10s. for angles, and bars ; £7 10s. to £8 10s. for boiler plates, 
and £8 to £9 for best sheets. ; . 

A new company has been registered under the title of Lloyd’s 
Ironstone Company, Limited, with a capital of £50,000 in £10 shares, 
to acquire from Messrs. Samuel Lloyd and Wilson Lloyd, M.P., the 
business at Wednesbury carried on by them under the style of 
Lloyd’s Ironstone Co., and to carry on the business of miners of 
ond dealers in ironstone and other metalliferous ores, and coal, 
clay, stone, and other minerals. i ’ : 

yo evidence of great prosperity attending the ironfounding 
trade is afforded by the case of Messrs. Thomas Holcroft and Sons, 
ironfounders, Bilston, near Wolverhampton, who are enlarging 
their works. Already close upon 1000 hands find employment at 








Ce Ee EE oh ale Ee Be ol 














Mar. 31, 1893. 


THE ENGINEER. 


281 











this establishment, and it is estimated that, when the alterations 
are completed, the number will be largely in excess of that figure. 
The firm have just formed themselves into a private limited 
company, with a capital of £120,000, to carry on the business of 
jronfounders, hollow ware manufacturers, enamellers, ironmasters, 
&c. The prospects for the new concern seem to be very bright. 

The directors of Alldays and Onions Pneumatic Engineering 
Company, Birmingham, have declared an interim dividend for the 
half-year ended December last at the rate of 10 per cent. per 
nnum. 

. At many of the nail factories in the Black Country on Saturday 
a large number of the wrought nail makers were called upon to 
take out iron at a reduction of 10 per cent. in wages, Orders are, 
unfortunately, very scarce, and competition is keen. 

Notices which have passed between masters and men in the Bir- 
mingham building trades relating to alterations in wages, and 
which threatened at one time to result in a strike of even more 
serious dimensions than that which occurred in the spring of last 
year, have just been amicably settled, with the exception of one of 
the notices referring to the question of hours and the matter of 
overtime. As this is limited to the stonemasons and carpenters, 
however, itis to be hoped that a friendly termination will be 
arrived at here also, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —With business in the iron trade during the past 
week to aconsiderable extent interfered with by the holidays, the 
actual position can scarcely be accurately estimated, but as regards 
pig iron it is certainly not worse, and there seems to be an impres- 
sion that prices are not likely to be knocked down any lower, which 
is inducing consumers to consider more about placing out orders. 
The position of makers, however, continues anything but satisfac- 
tory, and the present unremunerative condition of trade has 
resulted in three of the district furnaces being damped down, a 
course of action which would in all probability be followed in other 
quarters if prices were forced down further to any material extent. 

he finished iron trade remains in a very depressed condition, and 
the anticipations that the recent stoppage of one of the large 
North Staffordshire works might help to harden prices have not 
been realised, one of the largest firms in the trade having, during 
the past week, announced a reduction of 2s. 6d. per ton, which 
has created an impression that in manufactured iron the market 
has not yet touched its lowest point. 

With Tuesday being the only ’Change meeting at Manchester 
for the week, there was a good average attendance, and a fair 
inquiry for pig iron, with moderate transactions here and there 
reported. akers’ quotations are firm at late rates, and delivered 
equal to Manchester remain at about 44s, to 45s. for forge and 
foundry Lancashire, 41s. 6d. to 42s. 6d. for forge and foundry 
Lincolnshire, and about 46s. to 47s. for good foundry brands of 
Derbyshire, less 24. In outside brands, good foundry brands of 
Middlesbrough are firm at 43s. 4d. net cash, delivered Manchester, 
with business doing on this basis. Some low figures are spoken of 
for Scotch iron, but current quotations remain at 45s, for Govan 
and Eglinton, and 46s. 6d. for Glengarnock, net prompt cash, 
delivered at the Lancashire ports. 

Only a limited, hand-to-mouth inquiry is reported for finished 
iron, and the forges continue but very partially employed. So far, 
the giving way on the part of one of the principal North Stafford- 
shire makers has not affected quotations of Lancashire forge pro- 
prietors, which remain at about £5 10s. up to £5 12s. 6d. for bars 
delivered in the Manchester district, although £5 12s. 6d. is now 
the average price for North Staffordshire qualities, and in some 
instances they might be bought at a trifle less. Other descriptions 
of finished iron are unchanged, Lancashire sheets remaining at £7 
to £7 5s.; South Staffordshire, £7 7s. 6d. to £7 10s.; Lancashire 
hoops, £6 for random and £6 5s. for special cut lengths, delivered 
in the Manchester district. 

In the steel trade business generally continues slow, with prices 
unchanged, good foundry hematites averaging 54s. 6d. to 55s., 
less 24, and steel billets, £4 5s., net cash, delivered Manchester. 
The principal steel plate makers still hold firmly to £6 10s. for good 
boiler-making qualities, delivered in the Manchester district, but 
in some instances I hear of rather lower quotations. 

The condition of the engineering trades remains much as reported 
last week—stationary engine builders being mostly well off for 
work, with boiler makers generally fairly engaged, and locomotive 
builders better off for orders than they have been recently. In 
the machine tool-making trade, however, there is no improvement ; 
some of the best firms being fairly employed, whilst others have 
very little to do, and the general run 2 engineering continues very 
quiet, with a keen competition to secure work. 

Manchester has certainly become the most important centre in 
the kingdom for the manufacture of gas engines, and the firms who 
have devoted themselves to this special branch of industry are con- 
stantly bringing out new designs and improvements. The other 
day I was at the works of Messrs. Crossley Brothers, of Openshaw, 
and I was shown a new design for their high-power double-cylinder 
engines, which they were just completing. In this engine—which 
is to indicate 170-horse power—the cylinders, instead of being 
placed side by side as in the engines of this class previously made, 
are opposite each other at the extreme ends of the engine bed, and 
work on to the one crank. By this arrangement a longer bed is 
given to the engine, which secures increased steadiness in running ; 
and it would evidently seem to be a step in the right direction with 
the double-cylinder engines, which are certain to be made of still 
higher power than at present. The diameter of each cylinder in 
this engine is 17in., and the length of stroke 24in. Altogether the 
engine weighs about 18 tons, the fly-wheel alone being four tons in 
weight, and a third bearing is provided for carrying it. Other 
improvements are also being introduced, including a new governor 
of a very sensitive type, in which a couple of hanging weights 
replace the usual swinging balls. 

General engineers are also in a good many cases turning their 
attention to the manufacture of gas engines, and the other day 
I saw at the works of Messrs. Dowie and Handyside, of Newton 
Heath, a very compact engine, constructed on the cycle of the 
Otto, but with one or two special features introduced, with the 
object of producing a gas motor of the simplest possible design and 
arrangement, and which at the same time shall combine economy 
in consumption with regularity of running under various loads. 
The principal features in this engine are the simplicity of the 
valve motions, and a special patented form of governor. In the 
valve motions, there are no cams of any description, and there is 
only one actuated valve, the same rod which actuates the exhaust 
valve working the governor, the governor and exhaust being in 
the same valve. governor consists simply of a sliding weight, 
engaging with a hook, which holds the exhaust valve open, which 
is operated by a reciprocating rod. The sliding weight can be set to 
any position for increasing or diminishing the speed, by simply 
loosening a set-screw, and slightly liberating or tightening the 
spring. These engines are made from 2-man power in the 
vertical type up to 2-horse nominal in the horizontal type, and 
they can run at exceptionally high speeds, the smaller size 
running, if required, up to a thousand revolutions, and the hori- 
zontal engine up to three hundred revolutions per minute. 

Mr. Alderman Bowes, of Salford, and for many years manager 
of the since closed Barningham Ironworks, at Pendleton, some 
time back gave a series of lectures in connection with the Salford 
Free Libraries, upon George Stephenson and M. Ferdinand de 
Lesseps, dealing with their special work—the construction by 
pr soe of the first Fern railway in the world, and the Suez 
and Panama Canals identified with M. Ferdinand de Lesseps. 
The greater portion of these lectures, with some further par- 
ticulars, he has now republished in book form, with the view of 
placing before his ers a brief account of the inception and 
carrying out to a successful issue of two of the most important 








engineering works of modern times, and referring to the future 
possibilities of the Panama Canal, he expresses the opinion that 
the capital required to complete the work will be found, and that 
it will still pay a fair interest on the expenditure. The immense 
advantages to trade and commerce which this new route 
between the Atlantic and the Pacific presented, would, as 
in the case of the Suez Canal, soon attract and stimulate the 

wing maritime connection between the two oceans, and 
in his opinion justify the outlay of capital required. The 
nineteenth century had surpassed all preceding centuries in 
the great strides it had made, through the progress in science and 
engineering skill, in the means of rapid communication between 
nations and communities, and he hoped and trusted that before its 
expiration we should see the fleets of the world traversing this 
great waterway, not only to promote commercial gains, but also to 
a civilisation and peace and goodwill among the nations of 
the earth. 

John Wild and Co., of the Falcon Ironworks, Oldham, have 
brought out a new hand-power morticing machine, which they 
have termed the Premier, a noticeable feature of which is that the 
power applied to the machine handle is transmitted direct to the 
chisel, and has not to pass through a number of joints, pins, and 
levers, as in many other tools of this class, an arrangement which 
enables the maximum of useful work to be accomplished by the 
power applied. The handle for bringing down the chisel to its 
work is placed so that the operator stands in an easy and natural 
position whilst at work, and the head can be raised or lowered to 
suit the various thicknesses of timber that are being dealt with. 
In other respects this machine is very simple in construction, and 
the frame is all in one casting, thus giving great rigidity and 
strength, both of which are very essential to the execution of good 
and accurate work. 

The Manchester and District Coal Traders’ Association, which 
has very rapidly become an important organisation, has sent out a 
request to its members to forward reports, or any complaints they 
may have to make with regard to the railway rates now being 
charged for the carriage of coal. As I have previously pointed out, 
there seems to be a gradual return on the part of the railway com- 
panies to something like the old scale a charges, and in many 
cases the reports received from members of the Association are to 
the effect that they have now no serious complaints to make as to 
the charges for carriage, but the merchants and dealers who buy 
from Yorkshire and Derbyshire report that the railway companies 
still decline to give way on the question of carrying 21 cwt. to the 
ton, which was the previous practice with regard to coal coming 
over the lines from the above districts, and this matter continues 
to bea source of very general complaint, not only that it results in 
short weight in many cases, but that in not a few instances, even 
with the rectified rates, it practically represents an advance upon 
the previous charge for carriage. 

Only avery slow demand continues to be reported for all descrip- 
tions of round coal, and with the present restricted output of not 
more than four days per week, and in some cases even less than 
this, is in excess of requirements. In house fire coals stocks are 
accumulating, and although quoted list rates are unchanged, prices 
are rather easier in a good many cases. Steam and forge coals 
continue quite as bad to sell as ever, and are readily obtainable at 
about 6s. 6d. tu 7s. per ton at the pit mouth. As I anticipated last 
week, the dispute in the cotton trade has been settled, 
and with the mills again getting into work there is 
an increased demand for all descriptions of engine fuel. 
As supplies of these were previously by no means excessive, 
itis more than probable that consumers may experience some 
difficulty in covering their requirements, and representatives of 
collieries have already, in many cases, had to decline orders that 
have heen offered to them. Prices are very firm at full rates 
recently ruling ; bu readily fetching 6s. to 6s. 6d.; the better 
qualities of slack, 4s. 9d. to 5s. 3d.; and lower descriptions, 3s. 6d. 
to 4s. per ton, at the pit, and it is not unlikely there may be some 
upward movement after the holidays. 

The demand for shipment continues extremely quiet, and exces- 
sively low prices are being taken to effect sales, 8s. per ton being 
now regarded as a fairly good figure for ordinary steam coal 
delivered at the ports on the Mersey. 


Barrow.—The business which has been done during the past few 

weeks in the hematite pig iron trade has been on a small scale, 
and orders are still coming in very slowly, and for limited tonnage. 
The inquiry on general home account has fallen off considerably in 
consequence of the competition from the East Coast, South Wales, 
and Scotland in the markets which used to be practically and 
exclusively supplied by smelters in the North-West of England. 
On local account there is a fair trade in Bessemer iron, but the 
consumption is not so large as it would be if local steelmakers 
were fully employed. There has been a further increase this week 
in stocks of warrant iron to the extent of 1255 tons, stocks now 
representing 60,693 tons. They are expected to increase still 
further. There are only 33 of 77 furnaces in blast. Prices are 
steady at 46s. 6d. for parcels of Mixed Nos. of Bessemer iron net 
te Tha 46s. for warrant iron sellers net cash, with buyers at 
45s. 74d. 
The steel trade is quiet in all departments, but in several 
branches no business is doing at all. These include steel plates, 
angles, billets, slabs, wire rods, and most descriptions of merchant 
steel. The demand for rails is not brisk. Makers have in hand 
a few orders for heavy sections, but there is no inquiry for large 
deliveries, and in light and colliery sections there is practically 
nothing doing. Tin-plate bars are in quiet request. oops have 
but a slow trade. Prices this week show but trifling alteration :— 
Heavy rails, £4; light, £5 10s.; colliery, £6; ship-plates, 
£5 12s. 6d.; angles, £5 10s.; boiler-plates, £6 7s. 6d.; hoops, 
£6 15s.; blooms, £4 to £5; wire rods, £6 12s. 6d. to £6 15s.; 
billets and slabs, £4 5s. to £4 10s.; tin-plate bars, £4 ; spiegeleisen, 
72s. 6d.; crop ends, 52s.; ferro-manganese, £11 10s. 

Shipbuilders report no new orders, and men are being paid off 
every week. Some new contracts are expected, however, as well 
in the shipbuilding as in the engineering departments. 

Iron is depressed, and business is very much restricted. 
are unchanged at 8s. 6d. to 9s. per ton, net at mines. 

The shipments for the past week from West Coast ports repre- 
sent 13,669 tons of pig iron and steel, as compared with 20,056 tons 
in the same week of last year, a decrease of 6781 tons. The 
exports to date represent 155,482 tons, as compared with 185,838 
tons last year, a decrease of 30,356 tons. 

The Jute Works at Barrow, which were originally started to find 
employment for women and children, have been closed after 
having been at work for nearly twenty years. 


Prices 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade in the South Yorkshire district appears to deepen 
in depression as the year goes on. The coalowners report that the 
demand is continuously attenuating, and nowhere {are perceptible 
any hopeful signs in the outlook. Most of the pits are working 
from three to five days per week, but very few are employed the 
full period. In some cases, where contracts have been largely 
made, five days’ work may be maintained fora time, but in the 
majority of cases, employment will be less as the season advances. 
Summer contracts will soon have to be considered, and unless some 
sudden change takes place in trade, there seems little prospect of 
the present quotations being maintained. Household coal, though 
still in good request, is not improved by the present genial weather. 

In the London market the sea-borne coal from the North has 
largely taken the trade; but. competition in the metropolis is so 
keen, and the demand so moderate, that consumers ought very 
soon to obtain their supplies on lower terms. At the pits prices are 
as follows :—Silkstone, 11s. to 11s. 6d. per ton’; Barnsley house, 





9s. 9d. to 10s. 3d.; Flockton, 10s. to 10s. 3d. per ton ; other qualities, 
from 2s. per ton cheaper. A falling off in the average tonnage of 
steam coal forwarded to the Humber ports is again reported. 
Stocks are consequently being accumulated on the pit banks, and 
the tendency of prices is inevitably downward. For Barnsley hards 
the quotation is 8s. 6d. to 9s. per ton, other qualities being 1s. to 
1s. 6d. per ton lower. Manufacturing fuel can now be had from 
4s. 6d. to 5s. 6d. per ton for fair qualities ; smudge, 2s. 6d. to 3s. 
per ton, with a poor demand. These quotations reflect faithfully 
the extraordinary depression in manufacturing centres. The value 
of manufacturing fuel is at this time lower than for a series of 
years. Coke is dull at from 10s. 6d. to 11s. 6d. per ton. 

Although several coalowners have publicly stated that in the 
face of the present condition of trade the existing rate of wages 
cannot be | ne maintained, there is no general movement for a 
reduction. The miners’ officials, anticipating the request for a 
return of part of the 40 per cent. advances, have been intimating 
their intention of resisting, but it is hard to see how, in the face of 
a falling market, successful rises of wages obtained in the pros- 
perous period can still be continued. 

Several disputes disturb the South Yorkshire district. At the 
Aldwarke Main Colliery the owners, determined to force in the 
Swallow Wood seam conditions of work similar to those at Car- 
house, have tendered notices to that effect. The miners at Ald- 
warke, it seems, are opposed to undertaking the tramming, which 
the masters are resolutely determined must be done. Any rupture 
on this head would inevitably affect the Rotherham district, as it 
concerns the employment or non-employment of some 700 hands. 

Several manufacturers of crucible steel report the receipt of some 
very good orders, particularly in respect of the best known brands. 
One firm states that best tool steel has been more freely ordered 
during this month, both on English and foreign account, than for 
a considerable time previously. The demand for Bessemer steel 
will not be improved until railway material is again required in 
heavier volume. At the same time there is a considerable amount 
of work doing in the leading establishments. In fact, the general 
complaint is not so much with regard to the volume of work, as to 
the value obtained for it, competition being so keen that several 
manufacturers are making little profit, and others are content 
almost with keeping their machinery employed. 

I can find no confirmation of a statement printed locally, that 
the iron trade is improving. The principals of our largest firms 
give me no information at all to strengthen it. West Coast 
hematites delivered in Sheffield are still quoted at 53s. per ton, 
and East Coast at 51s. per ton. Common Lancashire pig iron con- 
tinues at 43s., and Derbyshire at 44s. perton. The average quota- 
tion for Swedish iron is about 40s. I gather from the speeches, 
both of coalowners and ironmasters, that there is a general belief 
that business in the Midland districts will be worse before it is 
better. 

In the lighter industries—a comparatively new trade in Sheffield 
—shovels, picks, spades, forks and smaller goods are briskly 
called for. The season’s requirements of agricultural tools are 
stated, however, not to be quite up to the average. From 
Northern Europe, particularly Russia, Norway, and Sweden, more 
orders have been received for saws. An improvement has also 
taken place in the file trade, the machine-cut being reported in 
larger demand. In the Admiralty specifications the hand-cut 
clause is now struck out, and manufacturers are allowed to produce 
the files in the way they think best. The latest specification from 
the Director of Navy Contracts states that files and rasps ae be 
cut either by hand or by machine, or partly by either method, at 
the contractor’s option, the only condition being that all files 
supplied are suitable for the purpose for which they are required. 
This is a distinct victory for the advocates for machine-cut files, 
Government orders, which are exceptionally important, having 
previously been given for hand-cut files and rasps only. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS continues to show improvement as far as. regards pig 
iron, and on the whole there is an increase of confidence which 1s 
inducing consumers to buy. There seems to be a general idea that 
for some time to come prices will not be lower than they are now 
and it is acknowledged that Cleveland iron is now so cheap that 
people cannot get wrong in buying, for while the shipping season 
lasts the value of iron must be maintained, if not advanced. It is 
always expected that at this period of the year the price of iron 
will improve, as the deliveries of iron usually exceed the 
output, and falling stocks are the rule. The pig iron trade 
has been favourably influenced by the termination of the 
lengthy strike in the Lancashire cotton trade. A considerable 
quantity of Cleveland pig iron is sent to that district for the use of 
ironfounders, and ironfounders in this district also get fair orders 
from that quarter. But during the late strike there has been 
searcely any business done with Lancashire. The exports are 
becoming very good, and will further increase as soon as the Baltic 
is fully open. Already cargoes have been sent to Stettin and 
other ports in the Western Baltic, and decreasing stocks must be 
looked for, particularly as, in addition to the better shipments, 
there will be a heavier local consumption through the restarting of 
the Eston Steel Works, and the output, moreover, of pig iron is 
being reduced. The stock of iron in Connal’s stores this 
month, however, has increased as much as it did last month. 
Makers of Cleveland pig iron have fully maintained the 
price of No. 3 G.M.B. at 34s. 6d. per ton for prompt f.o.b. 
delivery, and they have been the better able to do so as they have 
less competition to withstand from the merchants, the latter having 
but small supplies. Middlesbrough warrants have been kept about 
34s. 6d. cash sellers, and though so much has gone into thé public 
stores this month, yet not much warrant iron is being offered. 
No. 4 foundry pigs are quoted 33s. 9d.; and grey forge 33s. 3d., 
but the latter may be bought at 33s. Producers of East 
Coast hematite are doing a fair business, and makers of the 
West Coast have great difficulty in competing with them ; in fact, 
so unprofitable has the business become for West Coast makers 
that only 12 out of 36 furnaces in Cumberland are working, and a 
committee of ironmasters and mine proprietors has been appointed 
to endeavour to induce the royalty owners to considerably reduce 
the royalties, which it is calculated amount to 3s. 6d. per ton of 

ig iron produced. East Coast makers quote 43s. 6d. per ton for 
Mt Nos. Next Tuesday the usual weekly iron market at Middles- 
brough will not be held, as the principal merchants and brokers 
have announced that they will not be represented on ‘Change, and 
it will not be much good the sellers attending if the buyers hold 
aloof. 

The manufactured iron trade is very slack, and is rapidly losing 
ground in the competition wlth steel, that being prominently 
apparent during the lastyear ortwo. Thestatisticsof Mr. Waterhouse 
to the Board of Arbitration as to the deliveries and realised prices 
of finished iron, and to which figures I briefly alluded last week, 
fully bear out the reports that have been given of late respecting 
business at the mills and forges—that they were not employed 
even half-time. Asa matter of fact, they have only so far this 
year made 11,000 tons monthly, whereas last summer they pro- 
duced 19,800 tons monthly, and less than four years ago they made 
nearly 30,000 tons per month, so that if fully employed our finished 
ironworks could turn out three times the quantity now produced, 
though it is very unlikely that they will ever be required to 
turn out so much again. e great falling off is in plates, only 
8174 tons being made in the two months, whereas three years ago 
over 36,000 tons were produced in a like period. It is not to be 
supposed that the trade in plates has dropped to that extent, 
though the trade in iron plates has, but shipbuilders have substi- 

re steel plates for them. The price of steel plates has come 
down so much that they are now virtually considerably cheaper 
than iron plates, and within the last quarter they have n sold 
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actually at the same figures, the seller giving his customer the 
— of having at the price awk a either iron or steel 
plates. The latter, which were being sold a few years ago 
at £9 to £10 per ton, can now readily be bought at £5. In 
the same way, and for the same reason, the production of iron 
angles has declined to half of what it was a few years ago, the 
shipbuilders adopting steel in preference on the score of cheap- 
ness, durability, and safety. e@ average price of manufactured 
iron was at its best at the beginning of 1890, when it was 
£6 16s. 53d. per ton; since then it has dropped 35s. 3d., and 
puddlers’ wages have fallen 1s. 9d. per ton, viz., to 7s. If the rate 
at which iron is being superseded by steel be maintained, the dis- 
establishment of the majority of the puddlers cannot be long 
delayed. Some of the works have been disestablished, and others 
converted into steel works. 

This week the prices of manufactured iron and steel are main- 
tained at last week's figures. Some have been pues | that the 
reduction which has been made in wages would have led to lower 
prices being quoted, but 24 per cent. is too small to have an 
appreciable effect in reducing the cost of production, and further- 
more, the quoted prices had already fallen a deal more than 
was represented by the relief that has now been obtained. Iron 
plates (ship) can be obtained at £4 15s.; iron boiler-plates at 
£5 lds. ; iron ship angles, £4 12s. 6d.; steel angles, £4 17s. 6d.; 
steel ship-plates, £5; steel boiler-plates, £6 ; common iron bars, £5; 
all less a per cent. and f.o.b. at producers’ works. The realised 
price of steel plates at Consett Works during the quarter ended 
February 28th, fell so much that the w of millmen, 
which are regulated by sliding scale, have to be reduced 24'per cent. 
for the quarter ended June 30th. The actual price realised is not 
divul by the official accountants. Several of the North of 
England steel works regulate their wages by the fiuctuations at 
Consett. 

The rail trade is unsatisfactory ; but the price of heavy rails is 
maintained at £3 15s. per ton, —— it is not every firm that will 
come as low as that. The Eston Works—the largest rail-making 
establishment in the district—is probably to be re-opened next 
week. A large order for rails for Cuba has been on the market, 
but is said to have been secured by United States manufacturers, who 
have the advantage of British makers in that they have to pay no 
duty, whereas our manufacturers pay a 70 per cent. ad calorem duty. 

The dulness in shipbuilding is unrelieved as yet, but freights 
are a little better in several trades, and there is a decrease in the 
number of vessels laid up. Still the freights are such that they do 
not allow of the older types of steamers, which require much coal, 
to be profitably worked, even though wages and fuel have both 
been reduced. Messrs. Furness, Withy, and Co., of West Hartle- 
pool, have commenced work in the construction of the first of six 
very large cattle boats which have been ordered for American 
owners. They have for some time been using plates 24ft. and 
32ft. long in the vessels built at this yard, but in connection with 
these cattle steamers will have plates 60ft. long, which will be 
rolled for them by the Consett Company. There has just been 
shown in this district a seamless steel boat, which is built of two 
sheets of steel moulded into the desired form and united by rivets 
at what becomes the keel, so that from stem to stern there is no 
seam or joint in the boat. 

The coal trade is very dull, especially in Durham county, where 
it is calculated that the pits are not working more than seven days 
per pay, or per fortnight. Many of the pits are altogether idle, 
and even the leading pits are not employing their full staff of men. 
At the colliery me ed places much less than full time is the rule, 
and exports are disappointing. In Northumberland the depres- 
sion is less felt than in Durham, as the brisker time of the year is 
coming on for that district, seeing that it is at its best when the 
Baltic trade opens, and that it is expected will shortly be reported. 
The tendency in steam coal prices is towards improvement, 8s. 6d. 
to 8s, 9d. per ton f.o.b. being asked for best. Northumberland, 
8s. for seconds, and 3s. to 3s. 3d. for small. Gas, house, and 
manufacturing coals feel the depression most keenly, and it is 
Durham that is the chief producer of these, the Northumberland 
being mostly steam coal. A large order from the War-office has 
been received by the Bebside Coal Company, for coal to be 
delivered this year. Blast furnace coke is weak at 12s. per ton 
delivered on Tees-side, or 14s. f.o.b. 

Machinery is being extensively introduced for getting the ore at 
the Cleveland ironstone mines, and the men are getting up an 
agitation, not against its introduction—for, as the secretary of 
the Miners’ Association acknowledges, the time has gone by for 
objecting to the use of hinery—but against the rates of pay for 
working them. A mass meeting of miners has been held to “ pro- 
test against the introduction of methods of working in the mines 
which are calculated to lower the rates paid for winning stone, and 
giving to a few workmen the opportunity of earning large wages, 
and to the rest a starvation pittance.” men who mind the 
machines earn from 7s. to 8s. per day, while those who do the 
manual labour—fill the tubs for the machine minders—only 
receive 3s. to 3s. 6d. per day. The Miners’ Association wants a 
more equitable adjustment of wages, and to have a voice in fixing 
the rates. They chiefly complain of the ratchet machines for 
drilling holes into the seam of ironstone. 

The North of England Associated Shipbuilders have decided to 
claim a reduction of 5 per cent. on piece prices, and 1s. 6d. per week 
on time wages, to come into force on April 19th. Employers 
represent the industry to be in Pencsradine Tax 2 depressed condition, 
fully justifying this further reduction. 

















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe Glasgow pig iron market has been comparatively inactive. 
Scarcely any speculative business is being entered on and the 
requir ts of cons Ss are met without any strain on, the 
market. The cash value of Scotch warrants is about 40s. 10d. It 
is reported that some disposition has been shown to invest in 
Cleveland warrants, but on the other hand merchants are said to 
have made considerable purchases below the market prices. 
Buyers of Cleveland are at 34s. 4d. cash. There has been rather 
more doing in hematite iron, but the transactions have tended 
rather to slacken than to stiffen the prices. Hematite warrants 
are quoted 45s. 6d. cash. 

The values of makers’ special brands are fairly steady considering 
the easy condition of the market. In several cases where changes 
have occurred prices are 6d. to 1s. lower. G.M.B., f.o.b. at 
Glasgow, No. 1, 41s. 9d. per ton; No. 3, 41s. 3d.; Carnbroe, No. 1, 
44s.; No. 3, 43s.; Gartsherrie and Clyde, Nos. 1, 48s.; Nos. 3, 
45s.; Calder, No. 1, 49s.; No. 3, 46s.; Summerlee, No. 1, 50s.; 
No. 3, 46s.; Langloan, No. 1, 54s.; No. 3, 45s. 6d.; Coltness, No. 1, 
54s. 6d.; No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 
49s, 6d.; No. 3, 45s. 6d.; Dalmellington, No. 1, 46s. 6d.; No. 3, 
44s, 6d.; Eglinton, No. 1, 44s.; No. 3, 43s.; Shotts, at Leith, 
No. 1, 53s. 6d.; No. 3, 48s. 6d.; Carron, at Grangemouth, No. 1, 
52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scotch ports in the past week 
embraced 2530 tons from Glasgow, 1000 from Bowling, Ayr 870, 
Ardrossan 1884, Leith 871, Bo'ness 80, and Grangemouth 275, 
total 7510, compared with 7117 in the corresponding week of last 
year. 

There are 70 furnaces in blast, compared with 78 at this time last 
year. The output of ordinary and — 1 brands is just about the 
same as it was twelve months ago. But there is considerably less 
hematite being made, and the output of basic iron is reduced by 
two-thirds. Were it not for the fact that a number of the basic 
furnaces are out temporarily, to admit of the connection of new 
plant for utilising waste gases, a much larger quantity of this class 
of iron might be made. It is well fitted, for instance, for the 
manufacture of tin-plates, for which there is at present a brisk 
demand from the United States. 

There has been a better business in hematite iron, but the readi- 








ness of holders to sell has more than met the demand, so that 
prices have been easier. 3 

Since last report a number of very good shipbuilding orders are 
intimated, and these will help the steel trade. Makers still com- 
plain, however, of insufficient employment. Here and there 
additional numbers of men are being set to work, but the orders 
coming out are still inadequate, and one or two works remain 
entirely idle. Prices are unsatisfactory. The makers’ quotations 
seem now to be from £5 7s. 6d. to £5 10s. for ship plates, less 5 

ner cent., but it has been ascertained that actual business has been 

woe at considerably lower rates. While those steel works which 
confine themselves chiefly to shipbuilding material are, in the 
main, indifferently res. there is a great deal of work being 
done in connection with railways and bridges. Much of this latter 
business will last throughout the present year. 

In the finished iron trade there is a little more animation. The 
strike in the Coatbridge district has ended, the millmen agreeing 
to a reduction of wages, which is rather less than originally asked 
by the employers. The inquiry for shipment, although still com- 


paratively poor, is a little better than of late, and out of these 
Inc! inquiries some contracts have come to hand, and it is 
ho that more will follow. Common bars are quoted from 


£5 10s. to £5 17s. 6d., best being up to £6 7s. 6d. There is fair 
employment in the sheet trade, and prices continue steady, on the 
basis of £7 7s. 6d. for singles. 

There is a little more business doing in the tube trade, one or 
two of the larger houses being reported quite busy, and the 
prospects are considered encouraging. ’ 

The exports of manufactured articles are ewe g increasing in 
amount. In the past week there was shipped from vy od 
locomotives worth £21,496; sewing machines, £15,306; other 
machinery, £26,092 ; eteel goods, £13,093 ; and general iron goods, 
£26,092. Since the beginning of the year, the locomotives 
exported are about double the quantity sent away in the same 
period of last year, and general iron is also greater, but steel and 
machinery show a decrease. . 

The finer qualities of main coals have been in demand, chiefly 
owing to the ore ms of the Canadian <— This has steadied the 
prices of main. Other qualities are dull. The shipping demand is 
in course of improvement, and the quantities —o are heavier 
than a few weeks ago, but they are still far behind the shipments 
at this time last year. Main coal is quoted f.o.b. at Glasgow, 
6s. 3d. to 6s. 4d. ; splint, 6s. 6d. to 6s. 9d.; ell, 7s. to 7s. 3d.; and 
steam 8s. to 8s. 3d. per ton. Washed nuts, and dross are in 
brisk demand at good prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Cardiff ports continue as usual to exhibit a good deal of 
buoyancy in the coal trade, the steam coal particularly. Last week 
export totals were 276,000 tons for the Bute Docks, Barry, and 
Penarth. Swansea, on the other hand, showed a falling off, the 
coal total being scarcely 22,000 tons, while Newport coasting total 
alone was 23,908 tons. 

Taking a wide survey of the coal trade, evidences of partial 
slackness are evident enough. The Cyfarthfa collieries last week 
were very slack, and in the house coal districts such as Gelhgaer, 
dulness and quietness are the daily complaints both of coalowners 
and colliers. Wages in the house coal valleys are lessening weekly, 
due in a great measure to the exceptionally fine weather, and, as 
far as the house branch is concerned, the prospects ahead are bad 
for any revival until the autumn. 

In steam coal there is remarkable expectancy of a good run yet, 
partly on account of the large contracts secured. On ’Change 
this week at Cardiff it was mentioned that the greater part of the 
Admiralty order for 100,000 tons has been secured by the Ocean 
Company. It is difficult to get at the exact fi in the case, 
but I hear, on good authority, that the price obtained was between 
8s. 9d. and 9s, a ton. I should not have been surprised if 8s. 6d. 
had been the figure, considering the prices said to have been 
accepted early in the year. If this ‘‘ booking” be correct, the fact 
is a good prognostic for the future. The fact is very evident, that 
with a depressed iron and steel industry, and poor demand for 
coke, steam coal prices keep up remarkably well. The quotations 
at Cardiff this week were as firm as ever—9s. 6d. to 9s. 9d. for 
best steam, seconds 8s. 9d. to 9s. 3d., and Monmouthshire 8s. 9d. 
to 9s. 3d. The firmness shown by the secondary class of coal is 
always a hopeful one. Small is selling at 4s. to 4s. 3d. The 
slackness in the inquiry for house coal was well indicated in prices, 
Rhondda No. 3 being quoted from 10s. 3d. and No. 2 from 7s. 9d., 
Cardiff and Swansea. 

In coke little is being done, and it was difficult to maintain list 
prices : furnace, 15s. to 16s.; foundry, 16s. 6d. to 17s. 

Pitwood is not so brisk, and best is selling at 14s. Iron ore con- 
tinues in good demand, and best Rubio is maintained at 10s. 10d. 
tolls. Very few cargoes have come in this week so far, a matter 
of surprise, considering the favourable weather, and the fact that 
stocks held are not large. One cargo of manganiferous ore came 
into Byle from Mexico. One would like to get the analysis of this 
ore compared with that of Dolgelly, in North Wales, where great 
tracts exist and await development. 

I regret to have little favourable to comment upon in the iron 
and steel trade. They remain wretchedly dull, the only branches 
showing life being the tin bar departments. The prospect of a 
re-start at Tredegar is being looked forward to with anxiety, and 
som2 grounds for hope are afforded from the fact that a large 
number of able-bodied men are kept at labour work, many vow 1g 
breaking stones. The young men of the steelworks, generally, 
have gone off to other districts. I do not despair of a re-start. 
It should not be forgotten that iron and steelworks not un- 
frequently get pauses in their industrial action. Monmouthshire, 
for example, when reservoirs and roads were made by ironworkers, 
and Cyfarthfa, again, which now from positive inaction has 
become one of the busiest works in the kingdom. 

I had an opportune survey of the works lately, which well con- 
firms the statement. The area is less than half of what it formerly 
was, but this was full of activity. In one corner the coke ovens, 
close by the blast furnaces, and half-a-dozen lines of rails leading 
up to them with a full “‘stem” of ore trucks, At the opposite 
side the Bessemer and the mills, and though the number of men 
about was nothing like so large as in the puddling and rolling 
days, it was evident that more work was being done, and that the 
adaptation of mechanism was complete. One fact was very 
nes ate that the waste forces were well utilised, but it was not so 
evident, that waste products were in one case that of the blast 
furnace slag. This, as it contains from 48 to 50 per cent. of 
a hate of lime, is yet in reserve, increasing at Cyfarthfa and 

wiais largely, with, so far, little or no demand. Iron and steel 
prices show no improvement. Briton Ferry hematite, 1, 2, and 3, 
1s selling at works for 49s.; Welsh bars, £5 to £5 2s. 6d.; sheet iron 
singles, £6 10s. to £7 10s.: steel, £7 5s. to £8; steel rails, heavy 
sections, £3 17s. 6d. to £4 ; light, £5 to £5 2s. 6d.; Bessemer steel 
blooms, £4 5s.; tin plate bars, £4 7s. 6d. to £4 8s. 6d.; Siemens 
best, £4 15s. to £5. Competition with the North continues keen. 
Last week Swansea imported 3000 tons of pig iron—the largest 
during the last twelve months. 

Tin-plate prospects are still improving, notwithstanding the 
statement that several tin-plate works are on the eve of being 
started in the United States. There are but three tin mines in 
America, and recent reports from all of them are unfavourable. 
The impression is growing at Swansea that American enterprise 
will for a long time rest at tinning, importing black plate from 
Swansea, and tin from Cornwall. is may last a time, and then, 
the supposition is that the importers will find the Welsh tin-plate 
cheaper and better. Prices are much firmer this week. Last week 
there was a large shipment of 117,549 boxes ; and proof of activity 
at ~ mills was given by nearly 113,000 boxes coming from the 
works, 





Patent fuel is in moderate demand at 9s, 3d, to 9s. 6d. Cardiff, 
less 24. Swansea trade is better. Last week’s patent fuel ship- 
ments included 4490 tons to France and 2800 tons to Italy, 

The Alexandra Dock report, Newport, is very favourable. 

A miner's prosecution case took place at the Merthyr on Monday, 
Mr. Gray, manager of the Merthyr Vale Colliery, being summoned 


for a contravention of rule 39, General Rules Mines’ Regulation 
Act. This was for employing a man who had not two years’ 
experience, &c. After a careful hearing the Bench decided that 


the defendant came within the exemption of the 64th section, and 
dismissed the case. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron markets in this country show a more favourable ten- 
dency this week, prices being firm and in some cases inclined to 
move in an upward direction. 

In Silesia a little more has been done on the pig iron market 
during the week, and buyers appear less reserved. In the malle- 
able iron department makers have been able to secure some rather 
considerable orders, and will, therefore, remain well employed for 
the immediate future. Bars are now quoted M. 142-50, having 
been raised M. 5 p.t. An increasing demand has been reported in 
the plate and sheet department, and there is a more hopeful tone 
prevailing pene. 

On the Austro-Hungarian iron market new work is coming in 
pretty freely, especially in the malleable iron branch, where bars as 
well as girders and plates meet with request. Pig iron, 
though as yet rather quiet, begins to show a reviving tone, and some 
fair orders have been booked just lately. With regard to prices, no 
alteration can be reported to have taken place either in raw or 
finished iron. Quotations are generally considered as firm and 
paying, except in those cases where concessions have to be made in 
order to secure the contracts competed for by German firms. The 
export trade in hardware begins to show some improvement. In 
France a very quiet business continues to be carried on in both the 
raw and the finished iron department, but there is an undeniable 
tendency towards improvement, perceptible in most branches of 
the iron trade, and the spring business is expected to turn out a 
fairly good one. Merchant bars are still quoted 150 to 155f. p.t. 
at Paris, while girders stand at 160 to 165f. p.t. 

Iron trade in Belgium remains without any improvement. In 
many cases ironmasters cannot run their works more than half 
time; prices are low and anything but firm, for although official 
quotations do not show a decrease, concessions are most willingly 
agreed to. Of 47 blast furnaces engaged in the production of pig 
iron, 25 only were in blow on the Ist of March, 14 with a daily 
production of 1145 t. forge pig, three with a me Ferny of 
220 t. foundry pig, and eight with a production of 695 t. basic per 











day. Production of pig iron in February and during the first two 
months of present year was as follows :— 
1893. 1892. 
7 , danuaryand »,.. . January and 
February. February. February. February. 
Tons. Tons. Tons. Tons. 
Forge pig 34,160 71,980 40,455 88,700 
Foundry pig. . 6,160 12,980 4,205 8,700 
Basic... 19,460 41,005 15,045 30,300 
Total 59,780... 125,965 59,705 122,700 


Activity has slightly increased on the Rhenish-Westphalian iron 
market, and while some weeks ago makers were content if prices 
could be tolerably well maintained, attempts at higher quotations 
are now being made here and there. Iron ores have not improved 
as yet, for the stiffening in prices reported from the Siegerland is 
due rather to limited output than to increasing demand. During 
the week quotations were, for spathose iron ore, M. 7°20 to 7°80 p.t.; 
roasted ditto, M. 10°50 to 11°10 p.t., free at mines ; Nassau red iron 
ore, 50 p.c. contents, stands at M. 9°10 p.t. In Luxemburg and 
Lorraine minette, 40 p.c. contents, is quoted M. 3°20 to 3:30 p.t. 
at mines, inferior qualities being sold at M. 2°40 to 2°70 p.t. at 
mines. On the pig iron market a pretty lively inquiry is reported 
to be coming forward for the different sorts, buyers thinking, per- 
haps, that further reserve would prove unfavourable. The blast- 
furnace works have booked orders that will secure employment for 
about three months. In the Siegerland contracts have been booked 
up to end of June. The business in spiegeleisen is rather more 
quiet this week than last, orders for the second quarter having 
already been placed. The tendency of prices, which are, as yet, 
scarcely paying, is a firm one, with rather an upward inclination 
here and there. jegeleisen, 10 to 12 p.c. grade, is quoted 
M. 51 p.t.; Rhenish-Weetphalian forge pig, No. 1, M. 46; No. 3, 
M. 42 p.t.; Siegerland fo pig, M. 43; hematite, M. 62; 
foundry pig, No. 1, M. "B; o. 3, M. 55; basic, M. 44 
to 45 p.t., in some instances higher; Bessemer, M. 50 p.t.; 
el 2 rg forge, M’42 p.t. Reports from the manufactured 
iron department state the business doing in the various branches 
to be a trifle better than peg | previous weeks, but it was only 
in some special cases that an advance in prices could be carried. 
Buyers, though less reserved than they were some weeks ago, 
are strongly resisting higher quotations, and try to place their 
orders at the old low quotations. In the bar trade an irregular 
business is done, for while some works report demand to have 
improved, others state the business transacted to be even more 
limited than during the worst period of the iron trade, The begin- 
ning of the building season has caused girders to be more actively 
inquired for ; prices are, however, as low as before. Hoops move 
off fairly well. Although demand has been a trifle better in the 
plate and sheet trade, prices continue low, and are in some cases 
complained of as being below the actual cost of production. In 
drawn wire and wire nails there is no change whatever to 
report since last week. Both prices and demand remain weak 
and unsatisfactory. Rivets are in poor request. The employment 
of foundries and machine factories is an irregular one: prices 
are the same as before, and may be regarded as unsatisfactory. 
The same may be reported of the wagon factories. 

Latest list quotations, per ton at works, are as follows: Good 
merchant bars, M. 12250 to 130; girders, M. 87°50 to 95 ; hoops, 
M. 130 to 135 ; billets in basic and mer, M. 85; heavy plates, 
M. 150; tank do., M. 140; plates in steel, M. 140; tank do., 
M. 130; sheets, M. 140; Siegen thin sheets, M. 126 to 128; iron 
wire rods, common quality, M. 120; drawn wire in iron or steel, 
M. 125; wire nails, M. 137 to 130; rivets, M. 150 ; steel rails, 
M. 117 ; fish-plates, M. 87 to 110; steel sleepers, M. 106; complete 
sets of wheels and axles, M. 270 to 280; axles, M. 220 ; steel tires, 
M. 215 to 230 ; light section rails, M. 95 to 100. 

The production of pig iron in Germany, including Luxemburg, 
was during the month of February, 1893, 351,842 t., of which 
120,237 t. were forge pig and spiegeleisen, 26,725 t. Bessemer, 
156,662 t. basic, and 48,218 t. foundry Pig. Production in 
February, 1892, was 378,700 t.; in January, 1893, it amounted to 
373,641 t. From January Ist to February 28th, 1893, 725,483 t. 
were produced, against 787,075 t. for the same period the year 
before. 








THe Owens COLLEGE ENGINEERING SocieTy.—At an ordinary 
meeting of this society Mr. F. B. Lea read a paper 
on ‘‘The Possibilities of High-speed Electric Traction.” The 
author, in referring to the speeds of modern express locomotives, 
contended that the practical limit is almost reached, while at the 
same time there is a growing desire for greater speeds. He argued 
that electricity as a tractive agent offers superior advantages in a 
mechanical sense compared with any other high-speed traction ; 
due to the fact of the abolition of large dead weights, inefficient 

, &c. He also contended that the question of making such a 
electric traction—viz., 120 miles per hour—pay 15 


Qeebttnas it is only in long distances. that a system of this kind 
will give profits, 








Mar. 31, 1893. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March 23rd. 

MopERATE activity prevails in the iron trade in 
all parts of the States. Southern pigiron makers 
are offering lots of from one to ten thousand tons 
at very little above cost. Steel billets are selling 
at an advance of 50 cents, due to the heavy 
demand brought about by low prices, There 
is greater activity in merchant iron mills. 
Plate and structural material are quiet. Steel 
rails, 29 dols.; no activity. Anthracite produc- 
tion for year, 7,531, tons; increase over last 
year, 175,000 tons. The railroads show an 
increase of 1°38 per cent. in gross earnings; but a 
decrease of 9 per cent. in net earnings for 
January. ‘The financial situation is better. The 
favourable weather now permits an expansion of 
business. Stocks of raw material are light. A 
prolonged season of industrial activity seems 
assured, free from fluctuations in prices. Com- 
mercial failures have not risen above the average. 
Legislative agitations will not occur until: next 
winter. It is quite probable that there will be a 
steady increase in the volume of business from 
this date. 





LAUNCHES AND TRIAL TRIPS. 





Mr. James Laing launched from his yard at 
Sunderland, on the 18th inst., the Spondilus, the 
third of the three ships he is building for Messrs. 
M. Samuel and Co, The vessel is 347ft. long by 
15ft. 6in, beam by 28ft. bin. deep, and, like the 
two previous ships, is intended for carrying 
pr in through the Suez Canal to the East, 
and bringing back general cargo, having been 
constructed from the design of Messrs, Flannery, 
Baggallay, and Johnson, of London and Liver- 
pool, With thirteen tanks she can carry 5000 
tons of oil. Engines by Messrs. George Clark 
will be fitted, which will give her a sea speed of 
10 knots, and a complete pumping installation 
is titted, the two main cargo pumps being capable 
of discharging the whole cargo in twenty-four 
hours, there being also forward pump, drain 
pump, pulsometer, and ventilating fan. Electric 
light is fitted throughout, and powerful winches 
will be carried for dealing with the ordinary 
cargo, 

Messrs, Laird Bros, have just launched from 
the Birkenhead Jronworks a screw despatch 
vessel, built to the order of the Government of 
India, and which, as she left the ways, was 
named the Minto. The Rev. Canon Linton, 
Rural Dean of Birkenhead, read the service as 
appointed for the launching of H.M. ships, after 
which the christening ceremony was performed 
by Miss Annie Laird, daughter of Mr. John 
Laird, Miss Reed being unable to attend. The 
India-office was represented by Mr. Joseph Parker, 
Director - General of Stores, and a E. J. 
Reed, K.C.B., M.P., their naval architect and 
engineer, under whose direction the vessel has 
heen designed and built. There were also 
present Major Aylmer, R.A., Admiral Howard, 
Chief of the Argentine Naval Commission, and a 
small party of ladies and gentlemen. The Minto 
is a handsome vessel, built of steel, and is of 
the awning deck type with clipper stem and 
elliptic stern, and with two masts as a 
foreand aft schooner ; and will present a very smart 
and yacht-like appearance, teak wood used 
throughout. She has a length of 205ft. 6in.; 
beam, 31ft. 6in.; depth to awning deck, 22ft. 9ia.; 
and a gross tonnage of about 930 tons. Her 
machinery, also constructed by Messrs. Laird, 
and now ready in the shops, will consist of a set 
of direct-acting inverted engines of the triple- 
compound type, having cylinders 22in., 34in., 
and 5lin. diameter, with a stroke of 2ft. 9in.: 
the pistons, piston - rods, crank and thrust 
shafts of we pe the condenser, cylindrical, of 
brass; the propeller of Stone’s bronze, four- 
bladed. The boilers, cylindrical, double-ended, 
of steel, two in number, about 12ft. 3in. diameter 
and 14ft. 10in. long, fitted with corrugated 
furnaces and iron tubes, and having a total 
heating surface of about 5070 square feet, 
stayed for a working pressure of 1601b, per 
square inch, and proved by water pressure to 
255 Ib., as anieel by British Admiralty. The 
intended speed is fifteen knots. Accommodation 
will be fitted under the awning deck, all specially 
arranged for the Indian climate. The saloon is 
aft, extending the full width of the ship, suitably 
decorated and furnished, and also the state 
cabins and cabins for captain and military officers ; 
the ship's officers and engineers amidships, and the 
crew forward, The upper ‘tween decks forward 
and the lower deck forward and aft are available 
for troops, and there is a large hold forward for 
stores, baggage-room, magazines, store-rooms, 
&c. The vessel will be lighted throughout by 
electricity, for which purpose a very complete 
installation, comprising duplicate dynamos and 
engines, with the other necessary appliances, will 
he titted by Messrs. Siemens Bros. and Co. To 
fit the vessel for service in a tropical climate, in 
addition to very large skylights, sidelights, and 
trunkways, ventilation is fitted on the Lees- 
Anderson compressed air system extendin 
throughout the living spaces, store-rooms, an 
store-holdx, The Minto will have an armament 
of four 3-pounder quick-firing guns mounted on 
the awning deck, 








Mason COLLEGE ENGINEERING SocietTy.—A 
general meeting of the above Society was held 
in Mason College on Wednesday, March 22nd, 
Professor RK, H. Smith in the chair, Mr. J. 
Watkins read a paper on the “Engineer's Slide 
Rule.” The ome gave a short history of the 
origin of the slide rule, describing the work of 
Napier, Gunther, Foster, and Routledge in this 
direction, and then proceeded to give numerous 
industrial illustrations of the use of slide rules. 
The paper was followed by a discussion, in which 
Professor Smith and Messrs Muirhead, Ballard, 


Waynforth, and Archer took part, proceedings | 


terminating in a vote of thanks to Mr. Watkins 


for his paper. 





THE PATENT JOURNAL. 


Condensed from ‘‘ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When ——_ have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


13th Murch, 1893. 


6428. Improvep Socks and Srockxinos, E. Horel 
London. 

5429. Trouser Suspenpers, T. A. Jones and F, P. 
Miinzer, London, 

5480. Composition for HARDENING STEEL, G. Perrenoud, 
London. 

5431, VENEERING ARTICLES with Suerr Merat, W. J. 
Chatwin, London. 

5432. Gear for VeLocipepes, R, W., F., and W. R. Tayler, 

London. 

6483. Disptayinc CiotrH Goops, J. P. Danton, 
London. 

5434. EVAPORATING R. 
Passburg, Germany.) 





APPARATUS, Haddan, —( £. 


14th March, 1893. 


5435. New MecuanicaL Snow Piece, G. F. Lutticke, 
London. 

5486. The “ PerreruaL Motion" Avromatic WHEEL, 
J. P. Toms, London. 

5437. MANHOLE Covers for Sewers, 
London. 

5488. Cranks, G. H. Hammond, London. 

5439. CoLtumn for Air Current, W. Wagstaffe, Stoke- 
on-Trent. 

5440. Macaine for Compinc Woon, J. R. Hoyle and H, 
Colburn, Keighley. 

5441, CLEANING Fiprous MaTeRIAL, J. Hustler and J. 
Varey, Bradford, 

5442. Crips for CycLk Sappies, E. H. Timson and T. 
Campbell, Birmingham. 

5448. LearHeR Oversnogs, W. B. Maxfield. —(W. 
Eckert, Germany.) 

5444. CycLe Hook and Brake-HoLver, J. Burnham, 


F. Denyer, 


I b 

5ADS. a for Removixe Cancers, D. Wilkinson, 
Derby. 

5446. Rerarntnc Neckties in Posrrioyn, E. St. J. G. 
Ginders, Birmingham. 

5447. SupMARINE Boat, J. R. Hadon, London. 

5448. Skates, H. Hobson, Sheffield. 

5449. _KircHen Rances, C. Ward, Sheffield. 

5450. CauLk Cramp for Fixinc Horsesuoes, P. Chris- 
tiansen, London. 

5451. Macnine for Hoermc Turnips, &c., M. Sutton, 
Dublin. 

5452. Marcu-boxes, J. Walker, Birmingham. 

6453. ALAkum Door Be.i, W. Oddy, Hampshire. 

5454. Baru Fiesx Bext, F. Kearsley, T ondon 

5455. Ain CusHIOoN Savoie, W. Bi-d, Birmingham. 

5456. ConRUGATED CyLINvEeRs, J. Trewhella, Heuley- 
on-Thames. 

5457, SELF-CLOSING H. 
London. 

5458. Fasrenrnes for GLoves, E. W. Petter, Somerset. 

5459. VaLve for Rock Dritis, W. Jones, London. 

5460. Vatves, A. Haigh, Halifax. 

5461. Wasnine Apparatus, J. Shanks and J. Shanks, 
jun., Glasgow. 

5462. Packine of Pistons, W. Shearer.—(W. Hardie, 
China.) 

5468. Bripce Damper for Furnaces, W. Shearer.— 
(W. Hardie, Chinn.) 

5464. OPERATING SHUTTLE-BOXES, H. Cheetham.—(/. 
Koaskothen, Germany.) 

5465. Parrern Cuains, E. Dutch, Manchester. 

5466. FLusHING Drain Traps, J. and F, T. Jones, 
West Bromwich. 

5467. FurNaces, J. W. Spencer, London. 

5468. Gas Propucers, J. W. Spencer, London. 

5469. Tires, T. Pickin, Manchester. 

5470. Rartway Execrric Foo Sionais, H. Sibery, 
Ashford. 

5471. DispLayinc ADVERTISEMENTS, J. 8. Yule and J. 
Sturdy, Glasgow. 

5472. GuLiy Covers, W. Oates, Halifax. 

5478. MANUFACTURE of S1Lk, L. E. and G. F. Priestley, 
Halifax. 

5474. Fives for Domestic 
Halifax. 

5475. Venicves, T. C. Sargeant, Northampton. 

5476. Strikinc CLocks, W. Cassels, Gla Ww. 

5477. Reavusatinc Steam Enoines, W. C. Wilson, 
Thetford. 

5478. Smoornine Fevt, G. Atherton.—(G. Yule, United 
States.) 

5479. Lusricators, A. Welsh, Glasgow. 

5480, Empryinc Srreer Geuiuies, &c., J. 
Manchester. 

5481, Makin Composition Tarcets, J. W. Dunbar, 
Glasyow. 

5482. Frames of SLates, J. Greenwood, Manchester. 

5483. ** HerBat Excensior,” R. Dixon, Didcot. 

5484. Means for Usk in Teacuine Music, W. Dobson, 

Birmingham. 

5485. Wax Matcues, H. C. Hawkes, Birmingham. 

}. Commutators, A, W. Meston, London. 

87. Measurixe Liquips and Gases, C. T. Bullough, 
London. 

5488. METALLIC GrrRDERs, F. Prasil, London. 

5489. ADVERTISING Suret, G. H. Drew and A. Ames, 
jm., London. 

5400. Furnace Bar, R. Moftitt, Londen. 

5491. Tires, A. E. Hankins, London. 

5492. Bunpiine of SHEARINGS, D. Grey, London. 

5498, CenTRIFUGAL Macuines, A. J. Boult.—(F. Ledlog, 
Germany) 

5494. Liv for Tea-rots, W. P. Thompson.—( Baumann 
Brothers, Germany.) 

5495, ELECTRO-pDEPOSITION of Metais, W. P. Thomp- 

| son.—(F. L. Pope, United States.) 

| 5406. Nautical Sienas, G. ©. 
McGregor, London. 

5497. Dog-carts, U. Tetlow, Manchester. 

5498. Coatina Pitus, W. P. Thompson.—(F. Stearns 
and Co., United States.) 

5400, Casn Recisters, W. P. Thompson.—(F. L. Bailey, 
United States.) 

5500. Tires, C. EK. Duryea, London. 

5501. ARCHITECTURAL TiLEs, W. P. Thompson.—(/. 
Broome, United States.) 

5502. SirTING Sand, R. J. Lowry, Liverpool. 

5503. Bakers’ Ovens, H. Seely, Liverpool. 

5504. Paotocrapuic Fivas, A. J. Boult.—(7. H. Blair, 
France.) 

5505. MouLpInc Bopies of Swircues, H. Watkin, 
London. 

5506. TAG-MAKING MAcHINEs, W. M. Little, London. 

5507. CovERING PIaNororTE Hammers, M. Koeniges, 
London. 

5508, AMBULANCE, R. H. Cotter, Kildimo, Limerick. 

5500. PropucinG TRANSFERABLE Desicns, F, Schmalz, 
London. 

5510. PRODUCING TRANSFERABLE Desicns, F, Schmalz, 
London. 

5511. Camp Sroons, J. A. Nixon, London. 

6512, BENDING TupBEs, R. Haddan. — (4. 
United States.) 

5513. Bristte, &c., Detracninc Macuines, J. Tobin, 
London. 

5514. Arr Compressors, C. F. Fogg, London. 

5515, CaneE and Seat, C. Eframson, London. 

5516. CooLine MiLk or other Liquips, A. - Robinson, 
Brighton. 

5517. SitveR Havow Emvutsions, W. H. Prestwich, 
London, 

5618. JACKETTED GLAss TuBEs and VEssELs, W. Seume, 


Sear Bracket, G. Wells, 





Rances, A. Hirstwood, 


Higham, 














Perry and J. R. 


Stirling, 





| London, 
5519. FASTENING TOGETHER Stones, F. Schweitzer, 
| London 





5520. Praster Boarps or Sraps, F. Schweitzer, 
London. 

5521. Lamp, F. Siemens, London. 

5522. Preservatives for Articies of Foop, A. G. 
Bloxam, London. 

5523. Tir Carts, W. Groom, London. 

5524, Dancer Sicnaus, A. W. Berne and W. H. Walsh, 
London. 

5525. Decomposrnc Cu oripe of Sopium, T. J. Holland, 
London. 

5526, TUBULAR Borers, J. F, Redman, London. 

5527. Treatment of Cream, C. A. Mountfort and J. 
Prior, London. 

5528. Irmipescent Faprics and Papers, F, Voland, 

mdon. 

5529. SNow Boots, W. D. Hutchinson, London. 

5530. SELF-ACTING Brake for Cranes, H. 
London. 

5581. ActuatTinc Gates on Raitways, L. B. Stevens, 
London. 

5582. Tires for Bicycies, A. Bedding, London, 

55383. Movine and TuRNING Masses of Meta, C. Wawn, 
London. 

5584. Rotary Gas or Ow Ewnoine, J. 8S. Walch, Man- 
chester. 

5585. ConsTRUCTION of FrrEPROOF FLOors, R. Astley, 
London. 

5536. Writinc TaB.ets, H. Reinhold, London. 

5537. Borries for AERATED Waters, &c., A. Hunter, 
London. 

5588. Woop Screws, H. H. Lake.—(M. Herzberg and 
T. L. Norman, United States.) 

5539, Writine and Printine, R. J. Crowley, Queens- 


Koll, 


town. 

5540. HEMSTITCHING ATTACHMENTS for Sewinc Ma- 
cuines, M. E. Hall, London. 

5541. CinDER Sirter, 8. R. Bolton, London. 

5542, Canp.es, W. M. Taylor, London. 

5543. WaTerPRoor Coats, L. Wartski and B, Abra- 
hams, London. 

5544. Fotpep Paper Cases, G. W. Ruhl, London. 

5545. Heatine Furnaces, E. B. Parnell, London. 

5546. Coxe, P. Dvorkovitz, London. 

5547. Locks for Lanpavus, A. Wood and J. H. Blamey, 
London. 
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5548. Corkscrews, C. Hatton, London. 

5549. AERATED Liquips, C. Hatton, London. 

5550. New Motive Power, W. W. Crisp, London. 

5551. SAW-SHARPENING MACHINE, R. H. and J. F. Shaw, 
Manchester. 

5552. Raitway Covup.iixes, H. H. Atkinson, Man- 
chester. 

5553. Brake and Foort-rest for Cycies, R. D. Tucker, 
Bristol. 

5554. Jer for Ortica, Lanyrerns, J. H. Barton, Man- 
chester. 

5555. Fire CLEANSING MATERIAL, A. H. Smith, London. 

5556. Srurrine-Box and like Packines, J. R. Green, 
London. 

5557. LusricatinG Axes, W. Davies and G. M. Evans, 
Bristol. 

5558. SIGNALLING on Trays, A. Shiels, Glasgow. 

5559. Siipes for Winpows, T. E. Jones, Oldham. 

5560. BuiLpinc Biocks, M. Underwood, Bolton. 

5561. SpeED GovERNING AppaRatvs, 8. Dawson, Man- 
chester. 

5562. Workinc Rat_way Swritcs Pornts, H. Williams, 

er 


Glasgow. 

5563. Pumps of Spray Propvucers, J. H. Stone, Bir- 
mingham. 

ee and Brazinc Lamps, A. B. Mcllvride, 
G 5 

5565. Knire CLEANING Apparatus, W. P. Smith, M. 
McMaster, and E. 8. Smith, Bristol. 

5566. So_utions for Destroyrinc Germs, A. Blackie, 
Glasgow. 

5567. Printinc Fasrics, H. Wylie and R. P. Torrance, 
G Ww 


5508. MANUFACTURE of InGor, &c., Lron, T, Twynam, 
London. 

5569, Knirrinc MacHInery, J. Wilson and R. Jackson, 
Ayrshire. 

5570. SuUSPENDING SHACKLES or CHEEKS, C. H. Bartlett, 
Bristol. 

5571. Eac Hotper, M. McLaren, Edinburgh. 

5572 Um Cans, T. E. bladon and F. R. Baker, Bir- 
minghain. 

5578. Winpow SasH Fasteners, M. Carmody, Work- 
ington. 

5574. ArmouR Ptates, W. B. Hatfield and W. J. 
Cooper, Sheffield. 

5575. INDICATING WATER 
MeWhirter, Glasgow. 

5576. Drain Pipes, R. Peffers, Glasgow. 

7. MAN-HOLE Covers, J. Mills, Manchester. 

8. MACKINTOSH CLOAKs and Cares, J. C. Bull, Man- 
chester. 

557. Sarety Sapp.e Bar, J. Jerrom and H. Snell, 
St. Heliers, Jersey. 

5580. STERN ATTACHMENT for Boats, E. A. McLachlan, 
London. 

A581. Coat Box, C. J. Denny, Blackwater. 

5582. PNeumatic Tires, 8. Lee, London. 

5583. Tov Stream Ewncaines, W. P. Thompsen.—(/. 
Schonner, Germany.) 

5584. LEATHERS or Linincs of Hats, E. Senior, Man- 

chester. 

5. Toy, O. Hanks, Londen. 

Game, R. Harte, London. 

5537. SusPENDING TonGs, E. Moseley and H. B. Woods, 
London. 

5588. BURGLAR-PROOF SasH-Lock, W. N. Cook, Man- 
chester. 

558% APPLICATION of Harr to Skins, F.C. Tussaud, 
London. 

5590. Baty Cocks, F. Breeden, London. 

5591. MANvuraAcTURE of Mera TuBes, E. W. Coo; er, 
London. 

5592. Sockets or Straps for Leap Pirine, T. Cluugh- 
ton, London. 

5598. Puzz.e, J. Baker, London. 

5594. WORKING RaILWay SiGNALs ELectricary, I. A. 
Timmis, London. 

5595. Device for Securinc Nuts to Bots, G. Tabrar, 
London. 

5596. Puriryine Water, F. W. Golby.—(@. Oppemann, 
Germany.) 

5597. Sash Ho.per for Sirpina Winvows, J. 8. Fair- 
fax.—{J. Burnett and W. Gordon, South Africa.) 

5598. Heatinc Fiat Irons, P. Watkinson and T. H. 
Overbury, London. 

5599. WINDMILL System, D. McIntosh Reid, London. 

5600, ConstrucTION of SuHipsuiLpING Berrus, G. B. 
Hunter, London. 

5601. Rotatinc TaBLets, F. J. Beaumont, J. Kent, 
and A. Maddison, London. 

5602. ConstrcTION of Boots and Sxogs, M. Botterill, 
London. 

5603. Narts and Fasteners for Carpets, A. K. Robie, 
Manchester. 

5604, Dickeys, F. Davey, London. 

5605. SEPARATION of Matter in F.uips, J. Higgin- 


bottom, Live: 1. 

5606, ANCHORS, i. Charlton, London. 

5607. BREECHING Hook, C. Robinson, London. 

5608. Clout Naixs for Boots, &c., W. M. Meredith, 
London. 

5609. BorinG Macnine for Fences, J. B. Richard, 
London. 

5610. SELF-COCKING THREEFOLD BARRELLED GuN, H. 
Brings, Germany. 

5611, Locks and Bots for Doors, J. Wedderburn, 


Surrey. 

5612. Hats, V. Blache, London. 

5613. Hats and Caps, 8. Friezer, London. 

5614. MANUFACTURE of SLaBs for Sroves, T, G. Booth, 
London. 

5615. Cuarcine of BorrLes with AERATED WATERS, F. 
bs} an, Londcn. 

5616. Pockets of GARMENTs, A. W. Pye, London. 


Levet, J. Barr and W. 

















5617. SoLuBLe Srarcu, H. H. Lake.—(W. Angele, Ger- 


muiny.) 
5618. FLexipLte Metat Tousinc, 8. 0. Cowper-Coles, 
Londo 


5619. WaTer Ficrertno, &c., APPARATUS, E. Winkler, 
London. 

5620. ArtiFiciaAL Cirric Acip, C. Wehmer, London. 

5621. Soap Manuractunre, J. Peacock and W. L. Colls, 
London. 

5622, KNEADING aud M1xinc Macuiyes, P. Pfleiderer.— 
(Dr. Wurster and Messrs. Werner and Pyleiderer, 
Germany.) 7 

5623. Suspenpinc Dress Loops, H. Slingsby, Bir- 


mingham. 
5624. Cups for Hotpinc Giass, &c., J. W. Barlow, 
London. 
5625. Puzz_e, M. Henry, sen., London. 
5626. VioLin Bows, J. Adam, London. 
. Sues’ Warer-cLosets, J. G. Vigo, London. 
5628, AnimAL Traps, T. M. Hovell, London. 
5629. Eve CurinG Preparation, E. Jeffrey, London. 
5630. Portro.io for Macazines, &., A. S. Milward, 
London. 
5631. Preventinc Borer Incrustation, F. Dannert, 
mdon. 
5632. MeraL Partakinc of the Nature of Sreer, W. 
Gilchrist and W. Cryer, London. 
5633. Vent Peas, W. Willmett, London. 
5634. Grain SHoor or FeepeR for Suips, G. J. Hay, 
London. 
5635. Tires for CycLes and Venicies, W. F. Cane, 
London. 
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5636. Ro_iinc Merar Piates, G. Sinclair, Glasgow. 

5637. Cycle and CarriaGE WHEELS, J. Beales, Man- 
chester. 

5638. ELrecrric Arc Lamp MecuanisM, W. J. Davy, 
London. 

5689. Mu.tieLe TeLecrarnuy, J. McCraith, Melton 
Mowbray. 

5640. CALENDARS, E. I. Saywell, Nottingham. 

5641. Cork-screw, T. F. Edgeworth, Bristol. 

5642. SypHon WaTER-Wasre PrevenTeR, M.. Sycr, 
London. 

5643. SHEDDING and other Mecnanism for Looms, J. 
Ward, Halifax. 

5644. Seats, J. Reid, Glasgow. 

5645. Masouica Kiins, J. Lunt and G. Kinson, 
Longport. 

5646. PotisHinc the Surrace of Sirk Hats, R. T. 

dy, Manchester. 

5647. MAKING Gas, J. H. R. Dinsmore, Liverpool. 

5648. Gas Hypravcxic Marys, J. H. R. Dinsmore, 
Liverpool. 

5649. OPENING and Suvttinc Gates, R. W. Pound, 
Great Malvern. 

5650. ScREW PROPELLERS, J. B. Murray, -. 

5651. Grass Meitinc Furnaces, C. and C. teson, 
Keighley. 

5652. SwitcHeEs in Connection with E_ecrricity, J. R. 
Kay, Blackburn. 

5653. Tram Rais, J. Robinson, Halifax. 

5654. MAKInc UMBRELLAS and Parasots, F. Cowburn, 
Halifax. 

5655. Arc Lamps, C. Richardson and E. G. Herbert, 
Manchester. 

5656. Knirrinc Macuines, W. T. Rowlett and W. I. 
James, Stafford. 

a “ NicHoLay ” OvtT-BARB Hook, B. R. Bambridge, 

‘ton. 

5658. Partitions for Divipinc Rooms, J. B. Peace, 
Manchester. 

5659. Boors, W. Clark, Newcastle-on-Tyne. 

5660. ApsUsTABLE Pipe Wrencues, R. P. Richards, 
Manceester. 

5661. Toy Runner, W. H. Bloxham, Doncaster. 

5662. Cups and Saucers, O. Walter, Live’ 1. 

5663. Picture Rest, W. D. Davidson, H 

5664. ATTACHING Tips to BILLIARD CvEs, J. G. Rudd 
and C. A. Brown, Stockton-on-Tees. 

5665. Gas Cookinc APPLIANCEs, J. Scott and H. and 
8. B. Darwin, Glasgow. 

5666. THE ‘‘ Decapop,” E. Hague, Sheffield. 

5667. Strainer for CutinaRy Purposes, A. E. Wale, 
Birmingham. 

5668. Ripinc Sappies, A. R. Dagg, London. 

5669. NoON-ALCOHOLIC BevEeRAGEs from Fruit Juices, 
J. B. Rose, London. 

5670. Rotary Motors, R. Armstrong, Glasgow. 

5671. ANTI-ASPHALTE Bar Siot HorsesHor, A. Pegy 
and A. F, Mills, London. 

5672. Tire for Cycies, E. C. Watts, London. 

5673. Pumps, R. Thomson, Glasgow. 

5674. ImpartTinc a CostLy APPEARANCE to Furs, M., 8., 
and J. Lewinsohn, London. 

5675. Wuite Leap, T. H. Cobley, Dunstable. 

5676. Home RuLE Pvzzze, F. F. Ritchie, Belfast. 

5677. PARAFFIN Lamps, J. Bethell, Birmingham. 

5678. SPRING MaTrResses, J. Moss and G. B. Wiggles- 
worth, London. 

5679. Lamps, D. Calvert, London. 

568C. SvpHoN FLusH-our CisterN, C. Darrah, Man- 
chester. 

5681. Rerixinc Encrxes for Parer, D. Pearson, Man- 
chester. 

5682. Fivusn Vatve for Uriats, E. J. Stephens, 
London. 

5683. AtracHinc Frames to Bicycies, J. A. Lamp- 
lugh, London. 

5684. ELecrric Primary Batreries, M. P. Tuckerman 
and A. D. Mackenzie, London. 

5685. Rorary KNIFE-CLEANING MACHINE, W. J. Foot, 
London. 

5686. Sicnat Device for Roap Venicies, E, Opry, 
London. : 

5687. rae NCES for GRaTES, W. H. Seed, Liver- 
DOOL. 

3688. Vases, &., W. P. 
Germany.) 

568y. FILieRING Sewace, B. Rushford and J. Edwards, 
London. 

5690. CoLtourinc Martrers, 0. lnray.—(7he Farbeerke 
vormals Meister, Lucius, and Briining, Germany.) 

5691. Acmp CoLovurinc Matrers, 0. Imray. —(7he 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

5692. CotourtnG Matters, 0. Imray.—(The Furtecrke 
rormals Meister, Lucius and Briining, Germany.) 

5693, New Corovrinc Marrers, J. H. Ziegler, 
London. 

5694. Decomposition of CuLoripe of Sopium, J. 
Richardson, London. 

5695. PREVENTING Fravup with 
Sennevoy, London. 

5696. Heat RecuLtatinc Apparatus, B. P. Stockman 
and G. P. Doyle, London. 

5697. ReGuLaTiIncG TEMPERATURE, 
London. 

5698. LichtinG VEHICLEs by Eecrricity, 8. Robson 
London. 

5699. Drivinc MecHanismM of Cyc es, F. Redman, 
London. 

5700. Uncreasinc Hives, G. Popp and J. H. Becker 
London. 

5701. ELECTRO - DEPOSITION, 
London. 

5702. Drying Matrices, H. H. Lake.—(G. A. Dac;s, 
United States.) 

5708. Woov-carvinc Macuines, H. H. Lake.—(H. //. 
Adans, United States.) 

5704. Feepinc SHEETs of Paper, The Pallister Syndicate 
and E. A. Pallister, London. 

5705. REVERSIBLE WinDOW Sasues, F. W. White, 


London. 

5706. Brusnes, A. Mack, London. 

5707. PorTaBLE TERRA-CcOoTTA Si0vis, T. Roberts, 
Loadon. 

5708. Bay Vatves, J. T. Garratt, London. 

5709. Corrs of ARMATURES tor LyNamos, H. F, Jeel 


Thompson. —(P. Seyhoth, 


Cc. 
Liquips, R. P. de 
J. E. Watts, 


S. O. Cowper - Coles, 


ndon. 
5710. ArTiriciaL Fvuet, R. F. Strong and A. Cardoen 
London. 
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S711. ARTIFICIAL Stone, R. F. Strong and A. Gordon, 
London. 
5712. Feep Roiiers of Cuarr Currers, R. Maynard, 
London. 
5713. Fixepiy Arracuine Music, &c., J. H. Rosoman, 
London. 
5714. Macatves for Capsutinc Borries, P. Lauran- 
-son, London. 
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5715. DepoLaRiseR for GaLvanic Batrerigs, O. Fer- 
gusson, Woolwich. 

5716. UMBRELLA Case, J. Allcock, London. 

5717. Br.uiarp TaBies, H. Walder and C. G. Picking, 
London. 

5718. Mopet Bicycte Race Track, A. L. Knighten, 
Oakham. 

5719. Muvers’ Pick Heap and Bape, R. E. Mellor, 
Chesterfield. 

5720. Execrric ALarM, G. Moseley, Kingston-on- 
Thames. 

5721. Sprine Scissors, A. E. Horsman, Birmingham. 

5 Tires, M. J. Schulte, Leicester. 

5723. CLasps for Bevts, J. G. Rollason, Birmingham. 

5 Heatinc a Domestic WATER Suppy, W. Wilson, 

anchester. 

5725. Rock Dritt Carriaces, M. H. Larmuth and 
R. B. Howarth, Manchester. 

5726. Tosacco Pipes, T. Pease and J. 8. Rowlands, 
Liverpool. 

5727. Macaztne Rirces, M. Mullineux, Manchester. 

5728. Boers for Hor WaTer HEATING APPARATUSES, 
E. Astle, Derby. 

5729. WALKING-STICK FerRULES, G. Humphrey, Black- 






pool. 
5730. Frisisaine Cut Pice Farrics, &c., J. Clare, York- 
shire. 
5731. Gas Motor Encrves, J. Dougill, Manchester. 
5732. Macurnes for SHEARING Meta.s, H. H. Summers, 
cashire. 
5733. Reapinc the DerLections of REFLECTING [NsTRU- 
MENTs, W. Thompson, Baron Kelvin, Glasgow. 
5734. Fotpinc Screens, Curtarns, &c., W. T. Colyer, 
Manchester. 
5735. Measvurinc Taps for Drawixc Liguips, J, T. 
Orrell and H. P. Orrell, Manchester. 
5736. A Recister of ANswerRs to QuesTIONS in GaMEs 
of Competitions, G. T. Turner, Lancashire. 
5737. BREECH-LOADING FirE-arMs, A. H. Roylance, 
Manchester. 
5738. CREAM SeparRatinc Macuine, F. G. Jones, 
Bristol. 
5739. CHars Makers’ Cranes, A. S. Ross and W. J. 
Marshall, Glasgow. 
5740. Separatinc Iwpurities from Sucar, J. Drum- 
mond, Glasgow. 
5741. Werr Fork Stop Motion, E. Duerden and 8. 
Brogden, Halifax. 
5742. Constructive Dwe.iinc Houses, T. L. Watson, 
iw. 
5743. Sevr-ctosinc Spectracte Frame, E. Laurie, 
mdon. 
5744. Heat Srimvcator and Rapiator, E. Laurie, 
London. 
5745. CLEANING the Raris of Tramways, C. T. Bischoff, 
Liverpoo! 
5746. Razors, F. Marsden, Sheffield. 
5747. Pumpimc, F. H. Stacey and H. Wilkinson, 
Sheffield. 
5748. Rotary Macuines, K. Moscicki, Glasgow. 
5749. Kyirtinc Machines, R. Hutchinson, Notting- 


5750. Rounpasovt, J. Ramsay and T. Wake, Middles- 
brough-on-Tees. 

5751. Canpies and Canp.esticks, J. A. Paice, Bir- 
mingham. 

5752. Matt-carts and PesamsBuLators, W. Ludski, 
London. 

5753. Toot for Cycuists, S. T. Richardson, F. Allum, 
and R. Price, Birmingham. 

5754. Lappers, W. E. Richards, Glasgow. 

5755. Spinnrinc Macurinery, F. King and W. Moore, 
Manchester. 

5756. UmBrewxas, C. B. Clarke, Norwich. 

5757. Dust Cotiectors, L. H. Neave, Live 1. 

5758. Apparatus for Twistinc Firsres, F. W. Green- 
wood, London. 

5759. Fixiyc Grass in Sxyuicnts, &c., A. Ford, Bir- 
mingham. 

5760. Ruppers for Vessers, W. F. Hart. —(4. 
McDougall, United States.) 

5761. Rotary Motor, C. Karpa and E. Lange, 
London. 

5762. DetacHaBLe Butron Soiitarre, W. Adams, 

mdon. 

5763. Internat Luprication, G. E. Belliss and A. 
Morcom, London. 

5764. Securrnc Hammer Heaps to SHarts, A. W. 
Carley, London. 

5765. Reets for Corron and like THREADs, J. S. Met- 
calfe, London. 

5766. Wixpow Stopper, M. Toennessen and G. W. Goff, 
London. 

5767. Means for Workine Loc Lives, W. P. Bullivant, 
London. 

5768. Dampers for Upricut Pianos, J. Herrburger, 
London. 

5769. CycLe Brake, E. Bivort, London. 

5770. Caste Grippers, 0. Imray. —(G. S. Evans, 
Australia.) 

5771. Execrric Licutinc Apparatus, P. Scharf, 
London. 

5772. Fitter, J. Douglas, London. 

5773. MULTIPLE-ExPaNSION Enoines, H. E. Newton. 
CC. C. Worthington, United States.) 

5774. CLreaninc Tuses, A. J. Boult. —(C. Kaauss, 
Belgium.) 

5775. SwitcHBack Raitways, F. O. Jerram, Liverpool. 

5776. Cicar Ho.pers, F. Ferguson, Liverpool. 

5777. Rinc Spryninc Frames, J. Burtinshaw, Man- 
chester. 

5778. BLeacuInG Soivutions, A. J. Boult.—(0. Kneefler 
and Fr. Gebaver, Germany.) 

5779. ANTI-vIBRATION Devices, J. Higginbottom, 
Liverpool. 

5780. Toys or Puzzies, M. M. Wilson, Liverpool. 

5781. SMOKE-consumING Apparatus, A. J. Boult.— 
(J. T. Ellis, Canada.) 

5782. TeLecRAPH Po.es, T. G. Marsh, London. 

5783. Matcu and other Boxes, G. M. Hamlyn, London. 

5784. Printinc on TextiLe and other Fasrics, E. 
Honey, London. 

5785. Fitters, J. Dixon.—(The Jones Manufacturing 
Co., United States.) 

5786. Drirecrors for Torpepors, W. G. Wilson, 

mdon. 

5787. Urpsoistery, H. Howse, London. 

5788. Burton, M. Chennells, London. 

5789. Movruprece for Cigars, P. Backer and R. 
Hilliard, London. 

5790. Decorative Process, J. E. Davidson, London. 

5791. Feepisc Piates to Puncninc Macutves, G. B. 
Hunter, London. 

5792. Makinc Sewinc Macuixe Sur es, J. Thomas, 
London. 

5793. Sewinc TusuLar Artictes, E. Klotz, J. Landry, 
and F. G. Beyroux, London. 

5794. Lerrer Five, J. F. Moreau, London. 

5795. Hicn Pressure Taps, M. A. Brookes, London. 

5796. Watcn Pocket Protector, J. P. Bayly.—(A. 
Drake, Egypt.) 

5797. ApsUsTABLE Hoppers, E. Dale, London. 

5798. Lamps, E. Gerard, London. 

5799. Preumatic Tires, R. Smith, London. 

5800. Starvep Grass, E. Honey, London. 

5801. Printinc Macuives, W. S., W. W., and J. K. 
Foord, London. 

5802. = and Skirt Compinep,-J. Hawthorn, 

mn. 








5808. Propuctnc GuTTa-PERCHA and Batata, P. C. 
Beiersdorf, London. 
5804. Provipinc Casks with Pitcn, C. Bernreuther 


5805. FLower Ho.wper, C. Smith.—(J. F. S. Wallace, 
China, 

5806. CHARGING and Drawinc Gas Retorts, J. West, 
London. 

5807. Rattway Coup.ines, A. G. Vogt, London. 

5808. Frrinc Mecnanism, H. H. Lake.—(J. B. G. A. 
Canet, France.) 

$09. Sotrrarre, A. Wightman, London. 

5810. Vent Pec, 8S. Dean, London. 

5811. Cryper Sirrers, J. Clarke, London. 

5812. Rau.way Car Covup.ines, R. Hughes, London. 

5813. Copyinc Apparatus, J. Weiss, A. Schapiro, and 
H. Hurwitz, London. 


18th March, 1893. 


5814. Lip for Pots, W. Brown, London. 

5815. Receprac.e for UmBrRELLas, L. Simpson and H. 
E. White, London. 

5816. DispLayinG Siens, E. C. Hazard, London. 

5817. Supyect Matrer Inpex, L. Simpson and H. E. 
White, London. 

5818. BAND-sAWING MACHINES, J. Sagar and D. Sagar, 
Halifax. 

5819. ScREW-PROPELLERS, H. Shield and D. J. Howells, 
Liverpool. 

5820. Warcn-cHain Swive.s, J. S. Rhodes, Bir- 
mingham. 

5821. Automatic Foo Sicnat, L. Summerfield, New- 
port, Mon. 

5822. Games, W. J. Keates, Birmingham. 
S Macuiyes for Cutrinc CHeese, D. Wilson, 

indee. 

5824. Cuitpren’s Cart, &c., Canopies, J. P. Wright, 

mdon. 






5825. Biscurr Currinc Macuiyes, D. E. Thompson, 

Glasgow. 

$26. Gas Fire Burners, W. B. Dick, Glasgow. 

TURNOVER PuRLS made on Traverse NET 
Macuiyes, R. Scott, Nottingham. 

5828. PHoTocRAPHIC CameERas, W. J. Lancaster, Bir- 
mingham. 

5829. Parts of CycLte Sapp.ies, J. B. Brooks, Bir- 
mingham. 

5830. Gas Meter, W. Alexander and W. E. Thompson, 
Birkenhead. 

5831. Avromatic Macutinges, H. L. Hook, Brighton. 

5832. Macuines for Fo.prne Paper, M. Smith, Man- 
chester. 

5833. Rotitinc Wire Rops, &c., J. 8S. Taylor, Man- 
chester. 

5834. Rore Drivine of Macarnery, W., G. H., and E. 
Kenyon, Manchester. 

5835. Brakes for PuLLEy Biocks, R. Priest and W. 
Morrall, Birmingham. 

5836. WorkMEN’s Tea Cans, N. Joseph, Bristol. 

5837. SecuninG WoveN Wire, W. Pitt, Birmingham. 

5838. Sprinc Rotter Bearrnos, T. Williams, Stock- 
ton-on-Tees. 

5839. PepestaL WaTeR-cLoset, H. H. Ward, Man- 
chester. 

5840. Improvep Suvuttves for Weavinc, A. Abegg, 
Manchester. 

5841. Frre-LicHTER, R. Fallnicht, London. 

5842. Broocn with CHANGEABLE Front, E. Murrle, 
London. 

5843. Manuracture of Srocxines, A. Cameron, 

mdon. 

5844. Srorace Barrerres, W. P. Thomson. —(M. 
Hartung, Germany.) 

5845. ‘ia SappLe and Wat tet, 8. Robinson, Liver- 






pool. 
5846. eres: Apparatus, J. Damoizeau, Liver- 


pool. 

5847. REFRIGERATING Apparatus, C. Sachs, Liverpool. 

5848. FuLLer’s Earth Mrxinc Apparatus, T. Lee, 
London. 

5849. OBTarninG CHLORINE, H. Cosnett, B.C. B 


herein-described process of making knife blades con- 
sisting of forming the bolster in the knife blade blank 
and bevelling the blade portion, heating the blade 
portion and subjecting it to the action of die rolls, 


fea7s) C—— 


























rolling out the blade lengthwise and giving it the 
proper form, taper, and bevel by one operation, then 
subjecting the blade to planishing dies, then grinding 
and tempering the same, substantially as described. 


489,724. Concave ror THRASHING MacuINEs, R. N. 
Watts, Uintah, Utah.—Filed December 18th, 1891. 

Claim. —(1) In combination with the sectional 
bottom of a concave provid with a series of 
openings, a series of bars D, carrying teeth fitting 
said openings, a rack bar pivotted to each bar D, a 
cog-wheel engaging the rack, a strap secured to the 
rack bar with its central | youre parallel thereto for 
keeping the rack bar and cog-wheel in engagement, 
substantially as described. (2) In combination with 
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S. Hayes, and P. Smallwood, Manchester. 
5850. Loapinc Surps, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 
5851. ARTIFICIAL MarBLes, G. M. Mecenero and G. 
Sentieri, London. 
5852. Ripinc Sappigs, J. W. Richards, London. 
5853. ANTI-RATTLER for THIL~t Covup.iines, E. H 
Watrous, London. 
5854. ConTRoLLING Runaway Horses, A. Stevens, 
London. 
5855. Puriryinc Water, C. H. Fritzmaurice, London. 
5856. Actp Esters of Creosote, C. D. Abel.—( Dr. F. von 
Heyden, Germany.) 
5857. Drivinc Mecnanism of Cycies, C. M. A. 
Guinard, London. 
5858. CHarr Cuttinc Macuixe, 8. Burlingham and 
G. H. Innes, London. 
5859. ApverRTisinG, A. E. Beck, Brockley. 
5860. Watcu Stanp, V. Wesley, London. 
5861 KeyBoarpD Mecuanism, E. G. Lochmann, 
on. 
5862. Cask Makinc Macniyes, A. Ransome, Londun. 
5863. Wrsnow1nc Macuines, H. Tasker and C. F. 
Asbridge, London. 
5864. Jorver’s Concave SmMooruine Piane, A. Gilbert, 
London. 
5865. Gas Lamps, T. C. J. Thomas, London. 
5866. Prevumatic Tires, J. Iddon, London. 
5867. Toy Wuistie, E. Pitchford and J. Pitchford, 
London. 
5868. AERIAL Macuines or Veuicies, H. F. Phillips, 
London. 
5869. Locxinc Nuts upon their Botts, W. Shears, 
London. 
5870. CLarirication of Breer, H. H. Lake. — (K. 
Miiller, Germann.) 
5871. Currine PuLitey Strives of Sash Frames, W. 
Osment, London. 
5872. Creaninc Gun Barrets, H. H. Lake.—(&. 
Laurik, Switzerland.) 








SELECTED AMERICAN PATENTS 
From the United States’ Patent Office Oficial Gazette. 





489,648. CoUNTERBALANCE AND GuipE For REcIPRoO- 
CATING Mecuanisms, M. N. Forney, New York, 
N.Y.—Filed March 31st, 1892. s 

Claim. — The combination, with a reciprocating 

element of mechanism, of an articulated system of 

ting levers or links, connected to the recipro- 





cating clement and forming a guide to insure recti- 
lin motion thereof, a vuiding member for said 
system of levers, and a counterbalance connected to 
said system of levers and moving in opposite direction 
» the i ting el t, substantially as set 


489,719. Process or Makixc Knire Buapes, 7. 
Shaw, Newark, N.J.—Filed July 22nd, 1891. 
Claim.—(1) The herein-descri' making 
knife blades, in 

knife blade 





Y 6 


die ro! with recessed portions for the 
bolster and for the biade and 





and P. Esselbach, London. 


the sectional concave bottom provided with rows of 
openings, a series of bars D, carrying teeth fitting 
said openings, a rack bar —— toeach bar D, a cog- 
wheel er ing said rack bar, an offset formed upon 
the side of the cog-wheel, and a strap or bow having 
its ends secured to the rack bar and its central portion 
lel therewith and bearing on the offset for 
eeping the cog-wheel and rack in engagement, sub- 
stantially as described. 
489,795. Sreapyinc Device for PortasLe ENGINEs, 
BE. J. Emde, Tacoma, Wash.—Filed September 22nd, 
1892 


Clai m.—A steadying device for ble engines, com- 


prising a base, and two legs held adjustably on the 
489,795) 








base and adapted to engage the axle or hub of the 
wheel of the engine, one of the said legs being made 
in sections fitted to slide one on the other, substan- 
tially as shown and described. 


489,749. Apparatus ror CoaLinc Suips at Sea, P. 
B. Low, New York, N.Y.—Filed June 1th, 1892. 
Claim.—{1) An apparatus for transporting packages 
from one moving vessel to another, comprising a tow 
line between the two vessels, a transmission wire 
secured to one vessel and running over an elevated 
roller on the other vessel, a counterpoise connected to 







the free end of said wire and suspended thereby, and 
1, leoA Thipl, +oA on 


tially as and for the eamed ae ae de 
as ‘or " 
epgusabus of the character descri 
transmission wire 


bed, com) a 
secured to one vessel 

over an elevated 

vehicles adapted to 








lengthwise, giving it the form, and bevel 
by one pose hay cubsiantidliy as pre vos (2) The 


doors in the bottom of said counterpoise openin, 
downward with catches on the said oles and Miovile 
claws or hooks pivotted to the side of the counterpvise 
er ng said catches and terminating in a lever arm 
and trip pieces placed in the wake of said levers’ 
whereby the said levers may be tripped and the co:,. 
tents of the a automatically discharyed 
when it has descended to a certain position, substan. 
tially as and for the purposes described, 


489,950. Mernop or AND APPARATUS FoR ForMING 
Liven Pree, G. W. Harrington, Wakejield, Meee 
“ - yton, at » Mass,— 
Filed yt Sage 1892. 

Claim.—(1) The improved method of making line, 
pipe, poste = a in drawing the lining (ae Page 
main body or shell, forming a longitudinal de ression 
in the periphery of said lining as it is drawn into the 





shell, filling the space between the depressions and 
shell with cement as the lining progresses, and finally 
pressing the dey i portion of the lining outwardly 
against the iron shell, thus distributing the cement 
between the shell and ang substantially as de- 
scribed, (2) An apparatus for making lined ripe, 
comprising a holder adapted to receive at one pe the 
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main body or shell of the pipe, and at the other end 
the lining, means such as a revolving disc whereby 
said lining is gooved or longitudinally recessed in its 
through the holder, an opening in said holder, 
hrough which a suitable cement is introduced intu 
the groove or recess, and a plug or mandril for forcing 
said groove outwardly to distribute the cement about 
the lining, substantially as set forth. 


490,006. Gas orn simmLaR Motor Enoine, /. 
Williams, Stockport, England.—Filel June 29th, 
1892, 

Claim.—(1) In combination, in a gas engine, the 
igniting tube, a tubular extension connected there- 
with and opening to the outside air, 1 valve arranged 
to control the egress of the mixture from the igniting 
tube to the outside and the back pressure valve con- 
trolling the port leading from the extension to the 
outside and arran, to prevent the inlet of cold air 
to the said extension and igniting tube, substantially 





as described. (2) In combination, in a gas engine, 
the igniting tube, the extension connec therewith 
and having a port to the outside air, a valve at said 
port to prevent the inlet of air, the said extension 
comprising a pump cylinder and the means therein 
acting as a ve m and close communication 
between the inlet port the igniting tube and the 
valved outlet port from the cylindr‘cal extension, said 
means consisting of the piston having the passage 
tl therein, substantially as described. 
183. Commutator Brusn, €. 0. Billbery, 
Philadelphia, Pa.—Filed September 20th, 1890. 
Claim.—The herein-descri electrical commutator 


(wa0783) 


brush or contact consisting of copper or equivalent 
metal, on the entering edge with a we carbon 
or similar material on the leaving edge, substantially 





roller on the other vessel, 
terpoise ded at th free end of said tons 
coun 8 at the ° 
mission wire, quae for the counterpoise, and hinged 


as and for the purpose described. 
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DREDGING. 
By W. H. WHEELER, M. Inst. C.E. 
No. II. 

Pump or suction hopper dredgers.—These machines 
ane principally used for raising sand or mud, the material 
being pumped up through suction tubes, and discharged 
either into a hopper, or through pipes, or troughs, on to 
the shore. They can also, by adopting the plan designed 
by Von Schmidt, of San Francisco, be made to remove 
clay by having a cutter placed at the end of a shaft 
working in the suction tube. The cutter breaks up the 
material sufficiently small for the detached pieces to be 
drawn up the suction tube. When working in heavy 
sand the material left in the hopper represents about 50 
per cent. of the water and sand raised. In clayey sand 
about 40 per cent. remains, and in sticky clay about 10 
per cent. The advantage of these dredgers is that they 
can work in any ordinary weather, and at times when it 
would be quite impossible for dredgers of other types to 
do so; and the material raised can be delivered directly 
for distances of from 200 to 300 yards by the force of the 

yunp, so that silt raised from the bed of a river or har- 

so may be delivered directly at the back of training 
walls, or used for raising land for harbour purposes. The 
pumps used will raise and pass through them stones 
or other hard substances of any size that will pass 
through the suction pipes. The cost of the pumps, suc- 
tion and delivery pipes, engine and boiler, and everything 
exclusive of the boat, may be taken as varying from 
about £500, to lift thirty tons an hour, to £1700, to raise 
100 tons an hour. 

Suction hopper dredgers have been used for the 
removal of the sand constituting the bar of the Mersey, 
and in the first year’s dredging over a million tons was 
thus removed. For deepening the entrance to the Maas, 
where the water was so rough that no ladder-dredger 
could have worked, a sand-pump dredger was able to 
work with waves of 3ft. running. The vessel was held 
with one anchor, so as to be quickly slipped. It was 
141ft. long, with 27ft. beam, and hopper capacity of 600 
tons. The centrifugal pump had a 6ft. 3in. fan running 
at 120 revolutions a minute, and could raise 230 cubic 
feet of sand from a depth of 33ft. Allowing one of sand 
to seven of water, this left 29 cubic feet of sand as remain- 
ing in the hopper. Six per cent. of sand which remained 
in suspension went away with the water. It took 
fifteen minutes to anchor and lower the suction pipes, 
and seven minutes to heave the anchor. A steam hopper 
suction dredger, constructed by Messrs. Simons and Co. 
for the Natal Government, may be taken as typical of this 
class of machine. The dimensions of this vessel are 
155ft. long, 30ft. beam, and 12ft. depth. The hull is 
built of steel, and is divided into six water-tight com- 
partments. The deck is of iron, covered with Kauri pine. 
The hoppers are amidships, and have a capacity 
of 500 tons. The doors are raised by steam power. The 
vessel is driven by twin screws, and has two pairs of sur- 
face condensing engines of 500 indicated horse-power, 
giving a speed of 9} knots. The dredging plant consists 
of two 18in. centrifugal pumps, with suction pipes. The 
tubes are each 67ft. Gin. long, and they can dredge sand 
toa depth of 40ft. from the water level. The pumps 
work at 150 revolutions a minute, and absorb 180 indi- 
cated horse-power. At this speed they can raise 1000 
tons an hour. This vessel went under her own steam 
from this country to her destination at Durban without 
any — A crew of about thirteen hands is required 
to work the vessel, and the speed when going to and 
from the discharging ground is about seven knots. The 
quantity of solid matter deposited in the hoppers varies 
5 to 50 per cent. of the water discharged by the pumps, 
depending on the description of material operated on. 
The pumps raise gravel and stones weighing 20 lb. 

In the improvements carried out for deepening the chan- 
nel leading to the Harbour of New York, already referred 
to, 4,875,079 cubic yards of material were removed under 
various contracts by suction dredgers at an average cost 
of 26:4 cents per cubic yard, equal to about 104d. per 
ton. The material had to be conveyed 10} miles to sea. 
The quantity on which the contractor was paid was the 
quantity in the barges, but this was about 27 per cent. 
less than the actual quantity removed, the remainder 
being carried away in suspension by the current. The 
material had to be raised from a depth varying from 24ft. 
to 35ft. under water, the total lift being 36ft. to 46ft. In 
every cubic yard of solid matter thus transported by the 
barges and paid for, a large additional quantity had to 
be raised. The material consisted of mud, clay and sand, 
and part of this being nearly of the same specific gravity 
as the water, when it became incorporated with it only a 
certain quantity settled in the barges, the remainder 
going overboard with the water and being carried away by 
current. The plant provided for doing the principal part 
of the work consisted of three sea-going dredging 
steamers, four large barges, and four steam tugs. These 
dredgers varied in length from 135ft. to 157ft., 31ft. to 
37ft. beam, and 8ft. to 16ft. in depth ; their carrying capa- 
city varying from 275 to 650 cubic yards. Each dredger 
was provided with two pumping outfits independently 
arranged. Each pump was capable of lifting 4200 
gallons a minute. The suction pipes, 15in. to 18in. in 
diameter and 60ft. long, were located, one on each side 
of the steamer amidships. To render them flexible so as 
to accommodate them to the rolling and pitching motion, 
about 12ft. consisted of rubber supported by chains 
against the vertical strain caused by the rest of the pipes. 
The pipes were provided with scrapers at the bottom for 
loosening the material. The hoppers were divided into 
compartments, surrounded by longitudinal sluice ways 
extending either way from a central receiving hopper. 
These sluices weré provided along their course with 
series of a bottom and side gates to regulate the 
discharge of the material into the different compartments, 
and prevent the listing of the vessels. The steamers 
worked in all but the roughest weather, and were kept 
under headway from the time they left their berths in 





the morning until they returned to it at night. On 
arriving at the station the pipes were lowered, and the 
vessel kept constantly under steering headway until the 
hoppers were full, when the pipes were hoisted, the vessel 
being put under full steam proceeded to the discharging 
ground. Gedneys channel being practically in the 
Atlantic, the work was exposed to the winds and 
roughness of the ocean, occasionally preventing the 
vessels from working. The time occupied by the largest 
vessel carrying 650 cubic yards was thus distributed— 
pumping, 48°6 min.; transporting, 1 hour 11 min. ; under 
steam per day, 16 hours 4 min.; loads per day, 6°73; 
cubic yards, 3986°65 ; time lost by repairs, 2 hours 24 min. ; 
lost by weather, 82 hours 50 min. 

The Thyboron, constructed by Messrs. Lobnitz and 
Co. for the Danish Government, is 165ft. long, 34ft. beam, 
and 12ft. deep. Her draught light is 6ft. 6in., and loaded 
to her full capacity of 700 tons, 10ft. There are two 
pumps capable of discharging 2400 cubic feet of water 
only per minute when working at their normal speed, 
and can fill the hopper with 600 tons of sand in half-an- 
hour on a coal consumption of 24cwt. 

Suction dredgers have been used in Sydney Harbour 
for raising both sand and clay. The last of these con- 
structed in the Colony is 150ft. long by 50ft. wide, with 
engines of 400 indicated horse-power. When dredging in 
clay the suction pipe is fixed vertically and travels round 
the end of the vessel. Attached to the suction pipe is a 
vertical shaft having horizontal cutters at the bottom. 
These cutters are hooded over, and as the material is 
broken up it is drawn into the suction pipe by the action 
of the pumps. The suction pipe is 2lin. in diameter, 
made in three telescopic lengths, so that a depth of 26ft. 
can be reached when necessary. The centrifugal pump 
is capable of raising 16,000 cubic feet of water and sludge 
an hour. Occasionally bricks, stones, and pieces of iron 
weighing 6 lb. to 8 lb. were drawn up the suction pipes 
without injury tothe pumps. The cost of this dredger 
constructed in the Colony was £7960. The material as 
raised was discharged through iron pipes varying from 
1000ft. to 4000ft. in length on to low swampy ground by 
the side of the channel which was thus raised. 
The method of mooring the dredgers used for these 
reclamation works is peculiar. Piles fitted with heavy 
iron shoes are suspended vertically from frames on the 
deck, the lower end being kept in place by guide rings. 
When the vessel is to be moored the piles are set free, 
and drop on to, and penetrate into, the ground at the 
bottom of the channel. When the vessel requires warp- 
ing forward the piles are lifted to their former position by 
chains passing over winches worked by the engines. 
The work of raising and depositing this clay and mud on 
the swamp at the side of the channel was let by contract 
at prices varying from 1s. 14d. to 1s. 3d. per yard, the 
contractors finding the plant. 

Combined dredgers.—Dredgers are frequently made so 
as to be adapted to several different kinds of work. A 
steel screw self-propelling combined sand-pump and 
bucket hopper dredger, called the ‘‘ Veracouz,” was con- 
structed by Messrs. Fleming and Ferguson for harbour 
work in Mexico. Her dimensions are 150ft. long, 30ft. 
beam, and 124ft. deep. She is capable of raising 300 
tons an hour from a depth of 35ft., and carrying 300 tons. 
She is fitted with the ordinary bucket ladder, fitted with 
teeth for rock cutting, and also centrifugal pump- 
ing machinery for raising sand and discharging it 
through floating pipes a distance of a quarter of a mile. 
The engines are of 800 indicated horse-power. She 
steamed to Mexico under her own steam. 

A steel twin screw hopper dredger recently constructed 
by Messrs. Simons and Co., of Renfrew, for the Russian 
Government, has a hopper capacity of 1000 tons, and the 
buckets can raise the same quantity of free soil in an 
hour. It is provided with two sets of buckets, the larger 
containing 25 cubic feet, and the smaller, for dealing with 
hard material, 11 cubic feet. Steel ripping picks for dis- 
integrating hard material can be substituted for every 
second or third bucket. It is also provided with a cen- 
trifugal suction pump which can raise 500 tons of sand 
an hour. The dredger works to a depth of 36ft. of water. 
The engines are compound surface condensing, of 1000 
indicated horse-power collectively, each driving its own 
propeller. Steam is supplied at a pressure of 100 lb. 
Steam winches are fixed at the bow and stern for hand- 
ling the mooring chains. The hopper doors are also 
worked by steam power. Two steam cranes control the 
movement of the bucket ladder and suction pipe. The 
ladder is hoisted by twelve steel ropes, the lifting barrel 
poo, worked by steam. The vessel is lighted through- 
out by electricity. 

Shore delivery dredgers and transporters.—When it is 
practicable to deliver material raised by bucket dredgers 
on to the shore or sides of the channel, this is accom- 
vlished either by dredgers having long ladders and 
discharging directly at a great elevation into pipes or 
troughs, the travel of the material being assisted by a 
stream of water forced along the pipes by a centrifugal 
pump, or the material is raised from the barges and dis- 
charged in the same manner. These dredgers are made 
with the tumblers as much as 80ft. above the water level, 
and where required can cut their own flotation, and 
deliver the spoil over high banks on the shore. Where 
the material is not suitable for conveyance along pipes or 
troughs, it is conveyed to the shore by a travelling plat- 
form moved by an endless chain. Shore delivery 
dredgers have been extensively used in the Seine, the 
Gironde, and on the Weser. 

During the construction of the Suez Canal, M. Lavally 
employed suction dredgers and sent the material through 
shoots 230ft. long. Sand flowed through these shoots 
with a sufficient quantity of water at an inclination of 
lin 20. Sand mixed with shells would not travel at an 
inclination of 1 in 10, and an endless chain had to be 
used. Stiff clay fell in lumps, but worked along the 
shoots which were provided with the endless chain. 

In the dredging operations carried on for improving the 
navigation of the Garonne between Bordeaux and the 





sea, three bucket dredgers and two cutting suction 
dredgers were employed. The bucket dredgers were of 
120-horse power, and discharged their material by means 
of a distributor and centrifugal pump through floating 
iron tubes of 12in. diameter, with leather joints. Each 
machine conveyed about 11,000 cubic yards a month to a 
distance of 1000ft. at a height of about 15ft. The material 
was a sticky clay, and its progress was assisted along the 
tubes by an auxiliary pump placed on a barge alongside 
the dredgers ; of the two cutting suction dredgers, one had 
a suction-pipe 12in. in diameter hung at the side of the 
dredger, the position being regulated by chains and 
pulleys. A set of cutters moved by gearing from the 
dredger was fixed on an axle placed at the end of the 
frame carrying the pipe and beyond its mouth so that 
the cutters drew the material they detached towards the 
pipe. With 40-horse power this dredger discharged 
11,000 cubic yards of material ina month through float- 
ing tubes to a distance of 1000ft. at an elevation of 164ft. 
The suction pipe of the other dredger was 1din. in diameter, 
and was placed in acentral well of the barge, and entered 
a longitudinal recess when raised horizontally. The cut- 
ting discs revolved at the rate of 50 revolutions a minute. 
This dredger had engine power of 120-horse power, and 
could remove 39,000 cubic yards a month from a depth of 
25ft. below the water line. These dredgers were worked 
by four men, whereas the bucket dredgersd require seven- 
teen men. The average proportion of solid matter raised 
by the suction dredger when working in sticky clay was 10 
to 12 per cent. of the watery mixture raised, but it reached 
40 per cent. in clayey sand. 

Another machine used on the Garonne works con- 
sisted of an excavator running on rails, the buckets 
scooping away the river bank where it had to be removed 
to a slope of 1to1l. The material was delivered from 
the buckets on to an endless band 4ft. wide, carried on 
rollers placed 3°28ft. apart. This band traversed a 
gantry consisting of two wrought iron girders divided in 
spans of 181ft., supported on wrought iron piers running 
on rails. The band was worked by an engine placed on 
rails between the excavator and the staging, which, by a 
wire rope transmission running the whole length of the 
staging, and of a spur wheel and worm gear fitted on 
each pier, worked the endless band and _— the staging 
and itself along at the same speed as the excavator was 
doing the work. The material was carried by the endless 
band 1140ft. The length of rails under each pier was 984ft. 

At the Manchester Ship Canal a soil transporter, 
designed by Mr. John Price, has been used for conveying 
the material from the cutting to trucks on the bank. 
The material removed was mud, sand, and clay. The 
transporter consisted of a trussed wooden box girder 94ft. 
long 5ft. wide, and 6ft. 6in. deep, supported at its ex- 
tremities by two decked barges 70ft. long, 14ft beam. 
This girder carried a set of steel shafts and flanged 
rollers, over which travelled a band of a total length of 
830ft., made of elm 4ft. wide and 8}in. deep, bolted to two 
endless chains 8in. deep, lin. wide and 2ft. pitch. The 
joints of the band were covered with thin iron plates to pre- 
vent spilling and lessen the wear on the edges of the boards. 
The girder on the boat nearest the shore was hinged, so 
as to be capable of being raised or lowered, and was sup- 
ported from a jib by chains. The band passed round 
hexagonal tumblers at either end of the girder. The 
material was delivered from the dredger direct on to the 
band at any part of its length between the boats, and 
travelling along the girder was delivered into the trucks 
on the shore by means of the projecting girder supported 
by the jib. The chain of the endless band travelled on 
flanged steel rollers 7in. in diameter, keyed on to steel 
spindles ljin. diameter. It was driven by a 10-horse 
power engine, having a vertical boiler, the engine running 
at 120 revolutions a minute to 5} of the driving tumbler, 
the band travelling at the rate of 66ft. per minute. 

On the North Sea and Baltic Canal shore deliverers 
are being used, consisting of two vessels connected to- 
gether by cross girders, a sufficient width being left be- 
tween the vessels to form a well large enough for a barge 
to float into. The dredged material is raised out of the 
barges by a double set of ladders and buckets to a height 
of 84ft. 5in. above the water-line into troughs 164ft. long, 
running to the shore, the material being carried along by 
a strong stream of water supplied by a centrifugal 
pump. One vessel is provided with a compound engine 
of 150-horse power for driving the two pumps. In the 
other vessel is a compound engine of 100-horse power for 
working the buckets. The vessels are 82ft. long, 14ft. 9ins. 
beam, 6ft. Tin. deep, average draught 4ft. Tin.; space 
between the-two vessels, 21ft. 6in. The buckets have a 
capacity of 5°65 cubic feet, and the speed of the travel is 
at the rate of 25 to 80 buckets a minute, so that with 
both ladders working, 50 to 60 buckets are discharged in 
aminute. The gradient of the shoots is 1 in 25.. About 
850 cubic metres of material is elevated inan hour. The 
troughs are supported by a derrick fixed on the vessel. 

Rock dredgers.—Formerly where rock had to be 
removed, the material was first broken up by blasting, 
the pieces being removed by bucket or grab dredgers. 
More recently where the rock is soft or easily acted upon, 
this has been removed by means of strong steel claws, 
either fastened on to the buckets of a powerful dredger, 
or every alternate bucket is replaced by the claws. 
When the rock is too hard to be acted upon by this 
means, it has been broken up by the use of heavy rams. 
The rock cutters have the form of heavy chisel-pointed 
rams, which, after being raised, are allowed to drop from 
10ft. to 20ft. on the rock. With rams of sufficient weight 
the hardest rocks can thus be broken up, the débris 
being removed by grabs. For small works a single 
cutter is sufficient, and the removal by this means can 
be effected at very much less cost than by blasting. 

For the removal of submerged rock a machine has been 
designed by Mr. Lobnitz, termed a ‘ Derocheuse.” 
By the aid of this dredger the rock is broken up into 

ieces sufficiently small to be removed by a grab or 
awl Several of these machines were supplied by 
Messrs. Lobnitz and Co., of Renfrew, for removing a shoal 
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containing about three million tons of hard limestone rock 
in the Suez Canal. The first dredger constructed was 
180ft. long, 40ft. broad, and 12ft. deep. It was fitted with 
ten heavy chisel pointed rams or rock cutters, each 
42ft. long, and weighing four tons. Five of these were 
fitted on each side of the well, through which the broken 
rock was lifted by a ladder and buckets, the bag of the 
bucket chain being supported by a guide wheel specially 
designed by the makers to relieve the strain on the 
bearings, bucket links, and pins. These rams were raised 
by hydraulic power, and allowed to fall from 10ft. to 20ft. 
on the rock, and deliver from 200 to 300 blows an hour. 
The bucket chains were driven by a four-cylinder com- 
pound engine of 200 indicated horse-power. When at 
work the machine was moved over the surface in a series 
or arcs by winch motion arranged by swinging the vessel 
from side to side, pivotting on a steel mooring pile 3ft. 
in diameter, which passed down through the hull in the 
afterpart of the vessel and rested on the rock. There 
were two of these piles manewuvred by hydraulic power, 
enabling the vessel to advance a given distance after each 
swing and preventing her losing her position. The cost 
of cutting and dredging the rock was stated by Mr. 
Lobnitz to be 2s. 8d. per cubic yard, or, including all 
expenses except transport, 5s. per cubic yard. A full 
description of the machine used in the Suez Canal will 
be found in the “ Proc.” Inst. C.E., vol. xevii. 

A machine constructed on this principle was also used 
for the removal of a hard reef of rock at Pernambuco, 
situated about 36ft. below the surface. The cutters were 
40ft. long and weighed eight tons each. They were 
actuated by a crane used for depositing concrete blocks. 
The broken rock, reduced by the chisel-pointed rams to 
the size of ordinary ballast, was raised by a 30-cwt. grab, 
working 35ft. below the surface. These dredgers have also 
been in use breaking up and removing the rock at the 
“Tron Gates” of the Danube. The barges on which the 
rock-breaking apparatus for the Danube was fixed were 
80ft. long, 25ft. wide, by 7ft. deep, and the cutter reached 
to a depth of 36ft. below the water-line. The cutter was 
40ft. long and weighed eight tons. One of these rock- 
cutters was also used in excavating the Government dock 
at Malta. This machine was supported by a strong girder 
resting on two hopper barges and worked by two semi- 
portable engines. Three 8-ton cutters were employed. 
A machine constructed for the New South Wales 
Government was worked from a vessel 100ft. long, 35ft. 
beam, and 8ft. deep. Three 8-ton cutters, 39ft. long, were 
driven through a well amidships, the engine being placed 
forward. This vessel was mancuvred by winches. 

For small works a single cutter can be used, and 
this may be mounted on any barge of sufficient size. 
These smaller cutters weigh six tons, and are driven at the 
rate of 85 blows an hour. They break the rock into 
an average size of two cubic feet per blow, and can work 
in any tide-way and up to 40ft. below the surface. 

The engine power required to work a single cutter is 
about 60 indicated horse-power, and the cost of the cutter 
ready for fixing on the barge, including winches and 
derrick and spare gear, but exclusive of the barge, is 
about £2000. One of these smaller rock dredgers has 
been built for Limerick Harbour. 

The advantage claimed by these rock-cutters is that 
the rock broken by them can be lifted at a small cost. 
The cost of breaking the rock is not less than by explo- 
sives, but the broken pieces being smaller are more 
readily lifted by a grab. 

Another form of rock-breaking machinery used on the 
Danube works consisted of steam hammers carrying cross 
cut chisels 9jin. in diameter, and delivering 100 to 150 
blows a minute. These hammers worked under a pres- 
sure of 73°5 lb. per square inch, in elliptical caissons 7ft. 
3in. in diameter on the major axis, suspended on framing 
between girders and placed 6ft. 10in. apart, centre to 
centre, on the barge. The caissons were raised or lowered 
by hydraulic power to a maximum depth of 13ft. below 
the surface of the water. The effective work of the chisel 
was reckoned at 21,690 foot-pounds. The whole surface of 
the rock by this means was completely disintegrated, the 
current removing the débris without the necessity of 
dredging it up. Six of these hammers were fixed on a 
vessel 115ft. long, 21ft. 4in. beam, and 8ft. 3in. deep. 
The cost of breaking up the rock by this means was 9s. 7d. 
per cubic yard. 








AMERICAN NICKEL HARVEYED PLATE TRIAL. 


THe New York Herald of March 12th gives an excellent 
detailed report of, with illustrations, what they term a 
‘record-breaking armour-plate.” As Dickens would say, if 
the projectiles were the records, it answered to its name, for 
it certainly broke them all up; but if the plate is to be com- 
pared with previous ones, it will be found to agree very 
closely in resisting power with the Vickers-Harveyed plate 
tested at Ochta last December. This statement does not 
really detract from the merit of the plate, for it only amounts 
to saying that it has reproduced the excellence exhibited by 
the best plate yet tested on a larger scale. The trial of the 
American Harveyed plate was as follows:—The dimensions 
of the plate are not given further than the fact that its 
thickness was 14in., and its weight was sixteen tons. Weare 
inclined to think that it probably nearly agreed in size with 
the nickel plate tested for the bulkheads of the Massachusetts 
and Indiana in last May; that is to say, 10ft. by 6ft. by 14in. 
Reference is made to this plate in the report in question, 
though by some extraordinary mistake the weight of 
twenty-five tons is assigned to it, whereas such a plate could 
not possibly weigh over sixteen tons; that is, the weight of 
the plate with which we have now to deal. The trial took 
place at the Indian Head Navy proving ground. The gun 
employed was a 10in. breech-loading piece, firing a Holtzer 
forged steel projectile, weighing 500 1b., the actual diameter 
being given as 9°96in. The range was 385ft., and the 
direction of fire was normal to the plate, or direct when laid 
on the centre point. 

The first round was directed at a point 38in. from the 
right edge and 32in. from the bottom of the plate, with a 
striking velocity of 1472 foot-seconds, and a striking energy 
of 7513 foot-tons. The projectile, which wasa Holtzer forged 





steel shot, broke up into small fragments on the face of the 
late, a small portion of the head lodging and remaining embed- 
ed—see Fig. 1. The small pieces of projectile appear to have 
skated over the plate face, and cut away the exposed edge of 
the frame round it, as we have seen take place in the best 
Ellis-Tresidder tested on August 4th last at Shoeburyness. 




















Fig t hire 


The second round was fired with a similar projectile, with 
a striking velocity of 1859ft. per second, at a point 35in. from 
the left edge and 33in. from the top of the plate—see Fig. 2. 
The projectile again broke up, leaving its head embedded in 
the plate. The plate surface was scaled off round the point 
of impact, and a through crack was ‘made to the left edge of 
the plate, about 0-5in. wide at the edge, and a seccni crack 
running nearly towards the first point of impact—see Fig. 2. 

















The shot and plate round it were very hot, and the surface of 
the plate dished about lin. The largest fragment of shot 
recovered weighed 63 lb. 

The third round struck a point 34in. from the right edge 
and 25in. from the top with a striking velocity of 1959ft. per 























Fig. 3. Th eer. 


second. The shot broke up as before, with the effect shown 
in Fig. 3, namely, a through crack, 0'5in. to O-7in. wide, 
running to the top of the plate, and a through crack running 
downwards to meet the thinner one formed by the last round 
—see figure. Another fine crack was made from No. 3 point 
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7.4. Fourth Round. 
of impact to the right edge of the plate, and the crack 
between 1 and 2 was opened and continued to the bottom 
of the plate, and a new crack was made from No. 2 to the 
top of the plate, and that to the left edge was widened. 
Some more scaling of the plate face, near the cracks, took 
place, and the backing was crushed and shaken, but no bolts 
were broken. The plate was now divided into five separate 
fragments by the cracks. 
The fourth round was fired, like all the others, with a 
500 lb. Holtzer forged steel shot, which struck the centre of 


the lower left-hand fragment of the plate with a striking 
velocity of 2059ft. per second—vide Fig. 4. The projectile 
broke up, the head, as before, remaining embedded in the 
plate, the body breaking up into numbers of fragments, the 
largest being 75 lb. weight. The estimated penetration was 
from 10in. to llin. The plate was now broken into seven 
fragments, all of which, however, remained held to the back- 
ing, no bolts having broken. The portion of plate struck wag 
broken into three, and all the cracks were opened consider- 
ably, as shown in Fig. 4. The backing was now considerably 
crushed and shaken. The velocities, energies, energies per 
ton of plate, and perforations are as follows :— 


Energy Perforatio: 
Striking Total n. 
Round. velocity. energy. Pre iete. of ee barre 1 
Feet-seconds. Foot-tons. Foot-tons. Inches. Suchen. 
No.1 a. cs Ve ce os ee | ee 
NoS..°.. 2000 .. .. 23,000... .. 700°4.. .. 9°B .. .. 166 
No.8,. .. 2050 ..° .. 18,000.. .. 8813... .. 98°0 .. .. 176 
Nod... .. S00 .. .. 70D... .. O1BS.. .. BW .. .. 185 


The writer of the report gives calculated figures which 
practically e with the above, which are worked with four- 
figure logarithms, with the exception that he gives the energy 

r ton of plate for the last round as 3314:3 foot-tons, because 

e only takes the weight of the portion fired at, which was 
detached from the rest, which he estimates at 4-4 tons. This 
is fair enough, but we give the relation to the whole plate, 
because it has been so given in other trials, and because it is 
difficult to draw the line. No one can suppose that the left 
bottom portion of the plate which was nearly separated from 
the portion struck by No. 3 round could really absorb any 
sensible part of theshock. The fact is that this is a very rough 
test, and its application can hardly be seriously applied except 
in the case of fairly sound, compact, and small plates. It is 
the only measure we have for heck, but it is not a good one. 

The above figures fully justify the writer in claiming that 
the plate showed extraordinary resisting powers. We have 
said above that Vickers-Harveyed plate at Ochta exhibited 
about the same powers. It bore six rounds, three of which 
were with Yin. projectiles, the plate being only 10in. thick. 
The most severe blow was witha shot weighing 4061b., with a 
striking velocity of 1889 foot-seconds, a total energy of 9974 
foot-tons, or 867°4 foot-tons per ton of plate, and a penetra- 
tion of 19°6in. of iron, or 15°7 of steel. It was there. 
fore a much more severe test as to perforation, but less 
as to shattering shock on plate than in the case before us, 
and the effect was what might be expected. The projectile 
just perforated the plate, breaking up as it did so, and break- 
ing off the plate corner. No good comparison can be really 
made between two blows differing so much in their character, 
so that we cannot really complain of the expression “ record 
breaking” if so used by the writer, who understands what he 
writes, although his expressions area trifle sensational perhaps. 
We hold this plate to have behaved admirably; when 
tremendously overmatched it absorbed all the work in itself, 
and protected the backing and structure behind in a remark- 
able way. 








SEWAGE SCHEME FOR GLASGOW. 


THE recent ceremonial laying of the foundation stone 
of the Dalmarnock sewage precipitation works by the Lord 
Provost at Glasgow marks the first practical step towards 
the solution of a problem which has vexed the municipal 
authorities for almost half a century. The present state of 
the Clyde, near Glasgow, is only too well known. The entire 
harbour is, in fact, nothing more or less than a gigantic 
cesspool, receiving daily some fifty million gallons of liquid 
sewage, and the rapidity with which the most objectionable 
constituents of this sea of filth increase may be understood 
from the fact that, in the period between the years 1864 and 
1892, the number of water-closets draining into the sewers 
of Glasgow rose from 28,000 to 126,000. So far back as 
1853, the condition of the river was declared to be in- 
supportable, and Mr. Bateman was engaged to study 
and report on the best means of sewage disposal. Ten 
years later Messrs. Bateman and Bazalgette issued a 
further report on the same subject. Afterwards a Govern- 
ment Commission, including Sir John Hawkshaw, was 
appointed to inquire into the drainage of the whole 
district surrounding the city. Sir John propounded an 
elaborate scheme for carrying the sewage of Glasgow and 
the adjacent towns to a point near Farland Head on the 
Ayrshire coast. Numerous other schemes, including a sewage 
farm at Dalmuir, were subsequently considered by the town 
council and its advisers, but it was not till the alteration of 
the main drains of the northern half of the city, neces- 
sitated by the construction of the central railway line, 
was arranged and commenced that the authorities saw a 
practical way out of their difficulty. The new under- 
ground railway running from east to west under one of the 
longest and most important thoroughfares on the north 
side of the river has completely dislocated the former drain- 
age system, and the Caledonian Company has been com- 
pelled to construct new sewers at a cost of about £200,000. 
Under the re-arrangement, the sewage of a large portion of 
the eastern district of the city has been connected with a 
large culvert 7ft. in diameter which runs to the Clyde under 

almarnock-road and Swanston-street. It is this altered 
condition of matters that the Glasgow authorities have been 
prompt to take advantage of. The new intercepting sewage 
works are being erected near the mouth of this main sewer 
on the site of the old Dalmarnock water works, from which 
Glasgow was supplied with Clyde water before the connection 
of Loch Katrine with the city. The sewage to be dealt with 
amounts to one-fifth of the whole volume at present poured into 
the river, and if the results of the experiment justify extension, 
it is intended to erect other works in convenient localities. 
The method of treatment decided upon by the committee 
of sewage disposal is that in successful operation at Bradford 
and Sheffield, under the direction of Mr. G. V. Alsing, C.E., 
in which, by a combined process of chemical precipitation 
and mechanical filtration, the solid matter is retained in the 
form of sludge, and the effluent passed off a comparatively 
pure and innocuous liquid. The sludge is afterwards com- 
pressed into cakes and disposed of along with the solid refuse 
of the cleaning department for manurial purposes. Mr. 
Alsing has been appointed engineer for the works, which were 
commenced early last year, and will probably be completed in 
about nine months. The buildings will cover nine acres of 
ground, out of a total of thirty acres acquired by the corpora- 
tion, and the entire cost, including buildings, plant, and land, 
is estimated at £100,000. On the whole, the Glasgow 





authorities seem to have acted wisely in the course they have 
taken. The experiment, though on a sufficiently large scale, 





will not involve disastrous consequences in the event of its 
not answering expectations. 
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STEAM 


FIRE ENGINE FOR 


CALCUTTA 


MESSRS. MERRYWEATHER AND SONS, GREENWICH, ENGINEERS 


“GREENWICH” STEAM FIRE ENGINE FOR 
CALCUTTA. 

Tue “Greenwich” steam fire engine illustrated above 
has recently been delivered to the Calcutta municipality 
by Messrs. Merryweather and Sons, of London, and is the 
second in use by the fire brigade of the city. The first engine, 
which is capable of delivering 600 gallons of water per 
minute, was purchased in 1889, and after more than three 
years’ satisfactory working, it was decided to have another of 
the same type, but of smaller size. This engine delivers 450 
gallons of water per minute, and is similar to those in use in 
the London, Manchester, Liverpool, and other brigades. The 
framework of the engine consists of a pair of Lowmoor iron 

lates placed horizontally and secured to the boiler by special 
orn plates, with strong stays and cross brackets. The engine is 
placed in front of the boiler between the frames, and is so 
arranged that the line of pressure is contained within the 


engine, it not being dependent on the frame or boiler to take | 


the working strains. There are two steam cylinders driving 
two pumps placed horizontally, and the steam and water 
pistons are connected by steel rods, the power thus being 


transmitted direct; a crank shaft is, however, provided for | 
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spoke wheels fitted with mail boxes. The whole of the 
woodwork is of mahogany, driver’s seat and seats for firemen, 
and footboard being provided. The boiler-feeding arrange- 
ments are very complete, including injector, feed-pump, 
and a special cock by which the delivery from the main 
pumps can be forced into the boiler if necessary. For filling 
the boiler when the engine is not under steam, a hand-pump 
is used with a short length of hose connected to the blow-off 
cock, with a back-pressure valve. Double water gauges are 
fitted to the boiler, as well as steam and water-pressure gauges 
to the engine. A powerful foot brake is fitted, the boiler is 
handsomely lagged with brass and polished, head and gauge 
lamps are provided, as well as brackets for the suction hoses 
and branch pipes, and a large tool box is fitted under the 
driver's seat. 


MAY'S REVOLUTION COUNTER. 





THE watch-shaped revolution counter illustrated by the 
| annexed engraving is provided with a moving dial under the 

perforated plate over which the hands work. This dial has 
upon it two sets of figures, and the first movement of 


the purposes of actuating the slide valves and determining | 


the stroke. 


The crossheads are of special form, working in 
guides over the pumps, with long connecting rods. 


The 


ome are cast together in gun-metal, and both suction and | 
elivery valves are contained in one chamber below the | 


barrels, to prevent injury to the latter by stones, grit, &c. 


The piston-rods are cased with brass where they enter the | 


pumps to avoid rust, and the pistons are of Merryweather’s 
special pattern, requiring very little lubrication owing to the 
shortness of their rubbing parts. 


The collective area of the valves is large, so that, when | 


running at high speed, the pump barrels are filled at each 
stroke, thus preventing shocks to the machinery. The valves 
can be easily examined by removing a few bolts and nuts, 
and the pump-joints are made as follows :—The plate carry- 
ing the delivery valves is provided with grooves in which 
are placed strips of leather; in putting the pump together, 


the edges of the pump-body and suction chamber fit in these | 
grooves, and the three portions are screwed tightly together | 


by the bolts and nuts. Special arrangements of the valve 
seats in connection with suction and discharge, together 
with vacuum and air chambers, constitute a balanced pump 
free from jar or oscillation, thus preventing pulsations in the 
current, which are found very injurious to the hose. Both 
suction and delivery ways are fitted with large copper air 


vessels and four delivery outlets, each provided with valve | 


and hose connection. 

The boiler is of Messrs. Merryweather’s quick steam- 
ing type, and is fitted with a water casing surrounding 
the fire-box, and part of the water tubes are inclined and part 
curved, all opening at each end for the water space. By 
this means a perfect circulation of the water is obtained, 
and the total heating surface, in proportion to the size and 
weight of the boiler, is very large. It is built of Low- 
moor iron, and is so constructed that the fire-box and tubes 
complete may be dropped away from the shell by removing the 
bolts around the angle-iron ring surrounding the top of the 
fire-box. The boiler is bolted to the frames between the hind 
wheels of the engine, and the fire-door being placed at the 
back, together with coal bunkers, an injector and tank, the 
furnace can be attended to by the engineer while the machine 
is travelling, thus saving several minutes in getting up steam 
on arrival. The machine is mounted on horizontal steel 
springs, wrought iron axles, and fore carriage and high wood- 





the counter moves this dial so that it reads either right or 
left, according to the direction in which the spindle revolves. 
The reading is then the same as reading a watch. As shown 
it indicates 738 revolutions turning to the right. If applied 
to a spindle running to the left the dial would shift anda 
figure 1 would appear where there is now a 9, and the 
reading would be 262. The back cover opens like a 
watch, and it is easy to set the counter back to zero 
by turning a centre screw. This is very quickly done, 
and the reading is easy and certain. The long hand 


It is being introduced by Mr. O. Berend, of 61, Fore- 
street, E.C. 





reads units and tens, the short hand reads hundreds. | 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RADIANT HEAT. 

Sir,—‘t Your Reviewer”—on page 268—is keen to put on a cap 
which, so far as I know, does not belong to him. I wrote no word 
referring to the review of my “Pioneers of Science” which 
appeared in your issue of March 8rd, because I regard it as a 
wholesome rule—too often broken—that a reviewer should be free 
from criticism by an author; except in the few cases when he 
happens to be conspicuously in error, or glaringly unfair. I had 
no cause of complaint whatever with the friendly tone of ‘‘ Your 
Reviewer ”—if anything, he was too flattering—and I have no 
recollection of his having used the words he now on page 268 
claims ; it was not from his review but from a leading article of 
March 10th that I quoted certain statements for animadversion 
in my letter of March 17th. 

The fairness with which you publish hostile, or at least adverse 
comments, and the freedom with which you permit criticism of 
apparently editorial opinions, are reasons why one writes in your 
columns, and—I should conjecture—is also partly the reason why 
your utterances are more generally interesting to outsiders than 
are those of many technical papers. 

What I have now to say resolves itself into this, that by 
“science” I do not and never did mean a selection of statements 
culled from text-books ‘‘ written by a Master of Arts ;” nor by a 
“theory” do I mean a series of conjectures and working hypo- 
theses, such as are among the necessary tools of those who are 
seeking to advance science, but which should not be, and in 
physics are not, put into the hands of elementary students. A 
rifle and a spyglass may be weapons appropriate to a pioneer into 


| unknown lands; a spade and a hoe are more suited to those who have 


| 


| 


to deal with the now very large area of already surveyed territory. 

There is plenty of ground as yet unexplored, but it would be 
absurd to deny that some is now thoroughly mapped out. A 
certain number of persons there are who will not study these 
maps, and who persist in the assertion that no proper survey has 
yet been made; they honestly believe that the maps presented to 
them are the fictions of over-imaginative brains, and that no one 
really knows much more than they do themselves. : 

Well, they are pleased to think so, and why should anyone 
object? So long as they impute ignorance only, and not dis- 
honesty, I for one shall be silent. And yet it is pitiful, and at 
times I regret to say irritating, to hear such a gorgeous edifice as 
the wave-theory of light lightly spoken of and contemned, by men 
who do not and cannot understand it, while all the while one 
knows that it is the result of more than half-a-century’s work of 
some of the most brilliantly powerful intellects the race has pro- 
duced, and that its foundations are laid deep and strong among 
the established verities of physical science. OLIVER LopGE. 

Liverpool, April 2nd. 





Str,—As my name is mentioned in your number of March 
24th in connection with the correspondence on this subject, I 
may state my accord with Dr. Lodge’s views in so far as to there 
being unquestionably a body of enormous importance in space— 
call it ether, or what we will, it may be ordinary matter of 
immensely finer molecules—that is able to transmit equally in 
all directions the whole energy from the sun unaided by the 
grosser matter with which we are possibly more familiar. Pro- 
fessor Dewar’s experiments ego: no doubt, led to mis- 
understandings at first—partly possibly from some speculative 
remarks in an article in the Times. The absence of either 
conduction or convection in a so-called vacuum, where the air is 
nearly all abstracted, may doubtless explain the slow e of 
heat, even although the radiation is unobstructed. M. Pictet 
and Cailletet, I rather think, however, observed that so-called 
non-conductors, such as wool, &c., conduct better at very low 
temperatures. Would this not be parallel to the superior con- 
ductivity for electricity of many substances at low temperatures? 
If non-conducting wool, wadding, &c., become relatively pervious 
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to heat at the low temperature of pyres oxygen, that would 
account for the marked advantage of removing such paddi 
entirely. The remerkable efficiency of a vacuum jacket, am | 
commented on by yourself, as a surprise, would then be 
explained, not by the diminished efficiency of the ether to radiate 
across a vacuum, but by the fact that the removal of wool 
padding, &c., means rather the taking away of a conductor than of 
@ non-conductor. 

But one may wonder somewhat at the absence of published 
experiments by Professor Dewar or others on the possible effect of 
such abno’ ly low temperatures on ion, since chemical 
affinity appears to cease. Can we be certain—in the want of 
recorded experiments—for instance, that steel bottles containing 
liquid oxygen or nitrogen are safe, without knowing if cohesion 
diminishes or not ? 

Moreover carbon filament and metallic wires act oppositely in 
regard to electric conductivity at the low temperature of liquid 
oxygen. Why not try how it is with cohesion in these two con- 
trasted comparative cases, by testing, say, tensile stress uired 
to break wires and carbon filament immersed in liquid oxygen! The 
fact of various observers having experimented a considerable time 
now on the liquefied gas, without apparently any published 
researches on the question of infi on cohesion, may be com- 
mented on. S. TOLVER PRESTON. 

Hamburg, March 3ist. 








S1r,—It appears to me that Dr. Lodge is like Don Quixote, tilting 
— windmills. He wants to establish a code of scientific ethics 
of impossible perfection. No one thinks of accusing a lawyer of 
dishonesty because he makes the best case he can for his client, 
and all we have to do is to consult the volumes of any library of 
science to see how little is said by those who advocate a theory con- 
cerning the arguments that may be brought inst them. On 
this point I am thoroughly agreed with ‘“‘ Your Reviewer,” whose 
letter published in your last issue seems to me to be very- practical 
and full of common sense. 

Dr. Lodge’s own lectures, in the form of ‘‘ Pioneers of Science,” 
I have read with very great pleasure, and, I hope, some profit. 
They supply a very perfect set of examples of the non-statement 
of adverse views. If any of your readers have the book, and will 
turn to pages 181, 182, and 183, they will find a very satisfactory 
description of the first experiments made by Newton on the 
dispersion of light. But Dr. Lodge has not said one syllable 
concerning the circumstance that the phenomena of dispersion are 
the crux of the whole undulatory theory, and that it is very far 
from being certain that the very great difficulties which these 
phenomena involve have yet been settled. 

The undulatory theory says that light is dispersed by refraction, 
because of the unequal retardation of the waves of different 
length in passing through the refracting medium. But it has 
never yet been made quite clear how this effect could be brought 
about unless the waves travelled at different velocities. It is quite 
certain, however, that no such action takes place as far as the 
ether is concerned ; in other words, it is not a refracting medium, 
while glass is. But why should this difference exist? According 
to the mathematicians, the rate at which a wave traverses a con- 
tinuous medium depends altogether on the elasticity and inertia 
of the medium, and not on the wave length. This being true, 
while light would be refracted by a prism it would not be dispersed, 
because the medium would be the same for all the waves. If 
when light has been dispersed we interpose a second prism, say 
between the red rays and a screen, there is a second refracting or 
bending of the rays, but there is no more dispersion ; and this is 
the way in which, according to the mathematical theory, the waves 
of white light ought to behave. So great was felt to be the 
difficulty, that M. Cauchy many years ago investigated the subject 
at great length, and showed that if the ether, instead of being 
continuous was molecular, with definite intervals between the 
molecules, that all the conditions would be satisfied and the velo- 
cities would be as the wave lengths ; and this was of course very 
easily made to bear upon the prism as well as the ether. But, 
unluckily for Cauchy, the phenomena of the eclipse of Jupiter's 
moons prove conclusively that all the undulations travel at the 
same velocity, whatever their length. From this it may be, and 
has been argued, that the ether must be continuous; and that is 
Dr. Lodge’s view. But no sooner had this been settled, than it was 
urged that the vibrations or undulations take place not in the 
glass, but in the ether pervading the glass; and we are brought 
back to the original proposition, that dispersion ought not to take 
place. One way out of the difficulty consists in assuming that 
there is more than one kind of ether pervading space. To quote 
from the ‘Philosophical Transactions,” these ethers are ‘‘ each 
ep of equal and enormous self-repulsion or elasticity.” 

th “‘exist in equal quantities throughout space,” and “ these 
vibrations take place in perpendicular planes, being mutually 
indifferent.” ° 

_This theory has, however, proved too much for modern scientific 
digestion, and the usually accepted theory of dispersion was that of 
Cauchy, and Cauchy’s theoretical results were found to work out 
with numerical exactness within the limits of observation by as 
sat an optician as Frauenhofer when dealing with Newton's or 
rimaldi’s rings; and beyond all question this statement of 
Frauenhofer is a very strong and legitimate argument for the 
truth of Cauchy’s hypothesis. But, unfortunately, the soundness 
of Cauchy’s views is flatly disposed of, as I have said, by the 
behaviour of the light of Jupiter's satellites. Indeed, all physicists 
now-a-days are agreed that the velocity of radiant rays is inde- 
pendent of the wave length. But if this be the case, then the 
whole hypothesis of dispersion falls to the ground, and the 
phenomena remain inexplicable, unless, as a last resource, we say 
that the material of the prism acts on the ether in some wholly 
unexplained way. 

Ihave, I think, said enough to show that very grave doubts 
hang about the received explanation of the dispersion of light, 
others not less important attend the problems of polarisation, 
double refraction, &c., and there is no true certainty that the 
lengths of light undulations are different. That the difference 
exists mainly, indeed, depends for proof on Cauchy’s investigations. 
But these very investigations have been rejected on a cardinal 
point by modern philosophers. 

Now Dr. Lodge, in ‘‘ Pioneers of Science,” never once alludes to 
the fact that the last word has not been said about the theory of 
light. He has not said that some of the greatest authorities of 
the day have so far failed to satisfy themselves concerning it. In 
a word, he has expressed no doubt whatever as to its soundness. 

We have three explanations of this. Either there is no doubt 
about the theory, or Dr. Lodge does not know that there is a 
doubt, or he has not deemed it expedient to say anything about it. 
For my own part, I really do not see that in writing “‘ Pioneers of 
Science” he was called upon to say anything at all about duubts, 
and it seems to me that he has placed himself by his letters in 
this position, that, while hastening to defend men of science in 
general from an imaginary attack, he has forgotten that he him- 
self has done that which he says is never done. 

Birmingham, April 3rd. M. A. 


Srr,—The accompanying manuscript was written at the request 
of a friend for private discussion, for which special purpose the 
familiar dialogue form is perhaps better adapted than any other, 
although I am afraid you may find it less suitable for the pages of 
THE ENGINEER. Nevertheless, I take the liberty of sending it, 
because the subject is one of very great interest at the pre- 
sent time—witness the correspondence in your journal—and 
because I should be glad to have any errors or misconceptions 
corrected by those who can speak with more authority than I can 
claim on so obscure a question. 

Middlesbrough, March 22nd. R. H. 


Q. What is a cannon ball ?—A. It is f t i f 
tly a mass of cast iron o 


Q. How does it preserve its shape?—A. By its own intermole- 
cular attraction. 

Q. Would you call that gravitation? A. No. Thereis gravita- 
tion of the general mass towards acommon centre, but, in addition 
to this, there is the attraction of each particle towards its neigh- 
bouring particles, compared to which the attraction of gravitation 
is only feeble. 

Q. Then you imagine these particles to be rigidly fixed in situ ?— 
A. No. They are certainly in incessant motion. What the 
exact nature of that motion may be is not known, but it no doubt 
partakes of a vibratory character of some sort. 

Q. Well; now suppose we make that cannon ball red-hot, what 
takes place then !—A. The mass expands, which is an indication 
that the molecular vibrations reater amplitud 

Q. Now then, let us remove the ball from the fire and allow it 
to cool again. What is the nature of the process of cooling !— 
A. The heat is radiated into space, and the violence of the inter- 
molecular motion gradually subsides until the ball and its environ- 
ment have attained the same temperature. 

Q. Then it is the loss of heat by radiation which diminishes the 
vibration ’—A. No. It is the molecular attraction which asserts 
itself, when the source of acquired heat is removed. 

Q. Then, if we suppose a condition of matter where the mole- 
cules have vibration, but no attraction or special tendency to 
approach one another, you imagine that there would be no loss of 
temperature !—A. Precisely. If the temperature is in proportion 
to amplitude of vibration, I do not see how it is possible for a mass 
endowed with such a property to get colder by radiation, provided 
it is free from contact with other matter. 

Q. But perhaps temperature is due not to eneiiente, but to 
rapidity of vibration’—A. The evidence is not in favour of that 
view. Within the limits of vision we know that colour is the index 
of 7 and the hottest part of the spectrum is not the most 
rapid. Ye know also that increase of temperature is always 
accompanied by expansion, as long as there is no disturbance of 

neral molecular condition, such as takes place in the transition 

rom the fluid to solid state. 

Q. Well, supposing this to be true, are there any material sub- 
stances in nature which are devoid of molecular attraction ; because 
if there are, the apparently paradoxical law you speak of must apply 
tothem?—A. Yes,certainly—there are uk material substances, to 
which there is good reason for thinking that under certain con- 
ditions the law does apply. The cannon ball consists of solid 
matter, subject to molecular attraction ; liquids also, although 
they are in a mobile condition, are still subject to it, but in a minor 
degree. When, however, we come to gases, they have lost in a 
great measure this attractive force. 

Q. Why in a great measure, and not entirely /—A. In compound 
gases, where each molecule consists of two or more atoms, the 
atomic attraction still remains. In simple gases, absolutely and 
atomically dissociated, there can be no attraction. 

Q. Can you give any instance of matter so constituted !—A. I 
imagine the sun to be a globe of such gases, of so high a tempera- 
ture that they are atomically dissociated ; there is no molecular 
and no atomic attraction, only gravitation is left. 

Q. Then you assert that the temperature of the sun can never 
decrease /—A. I venture to suppose so. 

Q. But are you aware that such a hypothesis goes completely 
against the accepted doctrine of the conservation of energy !—A. 
Yes, I am quite aware ; but that doctrine is far from having reached 
its complete development. It is no doubt true enough where, with 
our present knowledge, it can be traced and has been so traced ; 
but there is a large field beyond that where it seems to break into 
obscurity. 

Q. Can you cite any instance where the law of conservation is 
not clearly understood ‘—A. Yes, take the case of gravitation. 
That is a force, or energy, or power—or whatever you choose to 
call it—which is always in some way producing work, and yet its 
influence never decays. Take, again, that of permanent magnetism. 
One magnet may make a hundred other magnets, and yet lose 
little or nothing of its own force. 

Q. Well—the mystery of these cases is admitted, but perhaps 
they may be reconciled when the relations between kinetic and 
potential energy are better understood and further developed !— 
A. Perhaps they may be so, and perhaps the word “ potential” 
may come to be either abandoned, or be confined to a very limited 
and definite meaning. It is not too much to say at present it 
often acts as a snare. 

Q. No doubt we have much yet to learn in connection with that 
subject, but to come back to your hypothesis—I understand your 
contention to be that a mass of absolutely dissociated gases can 
never get any cooler by radiation provided they are isolated in 
remote ethereal space. Can you give me any corroborative 
evidence of this!—A. I can only say that modern discovery seems 
to go a long way towards demonstrating it. 

. Please explain.—A. I will explain as faras Iam able. The 
sun is mee 2 or rather moves in space, which, to use an 
ordinary expression, is intensely cold. I think it will be admitted 
that it would be more correct to say that it has no temperature at 
all. Being immaterial it cannot acquire temperature, and having 
no potentiality of its own it cannot influence the temperature of 
the sun or any other body. 

Q. But any solid body immersea in free space in the absence of 
the sun will certainly become colder?—A. Yes—but not because 
the cold of space is imparted to it by contact, but because its con- 
stitution is such that its energetic molecular attraction comes into 
free play, as before suggested. If the body were not possessed of 
molecular attraction, its vis viva would remain stationary. 

Q. What proof have youof this)—A. The atmosphere surround- 
ing the sun contains matter which, from some cause, probably 
extreme rarefaction, is undoubtedly colder than the main body of 
the sun, inasmuch as it reverses the spectral lines; but there are also 
frequent and extraordinary outrushes of gaseous matter which are 
propelled to immense distances and then return to the surface, and 
the lines of these, as a general rule, show no absorption. After 
penetrating the coldness of space to the extent of a few hundred 
thousand miles, these streamers of attenuated gas seem to suffer 
no loss of temperature. 

Q. Have you any other proof?—A. A great number of nebule 
also give bright lines. They are clearly gaseous, and so attenuated 
that they must nearly approach to a vacuum, and yet their 
luminosity—which if not evidence of temperature is evidence of 
similar motion—does not seem to suffer any diminution even in the 
course of ages. If a nebula really suffered any loss of motion 
either by its own radiation or by contact with the cold of ethereal 
space, it would doubtless become extinct ina very short period— 
> an instant. 

Q. Well, it is quite possible that your proof might turn out less 
cogent if all were known. Let me draw your attention to the fact 
that our own atmosphere consists of dissociated gases, and yet it is 
warmed every day by the sun, and it has been cooled down arti- 
ficially even to the point of liquefaction.—A. The air consists of 
two mixed gases which are certainly dissociated, but are inter- 
spersed, at least in its lower strata, with the vapour of water, and 
with a compound gas, viz., carbonic acid. If that vapour and all 
other impurities could be perfectly eliminated, and if the air were 
out of contact with the solid and fluid matter of the earth, it is very 
questionable whether the rays of the sun passing through it would 
heat it at all.—See Professor Tyndall’s fine experiments on the 
absorption of heat by gases. Again, the liquefaction of either 
oxygen or nitrogen is always performed in contact with solid matter. 
If Professor Dewar were transferred to the confines of our atmo- 
sphere, he would assuredly find a lower temperature than any he 
can obtain by artificial means, and perhaps he would also find no 
water vapour, no solid matter, no compound gases, and no possibility 
of liquefaction—pressure of course not entering into the question. 

Q. I apprehend your views to a considerable extent, and think 
they are fairly founded on established facts, but I am not yet con- 
vinced. You contend that the sun is constituted of dissociated 








gases which cannot lose any of their vibratory motion because they 
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are not possessed of atomic or molecular attraction 

they are immersed in an immaterial medium which is pool nor of 
abstracting their dynamic force ; but you will admit that the othe 

takes up those vibrations and propagates them in the form of af 


—A. Yes, certainly. oe 
Q. And you will admit that when the waves thus 
strike—we will say the earth—a dynamic effect is poh rae — 


be ~ is the crux = et entire question. 
. Anda very awkward one too. How do you get ov 

fact that the earth is gaining from the sun chek the a pod _ 
lose!—A. I can’t get over it except by surmise, but still surmis 
which appeals to known facts. x 

. Please proceed. — A. In the first place, the wave on] 

exhibits any dynamic effect after it has traversed about 93,000 0 
of miles through a medium which is devoid of heat, and which 
cannot be made hot, and is, moreover, imponderable. Therefore 
the wave itself is also devoid of heat and imponderable. It is 
only when the wave encounters ponderable matter that heat is 
developed. The wave, in fact, while it is being propagated 
through space has got none of the characteristics of a wave of 
energy in the ised meaning of that word. Again, suppose 
that the wave, having reached its destination, is analysed by the 
spectroscope. Its visible spectrum indicates that its constitution 
is complex. It represents a great number of various rates of 
vibration, but only a part of the spectrum demarcates those vibra. 
tions which belong to heat. A great part of it exhibits no dynamic 
effects, such, for instance, as can raise steam or cause molar 


expansion. 

. Quite so; but it has its functions ’—A. Yes; no doubt m: 
functions. Certainly a part of it is luminiferous, and a part seems 
to be capable of effecting chemical d position ut please 
take note of this. If a composite bundle of rays falls on this 
cannon ball, only a portion of such rays does any work in raising 
its temperature. e remainder, although they are supposed to 
possess at least equal potentiality, do no work at all, because the 
cast iron does not respond to their rate of vibration. Except that 

rtion of them which is reflected, they seem to disappear, and 
eave no trace of their influence. 

Q. What do you conclude from that /—A. I can only conclude 
that the composite wave of which we are speaking cannot be con- 
sidered as a wave of energy at all in the ordinary sense, because 
dynamic energy is the product of two factors, one of which is 
velocity, and the other weight or mass, whereas we have neither 
weight nor mass. We have only motion of that which is im. 
ponderable. 

Q. What, then, do you conceive it to be!—A. I can only con- 
ceive it as being in some way the key which unlocks the inherent 
pos matter according to the permutations of which matter is 
capable. 

. [have considered that answer, and find in it nothing more 
than a vague and indefinite phrase.—A. Very well; then I will 
alter it. Instead of the expression, ‘‘the key which unlocks,” | 
will substitute “‘ the switch which reverses.” Every molecule in 
this cast iron mass is clashing against its neighbours, but the force 
of attraction is greater than that of repulsion. It is a case of real 
energy where there is both weight and motion, and the result of 
that energy is the permanent maintenance of a state of condensa- 
tion, and what to our senses is apparent rigidity. We will now 
suppose the mass to be struck by an ethereal wave direct from the 
sun, That wave is the feather which turns the scale. A part of 
the attractive force is reversed and acts in the opposite direction, 
while by that amount the body loses cohesion. On this assumption 
there is possibly no need to assert that there is any fresh creation 
of energy. The sum of the two forces acting in different direc- 
tions may be supposed to be equal in all cases, until at last the 
cohesion is entirely gone, and the force is converted solely into 
that of expansion or dispersion. 

Q. Iadmit there is a plausibility in your speculations, and the 
view you have just expressed seems to recognise the truth of the 
conservation of energy, but you will find it difficult to substantiate 
them.—A. They can only be finally substantiated or disproved by 
a course of experiment, and this is difficult to devise, owing to 
our — environment, although I am far from thinking it 
impossible. 

. Well, have you anything further to add in confirmation of 
your hypothesis /—A. Only this, the sun streams out its waves 
into space in a spherical form, and only an extremely minute 
fraction of their influence is utilised by the planets, the over- 
whelming balance is said to go to waste. Knowing what we do of 
the wonderful economy of Nature, I would ask, Can that be 
possible? Is it likely that there is any waste at all ? 

Q. But that is not properly a scientific argument, it appeals 
rather to what may be called sentiment ‘—A. Granted, but some- 
how, even to strictly scientific minds it is almost invincible. 
Moreover, it must be borne in mind that this dissipation of what is 
called energy does not mean a distribution towards a final average 
of diffused temperature. We have sufficient evidence from 
terrestrial sources that if there is any loss at all it means a total 
loss, it means that in some remote age to come, a doomsday will 
arrive when all temperature and all vis viva of every kind will 
have disappeared from the universe. (Quod est absurdum. 

Q. Iam rather disposed to echo that expression, but only as a 
sentiment. Have you ever thought of the Helmholtz theory, which 
accounts for the maintenance of the heat of the sun by its own 
shrinkage through the influence of gravitation !—A. Yes, but that 
—s only postpones the final catastrophe. Independently of 
this, codes Iam unable to understand it. Perhaps I may be 
a but one objection to it which strikes me is this: If there 
is really a loss of energy by radiation, the outer surface of the sun 
must lose heat faster than it can regain it by conduction or con- 
vection from the interior, and a shell of low temperature would be 
formed round it and ultimately become solid. 

Q. I think it might rather be supposed that the masses of cooled 
gas would sink on account of their higher specific gravity, and get 
replaced by hotter ones?—A. Not in the case of free gases. In 
our own atmosphere, which with respect to dissociation has much 
anal to that of the sun, we do not find that to be the case ; 
we find that the higher we ascend the colder it gets, and the cold 
gas does not sink ; we have to take into account the greater rare- 

action which annuls the specific gravity. 

Q. Your answer is perhaps not quite convincing, but I will not 

ursue that subject further. I will ask you one final question : 

n’t you think that your hypothesis entirely breaks down when 
it encounters what is cows as the theory of Laplace ;—A. Yes, I 
think it seems as if it would break down if that theory were 
established ; but is it not still sub judice ? ie 

Q. Well, I am not prepared to say that your hypothesis is 
unworthy of consideration, but you cannot claim that the argu- 
ments you have used in its defence amount to a demonstration.— 
A. No, certainly not. I have tried as far as my knowledge 
extends to found the argument on known facts. The hypothesis 
itself stands in the same category as many others, which are still 
unproved, 


any 





Smr,—May I venture to ask Dr, Lodge for a scrap of much- 
needed information? The /engths of radiant rays are stated very 
carefully. They vary between something over 1000 miles and an 
inappreciable fraction of an inch ; but I cannot find any mention of 
their breadths or thicknesses, Are we to assume that they are 
geometrical lines, length without breadth? I can understand that 
if the ether is molecular in structure, they may be only one 
molecule thick ; but if the ether is continuous and non-molecular, I 
can understand nothing about thickness. My mind, however, 
cannot take in or form any idea of a wave or undulation of matter 
which is merely length and nothing else. IGNoRAMUS. 

Surbiton, April 4th. 


ROPE GEARING. 
S1r,—In reply to ‘‘G. T. P.’s” letter in your issue of March 31st, 
I may state that the formula for the ratio of the tensions on the 
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the tight side of a rope going over a pulley is correct. 

epee fr of friction (0°7) appears to me to be rather exces- 
‘ve, The coefficient of friction depending on the adhesion between 
rs worn rope and a smooth worn pu ley, will not be much more than 
0-20, This is increased by the wedging action of the groove in the 





pulley, thus:—If the angle of the groove is B, the increased 
ssure will be 
pres ure : ' P 
2P, = — B 
in. 
wk 
where P is the ordinary radial pressure. This may be introduced 
in the formula by using an increased coefficient of friction (¢,) 
(c= 0 20) ; 
La = ; 


sin. B 
2 
“ay, B = from 40 deg. to 50 deg. 
? 20 <a 
¢; = about ca 0°50. 


This will be decreased by the action of the centrifugal force which 
diminishes the pressure of adhesion. c, ought not to be taken 
higher than 0°30. ae 

The total are of contact must not be used for determining rope 
gearing of the Raworth type, but each are must be taken sepa- 
rately. When at rest there is a tension Ty in all the parts on both 





sides of the pulleys. When the driving pulley starts to revolve, 
the driven pulley will resist the motion, and for a moment remain 
in its original position. 

The driving pulley will increase the tension in the ropes on one 
side from Ty to T, while the tension in the ropes on the other side 
will decrease from T, to ¢. The Cy pulley will not start until 

>= T-6. 
When P is the circumferential force of the driven pulley, 
, .. Torsional moment 
P = Radius of pulley. 
The tension in all the parts on the tight side will be 'T, and in all 
the parts on the slack side ¢; that is, if the ropes do not slide in 
some of the grooves. 

It will easily be seen from the diagram that the pull must be 
equal in all the parts on the pulling side as well as on the slack 
side; and the ratio of the tension in the tight part 1—2 and the 
slack part 3—4 will be exactly the same as that in the tight part 
9—10 and the slack part 11—12, 

Consequently this form of rope gearing is exactly identical with 
the gearing with separate ropes, when the initial tension is the 
same in all the ropes. 

The supposition of the expression :— 

07 x 324 deg. x 2a, 
360 deg. 





R=2'7182 (where 324 deg. = 3 x 108 deg.) 
being right would necessitate each groove on the pulley moving a 
little faster than the one which has had: the rope last, and the 
tension between 5 and 6—see diagram—would be greater than 
between 1 and 2. The tension between 9 and 10 would in the 
same way be greater than between 5 and 6. But as the grooves 
move with the same speed, this cannot take place. The rope 
would have to be strong enough to resist the maximum strain 
between 9 and 10. 

This may easily be proved mathematically, but as it will be of 
no use to ‘*G, T. P.,” I have left it out. 
11, Pier-road, Erith, Kent, 
March 3lst. 





JORGEN BJORNSTAD. 





HIGH-PRESSURE COMPOUND ENGINES. 


Str,—In your issue of the 24th March, under the heading of 
“Launches and Trial Trips,” you give an account of the alterations 
to the machinery of the s.s. Mark Lane, an old steamer having 
compound engines and entirely worn-out boilers, and further state, 
that as it was absolutely necessary something should be done in her 
waren” A department, the case was laid before the Central Marine 
Engine Works—of Hartlepool—who advised as the best course, 
“from an engineering point of view,” that the old machinery be 
entirely taken out and new triple engines of the latest design fitted 
on board, so as to secure the highest economy prevailing at the 
present day ; failing this, the plan was ado’ of converting them 
to high-pressure compounds, working at 1201b. pressure, &c. &c., 
and that the results are being anxiously awaited by shipowners, 
&c. &c. This article would lead some shipowners to imagine that 
the Central Marine Engine Works of Hartlepool were introducing 
in the interest of shipping, something novel and cheap, the results 
of which were not known at the present time. Allow me, through 
the medium of your valued paper to point out to the anxiously 
interested shipowners therein indicated, that this is not so, and 
that the Central Marine Engine Works of Hartlepool, are evidently 
some years behind the times when the converting of old marine 
machinery is concerned, otherwise they would have advised the 
alterations to high-pressure compounds in the first place, but not at 
1201b. pressure. 

It has been practically known for years, to some Liverpool 
engineers at any rate, that high-pressure compounds can be 
worked at 1501b. to 160 1b. pressure with as gi results in con- 
sumption as the best triples worked at the same pressure, and that 
the cost of altering old compound machinery to the above pressure 
is little, if anything, greater than altering them to 120 Ib. pressure, 
which is stated in the same article will give an economy midway— 
only—between the old compounds and modern triple engines. That 








this plan of converting has been fully, practically, and satisfac- 
torily tested the following will show :— 

In 1887, Messrs. F. Leyland and Co., of this city, altered the 
machinery of their s.s, Algerian to high-pressure compounds, 
working at 150 lb. pressure, and have since, and in like manner, 
altered the machinery of six other of their steamers, besides 
building for their Mediterranean trade two new steamers with 
engines worked on the same principle, and at the same pressure ; 
and other firms here have adopted the same plan in converting the 
machinery of old steamers, the results being that whilst main- 
taining the original speed, the consumption of coal has been reduced 
to the same amount as would have been used if triple engines had 
been substituted, that is to say, the amount of ol cmauuah per 
indicated horse-power is the same in both cases at the same 
pressure. H. CROMPTON ASHLIN. 

23, Water-street, Liverpool. 

April 3rd. 


(Mr. Ashlin’s statement is so important, and involves such large 
issues, that itis much to be desired that figures confirming the 
accuracy of his assertions should be supplied by himself, or some 
other correspondent in possession of the facts. We illustrated the 
engines of the S.S. Minho, one of the vessels referred to, in our 
impression for August 21st, 1891. We shall be very glad to have 
from our correspondent data concerning her performances since 
that date.—Eb. E.] 





CYLINDER CONDENSATION. 

S1r,—Those of your readers interested in steam engines who had 
the good fortune to be present on Friday last at the interesting 
lecture given by Lord Rayleigh at the Royal Institution, and saw 
the photographs of supposed flat glass plates which were thrown on 
the screen, must, I think, have felt misgivings as to whether the 
surfaces of valves and valve faces of even the very best made 
engines were perfectly true and fiat, and whether from this want of 
perfect flatness there was not necessarily an escape of steam past 
the valves into the cylinder, and so on to the exhaust at all times ; 
but more especially when the engines were at work, as it was at the 
edges of the supposed flat glass plates where the curvature was 
most apparent. If this is the case, a good deal of the loss which 
is now attributed, for want of a better reason, to cylinder conden- 
sation, may be accounted for in this simple way. 

In the judge’s report of the Society of Arts Motor Trials, 
ublished in vol. xxxvii. of their Jovrnal, on page 241, the 
ollowing table, referring to the trial of the Paxman engine, is 

given :— 
Percentage of 
whole weighed 
feed-water. 
Steam in high-pressure cylinder at a pressure of 150 Ib. 
per square inch above the atmosphere, which corre- 
sponds to a point at 0°39 of the stroke, a little after cut- 


I ok ds ae ch ae ok, it ae (48 65°0 
Steam in low-pressure cylinder at a pressure of 101b. per 

square inch above the atmosphere, which corresponds 

to a point at 0°67 of the stroke, well before release in all 

cases 78°8 


The above table may, I think, be safely assumed to be correct, but 
if so it shows that during the trial there must have been a leakage 
of steam from the boiler to the cylinders and on to the exhaust 
past the valves. Thistcan be proved to have taken place as follows :— 

It appears from the above table that the proportion of steam to 
water in the high-pressure cylinder at 0°39 of the stroke—a little 
after cut-off—was 65-0 to 35:0, the pressure at that point being 150 
above the atmosphere, or 164°8 absolute pressure, the atmospheric 
pressure being 14°8 lb.—page 235, Journal of the Society of Arts, 
vol. xxxvii. Now, the heat in foot-pounds of energy in one pound 
of a mixture of steam and water in the above proportions, ani the 
given pressure, is about (921298 + ¢) x 0°65+(260393 + ¢) x 0°35 = 
689981°25 +c. These figures are taken from Table VI. in Rankine’s 
‘*Steam Engine.” 

Again, in the low-pressure cylinder at 0°67 of the stroke, the 
proportion of steam to water was 78°8 to 21'2, the pressure being 
101b, above atmospheric pressure, or 24‘81b. absolute pressure. 
The heat in foot-pounds of energy in a mixture of steam and water 
in the above proportions, and under the given conditions, is about 
(891600 + c) x *788 + (160696 + c) x 0°212 = 736648°35 + ¢ foot- 
pounds, 

From the above calculation it is seen that the heat in foot-pounds 
of energy in the high and low-pressure cylinders respectively is in 
the proportion of 689981°25 + ¢ to 736648°35 + c, or actually con- 
siderably greater in the low-pressure than in the high-pressure 
cylinder. As the steam jackets were not used during the trial, 
there is apparently no possible way of accounting for this gain of 
energy in the low-pressure cylinder but by aleakage of steam past 
the closed valves. If in such a remarkably efficient engine a 
leakage takes place from the boiler to the exhaust through the 
cylinders, is it not at least highly probable that the same thing 
occurs in all engines? Cc. E. B 

London, March 27th. 


BRAIN LESION BY ‘‘CONTRE COUP.” 

Sir,—The accompanying sketch—which is purposely much 
exaggerated—may serve to explain this interesting problem. A 
space is apparently formed 
between the membrane and 
the brain. This would be 
found on the side opposite 
the external wound, because 
on one side the skull and 
brain would be momentarily 
in a state of compression. 
The tightly stretched vertical 
process would, I think, prevent 
the brain from being forcibly shot over, and even if there 
was any movement in that direction, it would not be sufficient 
to cause laceration by impaction. The suggested space 
between the membrane and brain would be filled =: blood under 

ressure, forming a clot which would in turn be pressed upon the 
oain when the section of the head assumed its normal shape. 

W. J. Nowers BReEtTrT. 

Institute of Marine Engineers, March 28th. 








Arrow shows direction of blow 





WATER-TUBE BOILERS. 


Srr,—Could not some of your readers who have water-tube 
boilers under their care give us a plain and unprejudiced opinion 
of the same, founded on their own personal experience ¢ 

I recently visited an electric light generating station, and there 
found marine boilers only, and these, the engineer informed me, 
gave every satisfaction, and required only average attention, and 
he went on to say, that in a previous situation he had to work 
with water-tube boilers, which he said were a constant source of 
trouble—in fact, they were always ‘‘ tinkering” at the boilers— 
small leaks and split tubes being the most frequent causes. Also 
the fire-brick furnaces needed repairing so frequently that they 
kept a man on the premises solely for this purpose. Now I have 
rather a sneaking fancy for the water-tube boiler ; but this gentle- 
man’s experience somewhat shook my faith in them. Perhaps some- 
one ma be able to give a very different account of their behaviour. 
While I am writing, I may say that the marine boilers referred to 
were being fired with gas-coke, a cheap and efficient fuel to which 
you some time ago drew the attention of steam users in London 
and elsewhere. J.L.S. 

Glasgow, March 29th. 


EARLY RAILWAY TICKETS. 





Sir,—I notice in your issue of the 17th inst., on e 232, a 
ragraph with — to the closing of the old West Bridge 
Station here. In this it is stated that ‘‘when the station was 





open, metal tickets were used, &c.” This was not so; when the 
line was opened for ‘‘ public traffic” these metal tickets were used, 
but when the station was opened, printed admissicn tickets were 
issued, one of which is in my possession, and is therefore—unless 
~~ tickets had been previously used on the Liverpool and 
anchester Railway—one of the first issued railway tickets in the 
world. The size of this ticket is 4@in. by 3in., it is highly glazed 
and of a pale coral colour, and is printed in gold. On the face side 
there is an ornamental frame in which is printed. ‘‘ Opening of the 
Leicester and Swannington Railway, Tuesday, 17th July, 1832. 
The bearer of this ticket is entitled to seat No. 111, in carriage 
No. 4. Entered John Ellis ;’ and underneath the frame there is 
‘‘Cockshaw, printer.” On the back of the card it states, ‘‘ Be 
pleased to produce this ticket at the West Bridge Station, but not 
to part with it.” f 
‘he above information may interest those connected with railway 
matters and history. A. W. BD 
Leicester, March 28th. 


SELF-SUSTAINING LIFTS. 

Srtr,—In the account of the Building Exbibition in your last issue, 
you notice a new self-sustaining lift exhibited by Messrs. Pickering 
and Co, An earlier description of this lift may be found in our 
patent specification, Stevens, Major, and Edwards, No. 4249 of 
1882, illustrated in Figs. 11 to 13, 16, 20 to 21, 24 to 25, and 26 to 
28 in various forms. The sole difference is that our patent describes 
rollers, and Messrs. Pickering and Co. use balls. We exhibited 
these lifts at the Building Exhibition of 1883and 1884. The rollers 
gave trouble by wearing into flats owing to the slight slipping at 
the moment of taking up the grip and releasing. Other practical 
defects developed in working, and the patent was allowed to lapse 
some years ago. It has been re-patented at least four times since. 

London, March 29th. ARCHIBALD SMITH AND STEVENS. 

[We publish Messrs. Smith and Stevens’ letter, but must point 
out that the “sole difference” they mention may be one of those 
differences which materially modify results.—Ep. E.] 





HIGH-SPEED WATERWORKS PUMPS. 


Sir,—I thank you for granting space for my too long letter. A 
few errors, caused doubtless by sins of penmanship, make my 
meaning rather obscure in places. Only two are worthy of 
mention. Sixth paragraph, last line, for ‘‘ correct” its flow read 
arrest its flow. Seventh paragraph, fourteenth line, for “ pres- 
sure” of water read plenum of water. D. H. Morton. 

95, Bath-street, Glasgow, April Ist. 








8000-HORSE POWER MILL ENGINES. 


On page 294 we give the first of a series of illustrations of 
a set of large triple-expansion engines, recently built by 
Messrs. Hick, Hargreaves, and Co., Bolton, to the order of 
Messrs. E. D. Sassoon and Co., London, and now being 
erected by the builders at the new Jacob Sassoon Mill, Parel, 
Bombay. We reserve the full description of the engines 
until we are able to publish the further illustrations, and for 
the present limit ourselves to giving the following leading 
particulars :— 


High-pressure cylinder .. .. 30in. diameter 


Intermediate-pressure cylinder 49in. a 
Low-pressure cylinders, two, each .. 53in. wa 
vonacn ae wth ee ee ar 6ft. 


Revolutions per minute 
Working pressure in boilers 

Rope drum, fly-wheel.. .. .. 
number of grooves 


vo 

180 Ib. 
o- eo «- 32ft. diameter 
$a) | See gat ae 
The engraving on page 294 has been prepared from a photo- 
graph taken in one of Messrs. Hick, Hargreaves, and Co.’s 
erecting shops, and necessarily shows the engines without 
the great fly-wheel. It is intended to show clearly the vaive 
gear portions of the engines, and subsequent engravings will 
show the engines from the crank-shaft end, and others will 
show the general arrangement of the whole. The engines 
are a splendid piece of work, and probably the largest mill 
engines in the world. 


” ” 








THE CAMPANIA.—The first of the two new Cunard ships, the 
twin-screw steamer Campania, arrived in the Mersey on Saturday 
morning, and anchored opposite the north end of the Prince's 
landing-stage, Liverpool. After leaving the Clyde she had steamed 
round the north and west of Ireland and was sighted off Roche’s 
Peint about 6 p.m.on Friday. She did not, however, communicate 
with Queenstown, but proceeded to Liverpool, and entered the 
Mersey on Saturday morning decked out with bunting. The 
Campania is 600ft. in length, or 34ft. longer than the Teutonic and 
the Majestic. She is to sail for New York on the 22nd inst. 


RoyaL AGRICULTURAL SHOW.—The preparations for this show at 
Chester, June the 17th to the 24th, are in an advanced state. The 
work is being carried out under the personal supervision of Mr. 
Cecil Parker, land agent to the Duke of Westminster, who was 
recently — hon. director of the Society in succession to 
Sir Jacob Wilson. The ground covers nearly 100 acres, belongs to 
the Earl of Shrewsbury and to Mr. Claude Vivian, and has been 
prepared and levelled by the Local Committee, who, in addition to 
contributing £2000 to the Society, and offering local prizes, have 
undertaken to pay compensation to the tenants of the land for dis- 
turbance. The Duke of Westminster, as President for the year, 
will entertain the Prince of Wales during the Show week at Eaton 
Hall. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: George H. 
Weeks, to the Penelope, additional, to date June Ist; and William 
H. Davis, to the Benbow, to date March 30th. Staff engineers : 
Edward Jackson, to the Tourmaline, to date March 28th ; George 
White, to the Hood, to date March 30th. Chief engineer: John 
W. Midgley, to the Sphinx, to date March 23rd. Engineers : 
Percy Bingham, to the Redbreast, to date March 23rd; and 
Ernest C. Thornhill, to the Blenheim, to date March 24th. 
Assistant engineers: Richard H. Pearse, to the Tourmaline, to 
date March 28th; and William Hart, to the Camperdown, to 
date March 24th. Probationary assistact engineer : Ernest Crab- 
tree, to the Rodney, to date March 23rd. 


THE BRILLIANT.—An important addition has been made to the 
effective strength of the Royal Navy by the passing out of hand at 
Sheerness dockyard of the new second-class cruiser Brilliant, which 
is now ready for active service. The Brilliant, which is the first 
second-class cruiser built and completed for sea at Sheerness dock- 
yard, was laid down on March 24th, 1890. She has been built 
from the designs of Mr. W. H. White, Director of Naval Construc- 
tion, and has a length of 300ft., a breadth of 43ft. 8in., and a mean 
load draught of 17ft. 6in. At her eight hours’ natural draught 
trial her engines registered a mean of 7522-horse power, with an 
average speed of 19-2 knots, or nearly a knot above the estimate. 
Her forced draught trial was equally satisfactory, the engines indi- 
cating 9180-horse power, with a speed of 20°4 knots, the speed 
estimated being 19°75 knots. The horse-power contracted for was 
7000 under natural draught and 9000 under forced draught. The 
Brilliant has been armed with two 6in., six 4°7in., and nine 32- 
pounder and 6-pounder quick-firing guns. She has been built 
under the provisions of the Naval Defence Act, and her total cost, 
including guns, has been about £220,000. The Brilliant will be 
attached to the A division of the Medway Fleet Reserve until she 
is required for foreign service. 
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COMBINATION BRIDGE OVER THE NORTH UMPQUA RIVER, OREGON 
THE CALIFORNIA BRIDGE COMPANY, ENGINEERS 
(For description see page 298) 
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THE INSTITUTION OF NAVAL ARCHITECTS. 





On the morning of Friday, March 31st, the first paper 
read was by Mr. Otto Schlick 


On an APPARATUS FOR MEASURING AND REGISTERING 

THE VIBRATION OF STEAMERS. 
This he calls a pallograph, andthe paper was in a measure a 
supplement or addition to one which he had read in 1884. 
The general principle involved is that of the indepen- 
dence of a plumb bob of the motion of surroundings. 
A heavy suspended weight forms a steady centre round 
which move the surfaces on which records are to be 
made. Two weights, one for vertical and another for 
transverse motions, are used. The discussion which fol- 
lowed was of very little scientific value, Mr. Froude 
complaining that there was no proper description of the 
instrument, and that he had been allowed just three 
minutes to master its construction, which he could not 
do. Mr. White called attention to the extremely 
deceptive effect of the vibration, and added that vibra- 
tion never distressed the hull of a vessel in any way. 
After a vote of thanks, a paper was read by Captain 
James Kiddle, R.N., 


On a METHOD FoR THE IMMEDIATE TEMPORARY REPAIRS 
OF FRACTURES IN THE PLATES OF SHIPS. 

The author, after some introductory remarks, went on 
to say that all former experience of crude temporary 
repairs of iron fractures in ships has taught us that the 
introduction of a soft, yielding substance has generally 
been the most successful method for temporary repairs, 
and this is the principle that he had endeavoured to 
maintain in a systematic and efficient form. In order to 
convey an idea of this system, he must ask them to 
imagine a fracture in a piece of wood, and that a number 
of wooden wedges of larger diameter than the fracture 
were supplied for driving into it to effect a repair. This 
is the principle of his self-securing elastic wedges. But 
instead of these wedges being made of wood, they are 
constructed with a strong, soft, yielding material, and 
adapted to yield to any irregular form of the edge of a 
fracture. The wedges are constructed to a scale of pro- 
portions, and can be made of any form or size that may 
be considered the most suitable and convenient for the 
different purposes for which they are intended to be used. 
For general purposes of repairs he had constructed 
wedges of the following dimensions—of the usual wedge 
form—12in. by 8in., Yin. by 6in., 6in. by 4in., 4in. by 2in., 
and Qin., 6in., and 3in. of a triangular form. Also a 
conical form of wedge that is adapted for the immediate 
repairs of any form or size of shot-hole that is within its 
maximum diameter. 

The mode of application of this method of repairs is 
as simple as the wedge itself. A stage is put over the 
ship’s side in the vicinity of the fracture, on which the 
men work. If the diameter of the fracture is beyond the 
maximum diameter of the wedges, shores are lashed 
together outside and inside the fracture, either horizon- 
tally or perpendicularly, and at such a distance apart as 
to adapt them to the size of the wedges to be used. The 
wedges are then tightened in with a wooden mallet. The 
tow or other suitable substance expands by the water, and 
these wedges form a strong, effective repair that would 
enable a ship to proceed on her voyage with safety. If 
the fracture is under the water-line, the men on the 
stages put on diving dresses, and are lowered into 
position for dealing with the fracture. 

The case is made of two parts of canvas, of the forms 
previously described, or of any other shape that may be 
considered necessary. The form of the wedge conforms 
with an iron plate on the top; through this plate an 
iron pin passes to the bottom of the wedge, and goes 
through a second iron plate, which is of the width for the 
security of the bottom of the wedge. The case of the 
wedge is thrummed with the strands of small rope, and 
of suitable length, in accordance with the size of the 
wedges. The strands of the thrums are teased out, and 
form a soft yielding surface. Steel plates may be put be- 
tween the two parts of canvas of the wedge to strengthen 
it. The wedges may be made with the iron centre-pin and 
plate at the top, or without either, to suit certain condi- 
tions. They are stuffed with tow or other such substance. 

The discussion was very limited, and of no importance. 
Itis not clear that the invention has ever any practical trial. 

The next paper read was by Mr. W. Hok, 

On APPROXIMATE CURVES OF STABILITY. 

The author began by calling attention to repeated 
occurrences of ships failing to attain the ideal in regard 
to stability in an era which has been exceptionally prolific 
in investigations tending to promote scientific ship- 
building, which force one unwillingly to the conclusion that 
the teachings of scientific men in regard to stability are, in 
practice, either partially ignored or in some way in- 
effectively applied. Should this inference be true, it 
behoves us to trace the probable causes of this unsatis- 
factory state of things, and possibly to suggest some 
means by which these causes may be removed, to enable 
us to further profit by the extensive knowledge of 
stability now existing. As being beyond the scope of 
this paper, he did not examine the cause which probably 
more than any other renders the designing of ideal ships 
extremely difficult, nay, sometimes almost impossible, 
viz., the several rules and regulations by which the 
owners and builders have now to abide, but pass at once 
to another and more pertinent cause which prevents 
advantageous use being made of the magnificent science 
built up within recent years, viz., the lengthiness of a 
complete investigation of a ship’s stability. He then 
proceeded to describe the methods he proposed. The 
paper does not lend itself to condensation, and possesses 
interest for only a limited number of our readers. In 
conclusion, the author said he had shown how to obtain 
the curve of stability by an approximate method for all 
kinds of ships, and also the principles on which it is 
based. The ground-work is, as explained, founded on 
direct calculation, which seems to be the most hopeful 
way of attacking an intricate problem, and the method of 


application is based on true scientific principles. To 
build up a system of ratio curves embracing the different 
types of ships constructed in individual yards is, no 
doubt, a laborious task, but it will enable the builder to 
again utilise the enormous amount of stability work that 
has by this time accumulated in his offices. It cannot 
be disputed that when completed it forms a valuable 
collection of data, by which any question of stability 
can be solved within a very reasonable time, and by 
which, if the information it contains is brought to bear 
on the designing, and the lessons it teaches acted on, the 
selection of dimensions and form may in the future be 
more felicitous than it has sometimes been in the past. 

A brief discussion followed, which would be unintelli- 
gible without the paper. Mr. White held that it was a 
paper of considerable value. The author replied. A 
vote of thanks was passed, and the meeting adjourned 
until the evening, when the first paper read was “ On 
Some Experiments with the s.s. Iveagh,” by Mr. J. 
Inglis. This referred to the disuse of one cylinder, and 
working the engines compound instead of triple-expan- 
sion. It was followed by a very similar paper by Mr. 
H. A. B. Cole, 


a 
of the connecting rods, seems at first sight to be a some 
what complicated and troublesome problem, but it js 
really extremely simple, and its construction : 
very little time. For example, let the engine be a trip) 
with the cranks at 120 deg. Describe a circle, say dn 
diameter, draw a vertical centre line, and, starting from 
it, divide the circle into eighteen equal parts by radia] 
lines. Number these from the centre line 0 to 18, 

The number of divisions must be an even number 
and one of them must coincide with the position of each 
crank. With the proportionate length of connecting rod 
set off the corresponding crosshead positions on the 
centre line, and number these, down one side and up the 
other, 0 to 18. Draw a horizontal line through number 4 
and from a point in it draw straight lines to the other 
| crosshead positions. Draw a few vertical lines acrogs 
| these at, say, din. apart. Take now the indicator 
| diagrams, which ought to be without ordinates, and mark 
| the extreme lengths on the atmospheric lines. Fold 
| each card along its atmospheric line with the diagram 
| outwards. Lay the folded high-pressure card parallel to 

the vertical lines and with its ends on the extreme cop. 
verging lines. The parallels are a guide to the eye in 
lacing the card. Mark the divisions on the card with g 


occupies 








On WorkINnG TRIPLE-EXPANSION ENGINES aS COMPOUNDS. | fine pencil. Open the card and draw ordinates through 
A line of steamers under the author’s superintendence is | these divisions and number them as on the centre line. Do 
engaged in the South African trade, and the conditions | the same with the other cards, but observe to number the 
of the service require them to steam on their passage to ' divisions on the intermediate from 6, and on the low from 12, 
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SHEPPARD'S 


the Cape at a rather unusually high speed for cargo boats 
—about 10} knots average. On leaving the South 
African ports, they proceed on to India, and then 
become to all intents and purposes ordinary traders, or 
“tramps.” The consequence is, that they have about 
twice as much power in them as is required for the 


VALVE GEAR 


Let the 6in. circle denote the line of atmospheric pres- 
sure. Set off from this atmospheric circle on the radial 
lines the pressures found on the cards at the respective 
ordinates. The pressures are converted to the same 
scale by the usual method of inclined lines. Join the 
points thus obtained, and, where there is a change of 


second portion of their voyage, their economical speed | curvature between two of the positions, be guided by the 
being about one and a-half to two knots below that of form of the card. Having ascertained the points at 
their run to Cape Town, or eight and a-half to nine knots. | which the exhaust begins and ends, indicate, by short 
Under these circumstances, it has been decided to work | radial lines inwards, the duration of exhaust, and by 
the engines compound, for the present at any rate. The | short radial lines outwards the duration of steam admis- 
method adopted is to disuse the low-pressure engine by sion into the succeeding cylinder. Shade the effective 
taking out its slide valve and piston ring. The engines | pressure areas. Show the compression area by dark 
referred to are of the ordinary three-cranked triple type, | shading. When a diagram has been obtained from the 
with cylinders 24in., 38in., and 64in., by 42in. stroke, receiver, its ordinates must be numbered according to 
indicating as their maximum about 1600-horse power at | the crank whose motion actuated the indicator barrel 
seventy revolutions. There are two single-ended boilers. | when the diagram was taken. 

On a recent occasion the author made a trip in one of A little consideration will show that the cranks must 
the boats to Dover, for the purpose of gaining a little | be placed on the diagram in the reverse order of the 
experience of the actual running of the engines under | action of the steam. For example, this cyclogram is for 
these altered conditions. The ship was loaded to about | the high leading, but the low crank is placed as if it were 
her full draught, and only one boiler was used. The leading. This is, however, correct, and a little reflection 
engines were first run as a triple, and afterwards the | will show that it must beso, and any verbal explanations 
low-pressure slide was taken out, no further alteration would only be likely to make this more difficult to grasp. 
being made, for want of time, as the vessel was on her; The diagram exhibited as a result of this process did 
voyage, and in the usual hurry when leaving a home | not commend itself to us as possessing any advantage 
port. The results obtained under the two different con- | worth the trouble entailed in constructing it. 

ditions were given in a table, which it is not necessary to. The proceedings were closed by the presentation of an 
reproduce. No exact results have so far been obtained, | address to Lord Ravensworth on his retirement. 

only one steamer treated in this way having arrived home, | 
no marked economy of fuel being perceived. SHEPPARD’S VALVE GEAR. 


The last paper read was by Mr. F. Edwards, | Tus valve gear, the invention of Mr. E. M. Sheppard, of 


ON THE CYCLOGRAM OR CLOCK-FACE DIAGRAM OF THE SE- , Grove-street, Newcastle-on-Tyne, is actuated bya single excen- 
QUENCE OF PressURES IN MULTI-CYLINDER STEAM ENGINES. | tric or fly-crank, which is set at 90deg. in advance ot ge 
The author said that in multi-cylinder enginesitis desirable | peal oe! eo . pee ee — ey =? — ns 
bo know what is the fall of “‘picaseie between an exhaust- | jeads off the up and down vibrations of the excentric rod B, 
ing cylinder and the cylinder receiving the exhaust. It! ¢ being the centre of motion for the whole gear. The top of 
is also desirable to get at a glance an idea of the course | the link is pinned to the end of the excentric rod, and thereby 
of the steam, the time it is waiting in the receiver, and gets its travel. The rod B is continued at right angles to 
whether the steam from the bottom goes to the upper | itself, in order that its end may tip over the amount of the 
side or to the under side of the next piston. Whether | lead at the lead points of the excentric, and so hold the link 
the object of this inquiry be the better understanding of plumb, thereby giving a constant lead for all gears. Fig. 2 
the action of the steam or the determination of the | shows the link in its two lead positions. The slot in the rod 
validity of diagrams received as a set, the requisite com- | B is made the same radius as the end of the link pina h 
parison of simultaneous pressures cannot be read directly | Working on its central pin, so as to compensate —— ogee 
from indicator diagrams. At the Board of Trade Office the die would make if the slot were straight. e gear, 











he had been shown the cyclogram or clock-face diagram, illustrated, is for valves at the top; it may also be made to 
a very simple and very effective way of exhibiting this 
information. In the cyclogram the simultaneous pres- 
sures in all the cylinders are represented on the same 
radial line, to the same scale, and the differences and 
the sequence of pressures are therefore directly readable. 
To make such a diagram correct, including the obliquity 





work them below the cylinders. Besides giving constant 
leads, it gives even port openings and cut-offs fore and back, 
and a very sharp cut-off in the fore gear. The same result 
could be got by taking a rod straight from the excentric to 
the top of the link, and taking the leads off it by a rod to an 
arm on the bell crank, which must be parallel to the new 
direction of the excentric rod. 
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RAILWAY MATTERS. 


Ir is not generally known that the prohibition against 
the use of steel axles w ich was issued two years ago by the Indian 
Government, on the advice of the consulting engineer to the India- 
office, has been withdrawn. The Indian railway advisers have 
apparently now found steel of suitable quality. 


Tye directors of the London, Tilbury, and Southend 
Railway have conceded workmen’s tickets at twopence between 
Plaistow and Fenchurch-street, and at twopence-halfpenny between 
Upton Park and Fenchurch-street, returning by any train during 
the day. This is not far removed from free travelling. 


Accorpine to Bulletin No. 672 of the Comite des 
Forges, France, the quantities of rails received in the works for 
account of the principal French railway companies during the year 
1892 were as follows: Nord, 22,628 tons; Ouest, 18,138; Est, 
18,309 ; Paris-Lyons-Mediterranean, 32,300; Orleans, 42,000 ; 
Midi, 17,737 ; State, 12,728; total, 163,840 tons. The consump- 
tion for five years past has been: 1892, 163,840; 1891, 112,857 ; 
1890, 66,844 ; 1889, 58,046 ; 1888, 93,868 tons, 


Tue automatic coupler complaint has broken out in a 
fresh place. The Times says another invention has lately been 
atented in Berlin. ‘‘ This is a mechanical contrivance for simplify- 
ing the shunting of railway carriages. The shock caused by the 
concussion of the buffers releases a catch, which falls into its 
proper position and prevents the sudden recoil which invariably 
accompanies shunting manceuvres, The inventor is an official at 
the Anhalter station in Berlin, When the large percentage of 
accidents,” &c, Any reader can supply the rest of the usual 
platitudes on the subject. 


In 1867 the State railways of Denmark possessed 20 
locomotives, 54 passenger carriages, 231 Doe wagons, and six 
mail carriages, whereas they now have 263 locomotives, 775 pas- 
senger carriages, 4240 goods wagons, and 62 mail carriages. There 
are also belonging to the State railways 22 steamboats. The 
number of passengers carried by these railways twenty-five years 

o was 660,000, while last year 8,750,000 persons were carried. 
Out of 123 million passengers carried during the past 25 years only 
one person has been killed due to causes beyond his control, while 
the total gers killed only amounts to eight. 


THE express compound locomotives of the Hungarian 
State and S. W. Russian Railways have four cylinders, one pair of 
driving-wheels, one reversing lever, and only two valve gears for 
the four cylinders, which are outside the frames. The high and 
low-pressure cylinders on one side are in line, the two pistons 
being keyed on the same rod, while the slide valves of the two 
cylinders are driven in concert by the same mechanism. While in 
the Hungarian engine the slide valves are keyed directly on the 
same spindle outside the cylinders, the two slide valves, arranged 
on the inside of the cylinders, are attached to two different 
spindles in the Russian engine, the small cylinder being in front 
of the large in the latter case and behind it in the former. 


Tue Midvale Steel Company, United States, has issued 
the following circular letter to railroad officers: ‘‘On April 20th, 
1882, Engine 35, tired with Midvale tires, went into service on the 
Cumberland Valley Railroad, and has made the following mil 
record :—1882, 33,954 miles; 1883, 57,594; 1884, 57,058; 1885, 
57,930 ; 1886, 54,789 ; 1887, 55,654; 1888, to April, 11,990. To 
first turning, 328,969. From April, 1888, to December 31st, 1892, 
173,591. Total 502,560 miles. The tires on this engine have been 
turned but once and are still in use. Will you kindly compare 
this with the best records on your road, and favour us with par- 
ticulars of any tires making as good or a better mileage than these 
tires have done? We have never heard of any figures approaching 
these.” The Railroad Gazette prints this without comment. 





mber of | 


A REVISED schedule of rates for the carriage of merchan- 
dise on the South-Eastern and London, Chatham, and Dover Rail- 
way Companies is now in operation, The new charges are station 
to station rates, and practically amount to 5 per cent. increase 
upon the tariff in force previous to the Ist January last. With 
regard to the rates for empties, sieves and half-sieves will in future 
be charged for on distances of 25 but not exceeding 50 miles at the 
rate of 6d. per cwt. This is an important concession to fruit 
growers in the county. Up to the lst January last sieves and 
half-sieves were charged for at the rate of jd. and 4d. each 
respectively. As 34 half-sieves go to the hundredweight, the charge 
for that number formerly amounted to 1s. 5d., whereas it will in 
future be 6d. only, from which 14d. rebate is allowed. The rate 
for hops also shows a reduction. 


AccorpIne to the Russian budget, it is proposed to 
spend during the present year in the construction of railways and 
harbour and pier works, a sum amounting to seven and tbree- 
quarter millions of ourmoney. A large portion of this disbursement 
will be applied to the further extension of the Great Trans-Siberian 
line, which is being pushed on with great energy and activit 
towards Omsk. Four millions are alloted to the building of the rail- 
way, and laying of the track, while another million is forthe purchase 
of the necessary rolling stock. The labour is provided chiefly by 
the employment of convicts and the soldiers of local garrisons, as 
well as of Chinese, who flock, after their manner, in large numbers 
to the district. These latter are not of much use for the heavier 
descriptions of work, partly from the want of physique, and partly 
from their inexperience in aces methods of working. 


RererrineG to the railways of Asia Minor as below 
mentioned, a correspondent of the Standard says:—The German 
Railways in Asia Minor are built on what is known as the guarantee 
system—that is, a portion of the local revenues are hypothecated 
to guarantee receipts per kilometre of from thirteen thousand to 
fifteen thousand five hundred francs. They are also worked with 
extraordinary economy, but notwithstanding this, they have to be 
assisted out of the Government guarantee. Some time ago a 
Belgian concessionaire, M. Nagelmackers, obtained a concession 
for a line from the Sea of Marmora to Konieh, but it lapsed, and 
another Belgian concession—the proposed line from Samsoun to 
Sivas—shared the same fate. Among minor railways may be 
mentioned the Mersina-Adana, the Jaffa-Jerusalem, the Beyrout- 
Damascus, which is really only a steam tramway, and the Haifa- 
Damascus, now in course of construction. It will thus be seen 
that in more than one direction railways have been commenced in 
different parts of the Sultan’s Asiatic Dominions, and that in the 
course of time some of these must be extended to the lower valleys 
of the Tigris and Euphrates. 


Tue total length of railway lines in Europe at the end 
of last year, the 7'imes, quoting the 7’emps, says, was 142,658 miles, 
or 2590 miles more than at the end of 1891, this being equivalent 
to an increase of 1°85 per cent. The 142,658 miles of railway are 
distributed as under :—Germany, 27,130 miles, with an increase of 
316 miles; France, 23,715 miles, with an increase of 655 miles ; 
Great Britain and Ireland, 20,435 miles, with an increase of 
50 miles; Russia and Finland, 19,420 miles, with an increase of 
85 miles ; Austria-Hungary, 17,540 miles, with an increase of 
655 miles; Italy, 8240 miles, with an increase of 175 miles ; Spain, 
6330 miles, with an increase of 155 miles; Sweden and Norway, 
6150 miles, with an increase of 160 miles; Belgium, 3315 miles, 
with an increase of 62 miles; Switzerland, 2045 miles, with an 
increase of 50 miles; Holland and Luxemburg, 1925 miles, with an 
increase of 11 miles; Roumania, 1590 miles, with no increase ; 
Portugal, 1430 miles, with an increase of 105 miles; Denmark, 
1320 miles, with an increase of 18 miles; Turkey, Bulgaria, and 
Roumania, 1074 miles, or no change ; Greece, 572 miles, with an 
increase of 87 miles; Servia, 337 miles, and Malta, 7 miles, in 
neither of the two latter cases there being any change, 





NOTES AND MEMORANDA. 


THE number of steam engines in use in France, 
according to a paper recently read before the Statistical Society in 
Paris, is 78,600, having a total of 5,360,000-horse power. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
21°2 per thousand of their aggregate ulation, The lowest rate 
was at Swansea 12°8, Croydon and Hult being next with 15°3 and 
15°5. The highest rate was at Bolton, where it was 29°8, 


Somer recent experiments made in Austria seem to 
show that mild steel cooled to a temperature of 100deg. below 
zero opposes quite as much resistance to fracture as at ordinary 
temperatures. The tests were made with small bars under a falling 
weight, and it is said that in every case the bending and permanent 
set were less with the cooled bars. 


In London last week 2553 births and 1782 deaths 
were registered. Allowing for increase of population, the births 
were 234, and the deaths 64 below the average numbers in the 
corresponding weeks of the last ten years. The annual death rate 
per 1000 from all causes, which had been 19°1, 19°1, and 20°7 in the 
preceding three weeks, was 21°0 last week. During the four weeks 
ending on ee last, the death rate averaged 20°0 per 1000, 
being 2°5 per 1 below the mean rate in the corresponding 
periods of the ten years 1883-92. 


Baxata is obtained from the milky juice of the bullet 
tree occurring in Guiana, as a caoutchouc-like mass which can be 
kneaded at a temperature of 49 deg. C., and melts at 149 deg. C. 
Balata is said to be superior to gutta-percha, possessing a greater 
elasticity and being less soft at the ordinary temperature, and less 
hard in the cold; it also possesses more resistance to the action of 
lightand air. Balata costs more than gutta-percha, its price being, 
of the crude products 4s. per gallon, whilst that of the pure and 
dry article, Te to the Journal of the Society of Chemical 
Industry, is 1s. per lb. 


METALLIC iron, at its melting point, combines with the 
diamond in a most energetic manner, and it is a point of consider- 
able interest that crystals of graphite are deposited as the fused 
mass cools; hence the experiment forms a striking mode of con- 
verting the allotropic form of carbon which crystallises in the cubic 
system into that which crystallises in the hexagonal system. 
Melted platinum also combines with the diamond with great 
energy. A most curious reaction has been observed by M. Moissan 
to occur between the diamond and the carbonates of potassium and 
sodium. When a diamond is placed in the fused carbonate con- 
tained in a platinum dish it rapidly disappears, and carbonic oxide 
is copiously evolved. Fused nitre or potassium chlorate, however, 
have not been observed to exert any action upon diamonds. 


Tue British Iron Trade Association reports show a 
eneral decrease in the output of pig iron and Bessemersteel in Great 
ritain during 1892. The total production of pig iron last year was 
6,616,890 tons, inst 7,228,406 tons in 1891, which exhibits a 
decrease of 611, tons, or nearly per cent. In Cleveland 
alone, owing to the Durham miners’ strike, the output fell off by 
685,263 tons ; in Cumberland, by 121,931 tons ; in Lancashire, by 
123,294 tons. There were also smaller decreases, not connected 
with the strike, in South Wales, Derbyshire, South Staffordshire, 
North Wales and Lincolnshire. Scotland benefited greatly by the 
temporary suspension of blast furnace operations in Cleveland, 
increasing her production by 302,788 tons. Minor increases took 

lace in North Staffordshire, Nottinghamshire, Leicestershire, 

uth and West Yorkshire, Northamptonshire, and Shropshire. 
Thanks to the miners’ strike, the stocks of pig iron were reduced 
by 360,182 tons, or 29 per cent., being 872,095 tons on December 31, 
1892, compared with 1,232,277 tons at the same date in 1891. On 
the other hand, the home consumption of pig iron declined by 
278,782 tons, or nearly 4°3 per cent., the consumption in 1892 
amounting to 6,209,705 tons, against 6,488,487 tons in 1891. As 
ye the production of Bessemer steel, the statistics show that 
1,500,810 tons of Bessemer steel ingots were turned out in 1892, 
against 1,642,005 tons in 1891, which is a decrease of 141,195 tons, 
or nearly 8°6 per cent. The falling-off in the make of Bessemer 
steel rails last year was particularly heavy, amounting to 126,750 
tons, or close upon 20 per cent. The production of rails was only 
535,836 tons in 1892, compared with 662,676 tons in 1891. 


To determine the temperature of combustion of the 
diamond with precision, M. Moissan has employed a modification 
of Le Chatelier’s thermo-electric apparatus, placed along with the 
diamond in a wide ype tube closed at the ends with glass 

lates through which the combustion in oxygen could be viewed. 
ft was found that when the temperature was slowly raised under 
these conditions the combustion proceeded gradually without the 
production of light. But if the temperature was raised 40 deg. 
or 50 deg. above the point at which this slow combustion com- 
mences, a sudden incandescence occurred, and the diamond 
became surrounded by a brilliant flame. Various deeply-coloured 
specimens of diamonds burnt with production of incandescence 
and flame at temperatures of 690 deg. to 720deg. C., but trans- 
parent Brazilian diamonds did not attain the stage of slow combus- 
tion without incandescence till the temperature of 760deg. to 
770 deg. C. was reached. A Cape diamond suffered gradual com- 
bustion at 780 deg. to 790 deg. Specimens of exceedingly hard 
boort likewise commenced to combine with oxygen at 790 deg., 
and burnt brilliantly at 840 deg. to 875 deg. When Cape diamonds 
were heated in a current of nn teat to a temperature of 1200 deg. 
they remained unchanged ; but if the stones had previously been 
cut they frequently lost their brilliance and transparency. Dry 
chlorine gas was found incapable of reacting with the diamond 
until a temperature of 1100 deg. to 1200 deg. was attained. 
Hydrofluoric acid vapour likewise only reacted at about the same 
high temperature. Vapour of sulphur also requires to be heated 
to 1000 deg. before reacting, but in the case of black diamonds 
bisulphide of carbon is produced at about 900 deg. 


AT a recent meeting of the Physical Society, a 
aper was read on “The Viscosity of Liquids,” by Professor J. 
erry, F.R.S., assisted by J. Graham, B.A., and C. W. Heath. 

The viscosity was tested by suspending a hollow cylinder within 
an annular trough containing the liquid, and measuring the torque 
exerted on the cylinder when the trough rotated at various speeds 
about its axis. In the paper the equation of motion under the 
conditions of the experiment is discussed, the error introduced by 
assuming that the liquid moves in plane layers being shown to be 
about 0°5 per cent. To determine the torsional constant of the 
suspending wire, two methods were employed ; in one, the turning 
moment required to — a given angular movement was 
measured directly, and in the other the torsional constant was 
determined from the period of oscillation. By measuring the 
viscuous torques exerted with different depths of liquid in the 
trough, the correction for the edge of the suspended cylinder was 
found to be 0'8c.m. On plotting the results obtained with sperm 
oil at different temperatures and constant speed, a discontinuity 
was noticed about 40 deg. For a speed of nine revolutions a 
minute the viscosity « could be very approximately calculated 
from the formula ~ = 2°06 (@—42)- 686 below 40 deg. C., and 
#4 = 21°67 (0-42) -1349 above 40 deg. C., @ being the tempera- 
ture. Experiments on the change of density of sperm oil with 
temperature made by Mr. J. B. Knight indicated a minimum 
density about 40 deg. Subsequent experiments with other samples 
had not confirmed these observations, The paper contains several 
tables of the results obtained in various experiments. Those 
performed at constant temperatures show that for slow speeds the 
torque is strictly proportional to speed, but afterwards increases 
peut rapidly, probably owing to the critical speed having been 
ex . 
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MISCELLANEA. 


Tue Neptune Salvage Company has succeeded in its 
attempts to float the Howe, which now floats upright in seven 
fathoms of water. It now draws about 3lft. of water, which will 
be reduced by pumping to 25ft. by the time the next spring tide 
makes it possible to float the ship into dock. 


WE learn from the Indian papers of March 10th that 
the Municipality of Bombay have sanctioned a scheme prepared 
by Mr. J. W. Smith, M.I.C.E., special drainage engineer to the 
municipality, for the drainage of the Colaba district, on the 
“Shone” system, at an estimated cost of 7,09,608 rupees. 


Mr. G. Herpert Baytey, A. M. Inst. C.E., of Man- 
chester and Lymm, Cheshire, having been called in by the Lymm 
Local Board to report on the drainage of the Stentley District, has 
been appointed engineer to carry out the work. The Local 
Government Board purpose holding an inquiry into the scheme 
shortly. 


Tue Engineering and Mining Jowrnal of New York 
has opened a British office in Bucklersbury with a view to com- 
pleteness of its exchange of information on mining and metallurgy, 
and to “‘keepaclose watch on American engineers, miners, and 
financial agents, who come to this country with the hope and 
object of raising capital to work their mines.” 


A MovABLE earth and rock excavator, 800ft. long, 
having a cantilever arm projecting over the waste bank 120ft., is 
being designed by Mr. Henry Geltserk, M. Am. Soc. C.E., of 
Chicago, for use on the drainage canal of the sanitary district. 
The American Hngineering News says it consists of a Howe truss 
span, supported by two towers, 40ft. high, placed on each side of 
the cut. 


Aw exhibition of petroleum and the uses of petroleum 
for lighting, heating, and as motive power, will be held at Bolsward, 
in the Netherlands, from 19th of July to the 11th of August, 1893. 
English exhibits are invited. Entries close on the 10th April. 
Further information may be obtained from the secretary of the 
exhibition committee, Mr. T. H. van der Meulen, at Bolsward, 
Holland. 


Mr. James Murrueap, of the Cart Forge, Glasgow, 
writes that it may interest some of our readers to know that steel 
made by the Siemen-Martin process, or iron, whichever people like 
to call it, can now be had sufficiently soft and pure to be available 
for dynamo field magnet forgings. He would send some sample 
pieces, which he has, to anyone in a position to use them for testing 
purposes, 

THE manufacture of secondary batteries seems to have 
entered upon a more hopeful stage. The Electrical Power Storage 
Company has sent out a revised list, from which it appears that 
it is now possible to obtain a battery for the same rate of output, 
at less than half the price at which they were selling some three 
years ago, and the battery, it is said, now occupies only half the 
space that it formerly did. 


WE understand that Mr. Santo Crimp, Mem. Inst. C.E., 
has resigned his appointment of District Engineer to the London 
County Council, and has entered into partnership with Messrs. 
John Taylor and Sons, civil engineers, of 27, Great George-street, 
Westminster. Mr. Crimp is a recognised authority on municipal 
engineering, and his partners have been long connected with London 
and country water companies. 


A Britisu Consular report just received from Wash- 
ington contains statistics which show that not only has the 
McKinley Tariff Bill not checked the imports of tin-plate into the 
United States, but that the average imports have increased since 
it was enacted. It is calculated that the McKinley Act has 
advanced the price of tin-plate about 1dol. per box, and that 
comparatively little tin of American manufacture has been placed 
on the market. In making these statements, the report would 
seem to be largely contrary to the account prepared by Colonel 
Ayres, for the United States Government. 


Last year the United States Government, in pursuance 
of a policy which they inaugurated to capture the whole of the trade 
of the ew World, entered into treaties with Brazil and the 
Spanish West Indies, by which United States goods are to be 

mitted free, in consideration of reductions being made in the 
duties admitted into the States from these countries. Various 
local Chambers of Commerce urged the British Foreign-office to 
obtain for our manufacturers most-favoured-nation treatment, but 
they have not been successful, though so much British capital has 
been embarked in South American enterprises, and the result is 
now to be seen. 


Writine on the firing of boilers, an American contem- 
porary says :—‘‘ Frequent replenishings of the furnaces, using 
small quantities of coal at each charge, are held to produce better 
results than heavy firings at long intervals. The effects which 
certain changes in this line produce upon the flue temperature are 
brought out graphically in Professor D. M. Greene’s communication 
elsewhere given in this issue. With firings at intervals of fifteen 
minutes, the extreme variation in the flue temperature was some 
75 degrees. A change in the interval to 74 minutes, and at the 
same time the firing of the two halves of the furnace alternately, 
was followed by a reduction in the range of variation to about 
50 degrees with a decided improvement in the economy.” This 
reduction of range of flue temperature is not necessarily produc- 
tive of proportional economy. The frequent firing is sometimes 
productive of loss by admission of large quantities of cold air. 


Tue search light to be used at the World’s Fair is, 
Power says, a great thing. It is perched on the tower of the 
Transportation building, and is the largest and strongest one in 
the world. It was made at Nuremberg, Germany. The great 
magnifying glass, through which the rays are thrown, is 4ft. in 
diameter. The direct power of the light is 15,000 candles without 
any glass. The carbons used in the radiator are 12in. long and 
l}in. in diameter. They are fastened inside the lamp merely with 
two upright pieces of steel. The lamp itself is operated on a sort 
of carriage, something after the manner of a Maxim gun. It can 
be turned in any direction, and can be tilted so that the ray will 
ascend vertically. When the full power of the light was turned 
on, the city of Chicago could be viewed distinctly, though the 
night was anything but clear. Professor Tischendoerfer claims 
that on a perfectly clear night Michigan City, across the lake, 
would he perfectly visible. He also claims that on such a night 
the rays from the lamp could be seen by persons sixty miles away. 


THE intended sale of the Corngreaves Iron and Steel 
Works of the New British Iron Company is now formally announced. 
The mineral property extends under an area of 534 acres, and the 
colliery plant includes about twenty winding and pumping engines, 
and a complete plant of boilers, lifts, inclines, tramways, &c. The 
freehold property covers about 260 acres, and the ironworks, steel- 
works rt blast furnaces, occupying about 45 acres, form one of 
the largest concerns in the South Staffordshire district. There are 
five blast furnaces, hot-air stoves, two 128-horse power blowing 
engines, two 30-horse power lift engines and lifts, and seventeen 
boilers. The mill and forge plant includes sixty puddling, mill, 
and other furnaces, nine bar, hoop, merchant, and other mills, 
twenty-two steam engines from 100-horse power downwards, thirty- 
seven boilers, and massive driving gear, together with steam 
hammer, steam saws, &c. The new steel plant comprises two 
Siemens-Martin steel furnaces, Wilson’s gas-producers, &c, There 
are also extensive chain cable works, a testing-house, with 150 ton 
testing plant ; roll shops, with lathes ; saw mill and plant, spade 
and rivet works, and a large brickworks in full operation, 
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for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 
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*," AU letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
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J. C. (Liverpool).— The contracts have not yet been let. 

KvBBERDAR.—Under ordinary circumstunces, the armature of the motor 
would in all probability be burned up; but good firms of electrical engi- 
neers will supply you with machinery in which this risk will be modified or 
entirely obviated. 

A. M. 8. (Upton Cross).—There are many treatises on lubricants. Thurs- 
ton's book is probably as good as any other. The subject is not of so much 
interest as you think, because practical engineers simply try one lubricant 
after another until they get what suits them best, and all millowners, 
steamship owners, and other users of machinery are given unlimited means 
of trying various oils by the keen competition of those who sell lubricants. 
For the rest, it appears that there is nothing better than castor oil for heavy 
bearings, such as crank shafts, 
planing machines ; but mineral oils can now be obtained in endless variety 
which leave little to be desired, and any maker of lubricants will, we have 
no doubt, supply you with what will answer your purpose, 


CHIMNEYS WIDENING UPWARDS. 
(To the Editor of The Engineer.) 

Sir,—Will you kindly permit me to inquire, through the medium of 
your valuable paper, whether any of your readers can give me some 
information concerning actual examples of brick chimneys—or large iron 
ones—whose sectional area increases from the bottom to the top. The 
chief points of interest are the dimensions of the chimney, and whether 
there is any appreciable economy in building such a chimney over one of 
the ordinary form, which gradually narrows towards the top. 
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MEETINGS NEXT WEEK. 


IxstiTuTION oF CiviL ENaIneErs. — Tuesday, April 11th, at § p.m. 
Ordinary meeting. Paper to be read: “Steam Engine Trials,” by the 
late Mr. P. W. Willans, M. Inst. C.E. — Friday, April 14th, at 7.30 ‘p.m. 
Students’ meeting. ‘aper on “The Manufacture and Efficiency of 
Armour-plates,” by Mr. D. Carnegie, Stud. Inst. C.E. 


Lard oil answers admirably for the V's of 





Society or Enoineers. — Monday, April 10th, at the Town Hall, 
Westminster, at 7.30 p.m. Ordinary meeting. Paper on “ The Cleaning 
of Tramway and other Rails,” by Mr. H. Conradi. 

Junior Enorngertnc Socrety.—Friday, April 14th, at 7 p.m. Ordi- 
nary meeting. Paper on “The Sanitary Engineering of Dwellings,” by 
Mr. R. W. Newman, Stud. Inst. C.E., Mem. San. Inst. 

INsTITUTE OF MARINE ENGINEERS.—Monday, April 10th, at 7.80 p.m. 
Paper on “ Sizing of Marine Engines,” by Professor A. C. Elliott, D.Sc., 
Vice-President. 

CHESTERFIELD AND MIDLAND CounTIEs INSTITUTION OF ENGINEERS.— 
Saturday, April 8th, at the Royal Victoria Hotel, Sheffield, at 3 p.m. 
Joint meeting with the Midland Institute of Mining, Civil, and Me- 
chanical Engineers. Papers:—(1) Description of the Arrangements for 
Sinking to the Whinmoor Seam at Tankersley Collieries, by Mr. W. Hoole 
Chambers. @) Communication by Mr. W. Foulstone, giving a descrip- 
tion of a Combined Centre-line Apparatus for Sinking Deep Pits. 6) 
Discussion on Mr. J. Clark Jefferson's paper, ‘‘On the Wear and Tear in 
Steam Boilers due to Expansion.” xcursions in the morning to 
Cadeby and Rotherham Main Collieries. 

Roya InstircoTion oF Great Britarn.—Friday, April 14th, at 9 p.m. 
Sir William H. Flower, K.C.B., D.C.L., LL.D., D.Sc., F.R.S., on “ Seals.” 
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LIGHT MARINE BOILERS. 


Mr. SEaTon’s statement, made during the last meeting 
of the Institution of Naval Architects, in the course of the 
discussion on Mr. Durston’s paper, to the effect that the 
Board of Trade had done much to retard the development 
of the marine boiler, is of considerable importance. Itis, 
however, not quite clear what Mr. Seaton had in his 
mind. We do not suppose that he considers the normal 
or Scotch boiler is too strong, or the plates too heavy. 
Atall events, even though he would wish to make some re- 
duction in the factor of safety, we doubt that it could be a 
sufficient reduction to represent any great saving in 
weight. The drift of popular opinion is, however, in 
favour of the adoption of some type of water-tube boilers; 
what type remains to be seen. 

The water-tube boiler is well worth study. Its action 
presents much that is puzzling and anomalous, and each 
new experiment, each fresh trial of a novel system, only 
adds to the confusion. Boilers that apparently ought to 
fail are fairly successful ; others which ought to perform 
well disappoint the hopes of their inventors. It seems, 
however, to be possible to indicate a few general charac- 
teristics that must be possessed by any water-tube boiler 
which will supersede the normal Scotch boiler. In the 
first place, then, it must be lighter; not a little lighter, 
but a great deal lighter, with, of course, water and fire 
bars. The boiler empty may be heavier, but if it holds 
less water a proportionate saving in weight will be 
effected. Now, the heating surface of every boiler isa 
prime factor in determining its weight. On land the 
unlimited extension of heating surface to secure economy 
is admissible enough, but at sea it is not; and a point is 
very soon reached when the extension of heating 
surface will not pay. Let us take, for example, a marine 
boiler, 14ft. in diameter, with three furnac2s 7ft. long, 
and tubes of the same length; let the shell plates 
be lin. thick. Now let this boiler be reduced in length 
by 1ft. Its heating surface will be diminished by nearly, 
but not quite, one-seventh, and this reduction will take 
place mainly at the smoke-box end of the tubes. We shall 
save the weight of a belt of shell-plating weighing, with 
the butt strips and rivets, at least one ton and about 6 ewt. 
of furnace tubes. The boiler tubes are in number, say, 
190, weighing 5lb. to the foot; shortening these lft. 
represents a saving of over Scwt. The volume of water 
in the boiler will be reduced by about 70 cubic feet, 
weighing two tons. The total saving will be, in round 
numbers, 3} tons. We prefer to under, rather than over- 
state it. The loss in steaming power and economical 
efficiency will probably be about 5 per cent., for the 
last foot of the tubes will not evaporate one-twelfth of the 
quantity evaporated by the first foot. It then remains 
to be seen whether, having regard to the saving 
in first cost, the dead weight, and the reduction 
that can be effected in the length of the boiler room, it 
may not be on the whole more economical to use a boiler 
8ft. long than one 9ft. long. Again, assuming that we 
added one foot to our 9ft. boiler, it is very easy to see 
that we should add nothing like one-tenth to its steaming 
power or its economy. Broadly speaking, it may be 
assumed as certain that mere extension of heating surface 
at sea does not necessarily entail any corresponding 
advantage, and may really involve a pecuniary loss. In 
war ships the increase in weight and space may be 
altogether disproportionate to the advantage gained. 

In the next place, seeing that a certain amount of 
surface must be present in every boiler, the attempt 
should be made to augment the proportion which the 
useful surface bears to the whole surface as far as 
possible, and a very little examination.suffices to show 
that some types of surface depart very widely from this 
rule. Take, for example, the inside and outside fire-box of a 
locomotive. Here we have, in the sides, for instance, 
four surfaces—namely, the outside of the shell, the inside 
of the shell, the outside of the fire-box, and the inside of 
the fire-box; but only one of these surfaces is exposed to 
the fire, and one to the water. The outside plate is use- 
less as heating surface; and the superficial area of the 
outside plate is larger than that of the inside plate. 
Take, now, the tubes and barrel. The surface of the 
latter is useless as heating surface. But it is very small 
in comparison to that of the tubes; and, again, these 
tubes are lighter than the plates of a fire-box can possibly 
be. From all which it may be deduced that, where light- 
ness is an object, the heating surface should bear the 
largest possible relation to the containing vessel. In the 
water-tube boiler this principle is pushed as far as pos- 
sible. Indeed, there is no containing vessel, and we have 
about 50 per cent. of the whole surface—inner and outer 
—utilised as heating surface. In the Thornycroft and 
Yarrow water-tube boilers this idea is developed almost 
as far as it can go. But there is a limiting condition 
which must not be overlooked. In order to maintain 





circulation in water-tube boilers, there must be down 
pipes or their equivalents, which are not heated in order 
that the water may descend; and there must be chambers 
from which the boiling tubes are supplied below, and 
reservoirs for the steam above. The weights of these may 
be very considerable ; as, for example, in the Root and 
other systems of stationary or land water-tube boilers. 

Furthermore, we cannot set up a water-tube boiler with- 
out a casing of some kind. This is of brickwork on land: 
at sea it may take various forms. Thus it may consist of 
plates lined with asbestos or thin fire tiles, or there may be 
only an air space between plates. But this envelope weighs 
a good deal, and of necessity occupies much space. It 
may, however, be found possible, by extending the prin- 
ciple of the Yarrow and Thornycroft boilers, to make the 
boiler really self-contained ; doing away with an external 
casing—except in the sense that lagging is an external 
casing—altogether. If this can be done, there will be a 
saving at once effected in space and weight. 

In the Navy it is possible to put up with certain incon- 
veniences for the sake of saving weight, that would not be 
tolerated in the merchant service. For this reason it 
seems to be an essential characteristic of any marine 
boiler for merchant ships that it shall be thoroughly 
accessible for repair, although not much attention seems 
to be paid to this feature inthe Navy. That is one of the 
supreme advantages of the normal type. There are various 
more or less complex arrangements of water-tube boilers, 
which are successful enough as steam makers, but very 
troublesome to repair. A tube splits, and no one can tell 
with certainty which it is out of hundreds. Then when it 
has been found, before it can be got at several other tubes 
must be cut out. There is an American boiler—which 
we need not name--—that is a notorious sinner in this 
respect. But it is by no means easy to design a water- 
tube boiler which will admit of free access for repairs to 
all its parts. 

The last condition which we shall now mention is that 
the boiler must be able to stand a very high rate of com- 
bustion without priming. We have not the least intention 
of considering the relative merits of the hundred-and-one 
schemes which have been devised to secure this end with 
more or less success. One reason why this quality is 
necessary is that grate bars are very heavy, and the 
smaller the grate the lighter the boiler can be made. 
There is, however, an enormous margin between the 
weight of a Scotch boiler under steam and that of a 
torpedo boat. In the latter the weight has been brought 
down to about 501b. per indicated horse-power, including 
water, fire-bars, &c., and allowing about 1°5 square feet 
per horse-power. We believe, however, that even this 
weight might be re” zed in the sense that one square 
foot might suffice, seeing that it has been found possible 
to evaporate as much as 100 Ib. of water per hour off one 
square foot. 


CANTILEVER COMBINATION BRIDGES. 


CANTILEVER girder—or as some engineers prefer to 
term them—continuous girder bridges, will no doubt 
constitute the future type of structures of that descrip- 
tion for large spans, even to the exclusion of their 
suspension rivals. We have neither the intention nor 
the desire to quarrel with a name; but while admitting 
that the principle is, in theory, nearly identical in both 
instances, we submit that, practically, considerable dis- 
crepancy exists between them. One difference, and one 
which many will regard as very important, is that while 
it isa simple matter to design a handsome continuous 
girder bridge, provided the upper and lower chords are 
not parallel, a really handsome cantilever bridge will be 
a sight to be welcomed by both gods and men. The 
union of the useful and the beautiful is rare in this 
hard, plain, matter-of-fact age. This week we 
publish a description and drawings of a combination 
bridge in the United’ States, which comes under the 
heading of our article, and we propose to offer some 
remarks upon its design and construction. When an 
engineer looks at bridge drawings, the first dimension he 
usually directs attention to is the span, next the depth, 
and subsequently the other proportions and particulars. 
On finding, in the present case, that the span between the 
river piers did not exceed 290ft., we confess to have been 
somewhat disappointed. Not that we expect every canti- 
lever bridge to have the magnificent proportions of that 
over the Firth of Forth, or even the far more modest 
dimensions of the Sukkur, Niagara, or St. John bridges ; 
but with spans of over at least 800ft. uppermost in our 
minds, we were not quite prepared for so great and so 
sudden a reduction. Neither do we contend that the 
cantilever principle may not be economically adapted to 
smaller spans than those usually assigned to it, particu- 
larly when timber, to a very great extent, is substituted 
for steel and iron as constructive materials. It must be 
borne in mind that, independently of the principle 
adopted, the strength of the material to be employed is a 
great factor with respect to the limiting span of which it 
is capable. In the instance before us, in which the two 
cantilever arms and the central span do not exceed 300ft., 
there would not be the slightest difficulty in substituting 
for them a plain horizontal or bowstring girder of iron or 
steel, and two smaller girders for the shore spans, or even 
a combination bridge of similar design. The real point 
is whether, by the adoption of the cantilever system to 
so comparatively small a span, a more economical struc- 
ture is not obtained ? 

To the American engineers is justly due the credit of 
having been the first to recognise the great advantages, in 
an economical point of view, of a comparatively large 
depth in all open web girders. A very usual proportion 
many years ago with us was to make the depth one- 
twelfth of the span, while in the new country one-tenth 
and one-eighth was the prevailing rule. It will be ob- 
served that the small central girder of 80ft. span 
has a depth of 18ft., or between one-fourth and one- 
fifth of its span, which appears rather excessive for a 
girder only 80ft. in span, notwithstanding the ten- 
dency to which we have alluded. In the Forth Bridge 
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the proportion for the same dimensions of the central 
girder is one-seventh, in the Sukkur, scaling the dimen- 
sions as near as we can, about one-tenth, and in the St. 
John’s structure between a fifth and a sixth. Comparing 
the depth of girder over the piers with the total central 
span, we have for the Umpqua River Bridge a proportion 
of one-seventh, for the Forth of one-fifth, for the Sukkur 
of between one-fourth and one-fifth, and for the St. John 
of one-sixth over one pier, and between one-sixth and one- 
seventh over the other. This difference in the depths of 
the respective ends of the cantilever is probably due 
to the inequality in the length of the two shore arms, 
one being 143ft. and the other 191ft. in length. In the 
structures mentioned above, with the exception of that 
over the Firth of Forth, the cantilevers rest upon a single 
pier, as it may be termed, as seen in elevation. The upper 
chords of the St. John Bridge meet at a point over the 
centre of the support, and have no horizontal bay, as is 
the case with the others. A very bold and ingenious 
arrangement of truss provides for this level length of 
boom, in the Indian bridge, concerning which our opinion 
agrees with that of the author of the paper under notice. 

Without entering into the relative merits of the Warren, 
Pratt, or Petit system of bracing, we may point out that 
in the last-mentioned—which is that shown in the illus- 
trations—two of the distinctive characteristics of the 
Warren girder in its primordial form are adopted. They 
are the single triangulation in the web, and the connec- 
tion of the web bars with the booms by the use of pins, 
which in the combination girder is unavoidable, unless 
bolts be employed instead. On the other hand, the angle 
of inclination of the bars with the horizontal is 75 deg. 
instead of 60 deg.—the Warren angle; and the other fea- 
ture of the old style of girder, namely, the parallelism of the 
chords, is wanting. In straight girders with parallel chords, 
45 deg. is the most economical angle for isosceles bracing ; 
but the angle of inclination must vary a good deal with 
the particular form given to the upper and lower mem- 
bers. Thus the angle in the Forth Bridge is 58 deg., 
in the Indian structure 55 deg., and in the St. John 
River bridge it varies from 50 deg. to 57 deg., not includ- 
ing the short diagonal braces near the ends of the canti- 
levers. It may be here suggested that, in order to obtain 
a useful and economical system of triangulation in the 
web, it is not necessary, if it be decided to adopt more 
than one, and introduce intersections in the diagonals, to 
go to the other extreme, and employ “ multiple intersec- 
tion webbing.” There is a mean, safe and judicious, 
between the single system and that which characterised 
the parent lattice, or rather, trellis girder, erected on the 
Dublin and Drogheda Railway over the Royal Canal in 
Dublin. In that ancient structure, which has been 
strengthened and modified, the reticulations were so 
numerous, and the lattice bars so thin and close together, 
that the sides of the girders resembled flat network. The 
number of intersections which it may be advisable to 
arrange for, will always depend upon many practical con- 
siderations, such as the depth, angle of inclination, and 
also the general form given to the girder with respect to 
the contours of the chords or booms. Something will 
also depend upon the judgment and opinion of the 
engineer who designs the bridge. In nearly all the 
points to which we have referred considerable latitude 
must be allowed, and we do not mean to be understood 
as imputing any fault to the particular example of bridge 
we are now considering. 

It is not always correct to argue a particulari ad 
universale, and we agree with the author, that in the 
comparison he makes between the cost of a steel and a 
combination girder, deduced from that of one panel, the 
result is “of necessity of a very approximative nature.” 
It has been said that the real engineer is not so much 
the man who achieves some great professional undertaking 
with boundless resources of men, money, and materials 
at his command, as the man who makes a good job 
with whatever materials he has to hand, frequently in the 
case of engineers abroad, within our own experience, the 
said materials being of a very indifferent and second-rate 
quality. The repairs so ably executed under many local 
difficulties, of the shaft of the Umbria, described in our 
columns of the 20th proximo, is an illustration of our 
meaning. There can be no question respecting the 
employment of timber for bridges and other structures, 
whether as the sole material, or in combination with 
iron and steel, under the circumstances detailed in the 
“Paper” we are referring to. Apart from the com- 
parative merits of different designs, a combination of 
timber and iron or steel, with the due observance of certain 
practical precautions, makes a good, strong, and so far as 
’ the nature of the more perishable material will allow, a 
durable bridge. One of the chief constructive details to 
be attended to is that the timber should be in scantlings 
as large as can be reasonably procured and the character of 
the design will permit of. Large timbers, such as whole 
or half balks, have a better chance, not of escaping alto- 
gether, but of suffering less from the attacks of those 
terrible foes to the engineer and architect in tropical 
countries, the white ants, than the smaller sized pieces. 
We have known an instance abroad of the renewal of a 
trussed timber roof, the tie beams of which were in one 
length of 46ft., and 16in. by 16in. square, in which, 
while they and the rafters were both considerably eaten 
into, the smaller timbers comprising the queen posts, 
strainers, struts and cross ties were completely riddled. 
Once the crust of the wood was broken into, there 
was literally no material left. The roof truss was 
held together mainly by the massive iron straps 
and stirrups employed in its construction. A 
circumstance worth noticing in the combination of 
timber and iron for structural purposes is, that the union 
is not attended with all those disadvantages pertaining to a 
similar use of cast and wrought iron in one and the same 
construction. Compound girders of cast and wrought 
iron are condemned by modern engineers for reasons 
well known. At the same time it is but fair to admit 
that large structures, the Newark Dyke Bridge, for ex- 
ample, and others, have been designed on that combined 





principle, and been quite equal to the burden put upon 
them for many years, notwithstanding that it has not by 
any means decreased. 

It is a well recognised fact among engineers that the 
principle of continuity, applying it to the example before 
us, is not well adapted to the requirements of bridges of 
small span where the live loads assume large proportions 
in comparison with the dead, or insistent weight, of the 
structures. The author of the paper takes each of these 
loads at 8001b. to the running foot; but it is open to 
question whether, under certain distributions of the former 
weight, this equality will prevail uniformly throughout 
the whole bridge. In aroadway bridge it probably would, 
but it might not ina bridge designed for heavy locomo- 
tive traffic, although the dead weight of the girders would 
suffer a corresponding increase. When it is considered 
that the free extremities of the cantilever arms are not 
exactly as rigid as an abutment or pier, it would seem 
armenacy” to give some depth, or continuity, to the junction 

etween them and the small central girder, as may be 
observed is effected in other bridges of this description. 
Ample, and perhaps unnecessary, provision has been 
allowed for expansion and contraction, that béte notre of 
the engineer. We fully concur in the opinion on this 
point expressed by one of the leading English professional 
men, and one the best calculated to give utterance to it. 


TRUTH IN SCIENCE. 


THE discussion on “ Radiant Heat ” which is proceeding 
in our correspondence columns, has now reached a point 
where it appears to us that it is desirable to say that 
about it which may serve to consolidate ideas, and restrain 
it within its legitimate bounds. It has taken the form 
far more of a discussion on the teaching of science, than 
that of a consideration of the phenomena of radiancy. 
It will be remembered that Dr. Lodge took exception— 
as we think, under a complete misapprehension—to 
certain words which appeared in a leading article on 
page 211, in our impression for March 10t:. The senti- 
ments expressed were so far in accord with words 
used in a review of Dr. Lodge’s book, ‘ Pioneers of 
Science,” that the writer of that review gave in our 
last impression an explanation of the sense in which he had 
employed them. Dr. Lodge’s letter which we print this 
week is quite admirable in tone, and it may, we think, 
be said that the points at issue between us have been 
satisfactorily set at rest. But the questions raised 
possess an importance which is in no sense personal. 
They are seldom stated ; but little considered ; and have 
altogether failed, we think, to receive the attention which 
they deserve. It will not be out of place therefore to 
consider them here in the light of certain sentences in 
Dr. Lodge’s letter, which, beyond doubt, very fairly 
express the belief of many men of science. In sub- 
stance, this belief is that a considerable section of the 
community only half educated in sciencedo not credit what 
men like Dr. Lodge say, because they are too ignorant to 
understand what they are talking or writing about. Dr. 
Lodge, no doubt, obviously cannot refer to those who have 
been efficiently trained. He gives the results of his own 
experience ; ours is opposed to his. We have always 
found that it is men who are imperfectly educated who 
accept without question all they find within the covers of 
the text-books they read, and all that a lecturer thinks 
proper to tell them. The incredulous and the doubters 
are men of very different calibre, many of them so 
different, indeed, that when they doubt the whole 
structure of physical science may be said to vibrate. 

It is not difficult to explain why much that is 
taught as physical science is involved in doubt. 
We have only to consider how any one section 
of it has been built up in order to perceive that 
while a great deal is positively known to be true, a 
great deal more is known to be pure hypothesis; and 
further, that the hypothesis involves contradictions of 
formidable proportions. Let us take, for example, the 
atomic theory. That theory has done wonders for 
chemistry. It has proved itself to be one of the most 
valuable working tools ever put into the hand of man. 
It has enabled mankind to learn Nature’s secrets to a 
greater extent, and with perhaps more power, than any 
other theory in the range of science; and yet there is 
excellent reason for holding that it is not true—that it is 
not even nearly true. The ultimate atom of which 
matter is supposed to consist is practically devoid of 
qualities ; when we have said that it is impenetrable. and 
is acted on by gravity, we have said about ail. It is a 
fundamental definition that the atom is utterly 
devoid of quality, but of these atoms the molecule is 
supposed to be built up, and these molecules, so far from 
being devoid of qualities, possess them in the highest 
degree. Lord Kelvin has, however, said, ‘‘ The assump- 
tion of atoms can explain no property of a body which 
has not previously been attributed to the atoms them- 
selves.” The contradiction involved is in kind something 
like this: —Two individuals apart know nothing whatever 
of Sanscrit. The moment they are in each other's com- 
pany they are competent to speak and write it in the 
greatest purity. The higher type of chemist is perfectly 
aware of the existence of this contradiction. but it is 
of no practical use to attempt to deal with it, and so it 
is suffered to pass. But the fact remains that the 
physical atom and the chemical atom must be two very 
different things. The very foundations of chemical 
science appear to rest on one hypothesis, the ultimate 
constitution of matter on another, and these two are 
antagonistic. But it is certainly not the half-educated 
man who is likely to put his finger on the weak places. 

In point of fact, nearly all the hypotheses on which 
the structure of physical science has been built up are 
the result of imagination. We use this word in its 
highest sense, and we hold with Mill that “there is pro- 
bably no hypothesis in the history of science in which 
both the agent itself and the law of its operation were 
fictitious.” The philosopher sees certain phenomena, 
and he sets himself to work to account for them, and to 
do this he must imagine certain conditions of which he 





has noprevious knowledge; may, indeed, never have proper 
knowledge at all. Newton studied the phenomena of 
light, a to explain these he built up by the power of 
his own imagination the corpuscular theory, which 
postulated the issue from the light-giving source of 
countless myriads of bodies or corpuscules. He then 
set to work to ascertain how many observed pheno. 
mena could be explained by the corpuscular t eory, 
and found that on the whole it accounted for them ail, 
and for many years the corpuscular theory was accepted 
as quite satisfactory, and has not, indeed, been wholly 
abandoned until a comparatively recent period. But it 
involved difficulties, among, perhaps, the most important 
\ being the fact that a corpuscule of almost inconceivable 
minuteness moving with the velocity of light would 
strike the eye with such force as totally to destroy 
it. So imagination came into play again, and in- 
vented undulations in the ether to account for the 
phenomena. The ether is not a new invention; in all 
probability, indeed, the idea of it is of vast antiquity. As 
soon as the notion that undulations are the cause of the 
phenomena of light had been imagined, men of science 
proceeded to ascertain how far they were competent to 
— what they observed. The theory did very fairly for 
ordinary light; but it broke down or. polarised 
light, and to meet this difficulty a further effort of the 
trained imagination was necessary, and this supplied the 
idea that the undulations were attended by transverse 
vibrations. All went well again. Next it became neces. 
sary to ascertain something about the dimensions, so to 
speak, of the waves and vibrations; and the results of 
these investigations supply startling figures. Taus, for 
example, we are told that the vibrations which excite the 
sensation of red light in the eye number about 450 billions 
per second, and that the length of the wave is about one 
thirty-seven thousandthofaninch. But the matter does not 
end here. The mathematicians have been at work on their 
art, to ascertain what manner of thing this ether may 
that is capable of vibrating at the stated velocity, and it 
has been shown that its density must be thousands of times 
greater than that of cast steel, and that it must exert 
a pressure at the earth’s surface of 17,000,000,000,000 lb. 
on the squareinch. Clerk-Maxwell elaborately discussed 
its nature, and the sum of his results was that the ether 
could not possibly be a gas of any kind, and that is about 
all. We are justified under the circumstances in saying 
that the acceptance or rejection of the whole modern 
theory of light is purely a question of faith. No one can 
prove that the ether exists ; no one can prove that undula- 
tions take place and cause the sensation of light, 
and so on. All that admits of proof is that if an 
ether exists, and if undulations are set up in 
it, they must be of the stated lengths, and that 
if they are not then the phenomena observed cannot be 
explained. We do not pretend to say that the ether does 
not exist, or that vibrations do not take place in the 
inconceivable numbers stated; but we do say that on the 
whole the draft made on our powers of credence is as 
great in amount—though different in kind—as that made 
by the corpuscular theory which has been rejected. Dr. 
Lodge is himself, if we are not mistaken, working now 
at what may be called a magnetic theory of light, or more 
accurately speaking, of radiancy. But in the meanwhile 
it seems to us that we may suspend our judgment, and 
even venture, without giving offence, to doubt that the 
theory of radiancy has been settled once and for ever, 
notwithstanding the fact that, as Dr. Lodge tells us, the 
greatest intellects have been working at the subject for 
half-a-century. 

The whole fabric of the theory of radiancy hangs on 
the ether; and there is no consensus of opinion concern- 
ing the nature of the ether. Nothing is sab known about 
it. Itis ready to the hand of every theorist, and each 
modifies it to suit his own views. By one the cohesion of 
metals is explained to be the result of the action of the 
ether; by another we are told that without the ether 
there would be no electricity. Mr. Tolver Preston, who 
has certainly given as much thought to the ether as any 
man living, finds in it the cause of gravitation. Dr. 
Lodge finds in it the cause of what is commonly called 
electricity, and so on; and each man alters its character 
to suit his own views. Clerk-Maxwell held that it must 
be a continuous fluid. Mr. Tolver Preston holds that it 
is discrete—built up of atoms. Lord Kelvin has con- 
structed an elaborate theory, according to which it is 
composed of vortex rings. In the clash and whirl of con- 
tending views, whose shall be adopted as true ? 

Men of science havethe reputation of being very careful 
inquirers into the secrets of Nature, but not one has made 
a mark asa really great authority, unless he possessed 
the gift of imagination in a very high degree. In its 
absence we have careful steady plodders; men who 
accumulate facts, who are competent observers, men of 
vast utility in their own way. Butit is not with such 
brain stuff as they possess that the head of a Newton, or 
a Dalton, or a Thomson is filled. But if we push our 
inquiry a little further, it will be seen that men of the 
highest powers of imagination are just those who are 
most easily convinced of the absolute truth of their own 
theories. It hasalwaysbeenso. Seas of blood have been 
shed in pursuit of an ideal. Lives that the world could ill 
spare have been wasted in the search, made with incredible 
sincerity, for an impossible good. The same spirit that 
actuates the man whoseeks to stamp outa heresy, toregene- 
rate society or liberate his country, burns in those who 
constitute the advanced guard of the army of philosophers. 
To follow them is impossible without multitudinous 


them complain now and then that their powers of cre- 
dence are heavily burthened. Noman in his senses, and 
possessing sufficient information, can doubt that certain 
truths of enormous value have been established by men 
of science so firmly that they can never be overset. But 
it is equally true that what is known is as nothing to 
what is not known. Dogmatism is, under the circum- 
stances, quite out of place in science. The fact that a 





thing is enunciated by a man of eminent scientific attain- 
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ment is not a proof that it is true, and we are convinced that 
if Dr. Lodge will put himself for a little while in the place of 
an engineer, and try to think with an engineer’s thoughts, 
he will regard less hardly and criticise less severely those 
who are compelled, whether they like it or not, to believe 
that modern physical science has been built up on 
hypotheses originating in imagination, and more or 
less fully proved by the observation of phenomena, and 
that many of these phenomena—indeed, the greater 
number—admit of being accounted for by two or more 
widely different explanations, so that in the long run the 
whole structure of physical science isin the main supported 
on probabilities instead of certainties. There is nothing 
inconsistent with the purest spirit of scientific inquiry in 
holding this opinion, and the highest and truest progress 
will consist in turning probabilities into certainties, or 
getting rid of them altogether. It may be that the 
whole truth will never be known. It may be that much 
that we now take to be true will be shown by succeeding 
generations to be untrue. But of one thing we may 
remain certain, namely, that every statement made, 
everything advanced will be criticised, and in the future 
very frequently rejected; and Dr. Lodge must not be 
angry if engineers are not satisfied that everything that 
is said ina lecture room is known to be true. In 
nothing is it more difficult to arrive at the whole truth 
than in physical science. It is to be regretted that many 
men of light and leading should seem to hold the oppo- 
site opinion. 
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THE MANCHESTER SHIP CANAL. 


THERE are many signs of the approaching completion of 
the Ship Canal. One of the most satisfactory is the fact 
that passenger traffic is being conducted over No. 5 Deviation 
Railway by the Cheshire Lines. This is the direct Liverpool 
and Manchester Railway, on which the hourly traffic between 
the two cities has been so satisfactorily run since the open- 
ing. We are informed that the two level rails will be 
removed forthwith, and the Canal completed on this length. 
Why the passenger traffic is not taken over the other Deviation 
Railways is a mystery, which, in the interest of common 
sense and reason, we hope will soon be solved in a simiiar 
manner and without further delay. There is, however, an 
arbitration pending, which has been delayed by the death of 
Sir G. Findlay, and this will not be resumed for some 
time. Possibly this may have some relation to the 
delay in using the completed deviations. Their use, 
however, would provide facts. The embankments have 
been made for several years, the railways are laid and 
ballasted in a manner which leaves nothing to be desired, 
and have carried the goods traffic for weeks. It seems, there- 
fore, unreasonable that the operations of the Canal Company 
should be any longer obstructed, in order that the letter of 
an agreement, made with a view to different circumstances, 
should be exacted. During the winter the Salford Docks 
have been turned into a shipbuilding yard for the 
construction of two dredgers and twelve floats, all 
built of steel. The dredgers were first put together in 
Messrs. Fleming and Ferguson’s yard at Paisley, but as 
there is now no water communication with the Mersey 
estuary, they were rivetted up at Salford. They are 130ft. 
long, their engines are of 350 indicated horse-power, and are 
calculated to lift 500 tons an hour. The names, Irk and 
Medlock, two tributaries of the Mersey, suggest the work they 
are intended to perform, viz., to clear the docks and channel 
of the material brought down by those streams of unenviable 
notoriety. The barges are 108ft. by 18ft., and draw 4ft. 3in. 
when loaded. They are each to carry twenty boxes of 4 cubic 
yards capacity. These are filled from the shoot of the dredger, 
taken to a wharf, discharged by a steam crane, and emptied 
into wagons, in which the material is taken to the spoil bank. 
This system has been in operation for some months at Elles- 
mere port, and found much more satisfactory than sending 
the material to sea in steam hoppers. A local contemporary 
reports that the Canal Company has ten dredgers at work, 
the two largest are calculated to lift 800 tons an hour. They 
have also two steam hoppers of 600 tons, three of 350 tons, 
two of 140 tons, in addition to ordinary hoppers, floats, &c. 
On the 25th ult. the sluices were lowered at Mode Wheel 
with a view to raising the water in the Salford Docks, to float the 
dredgers and hoppers. Itrose so rapidly, Sin. an hour, that on 
the following day, when there was 10ft. on the upper sill, the 
sluices were raised again, on the 27th they were closed, and 
early on the 29th, the water having attained a height of 
24ft., the dredgers floated. One of them will be employed to 
remove the dam between the arms of the dock and the main 
channel on which they were built, the other will go below to 
deepen the channel between Barton and Mode Wheel. It is 
significant to note that after a month of dry weather, 24ft. of 
water should have been impounded over seventy acres in three 
days. The condition of this impounded water is a matter 
which should have the immediate attention of the Joint Com- 
mittee charged with the improvement of the Mersey and Irwell 
as regards pollution, and also of the health authorities of 
Manchester, Salford,and the surrounding districts. Theneigh- 
bourhood has hardly got rid of an epidemic of small-pox, and 
with cholera threatening during the approaching hot weather 
the prospect of this large area of practically stagnant water 
in its present polluted condition is a serious one. The Irwell 
and its tributaries are used as common sewers by an 
enormous population. Manchester sewage is still unprovided 
for, and some of the large towns have not yet commenced 
works for dealing with their sewage. The Ship Canal is 
behind its time, but the public authorities are still later. 


SHIPBUILDING IN IRELAND. 


_ Wuitst there is still growing dulness in the shipbuilding 
industry in Great Britain, there is still activity in Belfast, 
though in the other centres of the trade in Ireland changes 
are in course of being carried out. At Carrickfergus—where 
there has been for some time rather intermittent work—there 
is the commencement of what promises to be an important 
yacht-building industry, as well as that of the building of 
small steamers—small, that is, at the present era—for canal 
and allied traffic, so that it is probable that there may be a 
revival in the industry in the form that was once peculiar to 
the Clyde. At Belfast there is in the yards a good deal of 
work, more especially on large steamers, and it is probable 
that that feature of the trade will continue, though it is well 
known that it is despite what must be considered to be the 
great disadvantage of having to obtain the needful supplies of 
coal, iron, and steel from considerable distances. The 
output of the Belfast shipbuilding yards has become 





amongst the most noticeable of the ports of the United 
Kingdom, because of its large extent, and also of the great 
size of the vessels there built on the average. The 
prospects of the industry in- other parts of the 
island are not so satisfactory, for the attempt to introduce it 
into the south of Ireland is only slowly carried out, and in 
the north-west it is now apparently languishing. It would 
be impossible to over-estimate the value to Ulster of ship- 
building, both directly as a field of employment for its surplus 
labour, and indirectly ; but it would be better for the province 
if it supplied more of the orders for its own shipowners. It 
has cheap and abundant labour, though its position in regard 
to raw materials is not so good; but it is to be hoped that 
the idea of varying the class of vessels it builds may aid in 
giving a firm hold to the industry in other centres than 
elfast. 


ANOTHER PROPOSED DERBYSHIRE RAILWAY. 


Ons of the most useful of the numerous home railway engi- 
neering schemes just now under consideration is the proposed 
railway across Derbyshire. There was practical unanimity at 
the recent special meeting, held at Matlock Bridge, of com- 
mercial men and traders from all parts of the county, whose 
business interests would be affected by the line. The London 
and North-Western Company is understood to look favour- 
ably on the undertaking. From a trading point of view the 
value of the new line—which would start at, or near, Wirks- 
worth, and join the Great Northern at Pinxton junction—- 
would lie in the fact that it connects the Potteries with the 
East Derbyshire coalfield. But it also affords better facilities 
for the inhabitants and mineral traffic of Mid-Derbyshire to 
get up to the northern manufacturing centres. In fact, several 
of the deputations comprising the meeting pointed out the 
importance of having, if possible, a northern connection 
beyond Sheffield, and also of extending the proposed line in a 
north-easterly direction to Chesterfield, so as to connect with 
the Manchester, Sheffield, and Lincolnshire Railway, and with 
the new east and west line. There ought to be an opening fora 
good deal of coal, limestone, and iron ore traffic in the 
district proposed to be served, and it seems that there is no 
competing line taking the same route. The new railway 
would affect a population of some 570,000 people in sixteen 
towns and villages. It would develope large fields of ganister 
which occur within a few feet of the surface, and which are 
believed to be from 40ft. to 45ft. thick. As to the levels, from 
Brassington to Wirksworth the promoters would just come 
within the Board of Trade regulations, and only just. 








LITERATURE. 


Practical Electric Light Fitting. By F.C. Attsop. London: 
Whittaker and Co. 1893. 

Tue author of this book has already written several other 
works upon similar subjects, and much of the matter in 
all of them is reprinted from a series of articles which 
appeared in the English Mechanic. This volume 
appears to be better illustrated than the others by the 
same publishers, but as we have previously had occasion 
to note, the sketches are in many instances extremely 
crude, the reference letters especially being very weak. 

Although the work is doubtless intended for practical 
men, still it is a gratuitous assumption to suppose that 
they could not understand grammatical English. The 
anes frequently disregards the proper construction of 
his sentences, uses adjectives instead of adverbs, and the 
wrong prepositions after verbs. He does not appear to 
appreciate the difference in the meaning of words, 
using, for example, “ strain’? where he means “ stress.”’ 
After a short sketch of the laws expressing the relations 
of current, electro-motive force, and resistance to each 
other, the author describes the various systems of supply. 
He then enters into a description of the different acces- 
sories required in electric lighting. Here he appears to 
have had a struggle with himself. In the preface we 
learn that, besides being a writer, he is alsoa partner in a 
firm of contractors for electric lighting, and he has 
evidently found himself in a dilemma between the two 
occupations. A great deal of the book is occupied with 
descriptions of accessories, and many are well illustrated 
by cuts which are familiar to most readers from their 
appearance in trade catalogues. We have not a word to 
say against the use of such cuts, and they undoubtedly 
add considerably to the value of the book ; but when we find 
that names of inventors are carefully suppressed, and that 
well-known types of fittings are not designated by their 
usual titles we feel that the contracting element of the 
author’s personality has overpowered the literary element. 
No doubt this method may lead to business from provincial 
readers, but it is not, in our opinion, a literary method 
deserving of admiration. Several of the chapters re- 
semble a digest of trade catalogues without the addresses 
of the makers. 

Such expressions as the “‘ modus operandi of electric 
light switches,” ‘which are par excellence the best,” 
should be, we think, avoided. General expressions, such 
as ‘The electric are is exceedingly hot,” do not add 
greatly to the clearness of the description. The subject 
of arc lamps is dismissed in eight pages, mostly descrip- 
tive, although it is of great importance to a practical man 
to be able to trim and repair such lamps. 

In Chapter VII., page 132, we reach the subject of 
cable-jointing, and here the author appears to be more at 
home. The method of fixing cables in casing, and by 
means of cleats, is fully dealt with. The subject of house 
lighting is treated at considerable length, and this portion 
of the book appears to be written from practical experi- 
ence. The Phenix Fire Office Rules are incorporated in 
the book. The volume closes with descriptions of various 
types of prime movers suitable for electric lighting. 

It would be well in any future edition to correct some 
of the omissions we have referred to, as it would materially 
add to the value of the book. 
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PRIVATE BILLS IN PARLIAMENT. 

PreviousLy to adjourning for the recess, the House of 
Commons put through the third reading several Private Bills 
to which we shall briefly refer. It will be as well, perhaps, 
if we first state the actual progress made up to the present in 
this particular department of the legislation, so that our 
readers may have a clear idea of what remains to be accom- 
plished during the rest of the session. It should be mentioned 
that among the Bills enumerated in our previous articles, 
there are some which are not of an engineering character, 
and as such, possess little interest for those perusing our 
columns. Eliminating these from our list, and ranking with 
them those which have unfortunately succumbed in the 
struggle, we find there are 159 survivors left, ready combai- 
ants for the coming fray. 

In addition to these there remain fifteen out of the original 
twenty-one Bills suspended from the last Parliament. Some 
of these, as indicated in our last issue, have received by com- 
mission the Royal Assent, and have virtually become Acts. 
Their early emancipation from the jurisdiction of St. 
Stephens is, apart from other considerations, no doubt due to 
the fact that at the time of their unavoidable suspension a 
year ago, they were half-way, or nearly half-way, advanced 
towards the desired goal. In THE ENGINEER of the 3rd 
ultimo we drew attention to the Alexandra Palace and 
Grounds suspended Bill, and gave the reasons alleged for a 
possible withdrawal of it at some future stage of its progress. 
It has since been stated that probably only a portion of the 
Bill will be proceeded with, and it therefore remains an open 
question whether or not this curtailment will have a success- 
ful issue. 

A Bill may become “ dead,” as it is termed, in six different 
ways. First, after having been deposited at the Private 
Bill Office, in accordance with Standing Order 32, there may 
be no appearance before the examiners in support of it. The 
Bill is then struck off the list, and it dies a natural death. 
The two instances of this early collapse in the present 
session have been already mentioned. They were the Lynton 
Water and the Dover Undercliff Reclamation Bills. 
Secondly, a Bill may, after the first reading in either House, 
be withdrawn, as in the case of the North-West Central Rail- 
way in the Lords. Thirdly, Bills may be withdrawn in 
Committee, of which examples are to be found in the Oldham 
and the Salford Corporation Ship Canal Bills. Fourthly, 
they may suffer an adverse fate by being thrown out in 
Committee, as happened to the two metropolitan electric 
railways, already described in our columns. Fifthly, a Bill 
may be rejected on its second reading in either House, 
notice having been previously given of a motion to effect 
such rejection, or in the ipsissima verba “that the Bill 
be read a second time that day six months.” Sixthly 
and lastly, the Royal prerogative might intervene at 
the last stage, and forbid it becoming an Act of Parlia- 
ment; but we have no recollection of the exercise of 
this prohibition with respect to a Private Bill. It may be 
here remarked that petitioners against a Bill originating in 
either House, who may have nm unsuccessful in their 
opposition before the one Committee, are not debarred from 
opposing the preamble of the Bill before the other. In other 
words, the battle may be fought out before the Committees of 
both Houses, although it frequently occurs that one defeat is 
recognised as decisive, and the beaten party do not care to 
undergo the risk and expense of another contest. Standing 
Order 102 of the Lords, and 1434 of the Commons, provide 
for this contingency. Whether a Bill that has passed one 
House is more likely to be successful in the other than if it 
had originated in the latter, must remain a matter of opinion. 
At the same time something will probably depend upon the 
character of the Bill, and the particular class of interests it 
might affect. Asa rule, the rejection of transferred Bills is 
on the part of the Upper House. 

Among the Bills alluded to at the commencement of our 
article is the Chipstead Valley Railway which, as its pro- 
posed termini is only thirteen miles from the metropolis, 
may be almost termed a suburban line. The promoters 
petition to incorporate a company for the purpose of making 
certain railways in the parish of Coulsdon in Surrey from 
Walton-on-the-Hill to Purley. They also seek for power to 
run over and use the Epsom Downs Extension Railway, as 
well as parts of both the London, Brighton, and South 
Coast, and South-Eastern Railway, and in view thereof to 
make traffic arrangements with those companies. The total 
length of the new lines will be seven miles and a-half, 
and the capital to be raised is £175,000 by share and 
£70,000 by loan. In the same category may be: placed 
the Guisley, Yeadon, and Headingley Railway Bill, the 
object of which is to authorise the abandonment 
of their extension line to Headingley under the Act of 1891, to 
release the deposit money under the provisions of that Act 
and the Act of 1885, and to wind up the company. The 
Hampstead, St. Pancras, and Charing Cross Railway Bill 
was also read a third time, so that its ultimate prospects look 
a little brighter than those which foreshadowed the doom of 
the two north and south underground lines. Both the 
Midland and the Wirral Railway Bills have been advanced to 
the half-way stage. Of these, the latter asks only for an 
extension of time to complete certain authorised branches 
and to revive their compulsory powers for the purchase of 
land. It is worthy of notice that instead of resembling the 
majority in the demand for more money, the promoters 
actually desire to reduce their capital. The Harrow-road 
and Paddington Tramways—Extension of Time—and the 
West Hampshire Water Bills have successfully completed 
their pilgrimage in the Lower House. 
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FURNACE-CASED ROOTS BOILER 


MESSRS. CONRAD KNAP AND CO., LINCOLN, ENGINEERS 
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— SCALE 3/ oF an incH To THE FOOT.— 





timber sheathing on each side of the bracing. The up-stream 
cylinder was anchored down to the concrete base by two 1 fin. 
galvanised iron rods, to increase the stability against drift. The 
smallness of the anchor piers is due to the unusual length of the 
shore arm as compared with the river span. 

The method used in providing for expansion and contraction is 
shown on Fig. 4. After erection and adjustment the slot in panel 
wint 25 at the fixed end—Fig. 3—of the suspended span was 
eves up, so that the whole expansion and contraction of the river 
arms and suspended span were afterwards taken up by the motion 
of the pin in the slot—Fig.. 4. As usual in the superstructure of 
combination bridges, the floor beams, joists, floor and railing are 
of wood. 
tion of the struts and bottom chord panels next the river piers, 
which are of steel. The tension members are of iron, and the pins 
of steel; the chord blocks, post shoes, &c., being of castiron. The 


The compression members are of wood, with the excep- | 













ae LONE TUTE 


SECTION 


between the furnaces, and form part of the boiler, the circula- 
tion and connection thereto being established by means of 
connecting pipes to the upper and lower receivers of the 
boiler. The tubes and their connections are made of an extra 
thickness to resist the extra wear and tear to which they are 
subjected, as compared with other parts of the boiler. 

The advantages obtained by adding a water casing round 
the furnaces in a water tube steam boiler are increased 
efficiency, economy, and power, which here are attained 


without decreasing the important feature of security against | 


disastrous explosions, as the whole is made of tubes only 4in. 
in diameter. 

The boiler illustrated is for a Cotton Mill in India, and is 
of the following dimensions :—The upper part consists of 80 


tubes 4in. diameter by 11ft. 4in. long; the water casing con- 








Fig. 1 


shore arms were made of unusual length so as to offer as little 
obstruction as possible to drift, of which there is considerable in 
the rainy season. 

The method of erecting the suspended span, without false work, 
by working out from the river piers, was, to some extent, different 
from the usual method adopted for iron construction, since the 
compression members in combination work will not in themselves 
take tension, nor the tension members take compression ; nor will 
any member take transverse loads or shear. For these reasons it 
was found necessary in the course of erection to introduce several 
aw ties and struts, 

The second example illustrating this paper, is the bridge across 
the Salinas River, near Salinas, Monterey County, Cal., hereafter 
referred to as the Hilltown Bridge. It consists of two Petit truss 
on of 298ft. lin. each, on pile piers, The centre pier consists of 
thirty-four redwood piles, and the end piers of twenty-six piles. 
Two sites were proposed for this bridge. The bed of the river at 
both these crossings consists of quicksand, gravel, and clay, toa 
great depth. The lower crossing was adopted for the reasons that 
it was shorter than the upper, and the banks at the lower offered 
more resistance to a change of course in the river than at the 
upper. The piles for the pier were of hewn redwood, and not less 
than 10in. diameter at the point, driven as far as practicable 
without injury to the pile. The piles were efficiently see and 
capped, and sheathed with redwood from low water to the top of 
the pier. The truss-timbers, floor-beams, floor-joists, floor-planks, 
and railing were of Oregon pine. The whole of the iron and steel 
work for these bridges was manufactured by iron works on this 
coast, both bridges being designed, constructed, and erected by 
the California Bridge Company in 1888-89. 








FURNACE-CASED ROOTS TUBULOUS BOILER. 


THE accompanying engraving illustrates a Roots boiler with 
certain improvements recently devised. This furnace has, 
it will be seen, a water casing. This casing consists of 
wrought iron or steel tubes, 4in. diameter, coupled up at their 
ends by steel connections on the Root system, fitted with 
Knap’s patent steel expansion joints for joining the tubes. 
The water casings are placed against the outside walls and 








ERIDCE OVER THE UMPQUA RIVER, CREGON 


sists of twelve tubes 4in. diameter by 7ft. long; the upper 
receivers one 10ft. 6in. long by 2ft. 2in. diameter, one 6ft. 
Gin. by 2ft. Total heating surface of the boiler is 1320 square 
feet; total grate surface is 29 square feet ; working pressure is 
160 lb. per square inch. It was made by Messrs. Conrad 
Knap and Co., London and Lincoln. 








PRIORITY IN TRIPLE EXPANSION. 





In his address at the annual meeting of the Institution of 


Naval Architects, last week, Lord Ravensworth, in making | 


reference to the decease of Dr. Kirk, of the firm of Messrs. R. 


Napier and Sons, said that the deceased engineer never | 
claimed to be the inventor of the triple-expansion engine. | 


“For two years prior to the Propontis, Mr. Ferguson, who 
was also connected with a Glasgow firm, made triple 
expansion engines for abroad.” 


question which appeared in the preceding issue. 
the credit of priority by as much as two years was claimed 
for Mr. Peter Ferguson—of Messrs. Fleming and Ferguson, 
Paisley—who designed the triple-expansion engines, and had 
them fitted abroad in 1872, while with Messrs. Thomas 
Wingate and Son, of Whiteinch, on the Clyde. This evidence 
for Mr. Ferguson as the designer of the first engine fitted on 


board ship, in which the principle of the triple expansion | 


obtained—although coming regrettably late in the day— 
disposes of claims which have been made by others, north 
and south, for priority. It does not, however, establish for 
Mr. Ferguson the credit and honour of being the essential 
originator of the triple system of expansion at sea; that dis- 
tinction still remains with Dr. Kirk. Mr. Ferguson did not 
follow up his first venture, although, from all accounts, 
it was most successful, and Kirk meanwhile clearly 


established the value of the system. Other names, how- | 


ever, are well worthy of mention in connection with the 





This latter fact was clearly | 
brought out in a letter in our issue for December 30th last, | 
supplementing a note and illustrations of the engine in | 
In these | 
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| introduction of the triple-expansion engine; notably that 

of Mr. Alexander Taylor, of Newcastle, who designed 

triple expansion engines with two cranks in 1876, and had 

them built by Messrs. Douglas and Grant, Kirkcaldy, and 

fitted in the yacht Isa in 1877. Mr. Taylor, unlike several 

others, who only come forward to claim priority late in the 
| day, lost no time in laying his claims before Dr. Kirk in 

December, 1881, when the latter at once disclaimed the 
| patent rights he had just then secured to himself. Some of 
the claimants for a share in the glory, however, seem to 
have discovered they had almost unwittingly stumbled on 
| ‘a good thing ’’ in the principle of triple expansion, after an 
| engineer of such reputation as Kirk took it up on his own 
| account, and in ignorance, doubtless, of what had been done 

by others. This is curiously borne out by some remarks 
| made by Mr. B. G. Nicholl—another claimant—in the dis- 
cussion following a paper read by Mr. A. Taylor before the 
North-east Coast Institution, on April Ist, 1885. This 
gentleman said that eleven years ago—in 1874—he had a 
great deal to do with a pair of three-cylinder, triple-expan- 
sion engines, which were constructed by the Ouseburn 
Engine Works Company. The results obtained from the 
engine when on trial appeared so good that at that time 
he could not believe them, but after the evidence that Mr. 
Taylor had brought forward as to the working of his engines, 
| he had come to the conclusion that the data thus obtained 
| were perfectly correct. At the time it was his opinion 
| —although instructions had been given to measure the coal— 
| that a considerable quantity of unmeasured fuel had found 
| its way into the furnaces, and he therefore did not attach 
| the importance to those trials which they evidently deserved.” 
| These engines were fitted on board the steamship Sexta. The 
| fact of the whole matter is, the introduction of the triple 
| expansion engine was neither an invention nora discovery 
| in the proper sense of those terms. This—the accepted 
| modern type of a marine engine—does not differ in any 
| essential feature from the ordinary compound engine, and 





i | its success is in no small measure due to the fact that most 


| makers of the new type departed as little as possible from 
| their previous practice in its general construction. What 
Dr. Kirk or any other one before him, in producing 
a three-cylinder engine did, was to apply the principle of 
steam expansion in three instead of two successive stages to 
| the triple engine. The principle has since been extended to 
| quadruple and other expansions, but it was the perfect 
success of the Aberdeen on her first voyage—due in a great 
measure to the ability with which the engines had been 
designed—that revolutionised marine engineering practice. 
To Dr. Kirk, therefore, as much as to any previous worker 
or experimenter with the triple expansion engine, is due the 
credit of the general adoption of this type of engine, and of 
| many of the beneficial results which have followed its 
| adoption not only in ships of the mercantile marine, but in 
warships as well. 





THE JUNIOR ENGINEERING SocrEty.—At a numerously-attended 
visit of this Society on the evening of the 9th inst., the lifting, 
haulage, and refrigerating machinery, and the electric light installa- 
tions of Messrs. Nelson Brothers’ cold meat stores were inspected. 
| The members were first shown over the stores at Cannon-street- 


| arches, the arrangement and working of the machinery and 
appliances there being explained by Mr. Sargeant and Mr. Molesey. 
They then proceeded to the new stores at Commercial-road, 
Lambeth. Here the machinery for elevating the frozen carcases 
brought from New Zealand and other parts, and carrying them into 
the building, has been designed to deal with 2000 sheep per hour. 
Mr. H. Graham Harris, M. Inst. C.E., met the party and showed 
them round, and also kindly arranged for the machinery to be put 
in motion at the time of the visit. Amongst other features, much 
interest was manifested in an elevator shown provided with a tele- 
scopic action, enabling one end to descend into the barge being 
unloaded. The elevators consist of powerful chains, running at 
about 120ft. per minute ; they carry cross bars, upon which the 
sheep are laid by men working in the barges. The whole of the 
hydraulic apparatus is supplied with water at a pressure of 700 Ib. 
per square inch by a duplex pump of Messrs. Smith and Vale. The 
ammonia refrigerating plant is of the De la Vergne double-acting 
compression type, with horizontal compound engines, supplied with 
steam by Lancashire boilers fitted with Vicar’s mechanical stokers. 
The electric light engines are two of Gwynne’s high-speed double- 
acting engines, coupled direct to two low-speed dynamos. At the 
conclusion of the visit the party were invited to refreshment ; and 
on the proposal of the chairman, Mr. Sidney Boulding, for all the 
arrangements he had made in connection with the occasion, which 
| had proved so exceedingly interesting, a vote of thanks was passed 
| to Mr. Norris, who briefly acknowledged it. 
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CALORIMETRIC DETERMINATION OF COAL. 


In a paper read before the Institution of Civil Engineers 
on calorimeters for testing fuels, &c., Mr. Bryan Donkin, jun., 
and Mr. John Holliday observe that a buyer of coal should 
require definite information of the amount of heat he obtains 
for his money, or, in other words, demand from the coal- 
merchant a guarantee of the calorific value of the coai pur- 
chased. But such a determination has not received the 
attention it deserves, especially in this country; and one 
consequence of this neglect is that, although there are many 
methods of determining this value, not one of them is recog- 
nisedas thestandard. The above-named authors quote, from M. 
Scheurer-Kestner’s ‘“‘ Etude sur une Houille Anglaise,” figures 
showing that the number of calories obtained by the different 
methods varies from 8452 to 9268; and, in a recent communi- 
cation to the Iron and Steel Institute, M. Scheurer-Kestner 
asserts that differences of as much as + 6 and — 6, that is to 
say, a divergence of 12, have already been found to exist 
between the calorific value of a fuel as calculated by Dulong’s 
law and that obtained by direct testing. 

To throw as much light as possible on this con- 
tested question, the French Société d’Encouragement 

ur l’Industrie Nationale—a body resembling the 
English Society of Arts—put a sum of money at the disposal 
of its Chemical Arts Committee for studying the calorific 
value of the principal fuels used in industry. M. P. Mahler, 
Ingénieur Civil des Mines, undertook the task, and, at the 
laboratory of the Paris School of Mines, carried out a very 
extended series of experiments, the results of which have 
been given to the world in the Bulletin of the above-named 
society, forming the most complete and comprehensive treatise 
on the subject that has yet nm published. Moreover, all 
the details of the tests and analyses are given, a circumstance 
which not only affords the best guarantee of scrupulous care 
and scientific good faith, but also enables other experimenters 
in the same field to check the results and extend the 





experiments. 
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Fig. 1 shows the arrangement of the shell in the calorimeter, 
with accessories, as installed at the Paris School of Mines. 
Ais the insulated casing of the calorimeter D; B the Mahler 
shell; G the bracket for supporting the spindle, K, of the 
helicoidal agitator S, which is worked by the lever L, with a 
movement like that of hand drills ; I is the iron wire igniter, 
and M the pressure gauge; O, thereservoir of oxygen under 
pressure; and P, the battery for ignition. The calorimeter, 
made of sheet brass, has considerable capacity, on account of 
the large size of the shell. It contains 2:2 kilog.=5 lb. of 
water, which is a sufficiently large quantity to render negligible 
any errors arising from the loss of a few drops of water or from 
evaporation, all of which circumstances, while being favour- 
able from a scientific point of view, permit a manufacturer to 
carry out his own calorimetric tests. 

The calorific power of a solid or liquid fuel is determined in 
the following manner :—A gramme= 4, oz. of the substance 
to be tested is placed in the pan or capsule; the iron wire 
igniter is made ready; the cover of the shell is screwed 
down tight; the screw cock is put in communication with 
the oxygen reservoir, oxygen being allowed to enter the 
shell until the gauge shows that a sufficient pressure 
has been reached, generally from 20 to 25 atmo- 
spheres. After having closed the cock of the oxygen 
tube and the screw cock of the shell, the nut of the copper 
tube, which places the shell in communication with the 
oxygen reservoir, is unscrewed. Great care must be exercised 
in introducing the oxygen, so as not to disturb the test 
sample in the capsule. The shell, thus prepared, is placed in 
the calorimeter; and the agitator and thermometer are 
adjusted. A known quantity of water is poured into the 
calorimeter, and is agitated for a few minutes, so as to equalise 
the temperature of the whole apparatus, when the observa- 
tion begins. The experimenter notes the temperature every 
minute for five or six minutes, and then fires the charge by 
means of the battery. The combustion is almost instanta- 
neous; but the transmission of heat to the water of the calori- 
meter requires a few minutes. The temperature is recorded 
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Fig. 1-APPARATUS FOR CALORIMETRIC DETERMINATION OF FUEL 


M. A. Carnot and M. H. Le Chatelier, delegated by the 
Chemical Arts Committee of the Société d’Encouragement | 
to report on M. Mahler’s labours, observe that, not content | 
with studying coal and the liquid or gaseous fluids derived 
from it, he has extended his investigations into various other 
fuels, and has added some important observations on the 
spontaneous oxidation of coals, while he has also modified, 
so as to bring it within the reach of manufacturers, the 
calorimetric bomb of M. Berthelot and M. Vieille, with the 
approval of the first named. That this apparatus is 
appreciated is proved by its having been rapidly adopted by 
several steam users’ associations and railway companies, 
while a specimen has also been supplied to the Science and 
Art Department, South Kensington. 

The Mahler shell is practically a strong chamber, in which a 
sample of fuel to be tested is placed, when it is closed hermeti- 
cally, after which oxygen is introduced under pressure. Theshell 
is then immersed in the water of a calorimeter and the fuel 
ignited, when it burns completely and almost instantaneously, 
the water formed by the combustion of the hydrogen becom- 
ing condensed on the inside surface. The heat given out 
is then transmitted, without any loss whatever, to the water 
of the calorimeter, and is easily estimated, as in all calo- 
rimetrical operations. On account, however, of the rapidity 
of the operation, most of the corrections which are usually 
necessary, such as those arising from the evaporation of the 
water and variations of the surrounding temperature, are not 
required. The pressure of the oxygen is determined by the 
condition that combustion be always complete, so that 
an excess of oxygen is indispensable. 

Of the accompaning engravings, Fig. 2 shows a vertical 
section of the Mahler shell, forged out of high-class mild steel, 
possessing a tensile strength of 50 kilog. per square mm. 
(31 tons per square inch), with 22 per cent. of elongation. It 
weighs about 4 kilog.=8¢ Ib., and has a ang Ae 654 cubic 
centimetres = 40 cubic inches, the walls ing 8 mm. 
=y,in. thick. It is closed by a cover with annular fillet 
joint and lead ring. The cover is fitted with a ferro-nickel 
cock R, with conical screw and stuffing-box E, for the intro- 
duction of oxygen under pressure; and the platinum pan, 
with its suspender, for holding the fuel to be tested is clearly 
shown. The fuel is ignited by a small spiral of iron wire, 
through which an electric current is passed at the desired 
moment. The shell is nickelised outside, and enamelled 
inside for resisting the corrosive and oxidising action of 
combustion ; but the coating of enamel is so thin that it does 





not interfere with the transmission of heat. 





half a minute after the ignition, and then at the end of one 
minute, after which the temperature is taken every minute 
until the thermometer begins to descend, and then for about 
five minutes more, to determine the régime of the thermometer, 
during all which time the agitator must be worked .regularly. 
The principal data forthe calculation are now taken, and especi- 
ally one correction is made, viz., the loss of heat in the calori- 
meter before the thermometer 
reaches its maximum; and this is 
very slight on account of the 
rapidity of the operation, and the 
large quantity of water contained 
in the calorimeter. At the close 
of the observation, the screw cock 
is first opened, after which the 
cover is removed. The inside of 
the shell is washed with a little 
distilled water for collecting the 
acid liquid formed during the 
combustion, any acid drawn along 
by the oxygen when the cock is 
opened being negligible. The 
weight of nitric acid formed is 
determined by means of a solu- 
tion of potash of known strength ; 
and it is advisable, when testing 
substances poor in hydrogen, like 
coke, and therefore incapable of 
furnishing, by combustion, suffi- 
cient water to form nitric acid— 
it is advisable in such a case to 
pour a little water into the shell, 
as otherwise only hyponitric acid 
will be obtained. 

If A=the difference of tempe- 





: rature observed, and a_ the 
Fig. 2—Mahler Shell correction for cooling; P, 
the weight of water in the 


calorimeter ; P! the equivalent in water of the shell and its 
accessories; p the weight of nitric acid determined, and p! the 
weight of the iron wire spiral; 0:23 cal. being the heat 
of formation of one me of diluted nitric acid, and 1°6 
cal. the heat of combustion of a gramme of iron, then :— 


Q° = (4 + 2) (P + PY) — (0-23 p + 16 p). 
When testing coal in this manner, no account need be 
taken of the small quantity of sulphuric acid resulting from 





the oxidation of the sulphur, and which is determined ag 
nitric acid, the error being negligible in an industrial, that is 
to say, commercial test. While oil, tar, and heavy minera} 
oils may be tested in the manner above described, liquids 
which give out vapour, such as raw and rectified petroleum 
must be contained in a glass flask, into which the igniter is 
passed, care being taken, after the shell is closed, to permit 
as large access of oxygen as possible to the liquid. In deter. 
mining the calorific power of a gas of constant volume, a 
vacuum is produced in the shell, the exact capacity of which 
is known; and it is filled with the gas. A vacuum of a few 
milimetres of mercury is then produced, and the shell is filled 
for the second time, with gas at atmospheric pressure and the 
surrounding temperature, when the operation is continued as 
for solids and liquids; but care must taken not to dilute 
the gas with so large a quantity of oxygen as that the 
mixture shall cease to be combustible. 

A dry sample of Nixon’s navigation coal, which gave by 
analysis the following results—fixed carbon without ash, 
86°3 ; volatile matter without water, 10°15; hygrometric 
water, 1:85; and ash by calcination, 1‘7—showed on being 
tested in the shell—and the whole test only took 35 minutes— 
a difference of temperature corrected to 3°18 deg. C.=5:-7 deg. 
F. The heat given out is therefore 3°18 gr. x 2681 =8-5256 
cal, The heat of combustion of the iron wire is 0-025 x 1-6= 
0-04 cal. The heat of formation of nitric acid is 0-15 gr. x 
0:23 =0°0345 cal. Total 0°0745 cal. Deducting this from the 
total quantity of heat observed, gives the calorific power 
sought, viz., 8°4511 cal.; or for a kilog. of coal, 8451 cal. — 
15,211 B.T.U. per lb., with condensation of the water formed. 

An analysis of Wilson’s Dross Douglas Park Colliery coal, 
made for Mr. Bryan Donkin, jun., by Mr. R. R. Tatlock, 
City analyst of Glasgow, showed :—Carbon, 54°48 per cent. : 
hydrogen, 4°49 per cent.; oxygen, 8°87 per cent.; nitrogen, 
1°61 per cent. ; sulphur, 2°17 per cent.; ash, 16°54 per cent. ; 
and water, 7°84 per cent. ; while the calorific value obtained 
by M. Mahler was 6020 calories per kilogramme = 10,840B.T.U. 








per pound, and that by M. L. A. Legros, in the modified 
Thomson calorimeter, was 10,830 
B.T.U. per pound. This apparent 
concordance between the figures 
obtained by M. Mahler and M. Legros 
is only accidental, because the sample 
of Dross Douglas Park coal, tested 
by M. Mahler contained 18°8 per cent. 
of ash, while that tested by M. 
Legros contained 16°54 per cent. If 
this difference be taken into consi- 
deration, the calorific powers obtained 
by the two experimenters cease to 
be concordant, as, indeed, was pointed 
out by Mr. Thwaite in his answer 
to M. Legros at the last meeting of 
the Iron and Steel Institute. 

M. Mahler began his labours by 
making an elementary analysis of 
seven descriptions of coal, all French, 
excepting one of Pennsylvania an- 
thracite and an anthracitous coal 
from Tonkin. He calculated the 
calorific power of these coals by 
Dulong’s formula as modified by 
himself, and then compared the 
results with those obtained by direct 
test in the shell, putting them side 
by side in a table, which shows that 
contents of nitrogen, the mean of 
which is 1 per cent., have no relation 
with the calorific power. He then 
compiled a table with the results of 
analyses and tests of forty-four 
fuels, including thirty-one of coals, 
six of lignite, peat and wood, and 
seven of natural fuels, modified either 
by the action of high temperature or 
by that of the air. The coals, which 
were_ the object of his investigations, 
naturally occupy the largest place, 
most of the French districts being 
represented, but Wigan and Niddrie 
cannel being also included. All the results were calculated 
with abstraction of the ash and water; and under these con- 
ditions the various fuels were compared with one another, 
and their composition with the calorific power. 

It appears from the tables that, with abstraction of the ash 
and the hygrometric water, the calorific power of solid fuels 
of vegetable origin varies, in round numbers, from 4500 
calories for wood to 8900 calories for bituminous coal per 
kilogramme, which is equal to from 8100 to 16,020 English 
heat units per pound. The least calorific are the dry flaming 
coals, whose heat of combustion varies from 7840 to 8570 
calories per kilogramme, or 14,114 to 15,466 English heat 
units per pound, after which come the gas coals, 8400 to 8770 
calories per kilogramme, or 15,120 to 15,786 English heat 
units per pound. The most economical coals would appear 
to be the bituminous and semi-bituminous coals, showing 
from 8570 to 8870 calories per kilogramme, or 15,466 to 15,956 
English heat units per pound. It was found that certain 
anthracitous coals have a high calorific power, while the 
true anthracites resemble, so far as their heat of combustion 
is concerned, the ordinary flaming coals giving 8100 to 
8700 calories per kilogramme, or 14,568 to 15,660 English heat 
units per pound. Higher than the above calorific powers are 
those of colza oil, 9600 calories per kilogramme, or 17,280 Eng- 
lish heat units per pound, and petroleum and lighting gas, 
about 11,000 calories per kilogramme, or 19,800 English heat 
units per pound. 

The two English coals mentioned above, viz., Wigan 
and Niddrie cannels, gave the following respective results :— 
Carbon, 78°38 and 76°54 per cent.; hydrogen, 5 and 6; oxy- 
gen and nitrogen, 5 and 8:8; hygrometric water, 0°6 and 3°95; 
ash, 10°9 and 4-7—or, with abstraction of the ash and water, 
C., 88°56 and 83°79; H., 5°7 and 6-5; O. and N., 5°7 and 9°6 
—volatile matter with abstraction of the ash and water, 31:6 
and 53 per cent.; calorific power observed, 7761 and 7703 
calories per kilogramme, or 13,970 and 13,865:4 B.T.U. per 
pound; ditto, with abstraction of the ash and water, 8768 
and 8431 calories per kilogramme, or 15,804 and 15,176 
B.T.U. per pound. 

The above data permit of considering the controverted 
question as to whether there is a relation, sufficiently near for 
practical use, between the elementary composition of fuels and 
their calorific power, which is a function more or less complex 
of the composition. This may be put ina simple form by 
stating that the heat of combustion of a fuel is equal to the 
difference between the heat of combustion of its elements and 
the heat that was disengaged in its formation. If Q° be the 
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ific power of the fuel, Q the heat of combustion of its 
pecan gi W the heat of combination: then Q® = Q! - W, 
or W = Q' - Q*. Let H equal the percentage of 
hydrogen in the combustible, » the heat of combustion of the 
hydrogen, C the content of carbon, y the heat of combustion 
of carbon, and O, N the percentages of oxygen and nitrogen. As 
W is evidently a function of the oxygen and nitrogen, W = 
(0+N). From the above the following formula may be 


iled :— 
comp Qo =Cy+Hn - #(0+N). 

Adopting, for the value of n, 34,500 calories per kilog., which 
is the heat of combustion of hydrogen with condensation of the 
water formed, and taking y as the heat of combustion of 
charcoal, viz., 8140 calories per kilog.—which is nearer the 
truth than the 8080 calories generally taken—the following 
expression of the calorific power of one kilogramme of a fuel 
may be stated as follows :— 

ge = SOC + $4,000 _ 4 10 4 19, 
Now, it may be ascertained by experiment that it is possible to 
assign to w a constant numerical value, as the expression 
W = 30 cal. (O + N) practically represents the calorific power 
of a fuel defined by the contents of C, H and O + N). 

The formula obtained by M. Mahler under these conditions 
is, for a kilogramme of fuel, 

q= 8140 C + 34,500 H — 3000(0 + N) 
aid ’ 





100 
in calories. It would appear to give the calorific power of a 
given fuel of vegetable origin, such as wood, coal, lignite, and 
peat, with sufficient exactitude for all practical purposes. 
The above formula may also be stated as follows :— 
q = 111-4 C + 375 H — 3000, 
which is more easily calculated. 

As regards Dulong’s law, M. Mahler’s experiments show 
that it gives the calorific power of coals with sufficiently near 
approximation for industrial purposes, but that it cannot be 
applied to fuels like wood and peat, which contain a high 
percentage of oxygen. M. Mahler also remarks that his 
formule and that of Dulong do not give correct results when 
applied to coals of the cannel class. 

The calorific value given by the new apparatus is the 
tieoretical heat of combustion of the substance tested, with 
condensation of the water formed by combustion of the 
hydrogen. The a water of the fuel is moreover in 
the same state before and after combustion, that is to say, 
condensed. Under certain circumstances it may be asked 
what becomes of this figure, if it be supposed that part of the 
theoretical heat is expended in vaporising the hygroscopic 
water and the water formed, as happens on the bars of 
furnaces. If Q be the heat of combustion of one kilogramme 
of fuel ; P, the calorific power, supposing the water vaporised ; 
A, the content of hygroscopic water; and H, the content of 
hydrogen corresponding with 9 H of water formed; then, 
adopting 600 calories for the vaporisation heat of the water, 

A+9H 
ra 100 
A+9H 


Now, the term for correction 600 is easy to deter- 
mine with sufficiently near approximation for practical 
purposes. Simple desiccation gives the quantity A; and it 
may be remarked, concerning the product of 9H, that fuels 
may be divided into several classes, in which the contents of 
hydrogen vary so little that variations in the term of correc- 


tion 100 600 may be left out of the question. It may be 


asserted from the results of a large number of analyses that, 
with abstraction of the ash and hygroscopic water, the mean 
content in hydrogen of gas and flaming coals is 5-5 per 
cent., corresponding, in round numbers, with 300 cal. for 


the value of 2H 600 ; the mean content in hydrogen of 


100 
bituminous coal is 5 per cent., corresponding with 270 cal. ; 
that of semi-bituminous coals is 4 per cent., corresponding 
with 220 cal.; that of poor and anthracitic coals is 3 per cent., 
corresponding with 160 cal.; and that of anthracites differs 
but little from 2 per cent., giving 110 cal. 

The values given above—which must necessarily be modified 
by calculation, for a coal containing a given proportion of ash 


and hygroscopic water—of ss 600, considered as constant 
in each class of coals, permit of calculating the calorific 
power, with vaporisation of the water, with a sufficient degree 
of correctness. It may be considered that the figures thus 
obtained will generally differ by less than 1 per cent. from 
that which would have been given by calculation while taking 
exact account of the content in hydrogen, obtained by 
elementary analysis, which M. Mahler deems perfectly useless. 
To take an unfavourable example, in which the actual con- 
tent of hydrogen differs appreciably from the mean, given 
above, the calorific value of a semi-bituminous coal from the 
Grand Combe Colliery was found by the shell to be 8750 cal., 
with abstraction of the ash and water. As the content of 
hydrogen is 4:46 per cent., the calorific power, taking into 
account the vaporisation of the water formed, is 8750 
- Cu 600 or 8510 cal. By the approximate method 
the figure obtained is 8750 - 220=8580 cal., that is to say, a 
— of only 20 cal. per kilogramme, or 36 B. T. U 
per lb. 








AMERICAN ENGINEERING 
(From our own Correspondent.) 


The Chicago Exposition.—The question of fuel for the boiler plant 
required to furnish steam for motive power was given consideration 
several months ago, and after the respective merits and cost of 
coal, gas, and oil, had been considered, it was decided to adopt 
the latter, largely on t of i and ease of storage. 
As the boilers will form an interesting exhibit, it is very desirable 
to keep the boiler-room clean and accessible, which could hardly 
be done with coal stoking. The Standard Oil Company has the 
contract for oil at 724 cents per barrel of 42 gallons, to be delivered 
wy pipe line or tank cars into the storage tanks provided by the 
Exposition authorities. There are twelve tanks of ,%in. boiler 
iron, 8ft, diameter and 25ft. long, containing a total of 112,500 
gallons. These are placed in underground chambers, with brick 
walls 32in. to 18in. thick, and a roof of I-beams and brick arches 
about a foot below the level of the ground. There are six com- 
et, separated by brick walls, each containing two tanks. 

he pipe line runs from the main pipe line at Whiting, forty miles 
distant. From the storage tanks the oil will be umped to a 
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standpipe 30ft. hi h and 30in. diameter, from which the supply 
pore run to the boilers, thus maintaining a uniform pressure at 
e burners, 


which will be of different patterns, selected by the 
makers of the various types of boilers used, which are all of the 
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water-tube type. There are forty-eight boilers of six or seven 
different makes, aggregating about 30,000-horse power. The 
large pier for steamship traffic is at the southern end of the 
og s, and extends 2300ft. out into the lake, with a width of 
t. Itisa pile structure, with wooden piles 35ft. long, and 
about 12ft. apart, driven 12ft. into the bed of the lake. These 
are capped by 12in. by 12in. timbers carrying 2in. by 12in. 
floor joists, with a 2in. plank floor. Mooring piles and fender piles 
are placed along the sides and end of the pier, and rip-rap stone is 
spread between the piles up to the water-line. Upon this pier is 
a section of the “‘ Multiple Speed Railway,” running its entire 
length. The line is a continuous moving platform, or travellin 
footpath, in fact two platforms, the inner one fitted with seats an 
travelling at twice the rate of the outer one upon which persons 
walk, thus increasing their speed. The line has a loop at each 
end, and is surrounded by a stationary platform, access to which 
is reached throngh automatic turnstiles, and a flight of steps 
5ft. 6in. high, corrugated iron roof is supported by posts 
between the tracks. The platform is carried by 351 flat cars, 
running on a track of 3ft. 9in. gauge, ten of which have iron 
frames and carry two 15-horse wer electric motors, one 
for each axle, giving a total of -horse power. The speeds 
of the slow F fast platforms are about 24 and 5 miles per 
hour, and the carrying capacity of the line is 32,000 passengers 
r hour past a given point. Seating capacity is provided for 
F500 ngers. Negotiations are being made for intro- 
ducing this travelling footpath into England. One of the 
‘*side shows” is to be an enormous steel wheel, carrying cars 
hung on the perimeter to carry passengers and give them a 
general view of the grounds from an elevation. The wheel will 
resemble an immense bicycle wheel, 250ft. in diameter, with the 
axle carried in bearings on two steel framed towers 140ft. high. 
The wheel is 28ft. wide, and will carry 36 cars swung from trunnions, 
each car weighing 15 tons, and having a capacity for 60 passengers, 
making a total of 2160 eo The steel towers are 5ft. square 
at the top, 50ft. by 40ft. at the base, and have a pile and concrete 
foundation. The wheel itself will weigh about 3000 tons, the total 
weight of metal being 4300 tons for wheel and towers. The axle is 
33in. in diameter. The structure originated with, and was designed 
by, Mr. Ferris, an engineer of experience in bridge and structural 
ironwork, and the wheel will be an interesting specimen of steel 
construction. Six cars can be loaded and discharged simultaneously 
and the speed will be one revolution in ten minutes, and passengers 
will be given two revolutions. The wheel will be lighted by electric 
incandescent lamps. A duplicate driving plant has been provided 
consisting of two horizontal engines of 2000-horse power, with 
cylinders 30in. diameter and 4ft. stroke. The engines drive gearing 
which engages with a rack on each side of the rim of the wheel, 
and also achain belt which is looped over a sprocket wheel on the 
axle. The cars on the electric elevated railway will be open cars, 
with transverse seats, side entrances, canopy roofs, and rolling 
curtains to protect passengers from sun or rain. The sides are only 
as high as fx backs of the seats. At each end is a platform pro- 
vided with a hand-brake wheel and a lever, for opening and closing 
all the doors on one side simultaneously. They are 45ft. long over 
the platforms, and are carried on two four-wheel trucks or bogies, 
with 3ft. wheels and 5ft. wheel base, about 35ft. centre to centre 
of truck pins. The cars are 8ft. 6in. wide, 8ft. 5in. high inside, 
and 12ft. 6in. high from rail to top of roof. There are fourteen 
transverse seats. The Westinghouse brake is used, the reservoirs 
being charged from storage tanks supplied by a stationary com- 
pressor plant. The line is about three and a-half miles long, with 
end loops, so that all switching or shunting is avoided, and trains 
will be run on 14 minutes’ headway, or forty trains per hour. 
Each train will consist of a motor car and three trail cars, the 
motor car having a 50-horse power single-reduction motor on each 
of the four axles. The current will be taken from a conductor 
between the rails, by means of a hanging trolley arm. The power 
plant consists of three 750-horse power, one 1500-horse power, and 
one 2000-horse power engines, supplied,by ten water-tube boilers, 
and coupled direct to generators of 500 kilo-watts. The following 
is the list of engines which will furnish the motive power for 
machinery, &c.:— 





Horse-power. 
One Buell cross compound .._. ra 480 
One Armi: mand Sims simple .. 500 
One General Electric triple-expansion 500 
One Pheenix triple-expansion .. .. 500 
One Phoenix tandem compound. . 250 
One Pheenix simple au. id 40? ae 250 
One E, P. Allis cross compound... .. Sate Clie tae ik 500 
One E. P. Allis quadruple-expansion .. .. .. .. «.. 2,000 
Two Woodbury tandem compounds (600 and 375-horse 
as. 56s ce As ee se oe 50 Se Owe 75 
One A. L. Ide simple a 200 
One A. L. Ide tandem compound os oa (06 225 
One Ball and Wood cross compound... .. .. .. «. 200 
Two Ball and Wood simple (150 and 150-horse power) .. 300 
Two Ball and Wood tandem compound (150 and 150-horse 
One Fraser and Chalmers triple-expansion .. . 1,000 
One McEwen tandem compound .. .. .. .. .. «. 220 
Two Westinghouse, Church, and Kerr compounds (830- 
ES at ok oa tne “ag ad ae 20k Sa, 48 660 
Two Westinghouse, Church, and Kerr compound (1000- 
PG Ge ie a arr © 
One Buckeye triple-expansion .. .. 1,000 
One Buckeye tandem compound... .. .. .. «. ss 150 
Three Buckeye simple (two of 125-horse power, one of 190- 
ys ean oe) we oa. Se ks) ee, oe ae 440 
One Buckeye cross compound .. .. 2. 6. 6. ee ee 300 
Two Russell double tandem compound (500 and 250-horse 
ts 20t'ok xk eg Lem, ae, os ea 06's 750 
One Atlas compound «i 1,000 
One Atlas tandem compound .. .. .. .. «. 500 
One Mclntosh-Seymour double tandem compound 1,000 
One Lease and Bodley cross compound .. “ 300 
One Lease and Bodley tandem compound 300 
One Bass cross compound .. .. .. .. 220 
One Watertown double tandem compound 250 
Two Skinner simple (150-horse power each) .. 300 
Total, forty engines, aggregating .. . 17,570 


These engines will drive the line shafting and the generators for 
are and incandescent electric lighting, and in addition there will 
be several American and foreign engines as working exhibits in 
the Machinery Hall, also driving line shafting by belts and pulleys. 
The total power of working engine plant will be about 25,000. 
horse power, with a main boiler plant of 30,000-horse power. This 
is exclusive of separate engines and boilers for the electric railway 
plant, &c. 

Anchorage of suspension bridge.—At a recent meeting of the 
American Society of Civil Engineers, a paper by Mr. G. Bouscaren, 
on the restoration of the cable ends of the Covington and Cincinnati 
suspension bridge, was presented. The bridge has a centre span of 
105/ft. and side spans of 281ft. each. There are two main cables 
12hin. diameter, with 76 inclined stay cables, 2}in. diameter. The 
anchor chains and cable ends are embedded in ashlar masonry with 
rubble filling, laid in cement. Each cable consists of seven strands 
of 740 iron wires of y square inch sectional area, and the ultimate 
strength of each cable was estimated at 4196 net tons. Each cable 
is wrapped continuously with No. 10 wire, the wrapping extending 
lft. into the masonry. From this point the sivas diverge and 
connect to the anchor chains at 15ft. back, by 4$in. pins. Each of 
the strands divides into four parts, each part being looped around 
a cast shoe, through which the pin passes. The bridge was com- 
pleted in 1867, and in 1891 it was decided to have the work 
examined. The masonry was found to be irregular in quality and 
poorly laid. The mortar in immediate contact with the wires was 
impregnated with iron rust, which formed a crust around the wires 
which was removed with difficulty. The section of the outside 
wires was found to beconsiderably reduced, causing an estimated loss 
of one-eighth of the strength of the cable. Tests of twelve pieces of 
where they were in the bestcondition showed 2 per cent. average wire 
loss of strength. To restore the strength of the cables there were 





attached to each one four auxiliary iron bars, each of lin. 
by 3in. section. These were looped over the ends of the 
pins at the upper ends of the anchor chains, thus giving 24 
square inches of section, and attached to the cables outside 
the walls. The outer ends of the bars were threaded, and 
the bars made taut by screwing up the nuts upon them. 
Thirty collars, 4in. by #in., were clamped on each cable with two 
bolts of 4in. diameter. Each collar was dressed true on the edges, 
and fitted closely to those adjacent, so as to form a continuous 
sleeve 10ft. long over the cable. Four 5in. by Sin. angle irons, 5ft. 
long, with bars l4in. by 5in. between, were rivetted to the ten 
collars farthest from the anchor bars, to form a bearing for the 
head block, against which the nuts upon the auxiliary bars pressed. 
The head block was made of six steel plates 2in. oe Rose by 26in., 
dressed on all faces and assembled together, breaking joints, and 
joined by twenty turned bolts of 1jin. diameter, with countersunk 

eads. The adjustment of the working stress of 10,000 lb. per 
square inch in the auxiliary bars was determined by the measured 
compression of lead cylinders 2in. in diameter by 3in. long. These 
were put under each nut and the power applied to the wrench 
measured at the time of a compression of O-6in. They were then 
removed and the same power applied to the nut when screwed 
home, care being taken to thoroughly lubricate all the parts. To 

reserve the cables from rust in the future, the whole of each cable 
rom the lowermost clamp to the end is enclosed in a tight as 
iron casing. The masonry was then rebuilt, and the casing filled 
with, paraffin oil. The oil used is known as Zone oil, flashing at 
350 deg. Fah. This is so penetrating that it was found to be 
steadily escaping, and finally appeared at the face of the masonry. 
It was then withdrawn and replaced by paraffin wax, which melts 
po 116 deg. Fah. The work was completed in 1892, and has proved 
effective. 








LAUNCHES AND TRIAL TRIPS. 


On Thursday last week the two powerful dredgers, named 
respectively the Irk and Medlock, were successfully floated in 
the Salford Docks of the canal, where they have been built. Both 
of these dredgers were constructed by Messrs. Fleming and 
Ferguson, shipbuilders and engineers, Paisley. They were put 
together at the firm’s yard at Paisley, taken down, forwarded 
by rail in pieces to Salford Docks, and finally completed in the 
bed of the canal. Each of these dredgers is capable of raising 
500 tons per hour of material from a depth of 30ft. They are to 
be immediately set to work to complete deepening operations on 
the canal. 

On Saturday Sir Raylton Dixon and Co. launched from their 
Cleveland Dockyard, Middlesbrough, a screw steam hopper of 
special design, for the London and South-Western Railway Com- 
pany, for use in connection with the improvements of docks, &c., 
at Southampton. This vessel being very urgently needed, has 
been rapidly built, and she has a hopper capacity of over 500 tons 
of dredged materials. Special winches have been fitted for work- 
ing the hopper doors, and many improvements are embodied in 
the construction of the vessel which will enable her to deal success- 
fully with the work for which she has been designed, which has 
been made a speciality of her builders. Her dimensions are :— 
Length, 152ft. 6in.; beam, 25ft. lin.; depth, 10ft. She has been 
constructed under the supervision of Mr. John Dixon, dock super- 
intendent, Southampton. Engines will be fitted by Messrs. 
See. English, and Co., of Middlesbrough. 

On Wednesday there was launched from the Cleveland Dockyard 
of Sir Raylton Dixon and Co., Middlesbrough, a steel screw 
steamer of the partial — deck type, with p and raised 
quarter deck, which has been built to the order of Mr. Embiricos, 
of Braila, under the superintendence of Messrs. Wm. Esplen 
and Son, of Liverpool. Ber principal dimensions are :—Length, 
313ft.; beam, 41ft. 2in.; depth moulded, 21ft.; and she has a 
deadweight carrying capacity of over 3500 tons. The greater 
— of the exposed decks are of chequered iron, the remainder 

ing steel sheathed with wood. Water ballast is provided for 
under the machinery space and at the ends of the vessel, also in 
deep tank amidships. A very complete outfit of steam machines 
will be supplied for working cargo, for steering, for working the 
anchors, &c. Engines will be fitted by Mr. John Dickinson, of 
Sunderland, the cylinders being 23in., 37in., and 60in. by 42in. 
stroke, with large boilers working at a pressure of 1601b. As the 
steamer was leaving the ways she was named the Embiricos by 
Miss Boolds, 

Seven months ago Messrs, William Simons and Co., of Renfrew, 
received an order from the British Admiralty for the construction 
of one of their patent hopper dredgers, and yesterday— Wednesday 
—it was launched complete with its engines, boilers, and machinery. 
It is named the St. Michael, and is the fourth hopper dredger the 
builders have supplied to the British Government. The St. Michael 
is built to the full requirements of the Admiralty, and all the most 
recent improvements have been adopted in its construction. The 
bucket iki works through a stern well opening, and will dredge 
to a depth of at least 45ft. below the water level. The buckets 
have a a of 15 cubic feet each, and are specially designed 
to lift and discharge very sticky clay. A special auxiliary pump- 
ing engine is provided for washing this material out of the hoopers, 
shoots, &c. frome winches having three chain barrels, and two 
large bee my ends are placed on raised platforms at the bow and 
stern of the dredger for handling the mooring chains and warping 

urpose. Each winch is driven by separate engines, and the 
varrels all work independently. A very powerful steam 
hoisting engine and gearing is placed aft to raise the 
lower end of bucket ladder and tumbler to the 
level, and thus facilitate any repairs that may require 
to be done thereto. Large shoots are provided for conveying the 
débris from the buckets into the dredger’s own hoppers, or into 
barges alongside. The St. Michael has two hoppers, capable of 
containing together 600 tons of dredgings. A feature in the con- 
struction of these hoppers is that the sides are vertical ; this 
departure from the usual sloping sides is to allow of the quick dis- 
charge of the dredged material, which is of an extremely adhesive 
nature at Portsmouth Dockyard, where the dredger has to work. 
For the —— of handling the vessel quickly when steering, two 
large rudders are fitted aft ; they are controlled by steam steering 
gear, placed on the bridge forward. The hopper doors are lifted 
by quick-acting steam appliances, as well as by hand-power when 
required. The vessel is propelled and the dredging machinery 
worked ;by two pairs of compound surface-condensing engines, 
which will propel it at a speed of nine knots an hour. Steam is 
supplied from two steel boilers, constructed to Admiralty require- 
ments for 1001b. working pressure. Large and comfortable cabins 
fitted with berths, seats, &c., are provided for the officers and 
crew. In the course of a few days the St. Michael will leave 
Renfrew for Portsmouth, where she will be employed. 











INSTITUTION OF CIVIL ENGINEERS: MANCHESTER ASSOCIATION OF 
STUDENTs.—At the annual meeting of this Association, Mr. Lionel 
B. Wells, president, in the chair, Mr. W. Hunt, engineer of the 
L. and Y. Ry. Co., was elected president for the ensuing session. 
As vice-presidents :—Messrs. E. Leader Williams, A. Ross, C. S. 
Allott, M. Inst.C.E. Messrs. H. N. Allott and E. W. Hardman 
again undertook the duties of hon. secretaries. 


THe Rica-Dvinsk Raitway.—Her Majesty’s Consul at Riga 
has notified to the Secretary of State for Foreign Affairs that the 
Riga-Dvinsk Railway Company have invited tenders for the 
delivery of 15,100 tons of coal at eo during the navigation of 
1893. Tenders must be handed in by noon on the 14th inst. 
Such particulars as her Majesty’s Government —_ can be seen 
on personal —_— at the Commercial Department of the 
Foreign Office from eleven to six daily. 
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IMPROVEMENTS IN TOOL HOLDERS AND 
CUTTING TOOLS. 


Mar. Tuomas Buears, of Freme-street, Chorlton-on-Medlock, 
Manchester, has designed several improvements in turning 
tools and tool-holders, which we illustrate in the accompany- 
ing drawings. It will be seen that the turning or planing 
tool consists of a circular disc, the cutting edge being formed 
by means of a notch or recess in the circumference, and the 
disc is rotated on a pin or bolt passed through it at a position 
out of its centre. The tool-holder carries the cutting tool 
between two jaws, where it is held in position for its work by 
a thrust pin acting on a part of its circumference at one side 
of the centre, and in the disc cutting tool three holes are 
arranged round the centre to enable the tool to be completely 
rotated by the thrust pin in order to utilise the whole circum- 
ference for cutting. One main object in designing this 
improved tool and holder has been to afford greater facilities 
for the economical use of tool steel of all kinds, and it varies 
from other similar appliances in that by the method in which 
the cutting disc is supported between the jaws, it is carried 





excentrically, and by means of the separate holes its position 
can be gradually varied 
so that the whole of 
the circumference of the 
cutter can be utilised— 
the position of the cut- 
ting edge being gradu- 
ally brought forward as 
it is worn down by use 
and re-grinding. An- 
other advantage of these 
eccentric holes is that 
the cutter can be raised 
or lowered to suit the 
varying centres of dif- 
ferent lathes, and this 
arrangement gives it 
practically a range of 
from Sin. to 1ldin.; 
whilst another and 
equally important ad- 
vantage gained by the 
excentric position in 
which the cutter is sup- 
ported is that it cannot 
possibly slip from its 
work, the tool being 
held rigidly in position 
below the point of sus- 
pension by the thrust 
pin, actuated by a forc- 
ing screw, which, as 
already indicated, also 
regulates the position of 
the cutter in relation to 
its work according to 
the lathe, or as it is 
ground for sharpening. 
The introduction of a 
thrust pin for holding 
the cutter in position 
also possesses the advan- 
tage that it dispenses 
altogether with any 
packing of the _ tool- 
holder in the slide rest, 
all that is necessary be- 
ing simply to bolt down 
the tool-holder, and 
after regulating the cut- 
ter by means of the 
forcing screw, the only 
further operation re- 
quired is the tightening 
of the bolt support be- 
tween the jaws of the 
tool-holder. This ar- 
rangement of holder 
also enables two sepa- 
rate tools to be used 
simultaneously, one 
roughing, and the other 
finishing at the same 
operation, or in heavy 
work two roughing tools 
may be used at the 
same time; one, of 
course, taking the cut 
slightly in advance of 
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“The Foundations of the Two River Piers of the Tower Bridge,” 
by Mr. G. E. W. Cruttwell, M. Inst. C.E. . 

Owing to the anne of the lofty towers supporting the suspen- 
sion chains of the shore spans, and the high- evel footways over 
the opening span of the bridge, the dimensions of the foundations, 
with a load of four tons per superficial foot, worked out to 100ft. 
in width, by 2044ft. from end to end of the cut-waters. This 
large area was excavated by sinking four caissons, each 28ft. 
square, on the north and south sides of each pier, with two tri- 
angular-shaped caissons at each cut-water. The twelve caissons of 
each pier were ali spaced 2ft. 6in. apart, and enclosed between 
them a rectangular space, 34ft. by 1244ft., in the heart of the pier. 
This was not excavated until the permanent, work forming the 
outer portion of the pier had been built continuously within the 
caissons, and in the narrow spaces between them, up to the level 
of a few feet above high-water. This method was cheaper and 
was attended with less risk than that of using larger caissons ex- 
tending across the pier. 

The caissons consisted of a single skin of wrought iron varying 
in thickness from }in. at the bottom to jin. at the top. The skin 
was supported every 3ft. or 4ft. in height by pitch-pine frames, 
with diagonals of the same material across. e joints of the 
removable portions were made watertight with india-rubber. The 
bottom section of each caisson was erected on a temporary platform 
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the other. The illus- BLEARS’ CIRCULAR CUTTERS AND TOOL HOLDERS 


trations show the tool- 

holder with a square stem, but when used for chasing 

or screw-cutting purposes the stems of the holders are 

made round, so that they can be canted to suit the 

rake of the screw to be cut. The holders can also be 

made with straight stems as shown, or at any angle to meet 

the requirements of special work, but they are so arranged 

that the cutters in all cases remain straight, the jaws sup- 

porting them being placed at the angle required. On the face of 

each cutter a fine grinding line is circumscribed as a guide for 

the workman in grinding up the tool to prevent it being cut | 
away below a certain point, and the tool can be kept in use 

until the whole of the surface outside this fine line has been 

completely ground away, leaving a small disc simply 

diminished in size by the amount of material which has been 

ground away. Amongst other special features that the 

inventor claims for these new tools is that, in addition to the 

economical use of the expensive tool steels, no smithing or 

tempering of the tools is required, and that less grinding is 

necessary. Test tool-holders and tools made on the above 

design have been worked for several months at one or two | 
engineering shops in the district, and we are informed that | 
they have given complete satisfaction for turning, planing and 
shaping purposes, and have fully carried out the special 
advantages which Mr. Blears claims for them. Our illustra- | 
tions show a plain and sectional elevation of the tool-holder 

and cutting tool, two sections of an angle tool-holder, and a | 
group of the special cutters which, of course, can be designed 
to meet all varying requirements of work. 








THE INSTITUTION OF CIVIL ENGINEERS. 


AT the ordinary meeting on Tuesday, the 28th March, 1898, | 
Mr. Harrison Hayter, president, in the chair, a paper was read 
giving an account of the methods adopted in the construction of | 





fixed a short distance above low-water. Two pairs of trussed 
beams were placed above the caisson, with their ends supported 
upon the staging on either side, and four 2}in. rods passed between 
the beams, and were connected to the caisson near each corner. 
The rods were screwed at the top for several feet, and, by setting 
up the screws, the caisson was slightly lifted, whilst the platform 
was cleared away from beneath. The caisson was then lowered 
down on to the bed of the river, and the excavation was com- 
menced. Divers and grab machinery were employed at first ; but 
as the ground consisted of the London clay, it was only necessary 
to sink the caissons some few feet beneath the river-bed, when the 
water could be pumped out of them, and the excavation continued 
in the dry. 

The reliable nature of the clay rendered it possible to undercut 
beneath and beyond the bottoms of the caissons, whereby a con- 
siderable saving was effected in contracting the limits of the 
caissons within the outside line of the foundations. The under- 
cutting was timbered with 1}in. poling-boards, strutted back with 
timber props against the bottom of the foundations. By executing 
the under-cutting in sections, and quickly filling in the concrete as 
soon as the excavation of each section was completed, the danger 
that was liable to arise frorn any serious swelling of the clay was 
much diminished. After two adjoining caissons had been sunk 


| and partially filled with concrete the space between them was 
| enclosed by driving piles in grooves specially provided at the 


corners of the caissons. This allowed the adjoining sides to be 
removed and the intervening space to be excavated and concreted 
up ; thus converting the two caissons into one. By repeating the 
process a continuous caisson surrounding the heart of the pier was 
obtained. Within this the outer portion of the pier was built to a 
height of 4{t. above Trinity high-water, thus forming a cofferdam 


| to exclude the tide from the inner portion of the work. When 


the latter had been pumped out and excavated the inner sides of 
the caissons were taken out, and the heart of the pier was filled 
in. The whole work was bonded together by numerous dovetails 
in the concrete, and by toothings and rackings in the brickwork. 

The materials in the two piers, from foundation line up to a 
level of 4ft. above Trinity high-water—a height of 60ft.—consisted 











of 25,220 cubic yards of cement concrete, 22,400 cubic yards of 
brickwork in cement, and 3340 cubic yards of Cornish granite ; 
making a total of 50,960 cubic yards. The cost of the same, in. 
cluding all subsidiary items, such as stagings, caissons and excava- 
tions, amounted to £111,122; so that the average cost of the con- 
struction was £2 3s. 7d. per cubic yard, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

SINCE last report, the accountants to the Iron Trade Wages 

Board have issued their return, giving the net average selling 

price of iron for the first two months of this year. This shows 

that the average was £6 4s. 5*84d., compared with £6 5s. 6d. for 

November and December last, or a decline of 1s. 1d. per ton, 

Compared with the net average selling price of bars, sheets, hoops 

and plates at this time a year ago, the Just declared price is a drop 

of 5s. 6d. per ton, since the figure for January an February of 
last year was £6 9s. 114d. The average for January and February 

1891, was £6 13s. 7d., and for 1890, rs 18s, 4d., so that there has 

been a total decline during the last three years of no less than 

£1 13s. 11d. per ton. 

The last wages reduction took place in October, when the men’s 
remuneration, which for a year and three-quarters previously had 
stood at 8s. per ton for puddling, was drop to 7s. 9d. The 
accountants’ return tome last February, referring to the prices 
realised in the closing two months of 1892, announced a drop of 
1s, 8d. per ton in selling prices, but no reduction in wages followed. 
The present return, therefore, makes a total decline of 2s, 9d. per 
ton in selling prices, for which ironmasters have as yet had no 
relief in the matter of wages. At a meeting of the Wages Board 
held on Tuesday at Dudley, the employers, therefore, put in a 
claim for 24 per cent. reduction on millmen’s wages, and 3d. per 
ton on puddling, which would make puddlers’ remuneration 7s. 6d. 
per ton. The employers base their claim not only upon the state 
of things just shown in Staffordshire prices, but also upon the 
24 per cent, wages reduction which has just been declared in the 
North of England, and they state that, though they would 
like to see the continual lowering of prices cease, yet the 
ower of stopping it does not rest in their hands. Mr. B. Hing- 
ey, M.P., Chairman of the Wages Board, stated on Tuesday that 
they were handicapped by railway rates, and had not only to com- 
pete with the North of England and South Wales, but with Belgian 
and German iron, which was in an ever increasing rate of pro- 
duction, and which was sold at very low prices. He had received 


|a report from the British Iron Trade Association, which showed 


that the German exports were last year enormous, and the low 
prices simply alarming. The employers point out, that if they are 
to remain in the district and provide work for the hands, they 
must be placed in a fair position with regard to the relative wages 
paid in South Staffordshire and the North of England. Although 
on one occasion wages in this district were ls. 3d. per ton above 
Cleveland, or 1s. 3d. to the Staffordshire employers’ disadvantage, 
yet it has for some time past been agreed that during the tem- 
rary abeyance of the Midland sliding scale, the difference 
Ean the two districts shall only be 6d. per ton, the Stafford- 
shire men being paid 6d. more than the North of England, in 
consequence of working long weight instead of short weight. The 
reduction which the employers now claim would still maintain this 
difference between the two districts, 
The operative members of the Wages Board opposed on Tuesday 
the proposed reduction, on the grounds that /s. 9d. per ton for 
votltin was the lowest point to which puddlers’ wages should go, 
and that as the men had no control over the causes which brought 
about successive reductions, the time had come when astop should 
be put to the present downward tendency. The operatives argued 
that if wages g° down to 7s. 6d., they will, owing to the difficulty 
of getting under hands, be in a worse position than when wages 
stood at 6s. 94. The men, however, ultimately offered to accept 
arbitration, and it was resolved, ‘‘ That the Board having failed to 
come to an agreement, the matter be referred to the president, 
Sir Thomas Martineau ; the works in the meantime to be carried 
on according to the rules of the Board.” 

The iron market is not strengthened this week by the fact that 
the ironmasters have claimed a reduction in wages, and pending 
the quarterly meetings next week, only little is at present doing. 
To-day’s—Thursday—market in Birmingham evidenced by the 
thin attendance that the holidays cannot yet be considered as over, 
and there was a general disposition to postpone business for 
another week. If the arbitrator should award a reduction in 
wages, it cannot, however, make much difference to the general 
price of iron, since, with few exceptions, prices have declined 
from month to month for the last three or four years, and have 
now got down to a point which really admits of scarcely any 
further change. Marked bar prices are steady at £7 10s., medium 
qualities of bars are upheld at £6 7s. 6d. to £6 10s., and third-class 
bars are £5 12s, to £5 15s. Offers for lower rates for medium and 
third qualities are mentioned, such, for example, as £6 5s, for the 
former and £5 10s. for the latter. But except for a large tonnage 
of one uniform size, which would obviate changes of rolls, the 
miniraum rates mentioned are promptly declined. 

Demand in the sheet iron trade is better than for some other 
classes of material. Prices, however, keep very unsatisfactory in 
this as in other branches, and complaints are heard on all sides. 
Sheets of 20 w.g. are selling at £6 12s. 6d. to £6 lds. per ton; 
24 w.g., £7 easy ; and 27 w.g., £7 15s. The galvanisers are also 
complaining of the ——— existing in their department, and 
of the fact that merchants are offering galvanised corrugated 
sheets at as low as £10 15s. f.o.b. Liverpool, for 24 w.g., which 
means their being able to buy at as low as £10 12s. 6d. Makers, 
however, mostly quote £11 to £11 5s. Makers of thin sheets for 
deep stamping and similar purposes stated this—Thursday—after- 
noon in Birmingham that buyers are doing all they can to cut 
down prices. These sellers quoted £10 per ton for good sheets, 
while some consumers professed their ability to buy from South 
Wales at £8 10s. per ton. Makers, however, were prompt in 
declaring that such a figure could not possibly be for sheets of 
a quality and finish as those for which they are demanding 


Hoops are selling at £6 to £6 10s, at works, according to quality, 
and bedstead strip moves on the basis of £6 5s. for ordinary sizes. 
In the gas tube strip trade £5 15s. continues to be quoted on the 
open market as the minimum of the associated makers, but some 
large buyers declared this afternoon that they were freely making 

urchases from non-associated makers at £5 7s. 6d. and £5 10s., or 

. to 7s. 6d. per ton less than the association figure. Under these 
circumstances it is easy to see that the present is not an easy time 
for the association to make much impression upon the market. 

Much surprise has been occasioned among iron and mineral 
agents here during the last few days at the prices which it is 
understood the Great Western Railway Company has just obtained 
at its half-yearly sale, for permanent way iron, scrap and old steel, 
and iron rails. The tenders submitted by buyers of the former 
were as high as from 46s. to 50s. 6d. per ton, figures which are from 
4s. to 8s. per ton advance over the prices which can be got for 
scrap iron in this district ; 42s. 6d. per ton at most is declared to 
be the figure for local scrap, so that prices just obtained by the 
Great Western Company would seem to argue some peculiar con- 
ditions in the minds of buyers. For old iron and steel rails, the 
prices realised for old rails are believed to have been about 
£3 7s. 6d. per ton. Steel rail crop-ends, double-sawn, are selling 
in this district, delivered from South Wales at £3 8s. 6d. per ton. 
Steel plate crops are £2 lds. to £3 5s. per ton, single-sawn tin bar 
crops £3, and double-sawn £3 5s. per ton. 

mand in the pig iron trade is at the moment mostly sus- 
pended until the quarterly meetings. Usually a good number of 
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contracts are made at the quarter end; but as buyers and sellers 
seem just now that it is better to wait, only little current 
business of importance is registered. Deliveries of Midland sorts 
are, however, coming steadily into the district under previous con- 
tracts. Stocks at the local furnaces have hitherto kept down very 
well, but some accumulation is just now resulting from the holidays. 
Prices are almost profitless, and if it was not more ex sive to 
blow out than to keep working, the former course would in many 
instances be resorted to. All mine pigs are 57s, 6d. ; good foundry 
pigs, 55s. ; part mine pigs (forge), 43s. ; common foundry, 37s. 6d. 
to 38s. 6d. ; and common forge, 35s. to 36s. Midland pigs are 40s. 
to 41s. for Northamptons ; 42s. to 43s. 6d. Derbyshires ; and 46s, 
to 47s. for Lincolns. These Midland prices are in some cases 
Qs, 6d. per ton under tho rates accepted in January. 

A fine art and industrial exhibition, promoted y the Redditch 
Institute and School of Art, was commenced in the public hall, 
Redditch, on Tuesday. The Marchioness of Hereford performed 
the opening ceremony, and the exhibition, which is one of con- 
siderable merit, will remain available for inspection for three 
weeks. Inthe industrial department, one of the most valuable 
exhibits is a case of art metal work sent by Messrs, Elkington and 
Co., and comprising mainly reproductions of classic and other 
celebrated pieces. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although very little movement can be recorded 
either one way or the other, there is less of that despondent tone 
which of late has been so general, and in many quarters a disposi- 
tion is being shown to take rather a — outlook as to the 
future. That there is going to be any sudden return of activity to 
trade is, of course, not regarded as at all within the range of pro- 
bability, the continued high cost of production being a serious 
factor which stands in the way of any large operations being 
entered into at present, but there are indications, at least, of 
returning confidence, and in some directions more business is being 
done. With regard to the engineering industries, no specially new 
feature can be noticed, most of the works having been closed for 
several days during the week for the holidays. Stationary engine 
builders and boilermakers are, as previously reported, generally 
fairly off for work, but other branches are not more than indiffer- 
ently employed. 

The Manch 


+ 





Iron Exchange on Tuesday was only moderately 
attended, business having Tt got back to its usual course 
after the holidays ; and there was but a limited weight of business 
doing, either in raw or manufactured material. For pigiron, prices 
generally are steady at late rates ; but merchants here and there 
still undersell, and transactions of any moment are only put 
through at low figures. For Lancashire pig iron, makers’ quota- 
tions remain on the basis of 44s. for forge to 45s. for foundry, 
less 24, delivered Manchester ; but with district brands offering at 
much lower figures, local makers—as previously reported—are 
practically out of this market, and the business they are just now 
doing is confined chiefly to regular customers, where they have 
more favourable rates of carriage. Quotations for district brands 
remain much the same as last week ; Lincolnshire iron, delivered 
equal to Manchester, still averaging 41s. 6d. for forge to 42s. 6d. 
for foundry, less 24; but merchants in some cases are quoting 
under these figures to secure orders. Although the damping-down 
of the Wingerworth furnaces—to which I referred last week—has 
withdrawn from the market some of the cheaper Derbyshire brands, 
this does not seem to have improved the position of the other 
makers, and the best foundry qualities are scarcely firm at the 
quoted rates of 46s, 6d. to 47s., less 24, delivered here, makers 
showing a disposition to give way a little to secure business. Out- 
side brands offering here are fully maintaining their price, 
Middlesbrough, if anything, perhaps showing more firmness, and 
good foundry qualities are not quoted under 43s. 4d. net cash, 
delivered Manchester. With regard to Scotch iron, the outlook in 
some quarters is regarded as more favourable, and sellers are firm 
at 45s. for Govan and Eglinton, to 46s. 6d. and 47s. for Glengar- 
nock, net, prompt cash, delivered at the Lancashire ports. 

In the manufactured iron trade, the position remains about 
stationary. Some of the local makers are fairly supplied with 
orders for bars, and £5 10s, remains the minimum quotation for 
delivery in the Manchester district, with one or two makers still 
ho ding to £5 12s. 6d., but North Staffordshire quotations, if any- 
thing, are rather easier ; and although £5 12s. 6d. is still the 
general ——— for delivery here, orders might here and there 
be placed at a trifle under this figure. Hoops and sheets continue 
only in very slow demand, with quotations remaining at about £7 
to £7 5s. for Lancashire sheets, and £7 7s. 6d. to £7 10s. for South 
Staffordshire, and Lancashire hoops average £6 for random and 
£6 5s. for special cut lengths, delivered in the Manchester district. 

No improvement can be reported in the steel trade, so far as the 
demand for raw material is concerned, hematites being quoted at 
54s, 6d., less 24d., and steel billets at £4 5s., net cash, delivered 
Manchester, with only a slow demand coming forward at these 
figures.. In steel plates a moderate business is being put through, 
and makers are very firm at £6 10s. as the minimum for best 
boiler-making qualities, delivered in the neighbourhood of Man- 
chester, anything under this figure being only taken for lower 
qualities, or by makers who are not in a position to meet the 
requirements for the large sections which have now to b2 rolled. 
The lower qualities of steel plates suitable for shipbuilding pur- 
poses, are, however, still obtainable at very low figures, but on the 
other hand, for iron plates from the North of England, which for 
some time past have been offering excessively low, buyers here 
have during the past week or so had to pay an advance of about 
20s. per ton, 

In the metal market only a slow business continues to be 
— with no quotable change upon list rates for manufactured 
goods, 

As I intimated in a previous report, the recent dispute in the 
cotton trade brought a moderate amount of activity into the hands 
of a good many engineers in this district in renovations and recon- 
structions of engines and machinery during the stoppage of the 
mills. There has also been a fair amount of work given out in the 
erection of new engines of the most modern design, and at Messrs. 
George Saxon's engineering works, Openshaw, I saw a pair of the 
new triple-expansion type of engines for the Rock Spinning Com- 
pany, Ashton-under-Lyne. These engines are to develope 1200 
indicated horse-power, working at a boiler pressure of 160)b., and 
there are four cylinders—one high-pressure, 22in.; one interme- 
diate, 86in.; and two low-pressure cylinders, 40in. diameter—all 
having a stroke of 6ft. ese cylinders are arranged as a pair of 
tandem engines, working on two cranks at right angles, and are to 
run at forty-seven revolutions per minute. They are all fitted 
with Corliss valves and trip gears, the high-pressure cylinder being 
controlled by a governor, and the intermediate and low- 
pressure adjustable by hand. The engines are arranged 
for spur driving, and the fly-wheel is fitted with a steel 
Spur ring, secured on the arms, and is to drive a steel pinion on 
the second motion shaft. Two vertical air pumps and condensers 
are worked from the crossheads of the engines, and double- 
cylinder barring engines are provided, to disengage automatically 
when the engine becomes the driver. The weight of the fly- 
wheel is upwards of 40 tons, and the engines altogether weigh 
about 125 tons. 

Messrs. De Bergue and Co., of Manchester, have recently com- 
pleted and set to work a pair of air-compressing engines at the 
new nitro-glycerine factories erected by the Government at 
Waltham Abbey. In these engines several novel and interesting 
features have been introduced, which, however, I can only briefly 
refer to in the limited space of my notes. With a view of 
economising the consumption of steam in working the air-com- 
pressing cylinders, Messrs. De Bergue and Co. have combined 
two of their well-known Allen's patent horizontal direct-acting 





high-speed air compressors, the crank-shafts of which are 
coupled with the cranks at right angles to each other, whilst 
the engines are constructed to work as a pair of coupled 
condensing engines, fitted with a jet condenser and air pump, 
which serves both steam cylinders, and the engines are 
designed to work at 155 revolutions per minute. Another special 
arrangement is that the slide valves of the air-compressing 
poi om are made of a novel form by which, at the moment of the 
termination of each stroke of the piston, a free passage is opened 
for the residual compressed air to escape or discharge itself into 
the opposite ends of the cylinders, adding to the pressure of the 
already indrawn air, so that at the commencement of each return 
stroke the air pressure in the cylinders is slightly above that of 
the external air. Automatic arrangements are also provided for 
controlling the speed of the engine in proportion to the demands 
made upon it, which are a novel combination in the governing 
mechanism. These air compressors are required to run con- 
tinuously for forty-eight hours, and are to give a displacement of 
480,000 cubic inches of air, at atmospheric pressure, per minute, 
this being compressed to 70 1b. per square inch, with an available 
steam pa of 60 1b. per square inch. 

At the collieries in this district the Easter holidays have perhaps 
been rather more extended than usual, and not very many of the 
pits got into actually full work again until well into the week, In 
the present very oe condition of the coal trade, this pro- 
longed stoppage of course causes no inconvenience, supplies 
of all descriptions of round coal being ample, and even during the 
cessation of operations at the pits very little has been taken up out 
of stock. The better qualities of round coal meet with only an 
extremely slow sale for house-fire purposes, and although nominally 
quoted list rates are unchanged, there is an easing down in 
many cases of 3d. to 6d. per ton, and prices all through are 
weaker. The lessened consumption of common round coals for 
domestic purposes is throwing larger quantities of the inferior 
descriptions upon the market; and with no improvement in the 
demand for iron making, steam, and general manufacturing 
purposes, this class of fuel becomes, if anything, still more difficult 
to dispose of. With the keen competition brought about by the 
large surplus supplies upon the market, there are really no list 
rates, ped 6d. to 7s. per ton represent quite the average figures 
obtainable for steam and forge coals at the pit mouth. 

Engine classes of fuel are in active demand generally, and with 
the present short supplies prices show a hardening tendency, 
advances of about 3d. per ton on recent quotations heing got ina 
good many cases, and at the pit mouth burgy is firm at 6s. 3d. to 
6s. 6d., the better qualities of slack at 4s. 9d. to 5s. 3d., and lower 
descriptions at 3s. 6d. to 4s. per ton. 

The demand for shipment is of exceedingly small dimensions, 
and sales of anything like quantities are only effected at exces- 
sively low figures, ordinary descriptions of steam coal not averaging 
more than 8s. per ton, delivered at the Garston Docks or the High 
Level, Liverpool, but 3d. to 6d. per ton above this figure is got on 
occasional small sales for bunker purposes. 

Barrow.—During the past week there has been nothing done in 
the shape of business in the hematite pig iron market of this 
district, and there are no indications of a better state of things in 
the immediate future. On every hand the demand is slack, and 
buyers are not in a position to place orders except very small for 
immediate delivery, and are showing no inclination to place for 
future supplies. The consumption on the part of steel makers is 
not by any means large, and it does not appear likely that they 
will be wanting increased deliveries for some time to come. Prices 
are a little weaker, and warrant holders are quoting 45s. 6d. per 
ton net cash for warrants, and makers are asking 46s. 6d. to Es. 
per ton net f.o.b, for parcels of mixed numbers of Bessemer iron. 
The stores of iron are pretty large, and some 60,000 tons almost 
are held in the warrant storages. There are thirty-three furnaces 
blowing, but during the past week many have been on slack blast 
owing to the holidays, which have been very much observed. 

There is much quietness noticeable in the steel trade. The mills 
at Barrow are partially stopped on account of Easter, but besides 
this the amount of work in hand is far from large and cannot take 
long to complete and deliver. In Cumberland the same state of 
things exists. The general demand for steel is lifeless, and in cases 
where there is some inquiry buyers are wanting deliveries at rates 
too low to permit of makers making a profit. This is especially the 
case in the shipbuilding material trade. Prices have in no way 
changed, and rails are at £4 per ton for heavy sections; £5 10s. 
for light sections, and £6 for colliery rails. Ship-plates are at 
£5 12s. 6d. ; angles at £5 10s., and boiler-plates at £6 7s. 6d. per 
ton. Hoops are at £6 15s.; blooms at £4 to £5; tin plate bars at 
£4; billets and slabs, £4 5s. to £4 10s,, and wire rods at £6 12s. to 
£6 15s, Spiegeleisen is quiet at 72s. 6d. per ton net f.o.b. for 
20 per cent. qualities. 

e shipbuilding and engineering trades are — for the 
holidays ; the Naval Construction and Armaments Company will 
shortly launch from its yard at Barrow a large troopship. 

The demand for iron ore is poor, and the sales small. Average 
sorts are at 8s. 6d. to 9s. per ton net at mines and best sorts at 11s. 
per ton, and Spanish ores at 9s. per ton delivered. 

Shipping very quiet. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire collieries have had nearly a week’s 
stoppage. Work was ended on the eve of Good Friday, and it 
was not resumed until to-day— Wednesday ; in some quarters it will 
not be re-commenced this week. Business, however, is in no 
danger of being seriously inconvenienced, as the output is consider- 
ably in excess of the demand. The spell of mild weather we are 
now enjoying will tend to still further limit the demand for house 
coal. Prices to householders are maintained at full rates; large 

urchasers find the market favourable for them. Silkstones are 
rom 10s, 9d. to 11s. 6d. ; Flockton (double screened), 10s. 6d. to 
10s. 9d. ; lower grades, 10s. to 10s. 3d. Parkgate and other seams 
are from 8s. 6d. to 9s. Not quite an average tonnage is being sent 
to London, the Midland and Eastern Counties. South Yorkshire 
and Derbyshire coal is being forwarded pretty freely to Grimsby ; 
but business with Goole and Hull is only quiet. Steam coal 
now makes from 8s. 6d. to 8s. 9d. per ton; gas nuts, 7s. to 
8s. per ton, according to quality. Engine fuel and slack 
very dull, the supplies far exceeding the request. More 
business will be doing with the Baltic ports re-opened. Several 
cargoes of steam coal have already cleared for the open ports in 
the Sound, including Copenhagen, Gothenburg, and Brelsin ors, 
The other earliest ports to be declared navigable and free from ice, 
are usually ocligahe and Carlscrona ; their dates this year were 
the 18th and 19th of March. Stockholm is usually open about 
April 6th to 10th; the last are Lundgwall and Jiggesund, 
April 25th and 27th. Cronstadt, which is the northern gate of the 
Russian Empire, was navigable on the 8th of May last year. 
Within a month the whole Baltic business will be in full swing. 

Although trade in military, marine, and railway material con- 
tinues as depressed as ever, some fair orders are reported for fish- 

lates, bars for railway springs, and similar material, which has 
urnished employment for the Bessemer furnaces. There is a 
pretty general view, however, that the situation is bound to 
improve in regard to railway material generally. Extensions are 
taking place on every side, the managers have limited require- 
ments to the barest possible needs, and there must be orders 
placed for more material. The uncertain factor is South America, 
where financial embarrassments and revolutionary troubles upset all 
calculations. 

Makers of sheep shears have almost a continuous season, owing 
to one market opening as another closes. They report that, in 
spite of the application of machinery to the wool-growing industry, 
hand shears are required as much as before the invention of these 








appliances. It is the same in scythes, sickles, &c., which are 
largely produced in the Sheffield district. These are manufac- 
tured in greater quantities than ever, although mechanical inven- 
tions have multiplied amazingly of late years, and, indeed, given 
rise to distinctive trades in many of our Midland and other centres, 
particularly in Lincolnshire and Nottinghamshire. 

The enumees are now asking for tenders for Sheffield manu- 
factures required forthe Navy. These include engineers’ screwing 
tackle ; steel hammers, 7000 ; spades and shovels, 15,000 ; joiners’ 
and light edge tools, 5000; engineers’ and smiths’ tools, 40,000 ; 
saws, 5000 ; vices, 600; planes, 1500; knives and forks, 15,000 ; 
table knives and desserts, 8000; and 15,000 dessert knives and 
forks for the Royal Marines. The cutlery requirements are rather 
less than usual. . 

Some improvement is reported in the file and cutlery trades. 
The Trade Union secretaries state that a considerable reduction 
has taken place in the number of men on their funds. Hand-cut 
files are said to be in improved request. Two local members—Mr. 
Stuart Wortley, M.P., and the Hon. Bernard Coleridge, M.P. 
—have introduced Bills compelling manufacturers to mark such 
files ‘‘ machine-cut” as are not produced by hand. The — 
is not regarded favourably by manufacturers as a rule. irms 
who have adhered to hand-cutting are now anticipating the Bills 
by marking their goods “‘ hand-cut,” and other makers of machine- 
made files are showing their confidence in their work by markin, 
their production ‘‘machine-cut.” An improvement is also note 
in the home demand for cutlery, scissors, and razors. The business 
with the United States in the higher grades of goods is being 
revived ; but very little is doing with the cheaper lines, which are 
either made by the Americans or run in at wonderfully low prices 
by the German houses. At Solingen the men are stated to be 
working full time for the United States and Indian markets. 

This has been a week of holiday-making. Such weather as rarely 
comes at Easter time has enabled all classes to enjoy themselves 
thoroughly. A stranger alighting in Sheffield, having heard of the 
general depression in trade, must have had his faith sorely tried as 
he saw the hosts of pleasure-seekers making merry in the streets, 
crowding the railway stations, and filling every conceivable con- 
veyance which made for sports or excursions in the country. The 
people _— to have no lack of money to spend, and they 
spent it like water. In the large works at the East End, holiday- 
time is utilised for repairs to boilers and machinery, and for 
making such alterations as cannot be done while business is in full 
swing. Some of the large firms continued working until Friday, 
and these resumed operations on the Wednesday. in other 
instances the whole week has been given over to ‘ play,” so far ; 
and there is not much prospect of work generally being earnestly 
set to before next Monday or Tuesday. 

A paragraph has been going the round of the newspapers headed, 
“The largest piece of coal.” They state that the biggest ‘‘lump” 
ever taken out of an English pit had been prepared for the World’s 
Fair at Chicago. Mr. G. C. Croft, of Staveley, Chesterfield, calls 
this statement in question. He says, that ‘‘in 1851 one solid block 
of coal weighing 18 tons was got from the Speedwell Pit, Staveley, 
Derbyshire.” ‘‘I saw it in the pit,” he says, ‘‘and again in 
London at the Great Exhibition. One morning early I saw it there 
when it was being inspected by the Queen, Prince Albert, and, I 
believe, the Duke of Wellington, and there was my neighbour 
Thomas Heywood, a thorough representative collier, who had 
charge of digging it, and was appointed by Mr. Barrow as its 
custodian, and rigged out by him in a suit of white flannel.” The 
Barrow referred to here is one of the Barrows of the well-known 
Staveley Collieries and Ironworks, and I have no doubt Mr. Croft’s 
statement is absolutely correct, although I have referred tc the 
local papers of the date mentioned, and can find no account of this 
historic block of coal. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On the whole it may be said that while the holidays this week . 
have limited buying considerably, there is an improving tendency 
in the pig iron and steel trades, and in some other branches of 
local trade it is believed that the worst of the depression has been 
reached. The statistics favour this opinion, stocks, shipments, and 
railway traffics in this district being much more satisfactory, 
and manufacturers are receiving an increasing number of 
inquiries and orders from abroad, a very gratifying feature 
being a resumption of the buying of customers in some 
South American countries, who formerly bought largely 
in the North of England, but had to suspend their opera- 
tions some two and a-half years ago, when financial troubles 
came thick upon their countries. But with them there 
is some improvement in trade now, as is evidenced by their 
railway traffics, and manufacturers here are hopeful that the 
orders recently received from that part of the world will soon be 
largely supplemented with others. On Indian account there is 
rather more business doing, and from Italy the orders have con- 
siderably increased of late. In addition to this it is evident that 
local traffic is increasing, for the receipts last week of the North- 
Eastern Railway Company, which has the monopoly of the carry- 
ing trade of the district, showed an increase of £31,000 on the 
corresponding week of last year. It is true that the Durham 
miners’ strike was in progress a year ago, but the whole of the 
difference cannot be accounted for by that. 

Another feature which is having favourable effect upon the 
market is the satisfactory returns for March of the Cleveland Iron- 
masters’ Association, and yet another may be found in the heavy 
increase in the shipments of Cleveland pigiron. These exports are 
specially worthy of note, as they reached 75,849 tons, which is 
more than was reported in any month last year, the highest total in 
that year being in November, when the quantity was only 66,286 
tons, or 9563 tons less. Notsince November, 1891, have there been 
such good shipments, and they were 50 per cent. better than those 
of February. The over-sea deliveries were quite double those of 
February, and have not often been exceeded during the last two 
years, even in the briskest part of the navigation season. To Ger- 
many direct and vi@ Holland, 17,580 tons of Cleveland iron were 
shipped, against 5055 tons in February, and 12,700 tons in March, 
1892 ; to Italy 3282 tons, against 1140 tons in February, and 385 tons 
ir March, 1892. France had 6610 tons, against 3490 tons in March, 
1892 ; and not for several years has the monthly shipment to that 
country been so large. The quarter's export of pig iron has 
reached 173,336 tons, as compared with 159,981 tons in the first 
quarter of 1892, 180,932 tons in 1891, and 143,224 tons in 1890. 
The fact that they are getting away their iron more freely puts 
ironmasters in better heart, and they are demanding and securin 
higher prices. The situation is altogether more tolerable for the 
pig ironmaker than it was at the commencement of the year, for 
coupled with a better demand he has been able to reduce expenses 
somewhat. A reduction in wages amounting to 5 per cent. took 
effect last Saturday at the Cleveland ironstone mines, and will 
reduce the cost of that material, for nearly every pig ironmaker 
has his own ironstone mines. Then coke is cheaper, and a con- 
sumer can readily get at 12s. per ton delivered on Tees-side brands 
of coke which were being sold at 13s. 6d. per ton three or four 
months ago. There is less competition among ironmasters and 
merchants, the latter having but short supplies, and the restarting 
of the steel works has taken so much Pe iron off the market, so 
that the output does not now exceed the requirements. Under 
these circumstances there is no further talk about blowing out 
furnaces, especially when a tendency towards better prices is 
apparent. 

; he lowest price that has been taken for prompt f.o.b. deliveries 
of No. 3 Cleveland G.M.B. this week has been 34s. 6d., but now 
not less than 34s. 9d. is quoted, and most of the makers ‘who are 
well — with orders would not take that. Especially are the 

rices firm for forward delivery, fur there seems to be every pro- 

ability of the values advancing as the shipping season progresses, 
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No. 1 Cleveland pig is quoted 37s. 6d. ; No. 4 foundry, 33s. 9d. ; 
No. 4 forge, 33s. 3d.; mottled, 32s. 9d.; and white, 32s. 6d., 
all for prompt f.o.b. delivery. Local hematite is in more 

uest for inland consumption, and not less than 6d. 

ill be accepted for mixed numbers. The re-opening of 
the Eston Steel Works will not increase the consumption 
of hematite iron, for it is only the rail mills that are started, 
and not the plate mills. The rail mills consume nearly all 
basic iron. It will, however, reduce the production of Cleveland 
iron, for the furnaces which supply the steel works with basic iron 
have during the stoppage been making ordinary Cleveland iron, 
but now have r d the production of basic. In Connal’s public 
warrant stores 62,105 tons of Cleve'and iron were held on 
Wednesday night, or 3092 tons increase for the week. 

The March returns of the Cleveland Ironmasters’ Association, 
which were issued on Wednesday afternoon, were better than were 
expected, for the increase in stocks was only 10,106 tons, the total 
—— Cleveland pig iron held being 194,431 tons, of which 
the ers themselves have unsold 130,225 tons. Their stock 
actually decreased 3828 tons, but the stock in the public warrant 
stores increased 13,418 tons. The production of pig iron in the 
North of England reached 235,027 tons, or 24,786 tons increase on 
February, which is to be accounted for partly by the three extra 
days in March. Of Cleveland pig, 124,182 tons were made, and 
of hematite and basic iron 110,845 tons. The number of furnaces 
in operation at the end of March was 88, against 89 at the end of 
February, and 13 at the close of March, 1892 (the Durham strike 








in progress at the last-named date). Such comparatively 
tisfactory statistics as these are calculated to have a favourable 
effect upon the market. 


The steel trade is fairly well employed, though platemakers 
have not much work tem | ahead, and their prospects, in conse- 
quence of the dulness in the shipbuilding and engineering 
industries, are not of the brightest. There is rather more doing 
among railmakers, and their price for heavy rails is firm at 
£3 lds. net fon a oa rail mills at few _— weg Works 
were reope! on ay evening, after being idle since January ; 
indeed, they have only worked a fortnight this year, and the plate 
mills have been stopped since the spring of last year. During the 
stoppage since January extensive alterations have been made, which 

do away with a certain amount of manual labour, and will tend 
to greater economy in the manufacture. Steel plates can be obtained 
at rather easier prices than would be taken last week, business 
being reported at £4 18s. 9d., less the usual discount, and steel 
angles can be bought at £4 15s., less 24 per cent., both at works. 
The finished ironworks are doing very little this week, on account 
of the holidays. Masabealeend lentes so few orders booked, and 
being able to derive practically no profit on their work, are in no 
hurry to recommence. Competition is so t among them that 
the recent reduction in wages has been followed by some further 
concessions in prices, and les have been sold at £4 10s., while 
steel plates have been obtainable at £4 12s. 6d., both less the usual 
23 per cent. discount, and f.o.t. Common bars have also been 
done under £5, less 24 per cent. 

The pee ironfounding, and shipbuilding industries are 
<—enee quiet. The members of the Boilermakers’ and Iron 
Shipbuilders’ Association, who have received notices of a re- 
duction of wages in the Tyne, Wear, and Tees districts, are 
voting as to what course they shall take, and at the shipyards an 
endeavour is to be made to reduce the wages of the “ black 
squad,” which includes the platers, rivetters, &c., which class of 
workmen are earning proportionately a much higher wage than 
the rest of the workmen. Some of the platers never go in to 
work without earning their £1, or even 30s. per day. A calcula- 
tion has been made showing that in the Tyne mang alone 7000 
men only are employed now, where over 12, are working in 
good times, and at the engine works 8000 are employed where 
over 16,000 formerly worked. At other meme the number of hands 
employed is not much more than half that reported in 1889. Some 
of the chain founders have done a little better on account of 
orders from abroad, but they have little work given them by home 
railway companies. 

A portrait in oil of Mr. Isaac Wilson, the late M.P. for Middles- 


brough, is to be painted by the Hon. John Collier, and presented 
to the Corporation. The funds for this have been publicly sub- 
scribed. . Wilson is one of the pioneers of the Cleveland iron 


trade ; he settled in Middlesbrough in 1842, starting a foundry and 
engineering works, and soon after the discovery of the main seam 
of Cleveland ironstone in 1850 his firm erected blast furnaces and 
— mills. For many years Messrs. Gilkes, Wilson, and Co., 
built locomotives. 

Intelligence has come to hand of the behaviour at sea, and fully 
loaded, of the steamship Turret, which was launched last Pog by 
Messrs. Doxford and Co. on the Wear, and which is the first 
steamer built on Doxford’s patent turret deck type. She has 
carried a cargo of patent fuel and railway material across the 
Atlantic, and was out in the tempestuous weather that prevailed 
about the middle of ee The testimony of the officers is 
that she behaved most admirably ; she never throughout the whole 
of the bad weather shipped a real honest sea over the “turret” 
deck; the crew were at all times able to move about without 
danger; and there was not a hitch all through the voyage. They 
say that the steamer’s excellent seagoing qualities alone should 
make her the boat of the future. She went to sea from 
Barry Docks in the teeth of a gale, when several steamers put 
back for shelter. 

The coal trade is very dull, and the production this week, on 
account of the holidays, has been exceedingly small. ices are 
weak, especially for gas and manufacturing fuel, but are somewhat 
firmer for steam coals. The ranks of the unemployed are every 
week being added to, it being impossible to find work for anything 
like the ordinary staff. It has been ascertained that for the 
— ending February 28th the average realised price of 

Northumberland steam coal was 5s. 76d. per ton, against 6s. 1-96d. 
in the previous quarter; decrease, 6°36d. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 1 
THE Glasgow pig iron market was closed on Thursday unti 
Tuesday for the r holidays. It re-opened with a fairly steady 
tone, and a moderate business was done in Scotch warrants at 
40s. 93d. to 40s. 1ld. cash. Opinion is divided as to the future 
course of the market, some thinking that prices will decline, while 
others take a more hopeful view, and point to the large shipments 
from Middlesbrough during March as an indication of an improvi 
oS business. The report as to the good Middlesbroug’ 
exports certainly been a pleasing surprise, and it had the effect 
of arresting a decline in Clevel warrants which set in a few 
days ago. Tho present value of these warrants is about 34s. 6d. 
cash. Hematite iron has been quiet, and lost about 3d. per ton at 
ay b ly little change 
prices of makers’ iron show comparatively little c . 
G.M.B., f.o.b. at Glasgow, No. 1, is quoted 42s. ; No. 3, 41s. 6d.; 
Monkland, No. 1, 42s. 6d. ; No. 3, 41s. 6d.; Carnbroe, No. 1, 44s.; 
No. 3, 43s.; Clyde, No, 1, 47s. 6d.; Nos. 3, 44s. 6d.; Gartsherrie, 
No. 1, 48s. ; No. 3, 45s.; Summerlee, No. 1, 50s.; No. 3, 46s.; 
Langloan, No. 1, 44s.; No. 3, 46s.; Calder, No. 1, 49s.; No. 3, 46s.; 
Coltness, No. 1, 54s.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 49s. 6d.; No. 3, 45s.; Dalmellington, No.1, 46s. 6d.; No. 3, 
44s, 6d.; Eglinton, No. 1, 44s.; No. 3, 43s.; Shotts, at Leith, 
No. 1, 53s. 6d. ; No. 3, 48s. 6d.; Carron, at Grangemouth, No. 1, 





52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
—e dy 5786 tons, compared with 6576 in the corresponding 
wee 


ear. 

There is a bettie more mys! for finished iron for shipment, but 
the home trade continues dull. For some time past it has been 
difficult to maintain prices, and makers of bars have now found it 





expedient to make a reduction of 5s. per ton. The lowest grade 
of common bars is quoted £5 5s.; second grade, £5 10s.; highest 
grade, £5 12s. 6d.; best bars ranging up to £6 2s, 6d. e sheet 
trade, being pretty well occupied with work, has not found it 
necessary to change prices, which are on the basis of £7 7s. 6d. for 
singles. All these rates are subject to the usual 5 per cent. dis- 
count. 

The position of the steel trade still leaves much to be desired, 
although there is undoubtedly more work in prospect. Some very 
low prices are quoted for shipbuilding aon by merchants ; but 
makers do not appear to be offering anything under £5 3s, 9d., less 
5 per cent., for ship plates. 

here was exported from Glasgow in the past week locomotives 
worth £4940 ; sewing machines, £9185 ; other machinery, £14,400; 
steel goods, £12,990 ; and general iron manufactures, £22,280. 

Pipe founders report a fair amount of miscellaneous orders, but 
nothing very big so far. The tube makers—or at least, the prin- 
cipal firms connected with the tube-making trade—are busy, the 
demand running chiefly on the larger sizes. Makers of boiler tubes 
continue slack. 

The nail manufacturing trade is very busy. At no former time 
in its history has there been so much work turned out as just now. 
It should be noted at the same time that prices were never so low 
as they are at present, the competition having increased in 
intensity ever since the breaking-up of the makers’ association. 

During March twenty-nine vessels were launched from the Clyde 
shipyards, with a total tonnage of 27,532, compared with thirty- 
four vessels and 49,145 tons in March, 1892. The launches for the 
first quarter of the year number fifty-three, the tonnage aggre- 
gating 54,312, against sixty-six vessels, and 92,283 tons in the 
corresponding period of last year. A number of important con- 
tracts were placed in the course of the month, but their total ton- 
nage does not seem quite up to the amount of the launches, so that 
the trade is making little or no headway. 

There is a slightly better feeling in the coal trade, although it 
has not yet shown itself very materially in the shipments, except 
on the East Coast, where they had for some time oon cummed 
small. It is expected that more business will be done presently for 
export. The home demand is remarkably quiet. The supplies are 
very abundant. The prices at Gl w harbour are—main coal, 
6s. 3d. ; splint, 6s. 6d. to 6s. 9d. ; ell, 7s. ; steam, 8s. to 8s, 3d. per 
ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was a good deal of briskness at the ports last week— 
Cardiff in particular—and the export of steam coal foreign was a 
large one. The total for the week came up to 307, tons. 
Swansea shipped in addition 24,015 tons coal, and the Newport 
coasting total came closely up to 20,000 tons. The spurt generally 
has been followed by a lull, and the total all around this week is 
certain to show a great falling off. From Monday up to Wednes- 
day inclusive there has been more holiday than work. 

e state of partial activity which I referred to last week con- 
tinues, and promises to increase. Those coalowners who have 
secured large contracts will continue for some time to show steady 
work, while a large number may be expected to exhibit marked 
slackness, some actually stopping. Scarcely a day passes now 
— notification being issued to the colliers in some valley or 
other. 

The officials of the Maritime Colliery, Pontypridd, have received 
notice that their services will not be required after the expiration 
ofa month. There is a prospect, however, that the colliery will be 
sold and restarted. 

Notices this week have been issued at the Naval Collieries to 
terminate contracts by the end of April. These collieries employ 
1400 people, and the announcement has caused a — deal of 
alarm, but the issue of a notice is not necessary indication of a 
stop It may mean a rearrangement of contracts, and for the 
large district concerned this, I hope, is the intention. 

At one of the leading collieries, Dowlais, notices have been put 
up affecting one seam which does not give profitable work, and 
this may be abandoned. At Abercarn again notices are out 
affecting the Prince of Wales Pit, a 300 men, 
and there are grave fears that a stoppage is intended. At Plymouth 
collieries work is brisk except in the 6ft. seam, about which a con- 
tention is being waged. At the Bwilfa, Aberdare, work is steady, 
and the collieries in the valley are doing better. In the Rhondda 
there is a hope of the Dinas going on again, the directors meeting 
this week. Such is only a partial survey of the condition of things, 
and as the house coal trade is slackening, a state of wide-spread 
depression in the Welsh coal trade appears most probable. 

Change, Cardiff, has been poorly attended this week, so that it 
is difficult to get a good forecast of the probabilities. This is 
evident, that though the best steam coal shows a certain amount of 
firmness, secondary and inferior are falling. On Wednesday, at 
Cardiff, best was quoted from 9s. 3d., and inferior from 8s. 6d.; 
small, 4s. to 4s, No. 3, Rhondda, is selling at 10s. to 10s. 6d., 
and No. 2, 7s. 6d. to 8s. Swansea prices were much about the 
same, but small is selling from 4s. 3d.; anthracite from 8s. 6d. to 
13s. 6d., according to quality. Both at Cardiff and Swansea there 
is a little improvement in patent fuel. Cardiff prices from 9s. 3d., 
Swansea from 9s. 

Few labour movements of late years come up to that of the 
boilermakers in novelty and determination. In this column I 
have referred on several occasions to the cause of the dispute—the 
steelworks at Dowlais and other places could not accede to the 
demand of their boilermakers, and the result was a combination 
of the men, by which it was arranged that no vessels should be 
repaired which carried foreign ore to the steelworks in question, 
Ebbw Vale, Dowlais and Cyfarthfa, The boycotting i now 
begun, and the Cardiff shipowners, with one or two exceptions, 
appear resolute in opposing the scheme, which, if successful, would 
materially hamper the steelworks, as they are altogether 


dependent upon Spain and Greece for supplies. 
e latest phase of the movement has been a strong expression 
from the marine engineers against the action of the boilermakers 


in boycotting ships, and this has been followed by a hopeful letter 
from the representative of the boilermakers offering to refer the 
question to arbitration. 

The iron and steel trades of Wales are depressed enough without 
any hampering of this sort, and unless an improvement should set 
in I fear there will be limitation of make in some quarters, possibly 
damping down furnaces. This week the only works which has 
displayed t Ronee the winter has shown signs of 

ging: EF farthfa ork is not so brisk there, and the colliers 
did not begin work until Wednesday, demand being slack. The 
same depression prevails at Dowlais, and there seems a likelihood 
there of only three days’ work this week. The a have, of 
course, something to do with the depression, as a fair demand for 
steel bar is certain, notwithstanding the rivalry with the works in 
the North. As for rails, they appear ‘“‘out of the market.” The 
prospect of business at the tin-plate works is fairly hopeful, and 
prices are beginning to harden. 

There was a very large shipment last week, 148,896 boxes, and 
receipts from the works came up to 103,889 boxes. Present stocks 
at Swansea now remain at 215,233. On ’Change, Swansea, this 
week, it was reported that demands were increasing, and that 
shippings would take place this and next week for New Orleans, 
Baltimore, Philadelphia, New York, Hamburg, Nantes, and Bor- 

eaux. 


Swansea imports last week included 608 tons Big. 251 boxes tin- 
plate, and 1 tons iron ore. Exports inclu ed 7818 tons of 
patent fuel. : 

There was not much business done on " , Swansea, this 


week, many leading men being absent. The following were the 


quotations given :—Glasgow pig, 40s. 1ld., Middlesbrough to 34s. 6d. 
4d. ; steel rails heavy to £4, light to £5; Welsh 


hematite 4 





bars, £4 17s. 6d. to £5; sheet iron, £6 10s. to £7 10s. ; steel, £7 to 
£8 ; Bessemer steel blooms, £4 2s. 6d. to £4 5s. ; bars, £4 7s. 6d. to 
£4 10s. ; Siemens, £4 12s. 6d. to £4 17s. 6d. ; block-tin, £93 15s. to 
£94, Tin-plates: Bessemer steel cokes, 12s, to 12s. 3d. ; Siemens 
12s, 3d. to 12s. 6d. ; ternes, 22s., 24s., 26s. ; best charcoal, 13s, to 
13s. 6d. Jron ores: Rubio, lls. to 11s. 3d. Pitwood, 15s. to 
lds. 6d. Coke is still stiffish. Cardiff prices: furnace from lis, 
“tue Tye Pull Colliery C has been regis 

e Tyr ‘olliery Company has n istered, capital 
£50,000, “in £1 shares. ‘This would afford an opportunity’ for 
colliers to become coalowners, 

The only industry showing marked vitality in Wales is that of 
house buildi: In every district this is very noticeable, and js 
taken as indicating some degree of hope in a revival of trade, 
New municipal ae are proposed for Cardiff. 

A company is to be floated, I hear, to establish a regular line of 
transport boats between Cardiff and Worcester. This is expected 
to stimulate Birmingham to broaden the Worcester and Birming- 
ham Canal. 

An explosion took place in one of the Aberdare collieries on 
Tuesday, that of Nantmelm pit, Aberdare, which it is thought, 
but for the exceptionally ok ventilation of the colliery, would 
have n a disastrous one. As it was, fourteen men were burnt 
more or less severely. It would seem that the fireman, Jones, 
detected an accumulation of gas, and proceeded to scatter it. 
Finding that this was gradually being cleared by the air, he 
adopted the usual arrangements for getting a more speedy clear. 
ance by canvas doors, &c., when the explosion occurred. pon 
an examination it was found that one man’s light had gone out, and 
a friend was giving him a light from his lamp, opening it for the 
purpose, when the explosive gas surrounding them ignited. In 
this case no life was lost, but the whole affair gives a suggestion, 
_ i great explosions have been caused when every man has 
n . 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE somewhat better tone on the iron markets over here has 
been maintained through the week. Prices may be regarded as 
firm ; but unsatisfactory in many cases, not even covering the 
cost of production. With homer | to the business doing on the 
Silesian iron market, it can only be repeated what was told in last 
week's letter. A slight tendency towards improvement is to be 
— both in the raw and in the finished iron department. 

rs, hoops, and girders appear to be in particularly lively request 
for Russia. The steel works, on the other hand, are as yet but 
weakly and irregularly occupied. Prices have not changed. 

In Austria-Hungary the employment in the iron and _ steel 
industries is generally reported to be a fairly good one. In pig 
iron there is not much doing ; but the various branches of the 
finished iron trade show an improving tone. Some good orders 
for bars and sectional iron, as well as for tires, have been booked 
during the past week. Export trade to Servia, Roumania, and 
Bulgaria is increasing. Machine and locomotive shops are but 
weakly occupied, the orders booked being not sufficient to secure 
full employment to the works. Official quotations are still the 
same as reported some weeks ago. 

In France, business moves very slowly in the iron and steel 
trades, and it is difficult to obtain orders at the prices makers have 
been quoting. In Paris, merchant bars are sold at 150f. p.t., while 
for larger orders the price of 145f. is willingly accepted. 

Belgian iron business all through remains wuccedingly depressed, 
both as regards raw and manufactured material, and new orders 
can only be obtained at dingly low quotations. There isa 
fierce ee carried on between the German and Belgian 
works, and as the former have been rather successful in getting 
orders just lately, the Belgian firms, on their part, have resolved 
to submit offers at all the German tenderings. A very good rail 
order for a South German establishment has been already secured 
by a Belgian works. 

In Rheinland-Westphalia the situation of the iron business has 
not changed upon the week. ‘he increasing activity perceptible 
in some branches of the trade has been well maintained, generally. 

In prices, no alteration has as yet taken place, though a ten- 
dency towards improvement is noticeable in some quarters. The 
best that can be reported is, that concessions are less 94 erat! 
made now than some weeks ago. _In the iron ore trade the limited 
output has led toa stiffening tendency in prices, in spite of demand 
being very poor. Luxemburg Lorraine minette has not changed 
since previous letters. In the > leone branch the business doing, 
though not large, is decidedly better than it was four or five weeks 
hence. Basic, for instance, meets with a lively request, and the 
inquiry for spiegeleisen has likewise again improved. Changes of 
importance have not taken place on the malleable iron market, but 
the improving tendency of last week has been fairly well maintained. 
An advance in prices has not been carried as yet, but the West 
German rolling-mill convention is likely to follow the example of 
the Silesian makers, 

The bar mills continue in irregular employment. Some works 
report an increasing demand coming forward, while others com- 
plain of an entire absence of new work. Prices are low, and not 
very firm. Girders are in pretty satisfactory request ; but still the 
a ws forward is not sufficient to prevent over-production 
from being disagreeably felt in some quarters. The situation of 
the hoop trade —~ to improve ; orders are coming in rather 
more freely, and will keep the works fairly-well occupied for the 
near future. Heavy plates are reported in good call, generally ; 
but prices are, unfortunately, as unremunerative as ever before. It 
is to be ear matters will improve in a short time. In the sheet 
trade, the better feeling mentioned in last week's letter has con- 
tinued ; buyers are decidedly less reserved now, and the =. 
raised quotations of last week have been well maintained. In 
some specially favoured instances, a further advance has even been 
ventured. ere is not the slightest change to notice in the wire 
trade since our previous report. The business done in rivets must 
be termed exceedingly unsatisfactory. Foundries and machine 
shops are weakly and irregularly employed, and so are the wagon 
factories. 

German export in iron and iron manufactured is_to 
England is statistically reported to have been in 1892, 105,712 t.; 
instruments, machines, and rolling stock, 7280t. The import 
amounted to 250,666 t. ,With regard to the different sorts of 
iron, export and import were as follows:—Scrap iron, export, 
1427 t.; import, 1338 t.; pig iron, export, t.; import, 
175,023 t.; angles, export, 18,942 t.; import, 67 t.; fish-plates and 
sleepers, export, 788 t.; rails, export, 11,303 t.; import, 13,856 t.; 
bars, export, 4490 t.; import, t.; ingots, export, 274 t; im- 
port, 11 t.; plates and sheets, export, 266 t.; import, 1711 t.; tin 
sheets, export, 3 t.; import, 1007 t.; iron wire, export, 23,200 t.; 
import, 1988 t.; iron ota, export, 361 +.; import, 3048 t.; 
anvils, bolts, &c., export, 19 t.; import, 74 t.; anchors, chains, 
export, 5 t.; import, 1431; bridges and belongings, import, 1 t.; 
wire ropes, export, 143 t.; import, 139 t.; axles, &c., for railway 
wagons, export, 2633 t.; import, 67 t.; tubes, cogent, 293 t.; 
import, 198 t.; iron manufactured goods, export, 41 9 t.; import, 
2971 t.; wire nails, export, 11,950, t.; screws, export, 39 ; import, 
14 t.; steel castings, export, 1312; import, 588 ; rifles, export, 9 t.; 
import, 3 t.; needles, export, 8 t.; import, 4 t.; steel pens, import, 
119 t.; locomotives, export, 327 t.; import, 2941 t.; machines, 
export, 267 t.; import, 1268 t.; sewing machines, export, 814 t.; 
im 1575 t.; boilers, export, 18t.; import, 117 t.; carriages and 
sledges, export, 2 t.; import, 30 t. 











Tue Bellingham Union Rural Sani Authority have 
instructed Mr. D. Balfour, M. Inst. C.E., F.G.8., of Newcastle-on- 
Tyne, to carry out a scheme of main sewe' and sewage dis 

for the towns of Bellingham and Wark, in Northumberland. 
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THE PATENT JOURNAL. 


Condensed from “ The Mlustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*.* When patents have been ‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 


20th March, 1893. 


5878. Ciincu-Jones Gas Furnace, F. J. Clinch-Jones, 
Bedford. 

5874. Tire, F. and H. D. R , Swinton. 

5875. Grip CONNECTION, F. Parlour, W. Porter, and E. 
C. Joseph, Bristol. 

5876. Saucepans, J. Ledbrook and C. L. Edkins, 

irmingham. 

ser? ADVERTISING on Towers, B. Bullock, R. Robin- 
son, and N, W. Abbey, Halifax. ‘ 

5878. Repucinc Maonetic DisrurBANcEs, C, V. Boys. 
London. 

5879. EXTINGUISHING Device for Lamps, W. P. Thomp- 
son.—(T. Gauss and C, Elstisser, Germany.) 

5880. Vapour Lamps, C. P. Ehmann, Paris. 

5881. DenraL Eyornes, A. J. Taylor, London. 

5882. PropucING Artistic Errects on MeTauiic Sur- 
races, R. Kennedy, Leyton. 

5883. DeracnaBLe Gear Case Lip, A. W. Storey, 
Glasgow. 

5884. Stream Dryina Cy.tinpers, J. W. Gudgeon, Bir- 
mingham. 
35. Oursipe Winpow Butxps, A. W. Pyke, London. 

{ Srartina Rotary TippLers, H. T. Newbigin, 
Durham. 

5887. Avuromatic Cut-orr Gear, H. B. Daglish and T. 

indus, Liverpool. 

5888. Guiuies, F. E. Priest, Liverpool. 

5889. Boor Brusues, 0. E. F. Thiems, Glasgow. 

5890, Boot and Suoge Prorectors, J. 1. Hemmingway, 
Sheffield. 

5801. Macuines for Strikino Learuer, &c., J. Barker, 
Manchester. 

5892. VaLves, T. Barker, 8. Snape, and J. Ramsey, 
Bolton. 

6893. Aspestus Steam Packinos, J. Germain and L. 
and H. Boisne, London. 

5894. BLrast Evevators for Grary, T. W. F. Knight, 
York. 

5895. VeLocirpeprs, F. T. Jackson and F. Hatton, 
Leicester. 

6896. Lockinc-vp AvpaRatus, A. Maisey and W. 

Dingley, Leamington. 

5897. Eawoies for Saucepans, &c., W. F. 8. Spray, 
Sheffield. 

6898. MacuiNe for Brusuino the Hair, G. Hutchins, 
London. 

5899, CycLe Cuains, W. Travers, Wolverhampton. 

6900. Piattinc Negepies, H. J. Cook, Crabb’s Cross, 
near ditch. 

5901. CycLes, W. Crowther, Dewsbury. 

6902. Innaer, F. T. Bond, London. 

6908. Sewinc Macuines, G. Benson, Belfast. 

6904. InpDIA-RUBBER Tire for Cycies, W. McPhail, 
Ireland. 

5005. FRAUD PreveNTER and Derecror, J. R. Reekes, 
Chiswick. 

5906. FoorBaLs, W. Stewart, Glasgow. 

5907. Forminc Joint Connections, J. C. Black, 
Glasgow. 

5908. CircuLaTion of Water in Borters, A. Turnbull, 















Glasgow. 

5909. FLances and Uyions for Steam Pipes, J. Mills, 
Manchester. 

5910. Winpow Fasteners, J. W. Tegg, Manchester. 

5911. Evectric Contract MAKER, ak Mann, London. 

5912. Scarr Rivos, T. Wall, Birmingham. 

5913. MANUFACTURING CHENILLE, F. Watzlawik, 
Manchester. 

5914. Construction of Sash Weicuts, J. T. Shaw, 
London. 

5915. Inrants’ Cuarrs, J. Reid, Glasgow. 

5916. Two-WHEELED CARRIAGES or Carts, W. Dodshon, 


London. 

5917. Mecuayic’s Corres Drinkino Cay, F. Marsh, 
London. 

5018. Drivinc Gear of Ve Locipepes, F. 
London. 

56019. DETACHABLE 
London. 

6920. Cuarcinc Retorts, F. Beale and T. F. Ennis, 
London. 

5921. Cicar Case or Hoiper, T. Veasey and R. Bill, 
London. 

5022. SEPARATING PLates or Fitas, H, G. M. Conybeare, 
Ingatestone. 

5923. ‘TeLverinsio,” H. L. Todd and F. Lake, 


Oldfield, 


Imitation Foxtace, G. Butt, 


London. 
6924. Winpow Biinps and Curtains, J. R. Mally, 


ndon. 

5925. Ramps, J. Russell and V. I. Feeny, London. 

6926. Erasine Devices, W. T. Dunn, London. 

6927. Fotpinc Desks, A. J. Boult.-(C. V. Franke, 
Germany.) 

5928. SELF-actiNa Sarery Guy, H. Brings, Cologne- 
on-Rhine. 

5929. HoLpine and Exposinc Newspapers, G. B. Hay- 
ward, London. 

5930. a for Wasninc Knives, W. R. Knott, 

mdon. 
5931. MECHANICAL Toy Printinc Press, H. C. Braun, 


on. 
5932, PHoToGRAPHIC PLaTEs, O. Magerstedt, London. 
HEELS, A. Orts, 


5933, AIR CHAMBER for TiREs of 
mdon. 

as THRottLe Vatve ConTrotuer, C. J. Whitcher, 
mdon. 

5935, Ravens Motor, W. J. Walker and A. L. Bedford, 
ndon. 


6936. Hat Susrenper or Houpsr, 8. K. 
pal oy OLDER, 8. K, Hayward, 


5937. Spanyers, A. Weil, London. 

5938, NON-INFLAMMABLE CEMENT, R. J. Doyle, London. 

5939. NON-INFLAMMABLE Paint, R. J. Doyle, London. 

5940. Cuimney CLEANERS, P. Teeple, London. 

5941. Bopkiys, P. R. Stevens, London. 

5942. CoustzpCrorans Brus and Fiasx, T. W. Helm, 
mdon,. 

5943 Raitway CaRRiaG J. 

IP tay gs, F. J. Westbrook, Sudbury, 
5044. ELecrricity Meter, A. E. Parnacott, Penge. 
5945. MANUFACTURE of SHOw TABLETS, S. J. 5. Kelly, 

London, 

5946. Cuuck, A. J. Howard, London. 
5947. Ort Lamps, C. T. Greenfield, London. 
5948. Device for CLEANING SLATEs, J. R. Thomas 

London, i 


Some. Canraipon Freep MecHanisM to Guns, O. Jones, 


on. 
5950. Wire StapLe Drivino Macuives, H. H. Lake.— 


(The Staple Fasteni lachi . 
States.) ening Machine Company, United 


5951. Gas WasHers 
a ’ and Scrussers, J. H. Fitzgerald, 
2. MACHINERY for S Ww 
=, or Stampine Ore, J. W. Marshall, 


5953, Scate Beams, M. N. Sevier, London. 

5954, IcE-MAKING MACHINEs, J. W. Bowley, London, 
5955, Crane Buocks, F. W. Dick, London. 

-_. TAANGPERRING Incors into BLooms, F.W. Dick, 


mdon, 
5957. STERILIsING Liquips, G. Popp and J. H. Becker, 


ndon, 
5958. Distinuine Sea-warter, H. E. Fouché, London, 
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5959. Sream or other Enotnes, J. H. Dales, London. 

mech Stup and Necktie Hover, O. G. Cooper, 
1. HANDLEs of Sap Irons, G. Salter, Bi: ham 
Brake Pay or Suor, W. A. ohn eee 





5968. Water Gavuoe Cock, J. Marshall, London. 
5964. Labet for Umprexias, &c., E. J. N. Whitten, 


mdon. 
5965. Knire CLEANER, J. M. Hemingway, Bedford. 
. Tennett and W. 


5966. ExpaNDING Borinc TooLs, 
Ambler, Bradford. 

5967. Warer Gavars, J. H. Brown, Derby. 

5968. Preumatic Tire, C. Carey, Birmingham. 

5969. Prates, A. J. Boult.—(4d. R. Gulick, United 
States.) 

5970. PorTasLe O1L Lamps, W. P. Thompson.—(B. B. 
Schneider, United States.) 

5971. Kyitrinc Macuines, A, and A. B. Hughes, 
London. 

5972. Sreamsuips, G. Price, London. 

5973. Steam Enaines, J. W. Powers, London. 

5974. Rorary MecuanisM, 8. J. Williamson, Live’ 1. 

5975. Lockine Gear for Wixpow Sasues, R. R. Cowl, 


ndon, 

5976. Grinpinc Wire Carps, G. Whiteley.—(R. Ober- 
nesser, France.) 

5977. Cycie and other Tires, W. R. Swain, Dublin. 

5978. Sarety Vatves, F. H. Rayer and C. R. Jeyes, 
New Swindon. 

= CarpinGc Macuives, T. Whitelaw and W. Howie, 

ow. 


5980. Hanp Camera, A. C. and A. A. Smith, London. 

5981. Tires for CycLes, T. and W. Clyde, Glasgow. 

5982. VaLves and Vatve Cuests, J. W. W. Drysdale, 
Glasgow. 

5983. Macuines for Venpinc Cicars, A. Berg, London. 

5984. Cuurns, E. W. Settle, London. 

5985. Borter Furnaces, A. B. Crowder, London. 

5986. Rott Grinpinc Macuine, C. A. Allison.—(G. 
Vine, United States.) 

a Evectricat Inpuction, G. E. Fletcher, 


po 

5988. Lace for Boots, W. E. Hickling, Leicester. 

5989. Lenotus of Brarps, H. Warden, London. 

5990. TempERING Wire, W. Walton, Manchester. 

5991. ATTACHMENT of Wire to MECHANICAL DRESSERS, 
F. Stradart, Bristol. 

5992. Stove, W. Peyton, Halifax. 

5993. Hanp Camera Exposina Devices, C. Coventry, 
Liverpool. 

5994. Hanp CaMERA Exposinc Devices, C. Coventry, 
Liverpool. 

5995. Rorary MasHinc Macuiye, G. Morris and J. H. 
Howell, Bristol. 

5996. Recovery of Gotp and Sitver, C. M. Pielsticker, 
London. 

5997. Music Lear TuRNING Apparatus, C. W. Mathews, 
Portsmouth. 

. StooLs, T. Bryon, Wolverhampton. 

5999. Rat Coaaina Macuinery, . F. Wake and J. 
Cooke, Dar! mn. 

6000. ELectro-Fusion of SteeL, B. H. Thwaite, Liver- 


pool, 

6001. Grammy Dryinc Macuinery, T. A. Boynton, 
Manchester. 

6002. Brusu Borer’s Guine, A. C. Wright, Edinburgh. 

6003. PLovon, F. Bartels, Manchester. 

6004. ELectric Printinc TeLecrapns, F. E. Suddard, 
Germany. 

6005. Raitway Cars, H. 8. Pruyn, Glasgow. 

6006. Cotour Pots, J. Lewis and C. W. Dashwood, 


gham. 
6007. Fisrous MATERIALS, A. E., R. E.,and J. Newman, 


ndon. 
6008. Workin Steam Conpensinc ENGINES, J. Murrie, 

lasgow. 
6009. SELF-REGULATING Liquip DiscHARGE for CLosED 
VesseLs, A. H., T. A., M. L., and J. J. Schlueter, 


on. 

6010. Strrrvps, J. Scott, London. 

6011. Orcans, C. B. Clarke, London. 

6012. TeeTHING Paps, M. Oechsler, London. 

6013. Beer Cocks, H. Schuppisser and C. Schnell, 
London. 

6014. INcaNDEscent Gas Burners, J. A. Wallace, 


mdon. 

6015. ne for Curtinc Purposes, W. Kimberley, 
ndon. 

6016. PREVENTING FILLING of Borties, W. C. Betts, 


mdon. 

6017. Automatic Macuines, S. Hampton, London. 

6018. Spiir Iron Dropper, F. T. Boys.—(0. Coombe, 
New Zealand.) 

6019. Percussion Caps, W. H. Greenwood and C. 
Brown, London. 

6020. FaLse Suirt Fronts, J. Wetter.—(F. Jorgensen, 
Sweden.) 

6021. Books, P. Hungar, London. 

6022. Suip PRopeLLinG Apparatus, C. H. de Tavernier, 
London. 

6023. Locks, A. J. Boult.—(4. K. M. H. Ecler, Ger- 
many. 

a ) aes Gear, R., J., and H. Wilder, 


ndon. 

6025. Gioves, R. Padley, London. 

6026. Sane GRANULATED MATERIAL, H. E. Smyser, 
mdon, 

6027. DecERMINATED and ToRREFIED Maize, J. White, 


on. 

en Dock, R. de Clairmont, San Francisco, 

6029, Perpervat CALENDAR and Stanp, 8. Takashima, 
London. 


6030. Topacco Pipes and Houpenrs, E. F. L. Lahmeyer, 
London. 

6031. TRANSMITTING CURRENTs, B. J. B. Mills.—(W. 
Courtenay, United pie) 

a — B. J. B. Mills.—(/. Hutchinson, United 

8. 

6033. Licut Reriectors, C. Brothers, London. 

6034. KniTtING MACHINEs, H. M. Foulds, London. 

6035. CoLourING Matrers, H. E. Newton.—(The Far- 
benfabriken vormals Friedrich Bayer and Co., Ger- 


many. 

6036. INsuLATED Conpvuctors, G. J. W. Jackson, 
ndon. 

6037. Wrincinc Macuings, J. Wade, London. 

6038. Woop Screws, J. Fry, London. 

6039. LuBRICATING AXLEs of VEHICLES, J. Russell, 


on, 

6040. GrinpInc MacuinNE, D. H. Church, London. 
6041. Preumatic Tires, F. H. Sprang, London. 

6042. Horse Cottar, F. G. and T. St. A. Sewell, 


on. 

6043. Fitters, G. H. Moore, London. 

6044. Decomposine Reaction Mixture, L. O. Helmers, 
London. 

6045. CrrcULAR Weavinc Macuines, H. A. Clark, 
London. 


6046, Propuction of Corours, A. Blanchon and A. 


Allegret, London. 

6047. Fr “ESCAPE Lappers, A. J. Lindblad, London. 

6048. Swivet Looms, O. W. Schaum, London. 

6049. WATER MeEtERs, G. Westinghouse, jun., and E. 
Ruud, London. 

6050. ALTERNATE CURRENT Motors, O, T. Blithy and 
M. Déri, London. 

6051. gama Fue, Buocks, &c., G. de Velna, 

naon. 

6052. Stoves, M Clark, London. 

6053. EMBROIDERING Macuines, A. J. Boult.—(J. B. 
and A, Bastie, France. 

6054. FLEXIBLE STEEL-QUILL PENHOLDER, F. H. Roth, 


ndon. 

6055. MouLps for Pavine Biocks, G. M. Graham, 
London. 

6056. Boots and Snoers, H. H. Lake.—(S. Moore, 
United States.) 

6057. DentaL-ENGINEs, H. H. Lake.—(W. P. Horton, 
jun, and A. B, Jones, United States.) 

6058. Rauway Sionars, H. H. Lake.—(S. W., 4. C, 
and H. V. Miller, United States. 

6059. PuppLina Furnaces, H. H. Lake.—(J. Roberts, 
United States.) 

6060. Manuracture of Saw Braves, J. 8. Wallace, 
London. . 
6061. TREATMENT of Hypratep PxuospHates, H. H. 
— M. Goodale and M. W. A. Spring, United 

8. 





“—- so patamaaae of Rertectors, 8. O. Cowper-Coles, 

mdon. 

6063. COIN-OPERATED DELIVERY Apparatus, A. Open- 
shaw, London. 

6064. Brakes for Bicycies, E. Vaudin, London. 

6065. DistrisutTING the Ink in Printinc MACHINES, 
W. B. Silverlock, London. 

6066. Rocxinac Cnairs, C. E. Hartelius and A. A. 
Anderson, London. 

6067. Fuynezs, E. N. Gaudron and I. G. Hewison, 
London. 

6068. The Art of Printino Pictures, C. B. Woodward, 
London, 

= Dressinc TaBLe and Writinc Desk, A. J. Tem- 
pler, mn. 

6070. Borr.e Storrer, J. B. Green and A. M. Steele, 
London. 

6071. Wasninc Ores, R. Henderson and A. Cruick- 
shank, London. 

6072. Rupper and Meratitic Cusnion Tires, J. 

, London. 

6078. Arc Lamps, J. E. A. Gwynne and R. Kennedy, 

London. 
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6074. 5 aa Borroms for Fire Grates, A. Burstow, 
‘ton. 
= ‘ABLE and Musicat Box, W. F. Needham, Bir- 
™: lo 
outa. Pasuameee or Ciasp for Mitk Cuurys, W. W. 
, London. 
— Furnaces, W. Blagbrough and J. Hardcastle, 


ax. 

6078. Firntnc Exp.Losive CHarcrs, F. Brown, Bir- 
m " 

6079. Gas Gritiisc Stoves, W. C. Parkinson, Bir- 


a \. 

6080. PREVENTING PunctuREs in Tires, J. F. Moult, 
Nottingham. 

6081. EARTHENWARE TRAPS or GULLEYs, J. Kirkman, 
Chorley. 

6082. Toy, B. F. 8. Baden-Powell, London. 

6083. IRon Swimminc Batu, R. P. Cooper, Birming- 


6084. CLorues’ Pecos, A. E. Batts, Chipping Norton. 

6085. Skates, 8. Hughes, ae any 

6086. Gas Merers, J. Anderson, Glasgow. 

6087. Cytinpers of Jacquarp and like MAcHINEs, 
T. Milner, H. Geldart, R. Ingham, and J. Crook, 
Keighley. 

6088. Drain Traps and Som Pipes, P. Stewart, 
Glasgow. 

6089. Weavinc TexTite Fasrics, J. Johnstone, 
Dundee. 

eo for Fisninc Purposes, 8. Bayliss, Red- 

i 


6091. Dutcu Oven, R. Hildick, Birmingham. 

6092. Gic Mitus, C. Wood, Manchester. 

6093. Gas and similar Motor Enoings, A. R. Bellamy, 
Manchester. 

6094. INDICATING WATER LeveL, J. E. Slack, Man- 


chester. 

6095. Coatinc Wire, 8. Kellett, J. W. Collins, and A. 
Kaye, Marsden. 

6096. Lawn Mower, R. Walker, Leeds. 

6097. WarerR Supp_y and DiscHarce Apparatus, J. 


Shanks, Ww. 

6098. GRINDING and PoLisHinG Apparatus, T. Harper, 
Redditch. 

6099. SteERING Locks, R. F. Hall, Birmingham. 

6100. CovERED Wires for TELEPHONES, J. Baier, 
London. 

6101. SHutries of Looms, B., H., and E. Lobley, 
Morley. 

6102. Drivixc BicycLes or Tricycies, L. J. Marks, 
Manchester. 

6103. Twistrinc Macurye, 8. W. Bannister and C. W. 
Hollis, Nottingham. 

6104. Nut Forcinc Macurye, C. W. Hollis and 8. W. 

ister, Nottingham. 
6105. ADVERTISING on CARRIAGE BLINDs, M. E. Steed- 


man, Glasgow. 

6106. DousLinc Corroy, J. H. Yates and P. Eadie, 
Manchester. 

6107. AERIAL Sup, J. B. Howa:d.—(C. F. Billwiller, 
Switzerland.) 

6108. Pips, E. Pearce, Dunstable. 

6109. Stortine Macuive, C. and G. B. Taylor, Bir- 


6110. Lerren Fites, W. T. Cadness, Chadwell Heath. 
6111. Makinc-uPp Pitep Fasrics, J. Hallworth, Man- 


chester. 
6112. Rims and Tires of BicycLeE WHEELS, A. Stead, 
anchester. 
6113. ManuractureE of Corton Ropes, G. Worrall, 
Manchester. 
6114. Winptinc Yarn or THreap, J. E. Broadbent, 
Manchester. 
6115. Rotter Skates, L. Jeyes and H. Kendrick, 


mdon. 
6116. ScyrHes. J. Havenhand and E. B. Tyzack, 
Sheffield 


6117. MANUFACTURE of Nut Brians, J. R. Peacock, 
Sheffield. 
6118. Biuriypy Arm Brackets, O. H. Kenney, East 


am. 
= Wick Ho.wpers for Oi Lamps, W. Henley, 


mdon. 

6120. Reets for Fisurnc Rops, W. P. Thompson.—(H. 
R. Reder, Germany.) 

6121. Cutrinc THREADS on Botts, I. Braithwaite and 
E. O’Brien.—(The Dodge Manufacturing Company, 
United States.) 

~— — for Cootinc Butter, J. H. Gibson, 

ve! lo 

6123. Derercent Compounp, W. Brothers, Man- 
chester. 

6124. ScREw-cuTtInc Macuines, W. P. Thompson.— 
(F. Weyrer, Austria.) 

6125. Macuines for Spryntnc F ax, F. Naylor, J. V. 
Eves and A. Greeves, Manchester. 

6126. PreseRvinc Lapies’ Veris, B. G. Fleming, 


ndon. 
6127. Broocues, M. Watson, London. 
6128. ArTiFiciIAL Fiowers, &c., E. 8. Thackray, 


ndon. 
6129. Spryninc and Dovsiinc Frames, E. Hird, 


mdon. 
6130. FLoweR Howper, C. Brindley, London. 
6131. Susstance for Giazinc Purposes, A. 8S. Mac- 


id, London. 

6132, EvcaLyptus F. A. Roebuck, 
London. 

6183. New Potters’ Latne, W. Wood and J. Clark, 
London. 

6134. TorLet TABLE, M. Hinchcliffe, London. 

6135. BLack-BoaRDs for Drawine from Mopets, J. 


, London. 
6136. DeGERMINATING Macuines, G. B. Williams, 


CIGARETTES, 


mdon. 
6187. PickLinc MeTAats to Remove Oxine, A.J. Smith, 
London. 


6138. Gravity Rattways, T. W. Potts.—(P. Boyton, 
United States.) 

6139. Coatina the InreRIoR of Vessets, A. Barret, 
London. 

6140, Tuses for Drinxixe Liqvors, T. F. Gellatly, 
London. 

6141. Connectine CLoser Waste-pires, A. H. Dickel, 
London. 

6142. Manvracturinc Gas, W. F. Richie.—(VJ. B. 
Archer, United States.) 

6143. Natts, T. G. Parkinson, J. C. Grinsell, and P. 
Gibbs, Birmingham. 

6144, Securtnc TaBLe Leaves in Pace, R. Hanaford, 


don. 
6145. PLoveus, W. E. Stafford, London. 
6146. Napkin Supporter, W. H. Kochler, London. 
6147. OpeRaTING TRANSOMS, F. J. Keck, London. 
6148. DistrisuTinc Fertinisinc Svspstances, T. H. 
Lake, don. 
6149. Sarety Ripinc Hastits for Lapies, J. Whittle, 


ndaon, 
6150. Sewrnc Macuines, A. Avrial, London. 





6151. Pires, W. W. Pinkerton, London. 
6152. NippLes for Feepinc Borries, M. J. Daniels, 


London. 
6153. Ruuers, J. Farrow, jun., London. : 
6154. Tr1mminc Iron, A. T. Dudgeon, H. Noble, and 
. Lund, London. 
6155. Carpinc Waste of Fiax, A. T. and F. W. Law- 
son and M. Porritt, London. 
6156. CIGARETTE Macuines, A. P. and E. P. Scara- 


—— London. 

6157. WHEELS, G. W. ®mith, J. E. Walker, and J. B.S. 
Hayes, London. 

6158. Muuions, T. A. Bury, London. 

6159. Rims for Pneumatic Cycie Tires, H. Aae, 


ndon. 

6160. WarMING CurRENTs of Cotp Arr, J. Grundy, 
ndon. 

6161. Breast Prins, H. H. Lake.—(A. F. Richter, Ger- 


many.) 

6162. IncaNpEsceNt Gas Burners, J. Pintsch, 
London. 

6163. Tanks for ELECTROLYTICAL Purposes, H. Traun, 
London. 

6164. Bartinc for Carpet Lixino, H. H. Lake.—(The 
Union Carpet Lining Company, United —, 

6165. Hanp Device for Leapinc Animats, W. Bar- 
well and R. L. Prutton, London. 

6166. Horse Cotiar, E. P. Davies, London. 

6167. AuToMATIC Strainers, F. SchOénemann and E. 
Bernhéff, London. 

6168. SaccHARIFICATION, G. de Geyter, London. 

6169. WHEELS, G. W. Smith, J. E. Walker, and J. R. 
8. Hayes, London. 
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6170. EARTHENWARE ELectTric Switcues, J. Meir, 
Manchester. 

6171. GoLr-cLus Rest and Carrier, C. M. Bradburn, 
Manchester. 

6172. Erection Canvass Cueck Cuart, C. T. Brame, 

mdon. 

6173. Wixpow Sasues, J. Nicol, Glasgow. 

6174. Lire-BEeLts, E. W. West, Liverpool. 

6175. Fezpinc Fipre to Carpinc Macuines, R. 
Thornton, Halifax. 

6176. PickiNG-sTICK employed in Looms, R. Thornton, 


Halifax. 

6177. GALVANISED Sueets for Roortrne, T. D. Pearson, 
Wolverhampton. 

6178. New Uriisation of Liquorice, E. Mandell, 
Stockton-on-Tees. f 

6179. Forcinc Macurngs, E. Tranter, Birmingham. 

6180. TUBULAR FirE-Bars, J. L. Major, Hull, 

6181. TakE-uP MecHanisMs for Looms, R. L. Hatters- 
ley and 8. Jackson, Bradford. 

6182. Cuarns, G. W. Elliott, Sheffield. 

6183. Hyprav.ic Packrnos, C. Korte and G. Heritage, 


8. 
bag SecuRiInc HanDLes, R. Clayton and J. A. Steward, 
Bilston. 
6185. CHANNELLED-BOTTOMED Suirs, R. Evans, Hartle- 
1. 


6186. CrrcvutarR Kyittinc Macuines, J. Smith, 
Keighley. 

6187. Raitway CARRIAGE Wixpows, W. Thomson, 
Newcastle-on-Tyne. 

6188. FLYER Macuinery, W. Wadsworth and S. 
Hartley, Bradford. 

6189. Mera, NaME and Memoriat Pvatess, 8. Grant, 
Dublin. 

6190. CONFECTIONERY MovuLpING 


Cochrane, jun., G we 
and Co. and T. Brooks, 


6191. ScutcHERs, A. 
Manchester. 

6192. Toy So_p1eRrs, C. M. Beaumont, Hull. 

6193. Arr-TIGHT AsH and Dust SHoots, W. Richardson, 
Mansfield. 

6194, FusrBLe Pivucs, A. Turnbull, Glasgow. 

6195. CoIN-FREED ApraRatus, J. G. Cumming and J. 
Nisbet, Glasgow. 

6196. MaGazinE SHOOTING APPARATUS, J. G. Cumming, 


MAcHINEs, J. 


G Ww. 
6197. VeHicLe Stoprrsc Apparatus, J. Riebe, Man- 


chester. 

6198. CoupLinc for Tuses or Prpss, J. Jelinek, Man- 
chester. 

6199. Pranororte Action, E. Bishop, London. 

200. Evectric INsuLaTtoR Protector, W. Aitken, 


Ww. 
6201. Drawinc Compasses, A. and L. Myers, Bir- 
ingham. 


m 5 

ene. Aiomarren Sapp eg, T. St. A. and F. G. G. Sewell, 
London. 

6203. Horse BuinkeEr, T. St. A. and F. G. G. Sewell, 
London. 

6204. Exastic Frum Tursine Encrnes, R. C. Sayer, 
Bristol. 


6205. APPARATUS for REGULATING the DistRiBUTION of 
Evecrricity for LicHTING PURPOSES, Wood, 
London. 

6206. Topacco Pree Licutinc Appuiance, W. Carter, 
London. 

6207. Wrspow Sas, &c., Fastener, A. J. Cooper, 
London. 

6208. Keys, J. B. Allatt, London. 

6209. Arr VaLves for Sanitary Purposes, E. Rusk, 


mdon. 
6210. Jomst for Fioorine Boarps, W. J. Davidson, 


London. 

6211. The Coupon Sxern Diviver, R. Pullen-Burry, 
Liphook. 

6212. ‘‘ Lawrorp” Ter Cvs or Putter, H. F. Lawford, 
London. 

6213. APPARATUS for STERILIsING Liquips, R. Thiel, 


on. 

6214. Liquor Capinet, J. McHardy and A. T. Tyer, 
London. 

6215. DisinrecTant SupPLyING APPARATUS for WATER- 
WASTE PREVENTERS, R. C. F. Wyatt and G. A. Shurey, 
London. 

6216. Sprxninc MacuineE, R. Waugh, Newport, Mon. 

6217. — for THREAD or Strive, H. Fairbrother, 

mdon. 

6218. MacNesium Lamps, F. Hull, London. 

6219. “‘THomas” METALLURGICAL Process, H. Wild, 

London. 

6220. Fiyinc Macuines, W. P. Thompson.—(R. 
Chillingworth, Germany.) 

6221. Gas Cocks, A. Wade, Liverpool. 

6222. Device for IpentiFyINc Harts, 8. R. Jackson, 
London. 

6223. Supptyrinc Sream at Repucep Pressures, C. 
Herbert and 8. Paling, London. 

6224. Stream Conpensers, G. Zahikian, London. 

6225. Sockets for Posts, Siemens Bros. and Co., Ld., 
and R. von Fischer-Treuenfeld, London. 

6226. St1:1s, G. Challenger, Swansea. 

6227. Joint for Pires, T. J. Fife, London. 

6228. Step for Boox-casEs or SHELVEs, A. Uotgreave, 


London. 
a some HIGH-PRESSURE Taps, M. A. Brookes, 


on. 

6230. WITHDRAWING NicoTrInE from Topacco, J. Hol!- 
man, London. 

6231. Wrincinc and Manciusc Macuines, H. F. 
Henry, London. 

6232. Fitters, R. Roch-Brault, London. 

6233. Exvectrric Ciocks, E. du Bois, London. 

6234. EARTHENWARE MEasuRES, E., G., and J. Barker, 
and J. Kent, London. 

6235. WeB PRINTING Macuines, {H. E. Newton.— 
(Messi s. R. Hoe and Co., United States.) 

6236. Wes Prixtinc Macutnes, H. E. Newton.— 
(Messrs. R. Hoe and Co., United States.) 

6237. Pistons, &., A Carr and W. Lockwood, 
London. 

6238. Utinisinc OLD ARTICLES of TiN~ PLATE, A. 
Gutensohn, London. 

6239. Seats, C. H. Hare, London. 

6240. Picture Hancer, F. V. Tomkinson, Dover. 

6241. MEAsuRING ELectric CurRENTs, T. Duncan, 


mdon. 
6242. Sprnninc and Dovsiine Frames, P, P. Craven, 
London. 
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6243. Sream Jornt, C. K. wy a> Costadau, France.) 

6244. Darnine Appuiance, A. M. Cardwell.—(H. Card- 
well, Italy.) 

6245. Door Knocker, P. D. Manning, London. 

6246. GuLLy Trap, G. Law, jun., London. 

6247. Removinc Impurimes from Water, E. H. 
Riddell, London. 

6248. TREATMENT of Brrr, P. W. May, London. 

6249. CotourInc Martrers, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabra, Germany.) 

6250. Perroratine Cicars, H. H. Allott, London. 

6251. Stamprne Hostery, H. Walker, London. 

6252. Prre WRENCHES, H. F. Jenks, London. 

6253. Perricoats, G. Carcaut, London. 

6254. Execrric Arc Lamps, A. L. Shepard, London. 

6255. Bucxies for Straps, H. 4. Lake.—(J. L. Chase 
and R. Mathewson, United States.) 

6256. SecuURING TIRES, A. Latimer, London. 

6257. Smoemnc Horses, A. Mack, London. 

6258. Borrtinc Arparatus, H. H. Lake.—(4. A. 
Pinstofte, Denmark.) 

6259. Maxiye Coat Brigvettss, G. S. Ellis and A. M. 
Dolton, London. 

6260. Fasteners for GLoves, E. Fisher, London. 

6261. Drying Warp Tureaps, R. Haddan. — (C. 
Vryghem, France.) 

6262. TorPEDo TuBEs, W. Donovan, London. 

6263. gga Compustion of Fuvgt, W. P. Bonwick, 

mdon. 
6264. BicycLe Stanps, R. 8. Wood, Manchester. 
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6265. Rrus for CrcLe ee C. J. Downs and C. J. 
Downs, jun., Stockpo: 

6266. Compassts for Gave: C. H. Clark and A. 
ous Bristol. 

— and SHoges, W. Cook and C. Laight, 

SoRoddite 

6268. oa E. C. Seaman, Chat 

6269. Reservoir Ink Pors, T. . Rradford. 

6270. Apsustinc Nuts for ROLLERs, J. T. Lambert, 
Cheshire. 

6271. Exvevores, J. 8. Porter, Edinburgh. 

6272. Surrts, 8. Gillson, Hants. 

6273. INNER SeLv AGES, G 
ing, Manchester. 

6274. ATracuiInG Buttons, F. J. Palmer, Devon. 

6275. TempPces for Looms, fs Marter, Manchester. 

6276. BrusHes, J. M. Smales, Hertfordshire. 

6277. CLIP CARTRIDGE EXTRACTORS, W. G. Liversidge, 
Sheffield. 

6278. Boxes for Weppinc Cakes, T. Burney, Pember- 
ton, near Wi 





igan. | 
6279. Picxixc Motion of Looms for Weavinec, W. 


Ewart, Glasgow. 

6280. CarriaGeE Lamps, J. H. Lapthorn, Didsbury, 
near Manchester. 

6281. Fixixc Barsep Wire Fencrxe, D. Gillies, jun., 
Stirlingshire. 

6282. Fire Avarm, J. Phillips, jun., and T. C. Lewis, 
Warren Chapeltown, near Sheffield. 

6283. RounpaBoutTs, J. Mackenzie, Yarm-on-Tees. 

6284. Corn-FREED Macurng, A. H. C. et, Staines. 

6285. Carpinc Can Bottom, J. Lever, Bolto: 

— of Looms for Weavine, W. intée 
H 

6287. Cycxes, F. T. Jackson and F. Hatton, Leicester. 

6288. Warp Let-orr Morrons for Looms, R. Willey, 
Huddersfield. 

6289. Brusnes, R. B. Kinniburgh, R. H. Arnott, and 
J. Shaw, Strathbungo, N.B. 

6290. Keys for Locks, G. Spencer, Willenhall. 

6291. Frevp Cap, 8. F. Chichester, Kent. 

6292. Consumption of Smoke, H. G. Hudson, W. M. 
Rennie, and J. Graham, Bradford. 

6293. Diccinc MacHrines, W. Miskovsky, Manchester. 

6294. Door Locks, I. Pavlovitch, Liverpool. 

6295. ELecrric INCANDESCENT Lamps, T. Stober, Man- 
chester. 

6296. Reservork Firower Howpers, C. Kerer, Man- 
chester. 

6297. Sanp Mov.prnc Macuines, F. G. Leeder and W. 
Fairweather, Glasgow. 
6298. SECURING — Seats in Sream Cuests, A. 
Turnbull, G 

6299. FUEL Boomansane, J. Murrie, Glasgow. 

6300. PorTaBLe Tramways, T. Robb, London. 

6301. CaRRIAGE PoLe Fittines, C. Wright, London. 

6302. Extraction of GoLp, E. de Pass.—(Z. C. Dawmas, 
France. 

6303. Cooxinc and Hort-waTer Apparatus, W. Hill, 
London. 

6304. Drepcinc Canats and Reservorrs, M. Stevens, 
Manchester. 

6305. PortaBLeE CrusHInG Piant, W. B. Westlake, 
London. 

6306. Exrecrric Current Meter, 8. E. Nielsen, 
London. 

6307. Stock WaTerinc Trovucus, H. Carroll, London. 

6308. Wrspow-sasH Hotper and Fastener, J. H. 
Johnston, London. 


6309. TURNING OvER the Leaves of Music, M. Braneanu, | 


London. 

6310. Saw Bencues, A. Bridgman and D. House, 
London. 

6311. Brake Apparatus, W. C. Dyce, London. 

6312. Stays or Corsets, H. Smith, London. 

6313. Sprinc MaTrResses, R. Sumner, London. 

6314. Scor1a or Siac Buocks, C. Brand, C. J. Dobbs, 
and E. W. Jones, London. 

6315. Sash Fastener, R. H. Froude London. 

6316. RerriceRaToRs, H. J. Worssam, London. 

6317. CorKk-screws, A. J. Boult.—(C. Dicker, Belgium.) 

6318. ORNAMENTAL StitcHiInc for METALLIC Strips, 
Theiler and Schneeli, Liverpool. 

6319. Wire Ropes, J. T. Selby, London. 

6320. BrusHes, G. Sanderson, ~ oe 

6821. Casements, E. I. Bell, London. 

6322. Disencacine CLUTCH on 1nG, A. Fiikenwirth, 


London. 

6323. Storinc Ur Power in Cycies, J. A. V. L. Fage, 
London. 

6324. —_—_ Gas, A. G. Glasgow, London. 

6325. Cacenpar, L. Lane, London. 

6326. Mancer, W. A. Vender, London. 

6327. ComprneD Bripce and Taw Piece for MusicaL 
InsTRUMENTs, W. P. Owen and C. L. Eggert, jun., 

ndon. 

6328. Mosaics, H. B. Allaeys, London. 

6329. Tops, A. G. Green, London. 

6330. Hooks for Dress Fasrentscs, R. Tomlyn, 
London. 

6331. Teapots, Kerries, and the like, C. J. P. Bien- 
griber, London. 

6332. VeLocipepes, F. I. Gazaix, London. 

6333. AvromaTic GEAR for STABLES, fv Bentley, 
Salford. 

6334. CycLes, V. Bory, London. 

6335. Tripop Framinc for euman J. H. Rosoman, 
London. 

6336. Axte Box, G. H. Readdy and M. Lonsdale, 
London. 

6337. Gauces, H. Dunn, London. 

6338. Postinc DispLay Biits and the like, J. Tufnail, 
London. 

6339. Neepie Case and Tureapine Device, F. A. 
Abbiss, London. 
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6340. TcBes of Woot-wasHinc Appakatvs, A. Ambler, 
London. 

6341. Water Cranes, A. Scheid, London. 

6342. Game, E. G. Peyton, Greenock. 

6343. Depts RECORDING Apparatus, A. B. Nicholetts, 
London. 

6344. Roses for CasH-pox Hanpies, W. Wakelam, 
Willenhall. 

6345. Locks, W. Wakelam, Willenhall. 

6346. Prvots for Sprisc Biusp Rowers, J. Robert- 
shaw, Manc r. 

6347. Arminc and BLockinc Presses, G. E. Chapman, 
London. 

6348. Bepsteaps, J. Robertshaw, Mauchester. 


6349. Deracninc Gear for Suips’ Boats, H. Bown, 
Southampton. 

6350. Loom SHEDDING Motions, E. and G. Hindle, 
Halifax 

6351. Cisterns, H. D. Fitzpatrick.—(4. Cloweat and H. 
Jones, Australia.) 

6352. Marcn-Boxes, H. H. Midgley, Burnley. 

6353. InrLators, R. F. Hall, Birmingham. 

6354. Griprinc AppLiaNces for Cab_es, D. T. Young, 
Birmingham. 

6355. PLumMet, A. Cox, Weston-super-Mare. 

6356. Pipe CLEANER, G. Slater, Hindsford, near Man- 
chester. 

6357. Steam Exocrine Cytinpers, R. and 8. Thomas, 





-, G., jun., and W. C. Brown- 


Birmingham. 
6358. Razor Wirinc Apparatus, L. Loubeyre, 
| London. 
6359. Sicn-PLATES, W. Appleyard and J. T. Hickson, 
Sheffield. 
| 6360. Kyitrinc Macuines, W. and R. Pringle, 
| Nottingham. 
6361. Cooxine Ranar, W. Robinson, London. 
6362. PRINTING MACHINE ATTACHMENTS, J. Michaud, 
| London. 
| 6363. FIREDAMP-TEsTING Saretry Lamps, A. H. Stokes, 
London. 
6364. CoRNER PLates for Books, C. C. E. Lesenberg, 
Manchester. 
6365. Pipe Coup.ines, J. Alexander, Glasgow. 
| 6366. Steam Traps, A. Turnbull, Glasgow. 
6367. Fancy Carppoarp Box, 8. H. Sharp, Leeds. 
6368. Pumps, A. D. Ellis and W. Crichton, 
| Bradford. 
6369. NEEDLE, H. I. Potter, London. 
6370. TestiInc Ecos, J. J. Hazzard and B. Martin, 
| London. 
6371. Rack to Hoip Lerrers, E. F. Haynes, Bir- 
mingham. 
6372. Manvuracturine Sweets, P. Lindeman, Man- 
chester. 
= + and Sp.it Nut, R. Thompson, Northumber- 
and. 
6374. INrLaTING Pyecmatic Tires, A. Martyn, London. 
6375. CHARGING and Drawine Gas Retorts, J. B. 
Terrace, Forfarshire. 
6376. DupLEX BorLeretre, R. W. Welbank, Newington, 
near Banbury. 
| 6377. Drawrya Compasses, W. J. Harris and W. 
Overton, Birmingham. 
6378. Domestic Hearty Sranps, 8. 
mingham. 
6379. Topacco Pires, J. F. O'Brien, Dublin. 
6380. Strpinc Sash Frames, J. Brider, ‘Tunbridge 
Wells. 
6381. Wrxpine of Cops, A. J. Boult.—(J. R. Leeson, 
United States.) 
6382. Parer, H. Colley, Manchester. 
6383. TRamMcaR and other similar Seats, J. Moseley, 
Manchester. 
6384. CHaRGING Liquips into Borries, J. Walker, 
Sheffield. 
6385. Jorsts for Ramway Rais, J. Schaefer, 
London. 
6386. To Brinc each Fors into any Fancy FrATHER, 
J. Leewentbal, London. 
6387. MerHop of Packinc Coinacr, J. W. Scott, 
London. 
6388. TorLet Covers, Tormet Marts, &c., J. Lindley, 
Manchester. 
6389. MovustacHe Protector for Cups, R. Jackson, 
Aberdeen. 
6390. RarLway Signa and other Posts, A. G. Evans, 
London. 
6391. Securtnc the Corks of Borries, A. Laussedat, 
London. 
6392. FUEL org ag G. J. Wildbridge and J. 
Murrie, Airdrie, N.B. 
6393. REGULATING Gas Supp.y, H. Steinem and W. 
Cook, London. 
6394. Ticket Datinc Press, A. Green and H. J. Salter, 
London. 
6395. LypicaTING Speep of Macuixery, M. 8. Napier, 
London. 
6396. Wixnp Encines, J. Adams and D. R. Evans, 
London. 
6397. Morive Power Macurne, L. Wake, London. 
6398. GALVANISED SHEETS of Metat, &c., D. Grey, 
London. 
6399. AccomMopaTION LappeRs, J. Wotherspoon, 
London. 
6400. ATTACHMENT for Preumatic Tires, P. Davies, 
London. 
6401. Enve.opes, H. Piper, London. 
| 6402. PortaBLe Apparatus, A. Hellé, Birmingham. 
6403. DIsPLAYING ADVERTISEMENTS, &c., J. Armstrong, 
London. 
6404. AMERICAN OrGans, C. H. Wagener, London. 
6405. Apparatus for Grvinc CHance for Money, D. 
Martin, London. 
6406. ConstRUCTION of Vav tts, M. Koenen and G. A. 
Wayss, London. 
6407. Lamp, H. L. Todd and F. Lake, London. 
6408. Apparatus for Cooitinc Arr, &c., J. F. Jones, 
| London. 
| 6409. Mecnuanism for Maxine Cicars, A. Coventry, 
| Manchester. 
| 6410. Hanp-carrieD Buiotrinc Router, E. E. Mont- 
ford, London. 
6411. Bicycte Stanps, R. Raby and J. R. Smith, 
London. 
| 6412. Avromatic CaRBonIstInc Macnine, J. B. Terrace, 
| London. 
6413. Apparatus for Heatryc Water, F. Hawkins, 
London. 


H. Martin, Bir- 
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6414. Winpow Sash Fasteners, G. H. Henn, Bir- 
15. Evan 
6415. EnamMetiinc Kitns, T. W. Twyford, Birming- 
ham. 


6416. Packinc Rixc for Gavce Grasses, C. Barclay, 
Birkenhead. 

6417. Workinc Automatic Dampers, W. H. Scott and 
W. Reavell, Norwich. 

6418. CINDER. Sirrer, G. Rider, Wakefield. 

6419. BrusHinc Boot for Horses, G. N. Callwell, 
Belfast. 

6420. PReventTiInG CARRIAGE Wixpow VIBRATION, A. 
Harvie, West Brighton. 

— Sprinc WHEELS of Bicycies, W. Sykes, Warwick- 
shire. 

6422. Bicycues, J. Lister, Doncaster. 

6423. Sewace Purirication, J. J. and T. F. Meldrum, 
Liverpool. 

6424. CLeaninc Grain, G. Broom, J. Harvey, and §&. 
H. Loynes, Liverpoo! 

6425. Hanpie for Toors, A. G. and G. V. Pinfold, 
Yorkshire. 

6426. Inpia-RUBBER Tips for SuutTriecocks, W. E. 
Stoakes and F. Savage, Southsea. 

io - PREVENTION of Fire from Exptosion, C. C. Doig, 


Igin. 

6428. PLacinc Detonators on Top of Rais, R. Platt, 
Cheshire. 

a Firtincs for Wixpows, D. Keith and J. Keith, 

iw. 

6430. GiLL-BoxeEs, W. Stell and J. Sawley, Keighley. 

6431. Toy Savines Bank, M. Cole, London. 

6432. Sprynivec Frames, T. Gordon and L. Hargreaves, 
Halifax. 

6433. Sprinc Jaw CanpLe Hotper, W. G. Creswell, 
Worcester. 

7 oe S Motions of Looms, J., R., and J. 

6435. UNPUNCTURABLE Pyevmatic Tires, W. Wheeler, 
Cheshire. 

6436. ReveasaBLe Grips, J. H. Stone and H. G. 
Atkinson, Birmingham. 

6437. Hincine and Fasteninc Doors, I. Pavlovitch, 
Liverpool. 

6488. Tarret Motion for Looms, J. Curell, G 

6439. Evectric Switcues, T. E. Marsh and T. G. Poole, 
London. 








6440, Fintsuine Hats, 8. Wilde and J. Rowley, Hyde, 
near Manchester. 
6441. Borers, G. Sinclair, Glasgow. 
6442. Hotpinc MovaBLe Fiaures, A. J. Jackson, 
Bristol. 
6443. Sevr-acting Funnet Damper, J. A. Smith, 
Glasgow. 
6444, Ain Pumps, G. M. Cruikshank.-—(Seaville Manu- 
Jaecturing Company, Uniteil States.) 
6445, MULTIPLE Steam Jet Nozzie, W. A. Granger, 
London. 
6446. Apparatus for SHowinc PHenomena, J. Swift, 
London. 
6447, ConnecTiInc FLexipLe Pipes to Tars, T. J. 
Davis, Derby. 
6448. CycLte Hanpves, G. E. Harris, Birmingham. 
6449. Bicye_es, W. Swain, London. 
6450. SusPeNDER for Freepina Borries, T. Pickup, 
London, 
6451. Fire-Licater, G. W. Foreman, London, 
6452. Mecnanism for ConvertinG Motion, W. W. 
Dobson, Manchester. 
6453. [INTERNAL Combustion EnGines, J. C. R. Okes, 
London. 
6454. DeracuaB_e Biock, C. C. Hewett, Watford. 
6455. HorsesHor BLape and Lec, A. Hallett and M. 
Milner, Huntingdon 
6456, Cueck Tits, H. L. M. Goodridge and G. Hallett, 
London. 
6457. Pontoon Bripces, W. C. Underwood and J. 
Moorey, Sevenoaks. 
6458. Driving Gear of VeLocipepes, J. H. Gray, 
London. 
6459. ANTI-BRONCHITIS Vest, H. Cobb, London. 
6460. Penci, SHarreners, G. Diez, London. 
6461. CooLtinc BuiLpines, C. G. Norris and G. H. 
Richmond, Manchester. 
6462. Boxes, J. C. Meem, London. 
6463. Aqua Ammonia Encuyes, C. L. Horack, London. 
6464. THrust Suarts, E. Reynolds, London. 
6465. Forcine Liquips by Steam, &c., P. Kestner, 
London. 
6466. Oars, C. C. Pétzsch and F. A. Schubert, London. 
6467. PowDER SPRINKLING INSTRUMENTS, M. Ehrhardt, 
London. 
6468. ELectric Arc Lamps, Siemens Brothers and Co. 
and J. Nebel, London. 
6469. Frre Escape, G. W. Thomas, London. 
6470. ELecrricaL MeasuRING INstRUMENTs, B. J. B. 
~e —(A. E. Kennelly, United States.) 
6471. CarriaGEs, G. Scratton, London, 
2. TROUSERS, W. Goodliffe, London. 
6473. DETECTIVE Camera, D. Campion and L. Delacre, 
London. 
6474. Manno.e Covers, E, G. Jackson, London. 
6475. ELectro-MoTOR SPEED VARYING APPaRaTus, J. 
J. Rickards, London. 
6476. Mititary Equipments, H. Lintott and H. T. 
Tallack. London. 
6477. Apparatus for ELEectRo-PLATING, 8S. O. Cower- 
Coles, London. 
6478. Dynamo - ELECTRIC MACHINEs, E. Thomson, 
London. 
6479. Rottisc WaHeets and Discs, J. Kleinpeter, 
London. 
6480. Detivery of Torvet-parerR for Cons, E. A. 
Randall and A. M. F. Thatcher, London. 
6481. Watcnes, E. E. and C. R. Thiel, London. 
6482. SUNSHADES and UmMBRELLas, &c., G. Craveri, 
London. 
— CLorues Rait for Warproses, E. Edwartis.—(P. 
A. Rey, Germany.) 
oa Corks or F.Lexrs_e Stoppers, J. H. Thomas, 
London. 
moe — and WasHinc Bongs, &c., H. G. Warner, 
zonaon. 
6486. Urinisinc Waste State, J. P. Robertson, 
Lewisham. 
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487. BuTTron-HOLE Sewinc Macuinery, J. Reece, 
London. 

6488. Apparatus to Assist Swimmers, J. Abraham, 
London. 

6489. ELecrric ALARM in SicnaL-Boxegs, G. C. Purvis, 
Edinburgh. 

6490. Manvracture of TRAVELLING Cases, W. Hudson, 
London. 

6491. MerHop of ProrocRapuic PRINTING, E. Norden, 
London. 

6492. CoIn-FREED Mecuanism, A. F. Edwards, London. 

6493. FrizzLinc or Roastinc Apparatus, J. Brown, 
Manchester. 

6494. Frre.ticuter, G. McHenry, Sunderland. 

6495. ArracuMENTs for Strrrvps, F. B. Goodman.—{(J. 
Wiseman, New Zealand.) 

6496. Brarinc for Suarts, A. G. Barrett and W. New- 
ton, Bradford. 

6497. — of Doors to Gas Rae; J. Gill, 
Wakefield 

6498. Apparatus for Hotpixe DRILLs, R. Lang, 

Johnstone. 

6499. Pyevmatic Sappies for Bicycies, R. Scctt, 
Newcastle-on-Tyne. 

6500. Foor Warmers, P. Grandjean, London. 

6501. MAKING TRANSPARENT PHOTOGRAPHS on GLASS, 
Cc. A. Allison.—(F. B. Forster and G. G. Rockirood, 
United States.) 

6502. Beerte Trap, W. and J. Birkenhead, and C. 
Draeger, Sale. 

6503. Letrer ENve Lopes, J. Morris, Basingstoke. 

6504. The Stripent TRAVELLING Swine, R. Dunlop, 
Cardiff. 

6505. Liquip Fire Licurer, W. Piskorski, London. 

6506. ANTI-pIP VaLves, W. Cross, Manchester. 

6507. Feep Water Purirvyinc Apparatus, R. W. B. 
Sanderson, Manchester. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





490,307. Exvecrric Locomotive, A. Philipsborn and 
M. Schiemann, Berlin, Germany.—Filed April 14th, 
1892. 

Claim.—The combination, in an electro locomotive 
car, of the traction wheels, a truck frame and electro 


490307 

















motor supported by the same and movable relative to 
the traction wheels, means for frictionally trans- 
mitting power from the motor shaft to said t 


said traveller working in said cam, said cam adapted 
to reverse the stroke of the excentric rod, substantlally 
as described. (2) A reversing gear for fteam engines 
consisting of the combination of a steam chest, steam 
ports from said steam chest intothe working cylinder, a 
valve to close said ports, a valve rod connected to said 

















valve, an excentric rod connected to the valve rod, a 
bifurcated end to said excentric rod, an excentric 
wheel engaging with the bifurcated end, the frame- 
work of the engine, a rocker bolt secured to the frame- 
work of the'engine, a cam mounted upon the rocker 
bolt, a traveller secured to the inner side of the 
excentric rod, said traveller working in said czm, 
means for altering the position of said cam, said cam 
and traveller adapted to reverse the stroke of the 
resin rod, substantially as described. 


90,376. ARMATURE FOR  DyNAMO - ELECTRIC 
MacHINES on Motors, &. Thompson, Scampscott, 
Mass.—Filed July 10th, 1891. 

Claim.—(Q) A sectional laminated core for dynam 
or motor armatures having overlapping sections, holes 
through said sections near the inner edge thereof and 
binding rods occupying said holes. (2) A sectional 
laminated core for dynamos or motors having over- 
lapping sections, holes through said sections near the 


engin 










MTT TTT les 
il i 
inner edge thereof and binding rods slotted along 
their length and occupying said holes. (3) The com- 
bination of the laminated armature core the support- 
ing spiders therefor having hollow clamping heads 
engaging against the ends of the core. (4 i com- 
bination of the laminated armature core the support- 
ing spiders therefor having hollow ribbed clamping 
eads engaging against the ends of the core. 
490,405. Borrte Sroprer, G. F. Atwood, Malden, 
‘Mass. —Filed September 4th, 1891. 
Claim.—A bottle stopper of cork or other suitable 


490,405 





material having a recess y, formed in its bottom and 
provided with the button C, eye ¢, and lifting cord or 
wire B, substantially as specified. 


490,451. Metnop or Maxine Mera. Prares, J. B. 
Nau, New York, N.Y.—Filed January 1th, 1892. 
Claim.—(1) The herein-described process of pro- 
ducing heterogeneous metal blocks with different 
fo tec characteristics and different compositions in 
mt zones, which method joy nave in causing the 
upper side or surface of a mass of homogeneous iron or 
steel d in a suitable vessel—and having its 
upper surface subjected to a high heat—to be liquid or 
semi-liquid and the bottom solid, then introducing 
into the liquid side additional material of different 
nature and composition which will unite with the 
original metal, thereby producing a block of hetero- 
geneous metal whose composition and qualities will 
gradually vary from the liquid side through the pasty 
region to the opposite side, and then yng the 
mass to solidify, as and for the purpose set forth. (2 
The herein-described process of producing soun: 











\ ~ 
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heterogeneous metal blocks without honeycombed 





wheels, anda car body exerting its weight upon the 
transmission means and elastically supported upon 
said track frame to vibrate independent of the motor 
and traction wheels. 


490,308. Reversinc Gear, D. Pitceathly, Fenelon 
Falls, Canada.—Filed June 4th, 1892. 

Claim.—({1) A reversing gear for steam engines con- 
sisting of the combination of a steam chest, steam 
trom said steam chest into the working cylinde: ri 

a valve to close said ports, a valve rod connected to 
said valve, an excentric rod connected to the valve rod 
having a bifurcated end which encircles the excentric 
wheel, the main shaft, an excentric wheel mounted on 
the main shaft, a cam secured to the framework of 
the engine, a traveller secured to the excentric rod, 





structure and with different physical characteristics 
and d t chemical compen in different zones, 
which method consists in causing the upper side or 
portion of a mass of liquid iron or stecl contained in a 
suitable vessel to be exposed to a high temperature 
while the lower regions are exposed to a lower tem- 
perature, whereby a slow and gradual solidifying of 
the mass from the lower toward the upper m 
may be obtained, then, when Lah W = — is still 
liquid or semi-liquid, introd' it additional 
material of different nature aaa “and compositions which 
will unite with the original metal Epiuee a block 
of heterogeneous metal whose com) canpptio m and quali- 
— will ro many yA poh bof abe thean side bam 


the, mnwe fosslidify gra cpg oh gcd 
surface, substantially as and for the purpose set far 
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THEORY OF A a ARCH WITH THREE 


By Max Am Enpg, M. Inst. C.E, 


Tux arch here referred to was illustrated in connection 
with an article entitled ‘ Proposed Bridge Across the 
Lower Thames,” THE ENGINEER, March 18th, 1892, 
page 280, and also in another article, October 28th, 1892. 
The intention alluded to in the former article, that an | 
investigation of its conditions of strength would be given 
at a suitable opportunity, will now be carried out. 

For the purpose of determining the form of the arch, it is 
sufficient to assume that the maximum bending moments 
are obtained when one half of the bridge is loaded with 
‘ the moving load, while both halves are loaded with the 
dead weight w per horizontal lineal foot ; in fact, one half 
with m w and the other half with w, so that (m —1) wis 
the moving load. If, then, one flange of the arch is made 
to coincide with the pressure curve of that load and the 
other with that of the same load reversed, there could 
never be any tension in the flanges; and this would also 
be the case if, as will now be assumed, the curves are 
drawn with nw and w, where n is considerably larger 
than m. Let 2 and y be the co-ordinates of a point D of 
the pressure line, A the vertical, and K the horizontal 
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abutment reaction for this greater load, we find from 
Fig. 1:— / 


> z 


the construction—for example, the apices—can be deter- 
mined. 


nm is found for 7 = 4 from (5), viz.: 


- 2y¥-h 
2(h - y) 
and with D, D given = e, @.e. y =e + Yos 
_4Aeth - ™-1), 8 
oS Es tee @) 


The abscisse of the apices N and N, of the parabolas 


44 and 441 = 0, 


are found from (6) and (6a) by putting - — 


vin 13n+1) aq lin +8) 
4n 4 
or l(h + 2e) l(h - 2e) 
h+4e and h-4e 


STRAINS FROM THE Loap. 


If, now, m—1is the actual proportion of the moving 
load to the fixed load w, the actual horizontal strain is 
found as before, viz.: 29 & 


(9) 


The points E and E,—see Fig. 2—where H acts upon 
the section D D,, according to whether the load m w is 


RB 
H = th (m +1) w 


r-- He --- 


“te 











consists of the two flange pressures F and *F, and the 
required shearing force S—see Fig. 1. Assuming the 
fulcrum for the various forces, now acting on the left- 
hand part, at O—the intersection of F and F,—we have 


i bes Se 6 2) oa 
=-Hy+Aza mwa (a *) 8 (a! -.2) 


Putting here the values of H, A, z', and y', according 
to (9), (2), and (7), we find S=0. Therefore, any load 
which is equally distributed over the whole or the half 
span of the arch produces no shearing strains, and only 
the moving load (m — 1) w extending over the part a-of 


Fig. 3. 
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' the half span will produce a shearing strain. We have, 
' according to Fig. 3— 


x 











21-5 
Aim = (m— 1) w a—gy 
= -H,,,h-(m-1) w a(t ze 5) + Ai, 2 
hence, a 


Ha) 
Ifa < « we have: 
O= - H, y+ A, 2! ~ (m—1)wa(et_%) +8 (2-2) 

.and if a > x we have: 
0= — H, y! +A, 2!—(m—1) wa(2t_*) +58 (a'— 2) 


Putting here the values of H,,, A,,, «1 and 7 as before, 
we find after some reduction: 


=(m-—1 ons 
(m )e os 


for a<«@:8=(m—1) wal) 
2la 


$n ké+Kynw : (1) on the left or on the right half of the arch, are the points ani tie a>ae:8a@—pwwe— tetse® — put 





E A=Qnwt}wl=LGnt)w. (2) 


O2KA+AI-MUE ae a 


Combining these equations we obtain— 
~ & ' 
K=7; (n+ 1) w. 


and the equation of the curve A D C.as follows:— 
_h @n+1) la~2Qnz 

ik e n-+1 
and in a similar way for the curve B D, C— 
_h (6—n) lz, +2(n—1) P-22,? 
ge) eer ieg: oS 
The two curves together form one flange of the arch’. 
Differentiating both equations, we get the equations of 


the tangents at D and D,, and putting x and «, = 1, 
those at C, we find— 





Yi 


Both curves have therefore the same tangent at their 
junction. 


Putting 21— 2 for 2, we find the equation of the curve 


A D, C, which forms the other flange of the arch, viz.:— 
h 8) la—22? 
as Sear <> ae 


The equations of the tangents on the curves (5) and (5a) 
at D and D, are— 
dy_h @n+I)l—-4ner 


(6) 


az F- n+1 
dy, _h (n+8)l—424 
deo “eet + (a) 


For calculating the shearing forces, S, in the web of the 
arch, it will be convenient to determine the point of inter- 
section of the two tangents. If z' y' are its co-ordinates, 
we have the equations of the tangents— 


y—y_dy. ly, 
Josrdei ones ve 
Eliminating y'— 
, wy Yy 
e=ae+dy dy, 
dew dz 
‘ Putting here the values from (5), (5a), (6), and (6a), we 
ave— " 
- ao he 7 
ye cecongaen & Tc eee 


See ‘ 
hence, ak that is to say, all points of intersection 


of any two corresponding tangents lie in the straight line 
drawn through jaf C, - 


' If we halve the distance D D, in Do, we find the 
ordinate of Dy with equations (5) and (5a) 


yo= Ut =F le — 2% (58) 
which is the equation of the common parabola drawn 


= A, C, B, s 
In the design of the arch this parabola would usually 
be drawn first, and the distance D, D =D, D, deter- 


mined for = 4. Then n should be determined, 


partly because it-is required in subsequent calculations, 
partly because other points of the parabolas, useful for 





of intersection of the two pressure lines with D D,;the 
equations of which can be stated by putting m in place 
of n in (5) and (5a). 

Naming K and K, the horizontal components of the 
pressures in the two flanges, and ¢ and ¢, the distances 


E D and E, Dj, we have from Fig. 2— a“ 
+ ee a eS $4, 
a = ng so - eY 

e+e e+e, 


unless ¢ > e, which is unusual, K and K, will be positive, 
and for K,,,, and K,,,, we use the + sign. As e=e,; 
and « = «,, we have— 
Ke. = Ren eas H. 
Putting here for e,¢ and H their values, as stated in (8) 
and (9), we find, after some reduction, ¢ 
Rie Kiawee * Merkel 
max 1 max 4 h . 1 ee 
The maximum pressures in the flanges are then as 
follows :— 








Yo oun SS. 
4h ' ait Cos. a 
eo BP mn-1 dia 
Oe hh ok Cen 
where 
SR rs: Ee eer. 
cong n/1 + (3) mt == /1+ (7) 


F and F, could therefore be calculated by means of 
equations (6) and (6a) or determined graphically. 

In order to find the theoretical volume of the flanges 
of the arch, we state the volumes of the infinitesimal 
lengths ds and d s, and integrate between 0 andl. We 





have da ) ae 
ds= ee pean 
* = Cos. a mney Cos. a1 
and the corresponding volumes— 
dVa F 42, ond dV, = Fi42,, 
Cos. a Cos. a, 
1 


c is a constant, viz., 





144 x strain per square inch ’ 
if we require the volume in cubic feet. Putting for F and 


F, their values, we find: 
Vac VP (mn-}) [' [2 + G3) i dx 
deg 
wP(mn—-1) [? dy,\? 
waht 1 —s 
’ 4h (n -1) ‘ [1+ G4) Jae 
Putting here the values of q A and : fy from (6) and (6a), 


4h (n—1) 
2) n? +2n4+1 h?, 
+i ° 2’ 
and the volume of 





0 
and 


v,= 





and 


the second = 1 + 


th 


+ aris 





nm+2n+2) hi 
the flanges of the half arch— 
5 5 
(jn +an+3)| (10) 
web at DD, is found by removing the part of the arch 





we find the first integral = J + 
rie “7? 
(V+ V,) sew E 
Srrains IN WEB oF Arca. 
Shearing strains.—The vertical shearing strain in the 
action ofthe removed art on ihe section, his sstion 





21(l— 2) 
The first expression is greatest if a assumes its greatest 


value, viz., @= a; the second is greatest if.a assumes its 


smallest value, 7.e., also a = =. 
The shearing strain in any section is therefore greatest 
if the load extends to it. Putting a = x into the equa- 


ax (l— zx) 
21 
which is the equation of a parabola. 


tions, we have for both: 


S=(m—1)w 





(11) 
The greatest value 


of S is found by putting 4S = 0, when we find « = ‘ 
P cf 


and with it S = (m — 1) w ‘ On both sides, towards 


vz =0 and x=1, § decreases according to the ordinates 


of the parabola. 

The theoretical volume of the web of the arch for the 
shearing strains, assuming it to be made of a solid plate, 
we find from (11) 

t 
Vac [i Sdr=cwm—1 (12) 

If the web is made of lattice bars instead of a solid 
plate, the theoretical volume will be approximately 
double if the lattice bars form with the vertical line angles 
of 45 deg. and 135 deg. alternately, and treble if the 
angles are 45 deg. and 90 deg. 

Tensile or compressive strains.—We consider only the ~ 
two cases where the whole platform is above the arch 
and where it is below the arch. We cut the web—which 
we assume to be solid—lengthways, as in Fig. 4, and 


Fig. +. 
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replace the removed parts by their action on the remain- 
ing part, the lower flange. This action consists of the 
horizontal strain K, and its vertical component K, tan. a, at 
the crown, the abutment reaction at A, and the required 
strains s, which are of an entirely different nature from 
the shearing strains, and are always equally distributed 
on the horizontal, because otherwise. the flange would 
not be in equilibrium as shown by the equations (1) to (8), 
which‘ give the conditions of equilibrium. “There are also . 
the loads on the flange, with parts directly attached to 
it. Ifthe platform is above the arch the loads are only 
the weight of the bottom flange itself, ¢,, which we assume 
is equally distributed on the horizontal. We have then, 
with the fulcrum at A, Fig. 4, if the right half only is 
loaded : 
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and if both halves are loaded, 4 atebeennt< 2 (i -.x) ds, and therefore, otherwise the graphical process may be resorted ang 


m w 
8 qn - + 1 
The volume of the web due to’s is 
V=csf\(y-ywdx .. . . (18) 
and can easily be found by means of equation (5). If 
the platform is below the arch we put into the values 
for s, mw—q and w —q in place of g,, according to 
whether the left or the right half of the arch is loaded, 
q being the weight of the top flange, with parts directly 
attached to it. If the platform intersects the central 
bola at the distance z from the abutment, there would 
two integrals in (18), one between 0 and 2, and the 
other between z and J. 

Strains in su ers.—The tensile or compressive 
strains in the suspenders of the platform are uniformly 
+ (mw — q - q,), and as their lengths can be-expressed 
by the values of yxy,, their volume can easily be found 
for any given position of the platform. Ifthe platform 
is at a height h' above the springing of the arch, and its 
intersection with the two flanges z and 2, the volume of 
the suspenders will be 


Vacf@-y (mw—q-q)dz 


t 
+e fs (y, — h') (mw-q-—q)dz. . (14) 


Srmamss From WIND PRESSURE. 


It is sufficient for the present purpose to disregard the 
inequalities of the surface exposed by the moving load, 
and also to assume that the surface of the arch with sus- 
penders is uniformly distributed per horizontal unit of 
length, and that its position follows the central parabola. 
The position of the combined wind pressure will then 
follow the parabola of g @k, Fig. 5. Considering, then, 
two symmetrical forces P in this parabola, we have 
A=B=P and Q,=Q,. Two cases may be distinguished: 
First, that the transverse bracing lies between the two 
top flanges; and second, that it lies between the two 
bottom flanges. 

(a) The transverse bracing lies between the top flanges. 
—Our immediate object is to state the forces acting in 
the plane of the windward arch. For this purpose we 
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remove the half of it by the cut ¢ c in Fig. 5, and show it 
in Fig. 6. The force P can be resolved into a force P 
acting in point (x y) and a moment P(@—y). The force 
produces, together with the resistance A, an uniform shear- 
ing force P between the abutment and point (x y), and 
this is transmitted as tangential forces ¢ (Fig. 6) in the 














‘ p iy 
Fig. 6. — 2: 
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plane of the top flange by means of the transverse bracing. 
For the unit of length ¢ is equal to ; , and for the length 


Pds Pdé 
b 


ds,t = ; which can be resolved intou = 








and v = Pda 





This is the only action of the force in the 
plane ofthe arch. The action of the moment in the plane 
of the arch consists of the vertical force ; (@—y), and the 


reaction V,=  @-»). Besides these forces, we have 


the horizontal force Q, at the abutment, as already stated, 
and the force Q at the crown, which is the reaction of 
the parts removed by the cut cc, and which is horizontal 
on account of the symmetrical distribution of the forces P. 
The conditions of equilibrium are then as follows :— 

O= -Q.-Q4 2,248 = -g-Q4F? 


On v2 yy Pan_Pe Po(-y) Py_o 


b b b 
O= Mom. (Q; V.; 7°C—%; Q)+ 5 Mom. (w; ») 


The second equation furnishes a proof that the process 
applied to the force P acting originally in point (x 6) is 
correct. 





Re-writing now — ‘meer! ne the —— wind 
pressure p per unit orizontal length, taking the 
abutment as the fulcrum for the moments, we have: 


0=-@.-O4f'u re ae 
O=F[ sa2—% (@-w az- [ods . . (158) 


O=-Qh-F[ @-yedr-fortf'uy . (150) 





uw =? (l— «) dex andv= ‘ (l- a) dy. 
We have also from the equation of the parabola, 
SP eet A ok 
and putting these values hod (15a) and (15c), we have: 


p[' ee 
0=-Q.-Q+7?] (-2) de, 


vi 


and 0 = - Qh of (@—y)vdu tf, (l— w)udy 


ap (l— x) ydu. 





Considering that d y = : Y dx, and using for y, of 
az P 
and @ the values from (5), (6), and (16), we find: 
art (aat)  Sh-+9 17 
alas | (5 Gan” 
And tates t= e SET9) . . as) 
¥ w=") (oat 12h 


We have also: 
fi e 
V.= P| edxa DP! . 2kt+9) | ag 
5 iecshtin py 3 

We are now in a position to caleulate the strains in the 
vertical section of the arch at .r. 

Strains in flanges.—If, as before, yy is the ordinate of 
the middle of the section, and M the moment of all forces 


Fig.7. Mes ort 














round this point, we have the strains in the two flanges— 
see Fig. 7— 
F cosa M 1 deg , 
F, COS a, + y- Yy to (@. i ‘, «) a 
and 


M=Q. y.—V. eth [em (v—t)d 


+ [i («© -h dé - (yo—n) dé. . (21) 


The relation of » toé is similar to that of y to 2, as 
stated in (5). We substitute this value for y, further 
y.from (5b), Q, from (18), V, from (19), and @, w, and v 
as previously stated, and integrate. The result of the 
calculation is :— 

_phifg-k n-1 4 (1-n) 
- [4 ar ete) “+ | s@ +i) 


k-9) 57, [5 Y-D4TM—D)| wp, [F-9 
+e] ore[ 12h +eeen|* +e 


1-n ) 
el op l 
+ 8 (n+ q ; ) 

Putting this value into (20), as well as y — y, from (5) and 
(5a), and dividing numerator and denominator of the 

resulting expression by / — .v, we find :— 


i . @-8649.61 7. 
wane wall 2h (nxn -1) + 7 











_ 8(k - g)(n+1) f ‘a “(k-g) (@n—%) , 3g 

l 72-4 mated & +l "sh@-t) te 
ati] v} iy 8 ae. abe ae 
n+1 

> — p ((k—g)(m+1) ._ [8 (k-g) (n+1) 

PEA abe 2h (n - 1) 


(k-g) (in-—3) 3g _ 8n+1] y) « 
+1] et+] 2h (n—1) +h rir |e; ea 
These equations determine the strains in the flanges. If 
the wind pressure acts in the opposite direction, and if 
the calculation were carried out again, it would be found 
that every member had changed its sign. In calculating 
the volume of the flanges, it would therefore be necessary 
to add the positive and negative values of F together. 
This can be done by determining the points 2° and 2*,, 
where F is nil, and by integrating separately up to those 
points. 


Putting for (22) F cos. a= J A, and for (22a) 
F, cos. ¢,= fi A,, we should have for one side of the 
half arch : 

V=ec ee 


“oR dx [. Fdu 


o Cos.a 20 Cos. 


~ep. {(": 2 A p 

126 [/: Cos.’ a sg: +) care = 
and in a similar way the volume of the bottom flange 
V, would be found by putting in (22) and (22a) 


(F, cos. ,) = 0; and with 


ieee Oe ree . 
oP had 1+ (5%) ; which is given by equation (5), 





the volumes could be calculated. The expression is, 
however, too complicated to be stated in general terms, 
but in any given example the numerical value of 2° can 
be calculated, and the integration can then be done; 





a would accordingly be calculated from (22) for a 
number of values of x and plotted as ordinates on 1, the 
horizontal length; the superficial area of the suiface 
described by the ordinates and multiplied with c¢ would 
then be the volume. 

Shearing strains in web.—Here we state the moments 
round point O as a fulcrum, and we have: 


0 =-S (vt 2)+Q.y'- Vi att 5]. (@—n) W'-g de 
0 


+ fie (v1 — 8 dé ~f w(y'-n) de... (24) 


Putting here the values of «' and y' from (7), and pro- 
ita as before, we can finally divide by (/—.)*, and 
find: 


sa Peta < 8 yg hl» = 
6b (9 ) ( ; r)+ nzi (J °* ) 
This equation gives for § = 0 three values of wr, viz., 

: 3 h (1 — n) 

«=0; c=l; r= |e. 

. a * G@- int) 
None of these lies between o and J; the third is always 
> l, as alwaysn >landk>g. The volume of the 
web is therefore simply : 
Voc (Sdene BE [yg - ke hom (26 

° 36 b al 

(6) The wind bracing lies between the bottom flanges. 
> aig as before, but putting y, in place of y, we 
n — 


=pP¢n+2  Sk+g "7 
@-"F s@en~ a8) “am 
=PP(l_ m+2 , Sk+g q 
a= FE (5 ce+p* an): © 

pl Sk4 
V.= 7 oe a Minis mo (29) 


z 


M=Q. yo-V.v+ | (@-,) (v-8 dé 


0 


+ v, (e-2) dt -{ w; (yo—m) dE. « « (30) 


0 0 
wan 25 ((g-k _ _o~i #(n—1), k-9) 4s 
bb Niah 2ndi)” *Lemeiyt snl”! 
5(g-k) T(n-1)],4 [ "=e “n=-1 )', 
igh ~6@4)J” tl on + cerns 
Fcos.am 2 {_ (&—g) @+}) 12, [3 (kg) (n+1) 1] 





126 2h (n—1) 2h (n-1) 
p_[(A-g) (8n+1) Bk, n+8],) F 
ot ei etal ey 


F, cos. a, = 
p ([(k-g) (m+) +6 Ja Se Pet) su] 


12b\L 2h @—) ~ Oh (n-1) 


1. [(k-g) (n+8) 8k , Bn+17 ») 
— 2h (n-1) a ease 9 Gee 


20 u 
‘a sr AL A ' 
. 12 . Cos.” a 2 ee a . | 


and in a similar way V,. 
Shearing strain in web.—As before, we have the equa- 
tion of moments with point O as a fulerum: 


8, (a - 2) =Q, y'- VV. c'+ A] (9—m,) (w'-§) dé 
A 0 





+] u(2'-& a-{ um (y'-m)d— . . « (82) 
(-2) 8 .\,k(n-1) 77 : 
s, = 22 g-m (8 t— 2) 42@=9 1]... (88) 


aoe =i 0 28 mails din ~f3, 2(n-1) 
S, will be =0 if 2=0; =I and « [sternG ee 
The last value aye §, = 0 will occur between 
se 8 h(n-1 
l if ith saat SO 
Cal ta C+ Chew 
generally the case. In the equation for the volume 
V=cf%8, da the integral has. therefore to be taken 
between 0 and the above value for x, and tobe added to 
that between that value and /. 
Shearing strains in transverse bracing.—According to 
a previous statement, the shearing strain at x is p (J-7). 
The volume of the narrow strip ds or d s,, measured along 
the flange of the arch in which it lies, is p (J-«) ds, and 
the total volume for half the arch is: 


t ‘ J 
V= [> (l-x)dsand V, -| p (l-2) ds,... (84) 
0 0 
respectively, where ds = ae. and d 8,= ae | The 
; Cos. @ * Cos. a, 
integration by calculation is impracticable, but an ap- 
roximate result may be obtained by multiplying the 
ength of the parabolic arc between the apex (x, y°) and 
the bottom pivot (v = 0) on the one side, and between 
the apex and the top pivot (7 = J) on the other, with the 
1 + 2° 
2 


> 0 and < 1, which is 





sectional areas of the bracing at . and respec- 


tively. For the length of the parabolic arc the formula: 
Pf 2(y-yy_2(y-y)' 
a= -2)[1+5 (4-4) 3(5- 4)’ 
may be used, where a and 7 are found by putting in (6) 
dy _ 
and (6a) a. 0. 
Strains in vertical frames from wind pressure.—It 


will here be sufficient to state the case where the plat- 
form is above the arch—see Fig. 5—and the transverse 
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bracing between the top flanges. The frames act as two- 
armed cantilevers, one arm h!—y' long, with the pressure 


pon the platform at its end; and the other y—y, long, 
with p, on the bottom flange at its end. 6 flange 
strains at the fixed end for a length d x are ane 


and 2 w-w) da respectively, and these strains de- 


crease uniformly towards the free ends. The theoretical 
volume of the flanges for the half arch is therefore: 


! t 
va SP (aya + oP (y-y)®dz... 
0 


0 


. (85) 


The shearing strains a uniformly p,d 2 and p, dx between 
the fixed and the free end. The volume is therefore: 


‘ t 
emf (h'-y)dx+ep, 


ee (y-y,)da@.... (36) 


V 


0 
These integrals can easily be stated by means of the con-’ 


stant quantities }’, h, 1, and n; but the expressions are 
not very short, and it will be easier to integrate by steps 
in an actual 


case. 9 
BY) ee 
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ROLLER AND BALL BEARINGS. 





Tue design of bearings has occupied the careful 
attention of a great number of engineers, and is a point 
which one is inclined to suppose settled for ever. The 
values of the coefficients of friction for different types of 
bearings with various methods of lubrication were, how- 
ever, not known accurately before the subject was 
investigated by the Research Committee on friction, 
appointed by the Institution of Mechanical Engineers. 
Mr. Beauchamp Tower's name is well known as an 
authority upon this subject, as he designed the experi- 
mental machine and carried out a great number of tests. 
The investigations of the Committee of Research dealt 
both with the friction of pivots and collars, as well as 
with that of ordinary bear- 
ings, but for our present pur- 
pose it will suffice to remind 
our readers of a few of the 
results. : 

The design of the machines 
employed in these tests can 
be found by referring to the 
“ Proc ” of the Insti- 
tution of Mechanical Engi- 
neers. The particular bear- 
ing used was 4in. diameter 
i , and this size 
was chosen use it was 
similar to those commonly 
used in railway vehicles. Itis a point worthy of attention 
that, if a red out too large for the shaft and 
allowed to rest upon the shaft without lubrication, then, 
when the shaft is rotated, it will follow the direction 
of rotation, as shown in Fig. 1, and will be worn away at 
the point marked c in the figure. That is to say, at the 
“on side;” but the case is totally different as soon as 
lubrication is used; and Fig. 2 represents the result 
then obtained. The lubricant is supplied either by means 
of a bath or saturated pad, and is carried round by the 
rotating shaft in the form of a film. As there is 
no pressure between the edge of a semicircular 

aring and the shaft itself, the lubricant enters 
between the bearing and the shaft and wedges 
them apart, the result bei that the wear takes 
place on the ‘‘ off side” of the bearing, as here the layer 
of lubricant is thinner than elsewhere. We represent in 
Figs. 3 and 4 two sketches from Mr. Tower’s paper, and 
these show a brass especially designed for experimental 
purposes, with a view to testing the pressure produced in 
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the lubricant during work. It will be seen that holes 
were bored in the bearing, and by the use of a pressure 
gauge the curves were plotted off. Examination of these 

gures clearly shows that the load upon the bearing is 
carried upon a thin film of lubricant, but it must be 
remembered that this was a case of perfect bath lubrica- 


Fig 2 


tion. The general results of the tests proved that the 
lubrication should es be applied to the shaft opposite 
to the point where the 1 was being taken. It is 


obvious that the friction is caused by the relative motion 
of the opposing surfaces of the shaft and bearing, and 
that when one body is sliding upon anothera slight lifting 
motion takes place at right pi to the direction of the 
principal motion. It appears, therefore, as though the 
rough ends of the fibres of the metal became stroked 
down in one direction during forward rotation, and that 
if this rotation be reversed they are stroked back in the 
opposite direction. The general results of Mr. Tower’s 
tests went to prove that with such a bearing as he 
he ips the maximum load which can be applied 
without heating was 625 lb. per square inch of section, the 
section being obtained by multiplying the length of the 
i ag into the diameter of the shaft. It was also 
proved that it was useless to try to feed oil into the part 
of the bearing which carried the load. The friction with 
an oil bath was only jth to 4th of the friction when 
lubricated on the ordinary system of a drop at a time. 


; 


t 





With respect to friction upon a collar bearing, it was 
found that a load of only 751b. per square inch could be 
carried at the highest speed used, which was 180 revolu- 
tions per minute, while it would bear 90 Ib. square 
inch at 50 revolutions per minute. Altho the co- 
efficient of friction obtained with bath lubrication was not 
higher in some cases than 0:001, it is exceedingly difficult 


'os persq.in 


O11 Pressure 
ona bearing 
Journal 6 inches 


Longitudinal Section of Brass | | 2% # ches diam 


Fig 3 


in practice to obtain such perfect lubrication. The suc- 
cess attained by the ordinary ball bearings is due to the 
fact that they will work satisfactorily with very little 
lubrication; indeed, if such a bearing is oiled at starting, 
it will run for hours perfectly cool. But when the theory 
of such a bearing is examined, it will be found that the 





Fig 4“ 


construction is still far from perfect, sliding friction 
between the shaft and the bearing is obviated; but as 
the adjacent surfaces of two neighbouring balls are 
moving in opposite directions, it is quite clear that a grind- 
ing action must go on between the balls themselves. 
Balls take the load upon such a small area, that it is 
impossible to carry considerable weights on a bearing 
without using a great number of them. 

A somewhat similar method, illustrated in Fig. 4a, was 





employed years ago for shaft bearings, but instead of 
balls parallel rollers were used ; these were placed inside 
a cylindrical case of a diameter equal to that of the shaft 
plus twice the diameter of one of the rollers. The same 
objections apply to the use of such rollers as to the balls; 
their adjacent surfaces are continually grinding against 
each other, and many attempts have been made to get 
over this difficulty. For example, such rollers were turned 
smaller at the ends, and these ends passed through holes 
in a flat ring, the holes being so spaced that the rollers 
could not touch ‘one another; the ring then travelled 
round the axis of the shaft. In this case, however, there 
was still friction caused by the rotation of the ends of 
the rollers in the livering, and until recently this had not 
been got over in any practical manner. New types of 





bearings have, however, recently been invented by Messrs. 
Purdon and Walters, of Great George-street, West- 
minster, and the Anti-friction Roller Bearing Syndicate, 
at the same address, has been formed to carry on 
the work. 
Figs. 5 and 6 represent a railway axle-box, designed for 
a wagon, and fitted with the roller and ball bearings, the 
object of this bearing is to 
do away with sliding friction 
entirely, and to substitute 
pure rolling friction. The 
axle has a journal at its end, 
turned truly cylindrical; the 
axle-box consists of a cast- 
ing which is bored truly 
cylindrical, and of an internal 
diameter equal to that of 
the journal plus twice the 
diameter of one of the 
rollers. In this case seven 
rollers are used, the journal 
being 38fin. diameter, and 
the rollers 2}in. diameter. 
At each end the rollers are 
turned down and provided 
with a V-shaped groove; a 
ball is placed between each 
two adjoining rollers and 
prevents their surfaces from 
touching. The balls them- 
selves in this case are placed 
so that their centres lie upon 
a circle which passes through 
the centres of the rollers; it is therefore clear that unless 
some means are employed they will not preserve their rela- 
tive positions. Acover is fixed ateach end of the axle-box, 
and has an internal path upon which the balls roll; this pre- 
vents them moving towards the centre of the axle. To 
prevent them from moving away from the centre, a live 
ring is provided at each end. It is therefore clear that 
when the axle revolves, the rollers will rotate upon their 
own axes, and also in a circle around the shaft ; at the 
|same time the balls will also rotate and prevent the 
rollers from touching one another. As all railway axles 
| have end play, a single ball is placed inside the outer 
| cover and receives the end pressure, thus obviating sliding 
friction. The outside of the axle-box is provided with a 
leather dust excluder, the balls are lin. diameter, of 
hardened steel, the rollers are also of steel, the live rings 
of wrought iron case-hardened, and the box of cast iron. 
Two steel cradles are used to keep the rollers in their 
proper positions. Two of these boxes have been fitted 
into a wagon by the Lancaster Wagon Corapany, and we 
recently had the opportunity of seeing this wagon under 
test at Lancaster. Fig. 7 represents the arrangements 
| which had been made for obtaining a thorough test of 
| the capabilities of these axle-boxes. The wagon is placed 
| upona special frame, two of its wheels resting upon chocks, 
|and the other two upon which the new axle-boxes are 
| fitted rest upon wheels which can be revolved by means 
|of a stationary engine. This stationary engine is of 
| the vertical type, and'drives the axle by means of belting. 
| The axle is carried in ordinary plummer blocks fixed to 
| the wooden frame, and the wheels drive the wagon 
wheels. At the time of our visit these axle-boxes had 
already been run for a period equivalent to a run of about 
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2775 miles; they had worked for forty-two hours at a 
speed equivalent to fifty miles per hour. This test had 
been made during the course of ten days, and another 
test of fifteen hours’ duration had been made at a speed of 
forty-five miles per hour. During all these tests the 
effective load upon each axle-box was two tons, inclusive 
of the proportion of net weight of the wagon. At the 
time of our visit, a dead load consisting of fifty- 
four double springs, each weighing 1 cwt. 2 qr., 
was placed at one end of the truck. For the 
axle being experimented upon there was thus a total load 
of 81 cwt. upon this axle, and as the tare weight of the 
truck was 4 tons 4 cwt. 2lb. there was a gross load upon 
each box of 3 tons 1 cwt. 2 qr.; the axles of the trucks 
were 8ft. centres, and the wheels 2ft. 9in. diameter upon 











310 


THE: ENGINEER 





Aprit 14, 1893, 








the tread. It was found that the roller bearings remained 
ne cool, while it was exceedingly difficult to keep the 
iving axle journals cool in the fixed plummer blocks. 
The caps of the plummer blocks were removed, and 
tallow was being freely used, but it was obvious that no 
greater load could be carried in the truck owing to the 
friction in these bearings. When the caps were taken off 
the roller bearing boxes we found that even after this 
lengthy run the rollers did not seem at all worn, and the 
inner surface of the box was in good condition. A piece 
of hardened steel had been let in to the end of the 
axle, and another piece into the cover of the axle-box, as 
it was thought there might be some wear produced by the 
steel ball rolling inside the cover. In the experimental 
runs, however, this was not found to be the case, but 
there would, doubtless, be much more frequent shocks 
produced in actual practice 
upon the end thrust ball. An 
examination of Figs. 5 and 
6 will show how the lower 
rollers are kept in position by 
means of the steel cradles, 
which can be set up by means 
of set screws; there is also a 
movable piece in the outside 
cover in order to allow for 
adjustment. These axle- 
boxes have also been 
designed to work without 
live rings, but in that case 
the balls have been placed 
with their centres upon a 
circle of a smaller diameter 
than that of the circle pass- 
ing through the centre of 
the rollers. i 
The inventors have also {i ‘ 
designed a system which is 





lies on the surface of the cone of which the roller itself is 
a fustrum; there is, therefore, only rolling friction pro- 
duced at this point. The lower cover can be adjusted by 
means of the screw, and the top cover can be let down to 
some extent if required. 

The application of the invention to propeller shafts for 
thrust bearings is shown in Figs. 10 aes Fig. 10 is 
an elevation partly in section, and Fig. 11 is a plan 

y in section. Only one collar is required in most 
cases for each shaft, and the collar is itself turned taper ; 
a series of rollers, each roller of which is a frustrum 
of a cone, is placed at each side of the collar, and 
between each adjoining pair of rollers balls are placed in 
order to prevent contact between the neighbouring sur- 
faces of the rollers. The principles of construction of 
this bearing are exceedingly similar to those of the foot- 





Fig 7 


applicable to the wheels of road vehicles of all classes, | step bearing; the rollers and the conical surface of the 


and suitable either for parallel or taper axles. 


The | collar must have a common apex in the axis of the shaft, 


system is also applicable to foot-step bearings; and the | and if the ends of the rollers are designed in a proper 


design is illustrated in Figs. 8 and 9. 


Fig. 9 is a plan. 


In this case | manner, and balls of a suitable diameter are chosen, there 
Fig. 8 is an elevation with the left-half in section, while | should be no sliding friction whatever. 


The end thrust 


The top right-hand quadrant showing | upon the shaft is carried upon a large number of rollers, 


the section of the shaft with the cover removed ; the top | and it is improbable that in most cases more than one 
left-hand quadrant a plan, with the shaft and cover both | collar would be necessary. The frame of the bearing is 
removed; the lower right-hand quadrant showing the | intended to be made of cast iron, and is in four parts, to 
cover, and the lower left-hand quadrant the casing with | allow for adjustment in the direction of the axis of the 


shaft, balJs, rollers, and covers all removed. 


It will be | shaft, and also in the other direction to permit the 


seen that the shaft is formed at its base into a frustrum | entrance of the rollers and balls. 
of a cone; each of the rollers is also a frustrum of a cone, 
and the surfaces of these frustra have a common apex in the 
The same law governs the form 


axis of the shaft. 
































of the shaft casing and rollers as is commonly under- 


stood for the construction of bevel wheels. 
are used to space the rollers from one another, and 
thus prevent their adjoining surfaces from touching. 
Each end of a roller is turned into a curved groove, form- 
ing a suitable path upon which the balls roll. In this 
case no live ring is used, as the centres of the balls lie 
upon a circle of a smaller diameter than that passing 
through the axes of the rollers, at a point in a plane normal 
to the axes of each roller through the point of contact 
with the ball. In order to prevent the balls from moving 
towards the axis of the shaft, special paths are provided 
upon, the covers; thus in the top cover there is a curved 
path for the top series of balls, and in the bottom cover a 
curved path for the bottom series of balls. The pressure 
of the shaft is of course vertical, and may be resolved 
into two components, one of which will act along the 
direction of the axis of each roller, and will tend to cause 
it to move away from the shaft. In order to prevent 
this movement, a special path is cut inside the casing, 
and the larger end of each roller is of such a size that it 
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The system is of course easily applicable to the bearings 
of ordinary shafts, and the syndicate has manufactured 
shaft bearings of different sizes, footstep bearings, 
and also the axle-boxes—to which we have previously 
alluded. In our inspection at Lancaster it was impossible 



































to take accurate tests of any heating which may be 
caused in the axle-box; but the surfaces of the rollers are 


| so large in comparison with the axle, that we think any 


important rise of temperature is avoided. The whole 
system is of extreme interest, as it promises to do away 
entirely with all necessity for lubrication. The only 
objection we can see is its cost; and we were assured 
that the balls and rollers can be manufactured in any 
quantity at a very cheap rate. In the case of bicycles, we 
believe it would be found very little more expensive than 
the method in use at present; and we hope shortly to be 
able to place before our readers a full and accurate 
account of some careful tests which are about to be made. 
In these tests it is hoped that a value for the coefficient of 
friction will be obtained, lower than that previously 
arrived at with methods of lubrication. With accurate 
construction, we believe that the rollers and balls might 
last almost indefinitely. 








THE UNITED STATES NAVY. 


Accorptna to the latest report of the Secretary of 
the Navy, the new navy, including all vessels built or 








authorised, now consists of forty-two vessels, as follows :— 

One aeons battleship (first class): the Iowa. Three 
coast-line battleships (first class): the Massachusetts 
Indiana, and Oregon. Two battleships prmne class) : the 
Maine and Texas. Six double-turretted harbour-defence 
vessels: the Puritan, Monterey, Miantonomoh, Monadnock 
Terror and Amphitrite. Two armoured-cruisers: the New 
York and Brooklyn. One ram: the Katahdin. Two pro- 
tected cruisers of extreme speed: the Columbia and Minne. 
apolis. Fourteen cruisers: the Olympia, Baltimore, Chicago 
Philadelphia, San Francisco, Newark, Charleston, Boston - 
Atalanta, Cincinnati, Raleigh, Detroit, Montgomery and 
Marblehead. One dispatch vessel: the Dolphin. Six gun- 
boats: the Yorktown, Concord, Bennington, Machias, Cas- 
tine, and Petrel. One dynamite vessel: the Vesuvius. One 

ractice vessel: the Bancroft. Two torpedo boats; the 

ushing and No 2. 

Of the ships now under construction the Detroit, Mont- 
gomery, Machias, and Bancroft, all of which were launched 
during the past year, will soon have their trials and be placed 
in commission for service at the naval review in connection 
with the Chicago Exposition. The Bancroft has already been 
given her official trial and found very satisfactory. The 
three battleships, constituting by far the most important 
addition to the navy that has yet been authorised, are 
making rapid progress. The Indiana and Massachusetts, 
building at the works of Messrs. William Cramp and Sons, 
Philadelphia, are the most advanced, and will soon be ready 
for launching. The Oregon, building at the Union Iron 
Works, San Francisco, will be ready for launching in May next. 

The armoured cruiser New York, building by Messrs, 
William Cramp and Sons, is on the point of completion, th 
principal items of work remaining being in the sponson and 
turretarmour. Arrangements have been made with the con- 
tractors to receive the sponsons from the steel works as soon 
as they are pressed into shape, the final machine work to be 
done at the shipyard. This will greatly expedite the fitting 
of the armour. The ship will be ready for her trial trip 
within the next three months, and will immediately be 
placed in commission as the flagship of the squadron of 
review. 

The two at high-speed cruisers, Columbia and 
Minneapolis, building at the same yard, are advancing rapidly, 
The Columbia was launched July 26th, 1892, and will be 
ready for trial in the early spring. The Minneapolis, which 
was contracted for nearly a year after her sister ship, will be 
launched in the course of a few months. These two triple- 
screw cruisers, remarkable for their speed even among the 
most recent ocean greyhounds, and presenting a combination 
of this quality with endurance and offensive power unex- 
ampled in vessels of the cruiser type, whether built or build- 
ing, constitute an addition to the navy whose efficiency in 
their sphere of action cannot be over estimated. 

The Olympia, a fine cruiser of 5500 tons building at the 
Union Ironworks, San Francisco, was launched November 
5th, and is more than half completed. She is expected to be 
ready for trial in June. The Maine and Texas, armoured 
battleships of the second class, building respectively at the 
New York and Norfolk Navy Yards, are now only delayed by 
the want of armour. The Texas was launched on June 28th, 
and has made good progress since that date. She is now 
about 80 per cent. completed, and, like her consort at New 
York, is only delayed by want of armour. 

During the year the Miantonomoh was commissioned, and 
has undergone successful gun trials. The four remaining 
double-turretted monitors at the navy yards, namely, the 
Puritan and Terror at New York, the Amphitrite at Norfolk, 
Virginia, and the Monadnock at Mare Island, California, are 
all waiting for armour. The Monterey, fitting out at the 
Union Ironworks, San Francisco, is nearly ready for service, 
the cause of delay being the non-delivery of the turret- 
armour. In other respects the vessel is finished, and her 
trial and commission will shortly take place. 

The Ram, a vessel of novel construction, building at the 
Bath Ironworks, Maine, upon a system devised by Rear- 
Admiral Ammen, was launched in February, 1893. 

The Raleigh, now building at the Norfolk Navy yard, was 
launched on March 3i1st, and the Cincinnati building at the 
New York yard, on November 10th, 1892. These vessels are 
cruisers of 3000 tons, of similar design, and will make 
efficient vessels for their size. Their engines and boilers have 
been successfully built at the New York Navy yard, notwith- 
standing the doubts formerly entertained of the ability of a 
Government yard to do this class of work. Both these 
vessels will probably be ready before their sponson armour is 
delivered by the manufacturers. 

The Castine, building at the Bath Ironworks, at Bath, Me., 
is slightly behind her sister ship, the Machias, owing to 
certain delays in completing her machinery, but will be 
ready for commission during the spring. The work on Tor- 
pedo boat No. 2, building at Dubuque, Iowa, is progressing 
satisfactorily, the vessel now being nearly two-thirds com- 
pleted. She will be ready for her trial trip by June 1st, 1893. 

Congress, by an Act approved July 19th, 1892, authorised 
the construction of one armoured cruiser and one sea-going 
battleship. Designs for these vessels have been prepared 
by the Rome ay in conformity with the provisions of 
the Act, and proposals for their construction were invited 
by advertisement on September 28th, 1892, ten weeks 
after the passage of the Act. The law provides that 
the new cruiser, which has received the name of the 
Brooklyn, shall be of the same general type as the New 
York, and while the general design of that vessel has 
been followed, the displacement has been increased by about 
1000 tons, making possible great improvements in sea- 
going qualities, coal endurance, and disposition and weight of 
armament. In the new structure a forecastle deck has been 
added, the freeboard forward has been increased 8ft., and the 
forward 8in. gun turret correspondingly raised. The changes 
in the battery show a marked improvement over the New 
York, being a gain of two Sin. guns and a substitution of 
twelve 5in. rapid-fire guns for the twelve 4in. guns in the 
New York. The secondary battery is also increased by four 
six-pounders. Comparing the Brooklyn with the most recent 
types of armoured cruisers of foreign services, the depart- 
ment feels perfect confidence in asserting that her offensive 
and defensive qualities greatly surpass those of any similar 
vessel afloat or in course of construction. 

In the sea-going battleship No. 1, which has been named 
the Iowa, as in the new armoured cruiser, a marked improve- 
ment on previous designs consists in the addition of a fore- 
castle deck, with increased freeboard forward, and all its 
attendant advantages. The strength and arrangement of 
the battery differs little from that of the coast-line battleships 
Indiana, Massachusetts and Oregon, the principal change 
being the greater height of the guns in the forward turret, 
due to the increased freeboar¢. ; 
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THE FASTEST PADDLE STEAMER IN THE 
WORLD. 


made the official trials of the paddle steamer Leopold II., 
which they have constructed for the Belgian Government to 
take part in the mail service between Ostendand Dover. Up 
till now the two vessels built by the same firm, the Princess 
Henriette and Princess Josephine, have earned the title 
which heads this article, but, as will be seen from the trial, 
they have now been beaten. For the determined efforts 
which the Belgian Government are making to place their 
line in the very best possible position for meeting cross 
Channel requirements they deserve all credit, and compare 
favourably with any other lines carrying out that description 
of traffic. They have now built, including the Leopold II., 
within the last five years, six high-speed vessels, of which the 
slowest has done a mean speed on service of 19 knots, and 
have still to get delivery of a sister ship to the Leopold II. 
from the John Cockerill Society, Limited, of Seraing, the 
results of the trials of which vessel are expected to be equal 
to those of the Leopold II. The trials to which this vessel 
were subjected were somewhat severe, consisting of two 
consecutive double runs at full speed between the Cloch and 
Cumbrae Lights. The builders were restricted in every way. 
They were obliged to begin the trials at a certain hour, so as 
to eliminate any possible advantage of tide, the engine handles 
had to remain absolutely untouched during the whole con- 
tinuance of the trials, while the temperature of the engine- 
room, temperature of stokehold, &c. &c., were also taken into 
account. 

It is satisfactory to be able to state that during the whole 
of this exhaustive trial the engines worked without the 
slightest hitch. Immediately after the conclusion of the 
fourth run, the vessel was taken to Greenock, shipped some 
more coal, which was lying waiting for her there, and at once 


| saloons for ladies and gentlemen, while forward of this 


| ample accommodation for the petty officers, &c. 
On Wednesday week Messrs. William Denny and Brothers | P Any 


again are the crew and firemen. In the forward part there is 
Upon the 
flying deck there is a long deck-house containing a large 
number of private cabins, which affords at the same time 
splendid shelter against bad weather; this shelter is 
generally wanting in other Channel steamers. This 
deck-house extends for more than one-third of the vesse]’s 
total length, and contains ten private cabins of large size 
and a smoking room, which is very well finished in 
teak marqueterie and upholstered in buffalo hide. At 
the aft end of this deck-house the breadth as well as the 
height is considerably increased for the special saloons for his 
Majesty the King of the Belgians. The day saloon is really a 
magnificent apartment. The cabinet work is entirely in 
satinwood and walnut elaborately carved; the roof is an 
intricate pattern, which has a very fine appearance, being 
tastefully painted and gilded. The furniture in this room is 
all movable, resembling more a drawing-room on shore than 
a ship’s cabin. The carpet is Axminster, and the upholstery 
is all in a very rich silk, with curtains to match. In this 
room there is a small dining table and sideboards with com- 
plete arrangements. Opening off this saloon through stained 
glass doors there are two sleeping cabins, which may be made 
into one by simply withdrawing sliding doors. The joinery 
work of this is also of polished hardwood, with large gilded 


| lincrusta panels, the whole forming a suite of rooms the like 


left for the measured mile, where a further series of high | 
speed runs to check the accuracy of the Cloch and Cumbrae | 


trials were undertaken. 


It is most gratifying to the owners and builders to be able | 


to announce that the mean speed was 22°16 knots, thus 
undoubtedly placing the Leopold II. in the position of being 
the fastest paddle steamer in the world. The trials were 
watched on behalf of the Belgian Government by the follow- 
ing gentlemen: — Mons. Verbrugghe, directeur; Mons. 
Ecrevisse, inspecteur, Chief de Service; Mons. Lecointe, 
Ingenieur-en-chef; Mons. Waefelaer, Commandant du 
Navire; Mons. Pierrard, Ingenieur de la Marine; 
whom was joined Mons. Davin, chief engineer of the vessel. 
These M -rapasaing have expressed themselves as very highly 
satisfied in every way, and have, it is understood, sent a most 
flattering report to their Government, who have to pay to 
the builders a very handsome premium for excess of speed, 
which by contract was fixed at a knots. 

The steamer is 340ft. long by 38ft. beam, and 14ft. 6in. deep, 
being 40ft. longer, and 1ft. deeper than the steamers Henri- 
ette and Josephine. Her fittings for passengers are of the 
most luxurious description, far surpassing any steamer at the 
present moment engaged on Channel service. The restaurant 
is placed aft, and is capable of dining at one time nearly one 
hundred people. The joinery and cabinet work is most tasteful, 
and is skilfully adapted to the shape of the ship. Owing to 
her fineness aft, a species of arcading has been adopted for the 
sides of the saloon, the pillars being of solid satinwood, 
carved, while the background is formed of lincrusta, painted 
bronze. Large numbers of small tables fitted with revolving 
chairs afford the necessary dining accommodation. The 
upholstery in this room is of very fine pattern of moquette, 
and all cushions are spring stuffed. A broad stairway leads 
down into the gentlemen’s saloon below, which is of pine, 
painted in delicate shades of pink and cream. This apart- 
ment is upholstered entirely in buffalo hide, and is heated by 
& system of steam coils. Another stairway leads from the 
restaurant to the companion house on the flying deck, which 
also affords shelter in rough weather, and is finished in 
polished teakwood. At the fore end of the saloon there is a 
very handsome sideboard communicating directly with the 
pantry, which again is in communication below with the 
pantry for the gentlemen’s saloon, and further below again to 
& large wine cellar. Forward of this pantry, and having 
access both from the saloon and side alleyways, is found the 
ladies’ boudoir, finished in polished sycamore and lincrusta, 
with Genoese velvet upholstery and Axminster carpets. A 
stairway leads from this room to the lower deck, where there 
1s provided a very large ladies’ sleeping saloon, having 
attached to it a lavatory and a stewardess’ room. 

The second-class is berthed forward, having separate 


with | 





| auxiliary gear in the engine-room consists of four large double- | 





of which, we venture to say, is not to be found upon any 
steamer at present afloat. Upon the flying bridge there is 
placed the steering house and the captain’s room. In the 
steering house is placed one of Brown Bros.’ patent tele- 
motors, communicating with one of their patent steam 
tillers, which is located aft in the counter of the vessel, in a 
special compartment, which may be either entered from the 
saloon through movable panels, or from the upper deck. A 
second steam steering station is placed aft, having also hand 
gear supplied by Messrs. Brown. During the trial the work- 
ing of this gear was the admiration of all practical men on 
board, the ship steering, at upwards of 22 knots, with the 
utmost facility. A bow rudder is fitted, which is actuated 
from a steering gear placed on the bridge deck. Lengthened 
trials of this gear were made after completing the measured 
mile, the aft gear being brought amidships, the forward gear 
uncoupled, and the vessel being then driven full speed astern, 
she was easily steered by this deck gear. 

The windlass on board is supplied by Messrs. Paul and Co., 
of Dumbarton. The main engines are of Messrs. Denny and 


Co.’s well known paddle type, similar in design to those fitted on | 


board of the Princess Henriette and Princess Josephine, and 
Princess Victoria, Princess May, Duchess of Hamilton, Clacton 
Belle, London Belle, &c. The greater portion of the engines is 


made either of steel or brass, the only cast iron being found in | 


the cylinders. 
while the low-pressure is a flat valve of Thom’s patent. The 
breasted fans for the forced draught, driven by Chandler’s 
engines, two large sized centrifugal pumps by Messrs. 
Drysdale and Company, Messrs. Weir’s feed pumps, bilge, 


The high-pressure valve is of the piston type, | 


receive the royal commands to name the vessel after his 
Majesty. The chairman alluded to the well-known affection 
which the Belgian people had for their Sovereign, who may 
be cited as a model constitutional monarch. The chairman 
also alluded to the deep interest which King Leopold takes 
in all industrial pursuits, more particularly in connection with 
the close supervision he has always given to the Ostend and 
Dover service. 

The President of the Commission, Mons. Verbrugghe, spoke 
in the most feeling terms of his Majesty, and confirmed all that 
the chairman had said as to the interest he took in everything 
connected with the prosperity of the country. Mons. Ver- 
brugghe then gave the health of the builders, speaking in most 
eulogistic terms of the manner in which all the contracts 
committed to them by the Belgian Government had been 
fulfilled, and expressing the extreme satisfaction of the 
Commission with the Leopold II., about which, he added, a 
most favourable report had been sent to the Government. 
Mr. A. Denny replied, closing his remarks by asking 
the party to drink to Mons. Vandenpeerboom, Minister of 
Railways, Posts, and Telegraphs, and to the Administration 
de la Marine, which is in Belgium a model of good manage- 
ment, having at its head Mons. Alle, Directeur General, 
assisted by Mons. Verbrugghe, and the other members of the 
Administration. To this toast Mons. Verbrugghe also 
replied. 

The other toasts consisted of the Society Cockerill, who are 
building the Maria Henriette, replied to by Mons. Rickard, 
director of the Society’s dockyard at Hoboken; the Executive 
Members of the Administration, represented on board by 
Mons. Ecrevisse, Mons. Lecointe, Mons, Pierrard, and Cap- 
tain Waefelaer, replied to by Mons. Lecointe. 

The vessel then proceeded on her measured mile trial, as 
already related, and finally anchored at the Tail of the Bank 
shortly after eight o’clock in the evening, being close beside 
another “ flyer,” the Campania. 








VAUXHALL AND LAMBETH BRIDGES. 


It is now some time since it has been decided that these 
two structures, only one of which has any pretentions to 
antiquity, may prepare their “ morituri te salutant” vale- 
diction, and cease to cast their shadows on the water of the 
Thames. The reasons which have dictated the necessity for 
their removal are mainly of the same character which apply 
to all similar instances intimately connected with the passage 
and accommodation of the traffic and the growth of a city the 
size of our own metropolis. It will be observed, as we pro- 
ceed, that while the age of the older bridge, combined with 
infirmities natural to a prolonged life, may claim to fairly 
place it hors de combat, the younger example is not entitled 
to this concession. Since the opening of Vauxhall Bridge in 
the year 1816 a very great development of traffic, together with 
the establishment of railways; tramways, and omnibuses, has 


| taken place both north and south of the old_ bridge, 


and sanitary pumps and distiller, and Brown Brothers’ com- | 


bined steam and hydraulic starting gear. Steam is supplied 
to these engines by eight single-ended boilers, four in each 


| Embankment and the 


stokehold. The electric light installation, which is also | 


situated on the starting platform, consists of a Crompton’s | 


dynamo driven by a Chandler engine. 
As has already been said, during the entire trial, which 


from start to finish lasted for nearly twelve hours, the engines | 


worked splendidly. A noticeable fact is that little or no oil, 
except upon the guides, was used throughout the trial. All 
the main parts of the engine were lubricated by Stauffer 
lubricators, which the engineers found required little or no 
attention. After the trial between the Cloch and Cumbrae 
lights, and while the vessel was proceeding to Greenock to 
ship her additional coal, dinner was served in the restaurant. 
The chair was occupied by Mr. J. M. Denny, the Belgian 
Government being represented by the commission already 
named, and the builders by Mr. James Denny, Mr. Archibald 
Denny, Mr. R. B. Pope, and Mr. H. W. Brock. There were 
also present Captain Williamson, of the Caledonian Steam 
Packet Company ; Captain Jackson, of the Fleetwood and 
Belfast steamers; Mr. Gibson, superintendent engineer of 
the same company; Mr. Buchanan, superintendent engineer 
of the North British Steam Packet Company; Mr. W. L. 
= Mr. Lucas, chief engineer of the Princess Henriette, 


Cc. 
After dinner the chairman proposed the toast of the Queen, 


| followed by that of his Majesty King Leopold II., and re- | 
‘marked how much they—the builders—felt honoured to | 





and there is a constant stream of vehicles and_pedes- 
trians across it. Omitting the construction of the Thames 
increased traffic along it, very 
little of which passes over Lambeth Bridge, and the direction 
of which is at right angles to, instead of in the line of, the 
axis of the structure, it cannot be said that a new bridge is 
required to meet any demands of the public for additional 
accommodation on that score. The principal thoroughfare 
running on the Westminster side of the ugliest bridge ever 
erected over any river or in any other position, is the Horse- 
ferry-road, which is likely to remain in its present narrow, 
dingy, and restricted condition of both dimensionsand traffic, 
until bridges themselves shall be no more. Were the Vaux- 
hall Bridge in a thoroughly safe and sound condition in a 
structural point of view, a new bridge would still be required, 
as it is no longer adequate to perform the tasks imposed upon 
it, either by land or water. It is now behind the times, and 
its surroundings have gradually outgrown it to such a degree, 
that a more modern substitute has become indispensable. 
On the other hand, were Lambeth Bridge, which is not half 
the age of its neighbour up stream, in a sound state for the 
purposes for which it was designed, there would not be any 
need for a substitute, as its comparatively large spans leave 
nothing to be desired in the matter of waterway, and its width 
of roadway and footpaths more than suffice for the amount of 
land traffic making use of them. 

We will now—seniores priores—consider the principal fea- 
tures of the older design, which is generally credited to the 
engineer, Mr. James Walker. At the same time it is stated 
that some other engineers were associated with him, in v hat 
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was unquestionably a very important undertaking at the time, 
especially when it is borne in mind that it was the first cast 
iron bridge erected over the Thames. Rennie had not then 
thrown over the river his bold and fine cast iron arches, even at 
present unsurpassed in that particular description of material 
andespecial type of bridge building. Of all the characteristics 
which attend every example of river bridges of about the 
same age, or older than that of Vauxhall, the disproportion 
between the width of the piers and of the openings separating 
them is the most prominent, and the building under notice is 
no exception to the general rule. Each arch, of which there 
are nine altogether, has a span of 78ft. and each pier 
a width of 12ft. above low water, so that, including 
the projection of the two abutments and their consequent 
encroachments, nearly a sixth of the total waterway is im- 
peded by solid obstructions. Aided by these conditions, the 
increased scour due to the formation of the contiguous em- 
bankment walls has seriously affected the security of the 
foundation of some of the piers, and this circumstance alone 
would be sufficient to doom to demolition the imperilled 
structure. Itis the last of its race on the river. From one 
end of the Thames to the other there is nothing like it. A 
conspicuous feature in itis its great rise of 29ft., which is 
now not only superfluous as regards the river craft, but a 
serious inconvenience to heavily loaded vehicles crossing the 
stream. The effect of the rise is very clearly shown in the 
illustration we publish in another page of the present number. 
Having regard to its locality and the period at which it was 
constructed, a roadway of 24ft., and two footpaths of 
6ft. each, were very fair dimensions for the width 
between the parapet railings of the superstructure. When 
it is kept in view that cast iron arched bridges, for 
instance, those of Coalbrookdale, Buildwas, Wear, and 
others, with spans ranging from 100ft. to 236ft. were 
built some thirty years before that at Vauxhall, the 
comparatively small spans of the last do not say much 
for the enterprise or experience of the designer. There are 
ten ribs in the width of the bridge, each having a depth of 
eighteen and a-half inches, and an upper and lower flange of 
six inches in width by two in thickness. The middle part of 
the ribs is one inch thick. There is a better attempt here to 
arrive at the correct cross section of an arched rib than is to 
be found in the majority of the early examples of this par- 
ticular description of bridge building. As the total cost 
amounted to £300,000, it is to be hoped, that the old mate- 
rial may fetch a fair sum. 

Lambeth Bridge, the years of which are also numbered, will 
have had a shorter life than any other iron structure of that 
description, if we except the earlier attempt to adapt suspen- 
sion bridges to the purposes of locomotive and heavy rolling 
and impactive loads, as well as the examples of Warren and 
other cast iron girders which broke down suddenly, sometimes 
with fatal results. The river from the old Palace to Church- 
street is here crossed by three spans of 268ft. each, thus 
making the total length of the bridge, within 5ft., the same as 
that at Vauxhall. There are only two cylindrical cast iron piers 
each 12ft. in diameter, in the same straight line transversely 
to the direction of the stream, which obstruct the waterway, 
which obstruction is thus reduced to a minimum, as is also the 
case with the Chelsea, Albert, and Hammersmith suspension 
bridges higher up the Thames. An examination of Lambeth 
Bridge points out that while the superstructure of the river 
piers—that is, the hideous wrought iron casings which form 
the towers—retain their upright position, and the central span 
itself its original lines, the side spans and towers may not. As 
the shore casings or towers, as well as those in the stream, are 
built with a strong batter or rake in the line of the axis of the 
bridge, it is not easy without an accurate survey to discover 
whether or not the former have deflected from the plumb. 
Fortunately, however, for the purpose, there is in each 
shore tower a small door facing towards the roadway, and 
vis-d-vis to the other. The jambs of these doors, which 
were originally upright, appear now to be out of the 
perpendicular, and the whole four doorways to be 
canted over towards the river. It may be fairly inferred 
from this lateral distortion, that the shore towers have 
yielded slightly also in that direction. In other words, 
the land cables and bars have not held their own, and 
the bridge, in nautical parlance, has ‘‘ dragged its anchors.” 
Following out our argument, the inevitable result of this 
yielding of the mooring girders to which the anchoring- 
down appliances are attached, should be the lowering of the 
suspension cables of the side or shore spans. This is exactly 
what seems to have taken place, as is readily ascertained by 
carefully observing the bend, or more properly “ kink,” which 
is plainly perceptible in the handrail on each side of both the 
shore spans. To return fora moment to the lowering of the 
shore cables, which are twenty-eight in number, and com- 
posed of twisted wire. These cables support, by means of 
vertical tension framing, braced diagonally together, the 
longitudinal or road girders, which are therefore constituted, 
by virtue of this method, real continuous girders of many 
spans. Considering the comparatively numerous and very 
short intervals at which these supporting frames occur, com- 
bined with the stiffness of the road girder itself, one would 
not expect any of the theoretical characteristics of the prin- 
ciple of continuity to become practically apparent. The 
irregular wavy line assumed by the soffit of the shore spans is 
evidently not due to this cause, but to the abnormal deflection 
of the road girder itself, due to the sagging of the shore cables. 
It should be mentioned that the footways are carried on 
small cantilever beams attached to the main longitudinal 
girders, and consequently they participate in all the move- 
ments and positions of the latter. The condition of the hand- 
rail and parapet indicate unmistakeably the effect of the 
general deflection alluded to. At the points where the 
“‘kink” occurs, which is not at the centre or lowest part of 
the cables, but a short distance further towards the river 
towers, the closely set thin trellis bars composing the railing, 
or parapet, are not merely puckered, but bulged, buckled, and 
in one instance, broken to an extent which plainly shows the 
effect of the disturbing forces which have been at work. It is 
quite possible that the unusual arrangement of the diagonally 
braced framing is not well adapted to the suspension princi- 
ple, and that, in this respect, the design is inferior to other 
examples. It cannot be denied that the very essence, 
the raison d'etre of @ suspension bridge, is mobility and 
flexibility. A stiffened suspension bridge, in the proper sense 
of the term, never has and never will be constructed. Had 
the same causes been at work with regard to the shore spans 
of Chelsea suspension bridge, the ornamental bosses and 
stays for supporting the railing, which are of cast iron, would 
in all probability have been broken in pieces. It is, however, 
fair to add that the shore or side spans of Lambeth Bridge 
are what may be termed “ whole” instead of “ half” spans, 
and considerably longer, and consequently heavier than 
those of the other similarly constructed bridges. It 





is not, however, necessary for a suspension bridge to 
have any “whole spans.” There is a footbridge over 
the Moldau at Prague, with a single pier in the centre 
of the river, and two side “half” spans of 305ft. each, 
reaching to the respective shores. It has also been stated 
on good authority that although the greatest care was 
taken during the construction of the Thames Embank- 
ment to prevent any subsidence in the abutment on the 
Lambeth side, a slight settlement did take place. Whether 
this would affect the side span on the other side would 
depend upon the behaviour of the centre one. It would 
thus appear that the older bridge may honourably retire 
with the proud consciousness of having faithfully ow 
formed its duty as long as it could, and only at last yielded to 
the irresistible progress of events, and the inevitable tempus 
edax rerum. The younger structure, on the other hand, has 
become prematurely unserviceable owing to causes which, if 
not arising from defects inherent in itself, have failed to affect 
the stability of other examples of the same type of construc- 
tion in the upper reaches of the same river. 








THE DRAUGHTOMETER. 


As an outcome of the stringent legislation as to overloading 
ships, consequent upon the Plimsoll agitation, the Board of 
Trade now require a degree of accuracy in loading which is 
scarcely possible in many cases, save by a method often much 
to the detriment of owners, i.e., keeping on “the safe side,” 
and probably losing 25 or 50 tons of freight. Cases have 
been frequent of late of shipmasters being fined, in sums 
ranging from £5 to £100 and costs, or in default, imprison- 
ment, for allowing their vessels to be submerged from lin. to 
4in. beyond their load mark. In most of these cases the 
alleged overloading takes place under circumstances over 
which the master can scarcely be expected to have proper 
control. Even under the most favourable circumstances, the 























THE DRAUGHTOMETER 


ordinary system of finding the draught by 6in. figures on stem 
and stern posts—when these are not positively obscured by 
barges, lighters, quay walls, &c.—is troublesome, tedious, 
and only approximately correct. When the water reaches 
the top or bottom of the figures referred to, the water line at 
any of the intermediate inches can only be estimated. These 
objections to this system are still more marked in cases where 
there is motion of surface water, such as is generally experi- 
enced in open roadsteads, and even in 
rivers under certain conditions. The 
results obtained under such conditions 
are, of course, not nearly accurate enough 
for the requirements of the Board of 
Trade. The provision, therefore, of a 
simple and inexpensive means by which 
| the master can, with confidence, load 
his vessel to her marks, and the owner 
get the full benefit of the ship’s carrying 
capacity, is a matter of considerable 
importance. 

An apparatus designed to enable 
masters to load their vessels to a fraction 
of an inch, under all circumstances, has 
been invented by Captain J. B. Murray, 
of Glasgow, and is now being made and 
supplied by Messrs. Whyte Thomson and 
Co., nautical instrument makers, of 
Broomielaw, Glasgow. The apparatus 
in question, which the inventor names 
“The Draughtometer,” is the outcome 
of a series of years’ study of the subject, 
and of actual experience with an experi- 
mental apparatus on board ships which 
have been under Captain Murray’s own 
command. The apparatus has received 
the approval of such eminent authorities 
as Lord Kelvin, Lord Ailsa, Mr. Herriot, 
of the Board of Trade; Mr. T. J. Dodd, 
of Lioyd’s Register, &c.; and many 
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ship masters and owners and their 
representatives who have seen it are 
impressed with the marked advantages 
of the draughtometer is very simple— 
{ | is almost. analogous, in fact, to the 
- } ordinary water gauge on steam boilers— 
\ y I; | but the details of its working, and the 
\ subservient on board ship, are skilfully 
‘ thought out and arranged. It consists, 

as will be seen from our illustrations, 

Draughtometer essentially of a graduated vertical dial, 
situation forward, and a similar dial fixed aft,on which are 
marked the feet and inches corresponding to the draught of 
the ship, and the tons of the ship’s displacement due to such 
draughts, both in salt and in fresh water. Traversing the 
is practically a continuation of a vertical pipe, and its 
horizontal complement leading down the centre line of the 
vessel and thence across to the ship’s skin, where there is a sea- 
cock A for the free admission of the water outside. This sea- 


igi tobe derived from itsuse. The principle 

several purposes to which it may be made 

or indicator, fixed in a convenient 

middle of this vertical graduated dial is a glass tube, which 
cock is situated near or a little below the level of the minimum 














load line, and consequently is free to operate throughout the 
whole range at varying draught due to loading or discharging 
at terminal ports, and of all intermediate variations between 
the minimum and maximum draughts during the course of 
the voyage. In the interior of the glass tube—which may 
range in height from 2ft. to 6ft. just as the range of draught 
and the fixed position of instruments in the shi may 
determine—is a float formed of aluminium, and so a justed 
that the water in the tube, rising or falling, works the piston 
up c° down, as the case may be, representing the loading or 
discharging. The surface of the water or the piston in the 
tube gives the draught. The arrow-marks on the dial at k 
represent the maximum load water-mark, which, in fixing 
the draughtometer forward and that aft, is made to precisely 
correspond with, or be in the same horizontal plane with, the 
official load-mark on the outside of the ship. On each side 
of the draught scale is a graduated scale representing tons of 
ship’s displacement, in salt and in fresh water, corresponding 
to the draughts—a feature in itself of considerable utility to 
the intelligent shipmaster, as will afterwards appear. 

At the foot of the glass tube and dial is a regulating cock 
E, and below it a brass valve D, the uses of which wil! 
presently be explained. When a vessel is loading the sea 
cock A is opened a little to allow the water to rise in the pipe 
slowly, as the ship goes down in the water. The regulating 
cock E is always kept full open, except when using same—in 
circumstances of excessive motion—in the manner about 
to be described. When there is motion of vessel, or of sea 
and vessel, causing any force of air or water through the pipe, 
this can be regulated by the sea-cock ; but any sudden force 
that may be felt is at once checked by the self-acting trap 
valve D, which immediately closes, and will at once open 
again when that force is removed, and allow the water to rise 
or fall in the tube to the normal height, when the draught 
can at once be read. Should the draught be required when 
there is very considerable motion of vessel and sea, this can 
be found in the following manner. When the surface of the 
water reaches its highest point, the regulating cock is at once 
shut and the height noted. The cock is again opened, and 
when the surface reaches its lowest point, it is again shut 
and the reading noted. The mean of the two readings is the 
draught required. 

In most cases there is no insuperable difficulty in the way 
of the draughtometer being placed forward and aft against 
the forward collision and aft peak bulkhead in positions 
easily accessible for reading, at the same time that the scale 
graduations precisely correspond with the ordinary draught 
marks and with the midship load mark. In cases, however, 
where this is not practicable, or where a more convenient and 
rapid means of recording is desirable, the inventor has devised 
an ingenious supplementary indicator for fitting on deck in 
the same vertical line with the lower indicator just described. 
Indeed, bringing electric science to his aid, he has devised and 
patented a very useful supplementary electric recorder. 

A marked advantage pertaining to the draughtometer 
consists in the fact that the graduated dial has the draught 


| markings of feet, inches, and fractions of inches full size, and 


alongside corresponding to these the vessel's displacement in 
hundreds and tenths of hundreds of tons, both for salt and 
for fresh water. This is a decided improvement on the scale 
of draught and displacement as presently supplied by ship- 
builders for the guidance of shipmasters. This latter, as is 
well-known, embraces the whole depth of vessel, the feet and 
inch markings, in consequence, being represented on a much 
reduced scale ; lin. usually representing 1ft. The markings 
of tons displacement, are also, in consequence, very minute, 
and any attempt to obtain an accurate reading to within ten 
or fifteen tons is the merest guess work. The draughtometer, 
only having to do with the range of draughts between the mini- 
mum and maximum load lines—which range is really all that 
shipmasters or ownersareasarule called upon toconcern them- 
selves with—enables the draught marks to be made full size 
and the displacement correspondingly open and easily noted. 
In this we think the inventor has shown shipbuilders how to 
make a decided improvement on the displacement scales they 
are called upon to supply to ship captains. Captain Murray 
instances as many as twelve distinct and practical advantages 
which may be derived from the draughtometer when fitted in 
any vessel. We can only briefly mention a few of these, e.g., it 
provides a trustworthy means of finding the draught of a vessel 
by inspection of the lower gauge scale, or the deck indicator, 
preventing mistake in loading ; used with the hydrometer, it 
will enable masters to know how to load their vessels to reach 
the centre of disc in salt water; it will be of service in checking 
the daily consumption of coal at sea, and will also prove a 
reliable, impartial, and valuable check on the weight of 
bunker coal supplemented at foreign coaling stations; it 
will at once detect a serious leak, in event of collision, and 
indicate if the water is gaining, and the rate, also the effect 
of the pumps ; it will enable engineers at sea to keep the vessel 
in any required trim, or to trim the vessel as may be required 
by the consumption of fuel from forward or aft, as the 
case may be, without resorting to the usual guess work ; and 
it will enable masters to give pilots sound information re 
draught, and prevent loss of time and unnecessary anchoring, 
as all pilots know that the draught found in the usual way- 
allowing for consumption of coal, water, &c., from last port— 
is pure conjecture. In ports where the pilotage tariff is 
charged by draught of vessel, aa may prevent the ship being 
held liable for the higher tariff. 








COLLEGE OF AGRICULTURE, DownToN, SALISBURY.—The winter 
session closed on Wednesday with the usual distribution of honours. 
E. P. Squarey, 7k late. president of the Surveyors’ Institution, 

resid The following is a list of the prizemen :—R. Bles, West- 

urne, Kersal, Manchester, estate management, farm diary, 
knowledge of farm machinery, essay on malting barley—£5 prize, 
given by Mr. F. H. Moore. R. Peel, Boxted House, Colchester, 
mathematics, agricultural chemistry, laboratory note book. F. 
Merryweather, Guisboro’, Yorkshire, knowledge of live stock, 
ploughing, practical chemistry. C. Robson, Union Club, Trafalgar- 
square, veterinary science, building construction, book-keeping. 

. Morokuzu, Japanese Consulate, Liverpool, organic chemistry, 
laboratory note k, butter making. L. Sturdy, The Wick, 
Branksome, Bournemouth, agriculture, building construction, 

ractical chemistry. R. E. Birch, Maes Elwy, St. Asaph, book- 

eeping, estate management, forestry. R. Butler, Ballin Temple, 
Tullow, Co. Carlow, veterinary science, building construction, and 
estate management. J. Wrightson, jun., College of 1 mney 
Downton, agriculture. A. P. Jesson, Harrow Lodge, met, 
Hants, farm stock valuation. 0. L. Phibbs, Corradoo, le, 
Ireland, wagon driving. C. Sanderson, 35, Sandgate-road, Folke- 
stone, milking. C. Gibbons, Stanwell-place, Staines, inorganic 
chemistry, practical chemistry, Frans mathematics. . 
Harrison, Glengariff, Hilton-lane, Prestwich, attention to the farm. 
J. F. Wilson, Wharfdale Lawn, Wetherby, Yorkshire, ploughing. 
L. Sturdy received a scholarship of £10 as first man o' wc F ei 
F. H. Thompson, Horsley Vicarage, Derby, diploma and certificate 
of practical profiziency in the practice of agriculture. 
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RAILWAY MATTERS. 


Ture Egyptian Railway Board have decided to spend 

abouta million and a-quarter pounds sterling in extensions in Upper 

nd Lower Egypt. It is intended to prolong the existing line from 
Ghirgheh to Keneh, and therice by narrow gauge to Luxor. 


Tux British Columbia Bill extending the limit of time 
for the commencement of the construction of the British Pacific 
Railway has just passed through its final stage, and the Provincial 
Parliament will be prorogued, after a session of forty-eight days. 


Her Majesty’s Consul-General at Christiania has in- 
formed the Secretary of State for Foreign Affairs by telegraph, 
that the State Railways invite tenders, by the 24th inst., for 
3245 tons of steel rails,and 278 tons of fis 6 eee Particulars 
can be seen on application to the Commercial Department of the 
Foreign-office between the hours of 11 and 6 daily. 


Ramway sleepers in the Argentine. Republic are 
largely made of the quelracho colorado—coloured axe-breaker— 
which is exported to Europe on account of its large content, 
15 to 20 per cent. of tanning. This property added to the weight 
and hardness of the timber, which is of a blood-red colour, renders 
it, as stated by the Revue Générale des Chemins de Fer, very 
suitable for railway sleepers. 


Ar the last meeting of the Tees Conservancy Commis- 
sioners, it was suggested that a new graving dock ought to be con- 
structed, the present dock being small and quite unequal to the re- 
quirementsof the Tees trade. Very large steamers frequent the ports 
onthe river, and there is no accommodation for them when they need 
overhauling, so that they have to be sent elsewhere. The Conser- 
vancy say they have no funds to build a larger dock, and think 
the matter should be taken up by private enterprise, or with the 
aid of the North-Eastern Railway. Certainly there appears to be 
room for a large dry dock. 


Tue Northumberland coalowners, who a little while ago 
reduced wages at the collieries 5 per cent., are seeking reduction, and 
a conference between masters and the representatives of the men 
will shortly take place. The directors of the North-Eastern 
Railway after much pressure have consented to erect staiths and 
spouts on the north side of the Tees in order to enable steamers to 
load with coal in the river. This accommodation will be specially 
useful for steamers taking in bunker coals. At present these have 
to go into the dock at very considerable expense, or take their coal 
from barges in the river, and in some cases they go to other ports 
on purpose to get their bunker coals. 


A ratLWay car ferry across Lake Michigan has proved 
a success, and, according to a published statement by Mr. J. M. 
Ashley, jun., Vice-President of the Toledo, Ann Arbor, and 
Northern Michigan Railroad, that company is about to let a con- 
tract for two more large steamers for the transportation of cars 
across Lake Michigan. It has been fully demonstrated that freight 
cars can be transported across the lake in the heaviest kind of 
weather. The Engineering News says the new boats will be larger, 
faster, and more powerful than the present ones, and they will be 
able to carry not less than thirty-five cars at one time. The 
present boats will each carry from twenty-six to twenty-eight cars. 


Tue following is given as a tank drama in one act by 
the Railroad Gazette:—Edward Fuller, of Philadelphia, got on a 
Pennsylvania train at Broad-street station the other day, intendin 
to get off at a suburban station. Instead of getting on a loca 
train he boarded the Cincinnati and St. Louis express, gettin; 
between the tender and baggage car. He could not jump off, an 
was sitting on the platform when the locomotive scooped up water 
from the tank between the rails. As the tank in the tender filled 
up it overflowed and almost drowned Fuller, who, to escape, 
opened the baggage car door and entered the car. The huge 
volume of water poured in after him and deluged the car, destroy- 
ing the contents of several trunks. Fuller was arrested when the 
train reached Harrisburg, and is now in jail for malicious mischief. 


Mr. F. W. Wess, Chief Locomotive Superintendent 
of the London and North-Western Railway, speaking at Crewe 
a few days ago to a largely attended meeting of delegates repre- 
senting the Mutual Insurance Society, said that if the Employers’ 
Liability Amendment Bill passed in its present form it would be 
almost —— to carry on their Insurance Society. He 
regretted that, because since the society had been in operation it 
had carried on a most benificent work, anddone much to promote 
mutual good feeling between the company and theirservants. He 
complained of the agitation to restrict the hours of labour of 
railway men, and said the effect was that while the London and 
North-Western Railway Company had to keep a sufficient staff to 
work their traffic in the busiest times, they had no alternative in 
slack times, when traffic was decreasing, but to discharge men for 
whom they would be glad to find employment. He trusted the 
men would not allow their hands to be tied by Act of Parliament, 
but that they would in their own interests resist any further inter- 
ference with their liberties by Parliament or any other body. 


An American contemporary describes a luxurious train 
which left New York recently, carrying Dr. Seaward Webb, his 
family, and a few invited guests to the Pacific Coast. The train 
constitutes a hotel on wheels. It includes Dr. Webb’s private car 
Ellsmere, said to be the most sumptuous product of the Wagner 
Company, the private car Idler, the new deanadien car Ne Ha Sa 
Ne, the compartment car Daphne, a dining car, and a combina- 
tion car to carry the help and the baggage The five private cars 
are — furnished, and each is especially equipped for this trip. 
The larder of the dining car is well stocked with every seasonable 
delicacy. The private car Daphne will be used almost exclusively 
by Mrs. W. Seaward Webb and her three small children. In it 
there is a spacious play-room, which resembles an attractive toy 
shop. There will be fifteen coloured attendants in uniform on the 
train. The party will go to Chicago, and from there to New 
Orleans. Then they will make their way leisurely to Southern 
California ; thence to San Francisco, Sacramento and other places, 
and on to Vancouver, B.C. They will return over the Canadian 
Pacific, stopping in Chicago until they tire of the World’s Fair, and 
then they will go directly to Dr. Webb’s country home at 
Shelburne, Vt. 


_ Mason Marinp1n’s —— on the circumstances attend- 
ing a fatal accident at the Waldridge incline on the North-Eastern 
Railway, in which a bank-rider named Ralph Mowbray was fatally 
injured on Wednesday, January 11th, has been published by the 
of Trade. Attached to the report are returns furnished b 
the company, from which it appears that the hours of duty for all 
the men on the Waldridge incline on Monday, Tuesday, and 
Wednesday, January 9th, 10th, 11th, were 18 hours, 15 hours 
50 min., and 16 hours respectively, but that owing to numerous 
py the actual number of hours worked on these three days 
were 9 hours 59 min., 9 hours 9 min., and 11 hours 28 min. 
From other figures which are given Major Marindin states that:— 
“It is clear that the hours of work on these inclines during the 
busy season are exceedingly long, but the evidence on this head is 
remarkable. It seems that the company made offers to the men 
to reduce the hours by establishing two shifts, but that the men 
were unanimous in asking that no change should be made, the 

pany pon ded to their request that the regular working 
day should be eleven instead of twelve hours as heretofore. The 
men expressed themselyes as being thoroughly contented with 
their lot, and it was most satisfactory to hear the terms in which 
they spoke of their employers. Under these circumstances it 
would, in my opinion, be wr undesirable to take any further 
action which might possibly have the effect of disturbing the 
harmony which evidently now exists upon this portion of the 
North-Eastern Railway.” 








NOTES AND MEMORANDA. 


THE London Geological Field Class will commence ' 
their Saturday afternoon summer excursions on the 29th inst. 
They are conducted by Professor H. G. Seeley, F.R.S. Further 
information can be obtained from the Hon. Sec., R. Herbert 
Bentley, 31, Adolphus-road, Brownswood-park, N. | 


Lonpon’s death-rate last week was slightly below the 
average rate in the thirty-three great towns of England and Wales, 

which corresponded to an annual rate of 20°9 per 1000 of their | 
aggregate population, which is estimated at 10,322,429 persons in 
the middle of this year. The Croydon rate was 11°5 only, and 
that at West Ham 16°7. 


In London 2566 births and 1683 deaths were registered 
last week. Allowing for increase of population, the births were 
200 and the deaths seventy-one below the average numbers in the | 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 19°1, 20°7, and 21:0 in 
the preceding three weeks, fell last week to 20°4. 


A PRECIPITANT and oxidant to be used in the treat- 
ment of sewage and other impure waters may be made by 
mixing a solution of protochloride or sulphate of iron with vitriol 
or hydrochloric acid and manganese dioxide or hydrated ferric 
oxide ; ground bauxite may also be added to the mixture. The 
sewage may be oxidised by passing it through a layer of 
manganese dioxide or by mixing the dioxide with the sewage in a 
revolving chamber. he process and precipitating agent are 
patented. 


Ir may be expected that experiments on the large scale 
will within a few years be possible on the relative efficiency of 
power transmission by compressed air and by electricity. A com- 

ressed air system is to be introduced at Niagara Falls power plant 
in competition with electricity. Professor Unwin dwelt upon this 
question in one of his recent Cantor lectures, and gave figures for 
air power transmission over long distances. He considers trans- 
mission by compressed air is practical to a distance of at least 
twenty miles. It seems that 10,000-horse power can be transmitted 
to a distance of thirty miles in a 30in. main at 132°31b. per square 
inch, with a loss of pressure of only 12 percent. The efficiency 
of such a plant is said to be 40 or 50 per cent. if the air is used 
cold, and 59 to 73 per cent. if the air is reheated. 


Brewery engineering and ironmongery ought to provide 
a good deal of work. A French statistician has compiled an 
estimate of the number of breweries existing in several great 
countries, and the quantity of beer annually brewed in them. 
There are in the entire world, he declares, 51,000 breweries. 
Germany heads the list with 26,240, which produce every year 
4750 million litres of beer, the litre being equal to about 1? pints 
English measure. Next comes England with 12,874 breweries, and 
an output of 2600 million litres; then the United States, with 
2300 breweries and 3500 million litres ; Austria, with 1942 breweries 
and 1300 million litres; Belgium, with 1270 breweries and 1000 
million litres; and France, with 1044 breweries and 800 million 
litres. In Bavaria the annual allowance of beer per head of the 

pulation is 221 litres; in Berlin, 191; in Belgium, 169; in 

ngland, 143, 


THE production of precious metals in the United 
States for 1892 has been reported upon by Mr. E. O. Leach, 
Director of the Mint. The value of the oy product was 
approximately 23,000,000 dols.; silver, 58,000, oz., valued at 
3.750,000 dols. as silver, and 74,989,900 dols. as the coining value 
of silver dollars. The United States Government purchased in the 
year 54,129,725 fine ounces, at 47,394,291 dols., an average of 87}c. 
per ounce. The gold imports aggregated 18,163,056 dols. and 
the exports 76,736,592dols. for the year. The silver imports 
aggregated 31,450,968 dols., and the exports 37,541,301 dols. The 
total metallic stock on hand for January Ist, 1893, was estimated 
to be: — Gold, 649,788,020 dols.; silver, 593,365,365 dols.; total, 
1,243,153,385 dols. The total amount of money in circulation— 
exclusive of the amount in the Treasury—was 1,011,321,753 dols. 
on January Ist, 1893, an increase of 18,929,124 dols. in the year. 


AT a recent meeting of the Paris Academy of Science, a 
saper was read ‘‘ On the Industrial Preparation of Aluminium,” by 
M. A. Ditte. The alkaline aluminates are decomposed by water, 
and even in the presence of an excess of alkali the introduction of 
a few crystals of aluminium hydrate into the solution suffices to 
prevent the establishment of equilibrium and to effect the decom- 
position of the aluminate, the rapidity of the reaction being 
increased by well stirring. In the industrial process of obtaining 
aluminium from bauxite, these crystals are provided by adding to 
the sodium aluminate a little of the deposit obtained by treating 
it with a current of carbon dioxide in the cold, a deposit which 
consists of crystallised aluminium hydrate. Nature says the 
gelatinous hydrate has no such effect. The alumina precipitated 
is very pure. Substances such as silica and phosphoric acid, 
dissolved out of the bauxite by the caustic soda employed, remain 
in solution. 


Tue gun trials with a new explosive substance, which 
commenced at Jiiterbogk on January 31st, have now concluded, 
and some details regarding the result of the experiments and the 
composition of the explosive which is to replace the powder at 
present in use in the German army are published in Berlin. 
According to a Reuter telegram in the Times, the new explosive 
is chiefly composed of a kind of fatty substance, and is of a 
brownish colour. Itis of the consistency of frozen olive oil, and 
remains in that condition up to a temperature of 50deg. C. The 
substance, which is the invention of Dr. Weiss, of the Gera 
Dynamite Factory, explodes neither by a blow, a shock, nor a 
spark, but by the introduction of a fresh substance. The explo- 
sion is almost smokeless, and produces very little detonation, 
The trials have, it is said, given most successful results. There 
is practically no recoil, even when the gun is loaded with a heavy 
charge, and there is scarcely any heating of the weapon. The 
used cartridge cases can be filled again by a simple method. The 
new explosive can be employed for the existing artillery, but is 
not adaptable to the infantry rifle at present in use. Four new 
models of rifles have, however, been constructed, and trials have 
been made with them. 


In the Comptes Rendus MM. Moissan and Violle 
describe two forms of electric furnace which they have used 
in experiments for producing high temperature. The sub- 
stance to be heated is contained in a small crucible made 
of carbon having two holes pierced through its side to allow the 
carbon rods, between which the are is formed, to . This 
crucible is surrounded by blocks of lime to reduce the loss of heat 
on account of radiation. In one form of furnace there is an 
arrangement by which a piece of graphite, after being heated in 
the arc, is allowed to fall into a calorimeter, and by this means 
they have found that a temperature of 3000 deg. can be reached. 
In the other paper MM. nge and Hoho have investigated the 
fact, observed by Planté and others, that when you pass a suffi- 
ciently strong current through an electrolyte, using as negative 
electrode a fine wire, and as positive electrode a conductor of con- 
siderable surface, a kind of luminous sheath is formed round the 
negative electrode. The authors find that the heat developed in 
this sheath is very great, and that by its meansa very intense 
heat can be applied at any point of a body while, on account of the 
rapidity with which the heat is disengaged, the rest of the body 
remains cold. As an application of this method they have heated 
to a bright red the outside of a bar of steel, while the inside 
remained comparatively cool, then by merely stopping the current 
the cold liquid has come in contact with the hot steel. In this way, 


of the London and Lancashire Electric and 





Nature says, they have hardened the outside of bars of steel, 
while the inside has remained hard and tough. 


MISCELLANEA. 


Tue Anniversary Festival of the London Association 
of Foremen Engineers and Draughtsmen will be held at the 
Cannon-street Hotel on Saturday, the 22nd inst., atsix o’clock p.m. 
The chair will be taken by the Right Hon. Lord Brassey, KCB. 


Mr. Davis, director-general of the Chicago Exhibition, 
has issued an order extending the time for receiving exhibits 
from April 10th to April 30th. This order applies, however, 
only Pag such exhibits for which space permits have already been 
issued. 


Mr. Wm. Hy. Parcnett, A.M.I.C.E., has just been 
appointed Chief Engineer to the Electricity Supply Corporation, 
and Mr. C. R. Russell has been appointed Engineer and Manager 
eneral Engineering 
Company, Dalston. 

On Wednesday, the 5th inst., Colonel W. M. Ducat, 
R.E., the inspector appointed by the Local Government Board 
for the purpose, held an inquiry at Reading, respecting an applica- 
tion made by the Reading Corporation for permission to borrow 
£16,740 for the improvement of Minster-street and Wokingham- 
road. e plans and sections were explained by the Borough 
Engineer, Mr. Arthur E. Collins. ; 


In answer to a question in the House on Monday by 
Mr. Kimber, on the Indian civil engineers’ pensions, Mr. G. Russell 
said :—‘“‘In so far as the memorials of the civil engineers dealt with 
the low sterling value of the pensions payable in rupees, they have 
been met by the decision to issue all such pensions in England at a 
minimum rate of 1s. 9d. the rupee. There are other points con- 
nected with the pay and promotion of the civil engineers which are ~ 
still under consideration, and, until a decision has been arrived at, 
the correspondence is incomplete and cannot be laid on the table.” 


Tue colour of the ships of the U.S. Navy has been 
under discussion by the Navy Department, and white as the colour 
for painting these vessels is to be abandoned, as it becomes soiled 
and grimy very quickly, and makes the vessels too conspicuous in 
the night. A return to the black in which they were formerly 

inted will probably be made. Hngineering News says the torpedo 

t Cushing, which is painted slate colour or gray, is to be painted 
a dark bottle-green as an experiment; as it is claimed that this 
colour gives the greatest approach to invisibility by night. 


Ir is being admitted in the States that they have not 
done everything there yet. Slowly, the American Engineer and 
Railroad Journal says, we are coming up to do some things that 
they are doing abroad. Hydraulic machinery has received a wide 
application in London and Liverpool for years. Pneumatic tubes 
are used for the transmission of parcels in every capital of Europe ; 
and now we learn that a large manufacturing house is about to put 
a complete line of high-speed hydraulic motors upon the market, 
while successful experiments have been conducted with a pneu- 
matic tube service in Philadelphia. 


Tue Fifteenth Voluntary Pass Examination of candi- 
dates for the offices of Municipal Engineer and Local Board 
Surveyor, carried out under the auspices of the Incorporated 
Association of Municipal and County Engineers, was held at the 
Institution of Civil Engineers, Great George-street, Westminster, 
on Friday and Saturday, the 7th and 8th April. The whole of the 
tirst day was occupied in the written portion of the examination, 
while the viva voce took up the greater part of the second day. 
Nineteen candidates entered for the examination. The examiners 
were :—(1) egy Engineering, H. Percy Boulnois, M. Inst.C.E., 
Past-President ; (2) Building Construction, Joseph Lobley, M. Inst. 
E.C., Past-President ; (3) Sanitary Science, A. M. Fowler, M. Inst. 
C.E. ; and (4) Public Health and River Pollution Acts, Chas Jones, 
M. Inst. C.E., Past-President. The next examination will be 
held in Liverpool in October next. 


WHEN station platforms are laid with tiles, passengers 
have been much annoyed by the noise made by the iron wheels of 
luggage trucks. On attempting to suppress the noise by using 
tires of hard wood or a special composition, they cracked and split, 
while the obvious remedy of using india-rubber tires was, it is said, 
also found ineffectual, because the soft rubber became deformed 
between the small wheel and the paving, and added to the difficulty 
of pushing the trucks. Such wheels were, however, used for many 
years on station trucks on the Great Western Railway. A 
solution of the difficulty has, it is asserted, been found in inter- 
posing a rubber ring between the wheel and a light steel band 
constituting the tire. This arrangement—an application of which 
to road vehicles and railway wagons was shown at the recent 
Building Exhibition—is also recommended for cycles by the 
Annales des Travaux Publics, but this seems very like going over 
old ground again. 


Ir seems that the road makers’ art is seriously de- 
ficient in China. Mr. Kingsmill, of Shanghai, in a paper read 
before the Asiatic Society, says that probably no country in the 
world, even of the most rudimentary civilisation, has paid so 
little attention to roads and means of communication as the 
Chinese Empire. The roads as they exist are merely the cus- 
tomary tracks from one town or village to another, are never 
macadamised, and follow all the natural irregularities of the 
surface. Every spring, in the northern provinces at least, a 
struggle for occupation takes place between the carters and the 
farmers. The farmer has a perfect right to plough up any road 
assing through his land, and generally exercises the right. 

he teamster has an equal right to drive his wagons over the 
country at large, and equally exercises it. To prevent the ruin 
of his crops and to force, if possible, the track on to his neigh- 
bours, the farmer then begins to dig pitfalls along the most 
frequented route, compelling the teamster to move to one side. 
As it becomes evident that he cannot continue these indefinitely 
without inflicting more damage than he is likely to suffer from 
the passage of the carts, a compromise is gradually arrived at, 
nes the tracks from year to year follow approximately the same 
ines. 


On Thursday, the 30th ult., Mr. Rienzi Walton, C.E., 
Local Government Board Inspector, held an inquiry at the Town 
Hall, Maidenhead, relative to the application of the Corpora- 
tion for permission to borrow £30,000 for drainage and sewage 
purification works. The Mayor, with the Town Clerk, and most of 
the Council, were in attendance ; the Great Western Railway Com- 
pany, who are very large rate _ were also represented. Mr. 
C. Nicholson Lailey, C.E., of Westminster, the engineer of the 
proposed scheme, gave information as to the size and length of the 
sewers—amounting to about fourteen miles—and stated he intended 
to treat the sewage by the International Company’s system of 
eo sem by ferozone and filtration through polarite beds, 

aving already adopted it with remarkable results as to efficiency 
at several places. Dr. Angell, F.1.C., consulting chemist to the 
International Company, described the chemical aspect of the 
system, and conclusively showed that there would be no nuisance, 
and that the effluent would satisfy the Thames Conservancy. The 
sewage is at the present time disposed of by broad irrigation, but 
the land treatment has proved unsatisfactory, many complaints 
having been made by the Thames Conservancy as to the bad 
effluent coming from the land. The Conservancy at length called 
— the authorities to comply with the Rivers Pollution Act, and 
adopt the best known and available means for purification of the 
sewage, which the Corporation eventually agreed to do. There 
was practically no opposition. Mr. Smith, on behalf of the Great 
Western Railway Company, wished, on sentimental grounds, that 
the tanks should be put as far from the station as possible, and 
this will no doubt be F The site was afterwards visited by the 
ee Inspector, who expressed his satisfaction with the 
scheme. 
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ROUSSEAU AND F. 





VARIABLE DELIVERY 


Tne annexed engraving shows a vertical and a horizontal 
section of a pump, with constant stroke and speed of 
delivery variable at will, and ranging from zero to the 
maximum with the most minute variation. The two barrels 
are formed in the chamber A, which is provided with suction 
and delivery valves. The plungers B and B! are driven by 
the excentrics D and D', with their straps and rods. One of 
these excentrics, D for instance, is keyed fast on the shaft 
C, made to revolve constantly by a belt on the pulley Q. 
The other excentric, however, say D', is influenced by the 
coarsely-threaded sleeve H in such a manner that on turning 
the latter by means of the lever G, any angle from zero to 


PUMP. 








BALLAND’S VARIABLE THROW PUMP 


180 deg. may be given between the two excentrics. When 
their excentricity is exactly opposite, as in the plan, the 
effect of one plunger neutralises that of the other; the liquid 
in the chamber A is merely churned, but the suction and 
delivery valves both remain closed. When the centre lines 
of the throw of the two excentrics is parallel, the delivery 
is at its maximum; and between the two positions it may 
be made to vary with infinitesimal gradations. In reporting 
upon this invention to the Société d’Encouragement, who 
awarded a silver medal, M. Alfred Tresca, on behalf of the 
Mechanical Arts Committee of that Society, expressed a fear 
that, when the pressure became very high, too great an effort 
would be required to overcome the friction between the sleeve 
with the excentric. 
and I’, Balland. 





SUTHERLAND’S 


DECK-PLANING MACHINE. 


AN ELECTRIC 





Ir is curious to reflect that the class of artisans who 
formerly were all potent factors in the art of shipbuilding are 
at the present day a small class of shipyard workers, and 
their time-honoured functions have either been largely super- 
seded by those of the iron-workers, or they are in constant 
jeopardy of being encroached upon by the joiner, who being 
capable of a finer class of work, is, as a rule, quite fit for the 
coarser. The duties of the carpenter now consist, for most part, 
in laying the keel on its supporting blocks, erecting on end and 
keeping in place the finished frames, laying, caulking, and plan- 
ing the deck planks, and fixing and planing the heavier kinds 
of bulwark rails—although the latter is often the subject of 


ELECTRIC 








DECK PLANER 


| serious dispute, being the debatable land between carpenter 


work and joiner work. It is still left to the carpenter, how- 
ever, to lay the launching ways and fit the cradle in which 
the ship glides into her “ native element ;”’ and this has been 
a part of shipyard work growing in arduousness and responsi- 
bility as the size and weight of ships have developed. One of 
the few arduous jobs which still remains to the shipwright, 
in spite of the triumph of the ironworker and the insiduous 
encroachment of the ship joiner, is one which, strangely 
enough, he sometimes feels he could well enough do without. 
This is the scraping and planing smooth, from pitch and edge 
inequalities, of the seams of deck plank, after being laid and 
caulked. This work has usually to be done in circumstances 
of considerable inconvenience and disagreeableness, the 











The inventors are MM. Ph. Rousseau | 





| 
carpenter having to go down on his knee in all sorts of weather, 


driving a jack plane before him, together, probably, with an 
accompaniment of wood shaving and tarry slush. The results, 
however, which have attended the introduction of an electric 
planing machine into the shipyard of Messrs. Denny and Bros., 
Dumbarton, warrant the expectation that the need for this 
uncongenial part of the shipwright’s handiwork can be largely 
dispensed with in future. The electric deck-planer in question 
is the patented invention of Mr. Malcolm Sutherland, electrical 
engineer to Messrs. Denny and Bros. Our illustration shows 
one of those machines which has been made by that eminent 
firm, and is used for planing the decks of ships built by them. 
It resembles a lawn mower in form, and is handled in the 
same way, and it is said with as much ease. A steel} base- 
plate is mounted on rollers, and on the underside of this the 


| revolving cutter is fixed. The electric motor is placed on top 


and is geared to the cutter by means of toothed wheels. The 
latter is one of Rawlin’s spiral cutters, and revolves at a speed 
of 3000 revolutions per minute, the motor having a speed of 
2000 per minute. The hind rollers which follow in the cut 
are fitted with excentric journals, so that by moving a lever, 
they can be raised or lowered and the depth of cut nicely 
adjusted. Current is supplied to the motor by means of a twin 
flexible lead, and the whole machine is of a very compact and 
portable nature. It does very good work, is faster than hand 


| planing, and relieves the men of what at the best is a very 


disagreeable class of work. 








ROSS’ STEAM AND PNEUMATIC CAULKING 
TO 


THE accompanying illustration represents a very handy 
portabie percussion appliance for the performance of caulking, 
chipping, and other operations requiring a succession of rapid 
blows, recently patented by Mr. J. MacEwan Ross, of the 
firm of R. G. Ross and Son, Glasgow. The apparatus works 
equally well with compressed air or steam, and the facility 
with which the latter motive fluid is obtainable in most work- 
shops should lead to its adoption in many cases where 
pneumatic tools are out of the question, on account of the cost 
and complication attending the use of air compressing 
machinery. 

The internal mechanism is of the simplest description, the 
only moving part being the striking piston or hammer, which 
is of duplex form and made in one piece of forged steel. This 
piston is about 24in. in length, and 14in. or 1fin. in diameter 
at the ends, with the central portion turned rather smaller. 
It works in a liner cylinder fitted into the external case of the 
apparatus so as to leave a space between it and the outside 
casing. This space is divided into inlet and exhaust passages 
for the working fluid by suitable projections cast on the 
outside of the liner, and accurately turned to fit the casing. 
Communication between these passages and the interior of 





ROSS’ PNEUMATIC CAULKER 


the liner cylinder is made by means of several admission and 
exhaust ports, so placed that the duplex piston in its 
reciprocating movements operates as a self-acting valve, 
automatically admitting and permitting the escape of the 
working fluid. There are thus no small vibratory valves to 
fire or stick, as in some other forms of percussive apparatus, 
and the piston, if occasionally lubricated, will work con- 
tinuously, without trouble, for any length of time. 

The working tool is inserted into a socket forming the 
small end of the apparatus, without being fixed in any way, 
and one tool can be at any moment changed for another, a 
convenience which will be readily appreciated by practical 
men. The tool is kept out of actual contact with the 
striking end of the piston by a washer and spiral spring till 
some pressure is exerted on the handle of the apparatus by 
the operator, when the piston commences to strike the tool. 
In the pneumatic form of the apparatus a trigger operating 
a piston valve, placed in the holding handle, starts the motion 
of the piston, when pulled, by permitting the escape of the 
exhaust air. When steam is used the motion is started by 
simply turning a cock, and a rubber tube is employed to pre- 
vent the exhaust from inconveniencing the workman. The 
point of the apparatus next the working tool and the holding 
handle are covered with rubber to prevent contact of heated 
metal with the hands. When using the apparatus the 
workman grasps the holding handle with his right hand, 
while with his left he lightly holds and guides the caulking or 
cutting instrument. In spite of the extremely rapid motion 
of the piston, the vibration is so slight as to cause little or no 
inconvenience to the holder, and when a cutting tool] is used 
the work is done so quickly and smoothly that the operation 
resembles planing rather than chipping. 

The apparatus, which is made in two sizes, weighing re- 
spectively 12 lb. and 1441b., has already been supplied by 
Messrs. Ross and Son to a number of important firms, in- 
cluding the London and North-Western and the Great 
Northern Railway Companies, with, in all cases, we under- 
stand, satisfactory results. 








Rattway Rates.—A largely-attended meeting of agriculturists, 
traders, representatives of County Councils, Corporations, and 
local authorities from all parts of the kingdom was held at the 
Westminster Palace Hotel on Monday, for the purpose of consider- 
ing the present position in regard to railway and canal rates. 
Sir James Whitehead, M.P., president of the Mansion House 
Association, occupied the chair. The following resolution was 
passed unanimously :— ‘“‘This meeting of agriculturists and 
traders from all parts of the kingdom is of opinion that the 
Mansion House Association should continue its resistance to the 
increase of railway rates, and that the President of the Board of 
Trade should be pressed to limit his reference to the Select Com- 
mittee to the constitution and jurisdiction of the proposed new 
tribunal for the settlement of differences in accordance with 
the strongly-expressed opinion of agriculturists and traders at 
numerous meetings throughout the sony It was also agreed 
to lodge petitions against the Provisional Order (Canal) Bills. 
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RAILWAYS IN EUROPEAN TURKEY. 


Now that Constantinople can be reached from London in 
a little over four days by an overland railway, it may be in- 
teresting to our readers to see at a glance the great progress 
that has been made in the European dominions of the 
Sublime Porte and the adjacent States in locomotive traffic 
during recent years. We extract our information and 
accompanying map from our contemporary Annales In- 
dustrielles. | In Turkey in Europe the only lines of railway 
open belong to the Company of Eastern Railways, which 
comprise the main line from Constantinople to Belova, a 
distance of 350 miles, anda branch which takes off from Kuleli 
Bourgas to Dedeagatch 70 miles in length ; another 65 miles 
long from Tirnova to Iamboli, and also the section from 
Salonica to Uskub 265 miles, with a small branch from the 


latter town to Zibeftche of 51 miles. Since 1885, Eastern | 


Roumelia separated itself from Turkey to seek a somewhat 
precarious protection under the government of Sofia, but 
the same company continues to work that portion of the line 
running through the separated district, and extending from 
Moustapha Pacha on the map, to Belova, a distance of 130 
miles. With the exception of the line from Uskub to 


portant is that from Nich to the river Danube, with stations 
at Kniajevatz, Zaitchar, and Negotin. The adjacent territory 
is one of the richest in Servia, and the only reason that can 
be assigned for it not having been yet opened up is the want 
of the necessary funds. Another proposed route, which is 
not viewed with favour by the authorities at Stamboul, 
although greatly desired at Belgrade, is the extension from 
Nich to Scutari, on the frontiers of Albania. In spite of what 
may be said to the contrary, the finances of Servia are not at 
present in a very flourishing condition, and instead of 
attempting to place them on a more secure basis, the 
statesmen of that country prefer to give public utterance to 
ill-timed and ill-judged declarations, which are not of a 
character to encourage parties who are interested in the 
| future welfare of these regions. Upon the whole of the 
| Servian railways the gross receipts do not exceed £650 per 
mile. 

| It must be kept in view that while, on the one hand, the 
| Ottoman Government may be desirous of pressing on, for 
strategic purposes, some of the lines delineated on the map, 
there are others which for the very same reasons it would be 
to their interests to defer as long as possible. Thus, for 
instance, the Bulgarians unquestionably would find it much 
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TURKEY IN ASIA! 








Zibeftche, the railways of the Eastern Company were 
in 1872 conceded to Baron Hirsch, who worked them 
until the year 1890. At this juncture they passed into the 
hands of a new company, the head-quarters of which are at 
Vienna, and connected with it financially are the Deutsche 
Bank of Berlin, and the Bank-Verein of the Austrian capital. 


During 1890 and part of 1891 the gross receipts were about | 


the same, but latterly they amounted to £660 per mile, with 
a working percentage of 46°80. 

Towards the latter end of 1890, M. Kaulla, the representa- 
tive of aGerman financialsyndicate, backed up by the Deutsche 
Bank of Berlin, obtained a concession of the route from 
Salonica to Monastir, a length of 135 miles, with future 
extensions from that terminus to Durazzo and Avlona, both 


places situated on the Adriatic Sea. The company which | 


undertook the execution of this project opened the first part 
of that undertaking in last December, which extended from 
Salonica to Vertekap, about sixty miles in length. After 
leaving the last-mentioned station, the engineering difficul- 
ties, comprising long tunnels and viaducts, are sufficiently 
formidable to demand a delay until 1894 before they can be 


overcome. As an example of these works it may be men- | 


tioned that the total number of tunnels are fifteen, varying 


in length from one hundred feet to half a mile. There are also | 


five viaducts on the curve, the longest of which attains to 600ft. 
These are to be built on iron piles ranging from 62ft. to 132ft. 


in height. It is expected that the traffic on this part of the | 
line will be comparatively heavy, and that the gross receipts | 


will be proportionally large. So far as the two branches are 


concerned, leading to the shores of the Adriatic, they are | 


chiefly of strategical importance, and will not be pushed on 
just at present. The necessary works are of an expensive 
character, the country to be traversed by the lines sparsely 
populated, and the cultivation of it consequently not much 


attended to. A reference to the map will indicate that the | 


Greek system of railways terminates at Kalovaka, and it has 
been for some time considered probable that a line from 
Karaferia vid Serfidje would be made to unite the Northern 
and Southern tracks. Hitherto, however, the Ottoman 
Government has delayed giving its sanction to this scheme. 

Last autumn M. Baudouy, a banker of Constantinople, 
was successful in obtaining a concession for a line from 
Salonica to join the existing line from Constantinople to 
Dedeagatch. The length will be about 285 miles, and the route 
will be laid out altogether in the territory of the Sultan. 
Preliminary operations in connection with the new track 
have been commenced, and in a couple of months the plans 
and sections are expected to be ready for the approval of the 
Government, so far as the first section is concerned, from 
Salonica to Seres. The traffic of this coast railway will not 
be of a very remunerative character, although parts of it will 
run through a country rich in tobacco, cotton, and other 
Eastern productions. As the railway is regarded as a very 
valuable one for defensive p , the Government has 
granted a guarantee of £1000 to the concessionaire for every 
mile opened. 

Of the projected lines shown on the map, the most im- 


to their advantage to have some branch lines constructed, 
which not only would be of little or no use to Turkey, but 
| might at some future period cause her serious embarrassment. 








THE NAVIGATION OF THE MERSEY. 


WE extract the following from the report of Admiral Sir G. H. 
Richards, F.R.S., on the present state of the navigation of the 
Mersey :— 

The Bar.—At the end of the year 1891 the depth over the whole 
| length of the cutting, and for a great part of its width, varied 

from 14ft. to 18ft. at low water of ordinary spring tides; thus a 
| depth of about 5ft. had been gained, over a large portion of the 
cutting, during the fifteen months that the operations had been in 
| progress. The cutting which it had been ided to 

operations upon was, it will be remembered, 3000ft. in length from 
| the outer to the inner edges of the Bar, in a direction with the 
| Formby and Crosby lightships in line, with a width of 1000ft.; the 
| i lar character of the depth gained, was, of course, due to the 
| dredging operations being still in an unfinished state. 
| This increase of depth was considered so satisfactory and had 
| been so fairly maintained, notwithstanding the severe gales which 
had occurred during the — of the work, that the Mersey 
Dock and Harbour Board deci ed to continue the operations on a 
greatly increased scale, and in the month of May, 1892, a twin-screw 
sand y Boer was contracted for with the Naval Construction and 
Armament Company, of Barrow; the Conservancy Commissioners 
having given their sanction to the expenditure of a sum not 
exceeding £60,000 for the a. 

This vessel is to be capable of carrying 3000 tons of sand, with 
| pumps of sufficient power to fill her with that quantity in three- 
quarters of an hour, and to work in a depth of from 20ft. to 45ft. 
Meanwhile the dredging was continued during the first half of the 
year 1892 with the vessels extemporised from the Dock Board’s 
hopper barges, each of about 500 tons; and has been carried on 
| continuously—with the exceptions presently to be noticed—so far 
| as the cee ie and other circumstances would permit. 

Between the lst of January and the 30th June eight separate 
examinations of the Bar were made by the marine surveyor, and 
from a careful examination of the soundings taken, it was apparent 
that the maximum average depth was reached about the end of 
January, and that since that time and up to the end of June there 
had been fluctuations, tending generally in the direction of a 
slightly diminished depth of water. 

This was, no doubt, due in a great measure to the absence of one 
of the dredgers for four months of the half-year, during which time 
her services had been required for the ordinary work of dredging 
the docks, and, with the object of obviating this necessity in future 
until the large dredger is able to commence operations, additional 
hopper barges have been provided for the ordinary work of the 
Dock Board. 

The quantity of sand removed from the Bar during the first 
half of the year has been about 450,000 tons. An elaborate survey 
made by the engineering department of the Board up to the 
30th of October shows a not inconsiderable improvement in the 
depth of water over the whole extent of the cutting; along the 
centre line there was, at this date, from 19ft. to 20ft. at low water 
of ordinary springs, while on either side of this line, for the whole 
width of the cutting, the general depth was from 17ft. to 19ft., 
and in many places more. Over the whole space there were found 

















some half-dozen spots with so little as 16ft., the natural 
the irregular character of the bottom, which must obtain while ue 
dredging operations are in Tess, . 

During the latter half of Yeo the dredging has been carried on 
continuously, as far as weather would admit, with the exception of 
nineteen days in July, when No. 7 dredger was unavoidably employed 
on other service. About 617,600 tons of sand have been removed 
during these six months, being an increase of about 37 per cent. on 
the previous half year’s work, and during this period the condition 
of the Bar within the 1000ft. channel has been somewhat improved 
The special surveys taken by the engineer’s department an by the 
marine surveyor have been too limited in area to determine 
accurately whether this improvement extends generally over the 
bar outside the 1000ft. channel, but the marine surveyor is of 
opinion that a general increase of depth over the whole extent of 
the Bar is apparent. The new dredger will be delivered, and will 
are oo complete and ready for experimental work before the 
end of April. 

Manchester Ship Canal.—Two large dredgers have been em loyed 
during the past year in forming the channel to the Eastham Locks 
This channel is at pom being dredged to the depth of 16ft, 
below Old Dock Sill. Other dredgers have been employed in 
deepening the approaches to the wharves which are being con. 
structed for the Shropshire Union Company at Ellesmere Port, 
Dredging is also being carried on to enable jetties to be constructed 
near Ellesmere Port, alongside which the Manchester Ship Canal 
and Dry Docks Company are about to moor pontoons for the 
repair of vessels. None of the completed embankments or other 
works in the estuary have sustained any injury from the gales of 
the past year. The slopes in the clay cutting near Pool Hall have 
been flattened, drained, and faced with rubble stone. Timber 
wharfing has been constructed on the Canal near the river Weaver, 
A large amount of traffic has been carried on at this point, and 
from its advantageous position for loading Weaver salt it has been 
called Saltport. During the six months that the port has been 
established steamers and sailing vessels have discharged and 
loaded cargoes here from and to foreign ports and coastwise 
amounting to 103,957 tons. In addition to this trade all the 
traffic for Ellesmere Port has passed up and down the Ship Canal, 
and also a large portion of the salt trade from the Weaver Naviga- 
tion. The total amount of traffic carried over the opened 
portion of the Canal—about eleven miles in length—during the 
past year, exclusive of dredging material, was 1,124,594 tons. 

Out of a total length of canal of 354 miles only one mile of exca- 
vation now—February 18th, 1893—requires to be completed, mainly 
consisting of railway embankments. The late autumn floods 
brought down a large quantity of silt from the river diversions and 
other points into the canal, which has necessitated a large addi- 
tional amount of dredging. To meet this, and to provide for 
future maintenance, two large dredgers are being constructed on 
the canal at Manchester, and are expected to be completed next 
month, All the locks and sluices on the Canal between Warrington 
and Manchester are quite finished. The Manchester and Salford 
Docks are also completed. 

Statistics for the year.—The abstract of traffic through the several 
sea channels recorded by the lightships, for both the inward and 
outward traffic, is 46,978 vessels, of which 41,145 used the Queen's 
Channel, and passed the Crosby Lightship and Askew Pit—showing 
an ave of 113 vessels daily using this channel in entering and 
leaving the Port of Liverpool. The number of vessels using the 
Rock Channel was 5822, and eleven passed through the Formby 
Channel. The full average of daily traffic in and out of the Port 
of Live 1 was 129 vessels. There were 4380 vessels more than 
the total of 42,598 recorded as the traffic of the previous year. 
The Customs tonnage returns for the year 1892 are: Inward, 
8,898,364 tons; outward, 9,097,125—being a decrease, as compared 
with 1891, of 182,828 tons, 


Particulars of Work done by the Sand Pump Dredgers at the Bai 
of the (Queen’s Channel during the year 1892. 








Dredger No. 5. Dredger No, 7. Total, 

Month. Number | — Number —_— Number Quantity 
of hours joond re- Of hours |.og re. Of hours — of sand 

working. cneted. working. moved. working. removed, 

1892. H. M. | Tons. H. M. | Tons, H. OM. Tons. 

January . 71 25 | 21,460 — jo— 71 25 21,400 
February .. 151 10) 52,120 135 5 44,840 286 15 96,960 
March ..| 258 35 | 84,000 195 40 65,930 454 15 149,930 
Agel... 191 45 | 62,740 - — lvl 45 62,740 
May .. .., 207 30 68,120 -~ - 207 = 30 68,120 
June . .| 163 5 | 52,180 - _ 1630 5 52,180 
July .. .. 227 10) 79,560 104 25 | 36,320° 331 35 115,880 
August ..| 170 25 | 56,320 187 50 | 62,900 358 15 119,220 
September 39 30 | 12,000 121 40 | 40,800 161 10 52,800 
October... 150 20 57,600 155 40 | 57,600 3060 115,200 
November. . 238 15 80,160 165 385 43,760 403 50 133,920 
December . . 104 10 | 35,500 135 45 | 45,120 239 55 80,620 
1973 20 {661,760 1201 40 407,270 3175 0 | 1,069,030 





ELectric RatLways IN THE UniTEp States.—The extent to 
which electric railways of the street railway type are taking the 

lace of ordinary railways for shor¢ distance local lines in the 
Dnited States is but little appreciated. ‘‘ The list of those already 
built and now proposed in northern Ohio alone, as given by an 
Obio correspondent of the Hvening Post, who seems to be well 
informed, strikingly illustrates this fact. He mentions six lines of 
this class which have been already built, aggregating fifty-four 
miles in all (which of course is quite apart from the much longer 
mileage of city and suburban electric lines) as follows :—Canton- 
Massillon, 9 miles; Warren-Niles, 5 miles; Youngstown-Alliance, 
27 miles; Akron-Cuyahoga Falls, 4 miles; Canal Dover-New 
Philadelphia, 4 miles; Wellsville-East Liverpool, 5 miles The 
last named of these lines is an exceedingly heavy line, which is 
alleged to have cost complete 300,000 dols., and connects two towns 
which never before had direct communication, owing to the hilly, 
broken country between them, in which 20ft. rock cuts and 30ft. 
earth cuts were demanded. In general, the lines complete with 
equipment cost, the Hlectrical World says, onl dols. to 
8000 dols. per mile. The total of lines pro) for immediate 
construction, some of which are under way, but some of which 
also, it is likely, will be abandoned or long oo foots up no 
less than 241 miles, as follows :—Cleveland-Willoughby, 18 miles ; 
Akron-Canton, 23 miles ; Canton-Alliance, 18 ; Alliance-Niles, 25 
miles ; Akron Cuyahoga Falls, 4 miles ; Cuyahoga Falls-Ravenna, 
15 miles; Tiffin-Fostoria, 13 miles; Ottawa-Findlay, 86 miles ; 
Sandusky-Norwalk, 16 miles; Corlett Station-Chagrin Falls, &c., 
23 miles. Total, 241 miles. There is something to be said both 
for and against lines of this character. They are usually built at 
the sides of highways, and the tendency will be, doubtless, to use 
higher speeds than are always convenient or suitable. But the 
gain immensely exceeds the loss, There is usually room enough ; 
they rarely encroach on the roadway ; teams will only be frightened 
rarely, and at first, as they are by cable cars; and a railway which 
carries both passengers and freight is brought to every man’s door 
upon the line. As a whole, the movement is a good one, and 
likely to grow more and more important for many years to come. 
If the above figures are, as to cost, anywhere near the truth— 
namely, £1000 to £1600 per mile, they explain the rapid growth 
there and the slow growth here. We could not even imagine a 
railway or street-tramway in this country for £1000 per mile, to 
say nothing of equipment. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible ‘a the opinions of our 
correspondents. 





WATER-TUBE BOILERS. 


S1r,—I have recently had a rather unique experience as regards 
water-tube boilers, having had a battery of six water-tube boilers, 
each of a different type, in my charge for over a year, with which 
| was able to make numerous experiments with the aid of a _: 
meter and Kennedy water meter, the details of which I need not 
trouble you with. The boilers in question were :—First, an 
original Howard safety boiler. Second, an improved Howard 


boiler. Third, a ‘‘ Universal” boiler. Fourth, an original Root 
boiler. Fifth, a Knap Root boiler. Sixth, a Knap improved Root 
boiler. 


The three last were fitted with Stolwerck’s water heater and 
purifier. I could not advise any engineer who valued his peace of 
mind to use any of the above except the last-named, which was 
manufactured by Messrs. Conrad Knap and Co., and is a vast 
improvement on all the preceding types. It occupies very little 
space for its power, and the steel expansion joints connecting the 
cap pieces to water tubes do away with the jointing nuisance, and 
the water heater and purifier do away with the sediment difficulty. 
The great advantage of this type of water-tube boiler is the ease 
with which steam is raised and kept up to pressure combined with 
great safety, and owing to the large fire-bar area the possibility of 
keeping up very high pressures with the use of the lowest classes 
of fuel. There was no trouble as to repairs or cleaning, and I 
found it an all-round satisfactory boiler under very trying circum 
stances, and I could recommend it to ‘J. 8. L.” with confidence. 

Treeton, near Rotherham, April 9th. KUBBERDAR. 





Sir,—In reply to your correspondent, ‘T, L.S.,” I have pleasure | 


in giving him my experience of ‘‘ Water-tube Boilers” in Lancashire. 
During the last five years a number of this make have been put 
down in this district for mills, &c., but many of them have 


been pulled out, having been found to be less economical than the | 


Lancashire boiler. 


The chief defects are :—(1) The imperfect combustion of bitu- | 
minous coal through the flame rising vertically off the firegraty, | 


and coming at once in contact with the comparatively cold surface 
of the tubes, and this, checking combustion, causes dense volumes 


of smoke to be given off, which, forming a coating on the heating | 


surface of carbon deposit, detracts from their efficiency. 

(2) The loss of radiated heat from the fire when in active com- 
bustion by its being absorbed by the brickwork. This is a very 
serious defect, as for example, in the Lancashire boiler, where at 
least five-eighths of the work is done in the first 8ft. of the fire- 
tube, %.¢., up to the fire-bridge. 

(3) The walls of the furnace require constantly to be renewed, 
which is a great item in the cost of working. 

(4) The small amount of water contained in the tubes causes the 
steam pressure to be very unsteady. 

The ordinary water-tube boiler has been fairly successful in 
London when expensive smokeless Welsh coal has been used, but 
even then the cost of keep has been high ; but in Lancashire the 
water-tube boiler as at present made has proved a failure. 

In conclusion, if your correspondent will inquire at some of the 
large steelworks in the vicinity of Glasgow, he will find the 
openers there has been in many cases equally unsatisfactory. 

Manchester, April 10th. 





Srr,—All marine engineers who, like myself, are wondering what 
the future has in store for us with regard to boilers—and who are 
familiar with the advantages and disadvantages of the usual multi- 
tubular type—must have read with interest Mr. Seaton’s remarks 
at the recent Naval Architects’ meeting, and your interesting article 
thereon contained in the last issue of your valued paper. Your 
remarks on the doubtful economic advantage of increasing the 
length of the tubes in the ordinary multitubular boiler beyond a 
certain point, in view of the disproportionate increase and weight 
which it entails, are, I think, quite worth emphasising ; and indeed 
it is the consideration of the rapid increase in weight which in any 
case is necessitated in the multitubular type, as pressures continue 
to increase, which caused me to consider this question of the 
probable use of water-tube boilers. With the ordinary type it 
appears very doubtful whether the increased cost and weight 
justifies the increased economy which may be expected in a rise in 
pressure, say, from 1601b. to 200]b. per square inch. This, it 
seems to me, is where the advantage of the water-tube boiler 
comes in to a great extent ; namely, that as all the parts are of 
relatively small diameter, the bulk of the heating surface consisting 
of tubes, the weight will not increase so much with high-pressures 
as in the multitubular type. 

The question you raise as to the casing is, to my mind, all 
important, and is much simplified if tubular sides can be used 
instead of using two thicknesses, with other additional covering, as 
in the Belleville type. The casing would then only need to serve 
as an air-tight screen, and could not only be kept light but would 
not need renewal. The objection to the Thornycroft type seems 
to me to consist in the difficulty of identifying and replacing a 
faulty tube; and this is a very vital question, as it seems to me that 
every tube should be just as accessible as in a multitubular boiler. 
The failures which have previously attended the introduction of 
water-tube boilers in marine work have in the main been due to 
defective circulation, and I think that careful attention to this 
point will enable the designer of the water-tube boiler of the future 
to rival the high rate of evaporation obtained in multitubular 
hoilers, and that without priming. 


London, April 11th. HIGH PREssURE. 


BRAIN LESION BY CONTRE COUP. 


Str,—In reference to this interesting question, I do not consider 
the reply of your correspondent, Mr. Brett, sufficiently conclusive, 
and I would be glad to find in your columns something more com- 
prehensive from one whose known experience would inspire conti- 
dence in his opinion, 

In the meantime, I submit that no undulation or vibration of 
sufficient amplitude to cause the effect stated could be produced 
in a man’s skull without, at the same time, fracturing the skull 
itself. Such bones are brittle, hard, and proportionately thick ; 
| remember seeing one with no less than five fissures, all radiating 
from a common centre where it had been struck. I believe 
the ruptare about the inner and more delicate membrane next 
the brain, on the rear 
motion of the falling head, results from the momentum of the 
brain straining or tearing it away at the instant the skull is 
abruptly brought to rest by the collision. This explanation appears 
in harmony with the dynamical principles involved, and the 
physical qualities of the materials under consideration. 


Manchester, April 10th. C. 8. 





A NEW IDEA FOR SETTING OUT THE CENTRE LINE OF 
TUNNELS. 


Sir,—The following idea for transferring a surface centre live | 


underground as adaptable to tunnels is submitted by the author 
to his confréres, in order that their intelligent diagnosis of the 
—— application in this branch of the profession of a simple 
aw of Nature may prove or disprove its usefulness. 

With accurate instruments, and well-skilled brains to work 
them, tunnels can be set out by the ordinary method of short 
bases—i.e., the diameter of a shaft—with great precision, but the 
method has its drawbacks. The alignment of vertical wires at a 
shaft nine or ten feet in diameter is a tedious affair ; there should 





art, in relation to the direction of | 


be no wind to swing them a fraction out of the vertical, and 
nothing to cause the possibility of any derangement or displace- 
ment of marks. The suggestions offered in this short communica- 
tion appear to obviate all such possibilities of error, but whether 
or not the principle would work well in practice is a matter for the 
consideration of engineers and scientists, and with the object of 
obtaining suggestions, I ask you to publish mine. 

It isa well-known law of Nature that angles of incidence and 
reflection are always equal, and that an incident ray or image can 
be reflected to any angle less than two right angles. The sextant 
and quadrant are useful examples of this property, the camera- 
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Fig 3 
ARRANGEMENT OF MIRRORS FOR SETTING 


By suitable adjustment of mirrors, objects and light may be seen 
Wd reflection round corners, in deep holes, and at the back of any 
obstructions. 

It will, therefore, be apparent that objects may be seen by 


almost as plainly at the bottom as at the top, the distinctness of 
the reflected image depending upon the clearness of the atmo- 
sphere and the perfection of the mirrors. 


be a shaft down which it is proposed to transfer the centre line to 
the tunnel, and B, C, 
centre line, say staves set up perfectly vertical ; it is required to 


obscura an interesting one, and a game of billiards a scientific one. | 


reflection at the bottom of a shaft, and so along a tunnel, and | 


In Fig. 1 let A, B, C, D, and E be five tunnel shafts ; or, let A | 


D, and E well-defined marks defining the | 
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fall upon the centre of the reflected image glass at the bottom of 
the shaft, and be seen at some point in the tunnel as (3 and C%, 
where a mark may be set up at X. X A BC should, therefore, be 
in the same straight like. By swinging the bottom mirror over, 
the line A DE may be prolonged to Y, and A X Y should be 
exactly in the same straight line, or the mirrors have not been 
properly adjusted. The accuracy of the above depends upon an 
accurate adjustment of the horizon glass. The centre of both 
mirrors should be in the line of the tunnel, but to place them 
square-off requires some little care, and the following additional 
| apparatus is required. 
Fig. 2. —F is the horizon glass set up at shaft A, intersecting the 
centre line of the tunnel by the 
D E line ff). Gis a setting mirror— 
corresponding to a refiected image 
glass—hinged at the bottom to 
A, and set with mathematical pre- 
cision. The operator adjusts the 
two mirrors, so that the incident 
images B and C—Fig. 1—are seen 
as reflected images in G, coincid- 
ing with the vertical axis ff}, the 
mirrors being moved on their ver- 
tical axis until the coincidence is 
exact, when the reflected image 
glass at the bottom of the shaft 
may be adjusted by turning it on 
its axis until the reflected image 
coincides with its vertical axis on 
the cross wire. All that is now 
necessary is to proceed to the 
working faces of the tunnel, and 
set a mark in prolongation of the 
two images seen in the glass. 

The adjustment of the horizon 
glass may be effected by another 
method. Instead of employing 
the mirror at A—Fig. 1—set over 
the shaft the hinged mirrors illus- 
trated by Fig. 2, but arranged as 
in Fig. 3, being bent back at an 
angle of 90 deg., with the glasses 
facing the two horizons at B and 
D. It will be observed, providing 
B A and D be in the same 
straight line, and the mirrors be 
centrally adjusted, that the hori- 
zon glass will not be in complete 
adjustment until the reflected 
images B and D are seen in the 
same vertical line and upon the 
centre line of the glass at the 
bottom of the shaft. 

It will be understood that if 
the centres of the shafts cannot 
advisedly be employed as setting- 
out objects, intermediate points 

may be substituted. So much depends upon the general contour 
| of the ground, that it might be advantageous to set up, by means 
| of a theodolite, intermediate points in the line of tunnel at suit- 
able spots; say long staves, each surmounted by a distinguishing 
flag. 
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OUT TUNNELS 


Fig. 4 is a panoramic section of a tunnel in course of construc- 
| tion, and may serve to illustrate all the foregoing in a general but 
descriptive manner. The three shafts on the surface are supposed 
to represent A, B and C—Fig. 1—the horizon glass at A reflecting 
the two images B and C at bottom. The two black lines on the 
| mirror are the reflected images 5? and C?, as seen from the end of 

the tunnel; the dotted lines being those visible at some point to 
the right, and might also represent the angular value of the error 
of adjustment of either mirror. J. TertTIus Woop. 

April 10th. 


ROPE GEARING. 


Srr,—I have to thank Mr. Jorgen Bjornstad for his letter on the 
above subject, in reply to mine. His opinion—as also that of others 
—is against me ; so that, although I cannot just yet quite see the 
reasoning, I suppose I must give in. I must say, hovever, that his 
value of the equivalent coefficient of friction of the ropes in 
grooved pulleys seems to me, from what I have read and such 
practical experience with ropes as I have had, to be too low. 
Surely the centrifugal force on the ropes running on a l5in. pulley 
at 700 revolutions would not reduce the friction by 40 per cent ? 

Is not the equivalent coefficient of friction in the groove = c 


x 2 cosec. where c = coefficient friction of rope on a smooth 


pulley, and @ = angle of groove? If so, then ce, =2 x 2°9238 x ¢ 
= 1-18, and I took ,ths of this to allow for greasiness and centri- 
fugal force. Assuming the correctness of the demonstration of my 
error, what practical advantage do we gain by this form of gear, 
but simply that of equalising the work done by each rope ! but we 
have the serious disadvantage that, if the rope parts, a total 
breakdown is the result. The only other advantage that I can see 
is, that the rope would be somewhat less rigid in working, as being 
in a long continuous length, which would tend to smoothness of 
| working with very short centres. I cannot help thinking that Mr. 
| Raworth must have had some further advantage in his mind when 

designing this gear ; and if this meets his eye, perhaps he would 
| oblige us with his views on the subject. From the way in which 

Mr. Bjornstad writes, I rather think he has had practical 
| experience in the working of this gear. G. F.. F; 
anchester, April 10th. 


PARLIAMENT AND THE LONDON WATER COMPANIES. 


Str,—In your article of the 31st of March on the above subject, 
you state ‘“‘ But even if London were to seek a supply from the 
Welsh valleys, there would be a loud protest against any such 
appropriation.” There is no proof of this. To the contrary, more 
than one scheme is actually in course of being promoted. The 
first scheme I would call ‘‘ The Valleys of the Tryweryn Scheme.” 
| In this it is proposed to construct in the first instance two 

reservoirs, the ide at an altitude of 1200ft. above the sea, and 
containing a surface area of 750 acres, with an average depth of 
130ft. This would collect the waters of the higher reaches of the 
river Tryweryn, including Tryweryn Lake. The next reservoir 
will be at an altitude of 1000ft. above the sea, with an area of 
950 acres, and collecting the watersheds of the Arenig Fawr and 
Arenig Fach Lakes. In addition to these a third reservoir could 
be constructed at an altitude of 700ft. much larger than either of 
the other reservoirs. There would be no protest whatever on 
behalf of the inhabitants of these districts against appropriat- 








ing these valleys for the above purposes, and the assent of the 





SETTING OUT TUNNEL 


transfer this line underground as a corresponding centre line of 
| the tunnel. At A, over the mouth of the shaft, set up a mirror or 
| horizon glass swinging freely on trunnions and inclined at an angle 
of about 45 deg. to the vertical, the angle of inclination and eleva- 
tion above the mouth of the shaft depending upon the slope of the 
ground. Draw a fine wire across the vertical axis of the mirror in 
exact prolongation of the vertical axis of the shaft, and set the 
horizontal axis of the mirror exactly at right angles to the line of 
' the tunnel by a method that will presently be described. 

At the bottom of the shaft, with its vertical axis immediately 
below the one above, set up another mirror, or reflected image 
glass, but with its face turned the contrary way. The incident 
| images b! and C!, falling upon the centre of the horizon glass, will 





owners of 1500 out of the 1700 acres required has already been 
secured. 

But if another scheme which has been mooted should be pro- 
moted, I have no doubt but that it would receive a certain amount 
of opposition. This is ‘‘The Bala Lake Valley Scheme,” which 
involves the destruction of Bala and three or four villages and 
nine or ten graveyards. This is such a colossal scheme that it 
would cover an area of nine square miles and an uniform depth of 
140ft. at an altitude of 700ft. above the sea. Even this scheme, if 
it was found to be necessary, might be carried out, and this would 
dispose of the danger of a water famine for generations to come, 
not only for London but for a dozen other towns on the line of 
its conduit, including Birmingham. 


April 11th. Evan JONES. 


(For continuation of Letters see page 326.) 
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DEATHS. 

On the 8th April, of congestion of the lungs, CHARLES EpwarRpD AvusTIN, 
M. Inst. C.E., of 1, Westminster-chambers, aged 73. 

On the 6th April, at Bedford, Witttam Sutiivan Harrnaton, late 
M.1.C.E., and of the Indian Public Works Department, Madras. 

On the llth April, at Bocking Bridge, Braiutree, Essex, ELizaBeru 
(Artie), widow of the late Joun Minton CourtavuLp, aged 68. 

On the 18th March, at Gola Gokurnath, Lucknow, suddenly, from 
apo lexy, J. C. Sarkar, Engineer, for many years in the service of the 
Kashmir State, aged 51. riends in the United Kingdom will please 


accept this, the only intimation. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON." 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Jore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 


W. R.—Thanks. We wonder that you can resist so tempting a proposal. 

B. P.—Letteras await application by this correspondent on sand and mud 
dredgers worked from shore or banks, 

G. C. H.—You will find t'e answers to your quessions in any and every 


treatise on the steam engine—Goodeve's, Jor ecample, publiaied by Crosby 
Lockwood and Son, 

R. P.—The question of subsidies dealt with in your letter has already been 
fully discussed elsewhere, and your communication introduces no Jresh 
clement for consideration, 

T. H. (Clef Club).—Your engine ought to indicate 70 to 80-horse power, and 
the friction ought not to represent a loss of more than 12 per cent. A great 
deal depends on the quality of the coal, A OOft, stack will not give too 
much draught. With the best steam coal and a 100ft. stack, and the machine 
in perfect order, you ought to get about 100 indicated horse-power out of the 
engine. 





CIGARETTE MAKING MACHINES. 
(To the Editor of The Engineer.) 


Srr,—We shall be obliged if you will permit us to ask in your columns 
for the name or names of the makers of hi for the facture o 
cigarettes, H. anp A. 
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MEETINGS NEXT WEEK. 


IxstituTION oF CrviL ENGINEERS. — Tuesday, April 18th, at § p.m. 
Ordinary meeting. Paper to be discussed: “Steam Engine Trials,” by 
the late Mr, Willans.—Thursday, April 20th, at 2 p.m. Students’ visit to 
the Croydon Irrigation Farm at South Norwood, and subsequently to the 
Well and Reservoir at Addington. Train leaves Victoria at 1.8 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS. — Thursday and Friday, 
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UMPIRES’ REPORT ON THE NAVAL MANG@UVRES, 1892. 


Ir is many months after our annual naval manceuvres 
are concluded before any practical lessons can be drawn 
from their execution. Reports from both sides have to 
be received, considered, and collated. Points referred to 
the umpires must be settled, and their decision em- 
bodied in any history of the operations. Hence it is that 
we are only now enabled to learn the decision of the 
umpires upon our naval maneuvres which took place 
last summer. Before dealing with this document, it is 
desirable briefly to review the general idea on which the 
tactics were based. There is also a preliminary operation 
which is of equal if not of greater importance than the 
manceuvres, apart from the training afforded, and that is, 
the mobilisation expeditiously of a powerful fleet, to see 
how far our resources in men and stores enable us to 
equip an additional number of ships at any moment. As 
far as the latter portion of this statement is concerned, 
we can hardly be said to have any perfect knowledge. 
The period of our annual mobilisation is the same every 
year, well known to all concerned, and at a season most 
favourable for getting ships to sea with the utmost 
rapidity. It is no criterion of what could be accom- 
plished if the date were uncertain, and the evolution 
ordered in the short days of winter. Moreover, from our 
observation of dockyards at these times, it is evident 
that when ships and torpedo boats have returned to the 
ports, there is a tendency to leave much necessary work 
to be done on them until the following spring. A greater 
show is made by advancing new constructions than by 
keeping those supposed to be ready for commission in 
this condition. An order to mobilise in the winter would 
show whether our readiness for war was actual or 
assumed. 

So far as the operation of placing a number of men, anda 
large quantity of stores, on board ships in reserve, is con- 
cerned, the mobilisation of 1892 indicated a decided im- 
provement on that of 1891. There were afew delays. The 
Benbow was detained an additional twenty-four hours from 
fracture of a topping lift of a boat hoist. The Andromache 
grounded on a mud bank, and had to wait for a tide to get 
off. There were one or two other detentions owing to faulty 
machinery, but practically a large fleet was ready for ser- 
vice within four days. This shows an immense advance 
over former periods of our history. We do not have the 
spectacle now of ships having to wait months for their 
crews. Though the fleet that fitted out for the Baltic in 
1854 was considered to be expeditiously manned, and 
excited the admiration of our allies, some of the ships 
had to remain behind to complete their complements. 
There is now no difficulty in largely adding to the 
strength of our peace establishment at the first symptoms 
of war. The point is whether we could keep it up if 
hostilities were prolonged. But consideration of this 
does not come within the scope of our present article. 

As regards the general idea of the manceuvres, every 
year some fresh phase of naval strategy is brought into 
play. Fresh only as regards its operation at the present 
time, for the general principles of strategy at sea are 
unaltered and unalterable, but changes in the method of 
propulsion and new weapons must have an important bear- 
ing on the tactics by which we seek to secure the results of 
a strategy formulated by the experience of many wars. 
Hence in a previous year we have sought to ascertain 
how far the use of blockade has been rendered more or 
less effective by the introduction of steam and torpedoes. 
On another occasion we repeated the old operation of a 
hostile fleet seeking to intercept commerce in the face of 
a superior force, and found it was only by forsaking the 
most frequented tracks of trade that it could escape 
detection. The general idea last year was to reproduce 
an ancient piece of strategy under modern conditions. 
Some of the most noteworthy actions in the old wars 
were fought by fleets in the endeavour to effect or prevent 
a junction between two squadrons, by which the combined 
force would become sufficiently strong to sweep the sea ; 
and the two squadrons had to be fairly comparable in 
strength, for the gun alone decided the issue. But now we 
have to deal with an additional form of attack, in which 
a deadly weapon can be carried by craft so small that any 
nation can command a large number, and which, under 








certain conditions, may considerably impede, if not 
interrupt, the movements of two squadrons seeking to 
effect a junction. 

The manceuvres of 1892 were directed towards ascer- 
taining how far, and to what extent, a weak squadron 
supporting a flotilla of torpedo boats could prevent or 
retard such a junction in narrow waters between two 
powerful squadrons. We do not intend to recapitulate 
the details of the force on both sides, or the actual opera- 
tions, which are well known. But viewing what took 
place, it seems to us that in deciding to shut his force 
into Belfast, and leaving the torpedo boats to do what 
they could outside, the chief of the Blue Squadron mis- 
conceived what had been set him todo. It was evident 
that such action would not prevent a junction, and, after 
this took place, must lead to his being blockaded. A more 
reasonable policy would have been to attack one of the 
opposing squadrons with his whole force, trusting to make 
up for his weakness in battleships by an energetic use of 
his superiority in torpedo boats. Even if suffering defeat 
he must have inflicted serious loss on the enemy, whereas, 
by the course he pursued, the two squadrons combined, 
practically intact. Preferably his onslaught should have 
been made at night; but if circumstances prevented this, 
then an attack by day must be resorted to. Under cover 
of the smoke, such a force of torpedo boats as were 
attached to the Blue Squadron should have been able to 
sink several ships before they were all put out of action. 
Instead of this, at the commencement of hostilities, his 
principal idea seems to have been that Belfast must be 
secured against capture, giving a second place to the 
offensive by limiting it to desultory attacks which were 
easily frustrated. This is evident, because the defence of 
Belfast began and was completed before war was actually 
declared. No mines were laid after the 4th of August. 
This work was the most creditable performance of the 
manceuvres as a piece of exercise. The channel is over 
4000 yards wide, and over 100 mines were put down, 
leaving a friendly passage 1000 yards broad guarded by 
observation mines. Over 30,000 yards of electric cable 
were used, and firing stations arranged on shore. This 
shows what can be done by such a ship as the Hecla 
under skilful management, assisted by men and boats of 
a squadron. Steamboats were used as guard boats; a 
most trying service when the look-out is prolonged over 
two or three nights. The defence was very complete, and 
no squadron in war would have attempted to pass over it 
with the slight precautions taken by the division of the 
Red Squadron sent to attack the place and the vessels 
within. This division arrived in the morning, anchored 
near the mine field, prepared countermines, and ran them 
the same evening. The passage cleared was by no means 
safe for such a squadron to advance, but this was carried 
out next morning, and the vessels within summoned to 
surrender. In actual war, at least half of the attacking 
vessels would have been sunk had such a procedure been 
adopted under those circumstances. 

As much was done by the torpedo boats as could be 
expected under our want of organisation in this arm. 
When the twenty-one boats arrived at Falmouth, they 
had to be organised and exercised under the superintend- 
ence of the captain of the Hecla. At least four days 
were consumed in getting them ready for service. 
Nearly all carried old and inefficient torpedoes. They 
were, however, handled with dash during the operations, 
and took advantage of the very few opportunities 
accorded to them. But much requires to be done for this 
branch of the service. First, a captain or commander 
should be made superintendent of the whole flotilla, as 
we now have a senior captain in charge of all the boys’ 
training ships. At each port a certain number of 
boats should be permanently in commission, carrying 
out frequent exercise, and training officers and men, so 
that on mobilisation the additional boats would be at 
once ready for service. Whether we want a large or 
small number, whether this arm is the weapon of the 
feeble, and whether in time of war it would shortly 
succumb to the torpedo catcher, need not now be dis- 
cussed. But there is no doubt that the torpedo boats we 
have should be kept in a thoroughly efficient condition, 
and that they afford a most valuable means of training 
young officers in modern seamanship. If we must lose 
the eye and nerve engendered by the use of sails, an 
excellent substitute is found in the handling of torpedo 
boats. A regular period in this speciality should form 
part of the course by which a young officer is now 
qualified for his lieutenant’s commission. Another reason 
for always having a flotilla of torpedo boats in commis- 
sion is, that all the points now in the air as to their 
organisation and tactics would receive solution. This is 
being systematically pursued abroad, and no reason 
exists for our not doing the same. Only by such methods 
can any weapon be made efficient for war. 

Under these circumstances we naturally expect to find 
some valuable suggestions and criticism from the 
umpires. But their report is singularly disappointing in 
this respect. The only points that seem to strike them is 
that a printed form for claims should be used, and that 
Greenwich mean time should be used in all cases! They 
state what was apparent from the first, that the junction 
of the two divisions of the Red Fleet was successful, and 
bear tribute to the thoroughness with which the defence 
of Belfast Lough was carried out with the resources of 
the Blue Squadron. They evidently consider the method 
of attack on this place was hardly allowable, as they say 
“the defence . . . in actual warfare would have 
undoubtedly delayed it more than it did, and in all pro- 
bability would have caused it some loss.” In the next 
paragraph they say, ‘“‘The attack was so different to 
what occurs in actual war,” &c. 

Umpires should either express their opinion freely and 
fully on the tactics employed on both sides or confine 
themselves to a bare adjudication of claims. In the 
latter case a higher authority should review the operations, 
otherwise important points are liable to be missed. Such, 
for instance, as the precautions the two squadrons wishing 
to join had to take to conceal their movements ; the 
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detour they made to avoid the coast, and the necessity 
for a high speed at night as the best defence against 
torpedo attack. Consequently the advocates for torpedo 
boats may claim that this branch of naval warfare can 
delay, if not prevent, a junction, and even twenty-four 
hours thus secured may exercise a powerful influence on 
strategy. It cannot be said that the torpedo boat has 
advanced or receded owing to these manceuvres. Its 
real value can only be determined by actual war. In the 
meantime every year shows some advance in its power 
both for offence and defence. 
THE HULL DOCK STRIKE. 

Mr. C. H. Witson is in the position of the engineer 
“hoist by his own petard.”’ He left the Shipping 
Federation, he placed unlimited confidence in the 
men, and he has been the first of the Hull shipowners 
to suffer. Apparently he has seen the unwisdom of his 
methods, and has promptly fled to the ranks of the 
Federation, which he never should have left. It is im- 
possible to avoid the conclusion that his own policy is to 
a large extent responsible for the present strike. It 
seems, however, rather hard upon him that he should be 
denounced by Mr. Ben Tillett as an enemy of liberty and 
a coward. It is true that Mr. J. H. Wilson defended his 
namesake; but it is doubtful if the defence is of a kind 
for which Mr. C. H. Wilson will be grateful, seeing that it 
consisted in the assertion that he was “not respon- 
sible, but only the mouthpiece of a lot of miserable 
skunks.” The casus belli is very easily stated. The 
members of the Dockers’ Union refuse to work with 
dockers who do not belong to the Union. To this there 
can be no possible objection. It isa matter that concerns 
the Dockers’ Union only. But they are not satisfied 
with negative action, and they say that not only will they 
not work themselves, but that no one else shall. It is, ina 
word, the old story of Cardiff and Southampton. The 
piece played is the same, only the caste is changed save 
as regards one or two of the leading characters, and the 
place is altered. But no one outside the Union has the 
smallest doubt that the end will be the same. The cur- 
tain will fall on the rout of the dockers and their leaders. 
It cannot be otherwise. The strike is wholly unjustifiable, 
and an unjustifiable strike never succeeded yet. Opera- 
tions are conducted apparently against the shipowners of 
a single port—in reality, against the whole body politic. 
The dockers very clearly see that they have not the 
smallest chance of success, unless they resort to violence. 
Persuasion is utterly unavailing. They cannot tempt men 
who want to earn wages to remain idle. But warfare of 
this kind is not permitted in civilised countries; even in 
America, the Land of the Free, Union violence is put 
down with a strong hand. The mills of the law grind 
slowly, but they grind exceeding fine; and although it 
may take the authorities a little time to make up their 
minds, when once they have satisfied themselves that 
their interference is really necessary, that interference 
becomes very effectual. Additional police have been sent 
to Hull. There are troops there, and a couple of gun- 
boats have been ordered to look after the river. There 
will be some delay and inconvenience, and then matters 
will resume their old course ; but the trade of the town, 
by no means too good now, will suffer severely. 

Is it not about time that English working men began 
to ask themselves whether it really pays to belong to a 
Trade Union? ‘* Where,” to use a very expressive 
idiom, “‘ does the pull come in?” So far as dispassionate 
outsiders like ourselves can see, there is no “ pull” at all, 
except for such men as Mr. Tillett and Mr. J. H. Wilson. 
They do not run the risk of being batoned by the police. 
What would the men do for leaders if they were injured? 
For the sake of the ‘“‘movement” they are cautious. 
Strike or no strike, they draw their salaries. Are not 
these strikes very largely the result of an honest deter- 
mination on the part of the Union leaders that 
they will give something in return for their salaries? 
But the men, if they possessed any common sense 
or business aptitude, would ask themselves whether 
such an event as the Hull Dock strike really is an 
adequate return for the salaries paid to the leaders. A 
good fighting strike, with howling mobs and plenty of 
stones, is no doubt magnificent. It is thoroughly enjoy- 
able while it lasts—but after it is over ? Does the average 
working man clearly understand for what purpose he 
joins a Union? Ostensibly it is a benefit club or society 
with various ancilaries. He paysa subscription, and gets 
pecuniary help when he is ill or out of work. That is all 
right; but he has to pay not in money only but in liberty. 
Mr. Tillett denounced Mr. C. H. Wilson as the enemy of 
liberty. Apparently Mr. Tillett has not even a rudiment- 
ary knowledge of whatthe word means. The Union man 
sells his birthright for a mess of pottage, and the pottage 
is usually small in quantity, bad in quality, and highly 
indigestible. If only the working man would take a 
pencil and a sheet of paper, and at any spare moment 
put down the figures of a debtor and creditor account, 
we believe that he would find that on the whole it 
would be better to invest his money in a building 
society than ina Trades Union. War is an enormously 
expensive pursuit. No nation will willingly enter upon 
it because of its cost. Even little wars run away with 
frightful sums. But the Trades Union leaders, dressed up 
in a little brief authority, do not hesitate for a moment 
to waste thousands of pounds sterling. It is pitiable 
that the men should be unable to see the folly of it. It 
has been stated by competent authorities that the 
married men with families are very slow to strike, and 
that trade warfare is carried on and promoted by the 
young men, who have little to lose and care nothing for 
the consequences. But we cannot shut our eyes to the 
fact that when once a strike is set on foot all classes in 
the Union work together. 

It seems to be absolutely impossible to teach these peo- 
ple sense, or to look after their own interests. We are very 
far from saying that men never should strike; on the 
contrary, circumstances may arise when a strike is not 
only justifiable but commendable. That is not the point. 





Shrewd common sense and knowledge of all the circum- 
stances are required to decide whether it is or is not most 
rofitable to turn out. The first question that ought to 
asked by the men of a Union when they are ordered 
by the executive to come out is, Will it pay? When a 
strike is proposed, a meeting should be called. The 
leaders of the Se should be then asked by those at the 
meeting to state their reasons for ordering a strike. 
These reasons should be discussed. The following night 
a second meeting should take place, and if the men, 
‘having slept over it,” are disposed to go on, and proceed 
to strike, no one can say that they have turned out with- 
out counting cost. In the case of the Hull dockers, what 
can be thought of their intelligence? It is quite out 
of the question that they can win. They know perfectly 
well that the place of every striker can be filled 
three times over out of the army of the unemployed. 
They must know that it is absolutely impossible to pre- 
vent free labour from taking their places without resort 
to violence. It would seem that the most elementary 
acquaintance with the law of the land and the social 
system under which we live would preclude a resort to 
violence. The strikers have no weapons but sticks and 
stones, they have no discipline or power of organisation. 
A troop of dragoons can clear the streets of Hull in 
half an hour. If an attempt was made at street fighting 
behind barricades, a machine gun or two would put an 
end to the whole affair in five minutes. The one small 
chance of success which they have is that the shipowners, 
weary of the annoyance, will give way. So they would, per- 
haps, if they could see that any benefit worth the cost would 
accrue to them. But they are wiser than the men, and 
know that it is possible to pay a great deal too long a price 
even to secure peace. If the present dispute were settled 
by the victory of the men, there would be a cessation of 
strife until the Union leaders began to think that it was 
time they should do something for their stipends, and then 
the war would break out in another place. In the best 
interests of the dockers it is advisable that the Hull 
dispute should be fought out to the bitter end. Can no 
one be found who possesses at once sufficient influence 
and sufficient sense to persuade some of the dockers, who 
just now have much leisure time on their hands, to count 
the cost and ascertain on a pounds, shillings, and pence 
basis whether it does or does not pay to belong to the 
Dockers’ Union ? 
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MINERALS AND MORTALITY IN MINES. 


THE summaries of the reports of the Inspectors of Mines 
show that a decrease in the production of the chief minerals 
has set in after a period of increase, and that the decrease is 
most apparent in the production of coal and ironstone. To 
this decrease the effect of the great strike in Durham last 
year materially contributed. There are, however, some 
favourable indications in the returns, more especially the 
lessened cost of life in the working of the mines. There was 
an increase in the number of the persons employed in and 
about the mines, more especially in the number of the 
miners underground ; and compared to the number of the 
accidents that were fatal, the death rate fell fractionally— 
from 1-510 per thousand persons employed in 1891, down to 
1-478 per thousand persons employed last year. In the 
mines under the Coal Mines Act there were fewer explosions 
of fire damp, but they were more fatal—123 lives being lost 
through the accidents of this nature last year, more than 
double the number for the preceding year; and again it is 
South Wales which shows the greatest fatality, for out of the 
total there were 113 lives lost in the district last year. There 
is a decrease in the number of lives lost by falls in mines— 
from 476 in 1891, to 435 in 1892; there is also a reduction in 
the loss of life in shafts—from 119 for 1891, to 91 in 1892, but 
the loss of life from the miscellaneous underground accidents 
rose from 236 for 1891, up to 255 for the past year. With 
a reduction from 97 for 1891, down to 78 for 1892, in 
the surface fatalities, we have a total loss of life for the 
past year of 982, or three more than in the previous year; but 
with the larger number of workmen employed, there is the 
decrease in the proportion to which we have previously 
referred. As the life loss is below the average, and as the 
production, though less than in the previous year, is above 
the average for recent years, the increased safety of the mines 
in proportion to the number of the mines working in and 
about them must be looked upon as gratifying, though still 
only a preface to that greater safety which ought to be attain- 
able with the increased mechanical and scientific knowledge. 
The loss of life is still a heavy one, and as it is accompanied 
also with a vast number of accidents that are not fatal, it is 
sufficient to call for increased vigilance in the mines, especi- 
ally in some of the districts that are above the average in the 
loss of life. There is so marked a difference between the 
safety of some districts and others as to call for more than 
comparison—for enquiry into the causes and the nature of 
the losses. It is to this that the returns of the inspectors 
point. 

EXHIBITIONS IN PARIS. 


Wirnovt taking into account the coming ‘ World’s Fair,” 
it cannot be fairly said that exhibitions are played out, 
employing the term in a comprehensive and national sense. 
Recently we drew the attention of our readers to the proposed 
site of the intended ‘“‘ Exposition Universelle” at Paris in 
1900. Since then the choice of the committee appointed to 
consider the whole question has been approved by the Muni- 
cipal Council, and the Champ de Mars has been definitely 
selected in preference to the other localities at Courbevoie, 
Auteuil, Saint Cloud, and Vincennes. In connection with 
this project, it is intended to cover the Seine, between the 
bridges of Solferino and the Invalides. As the end of the 
century is still some years off, the Parisiens do not mean to 
wait for its natural death, before inaugurating an inter- 
mediate exhibition of a somewhat similar, but possibly less 
pretentious, character. Visitors to the French capital in 
1886 and 1890 will probably recollect the great success which 
attended the Exhibitions fostered and organised by the 
National Society of Industrial Arts and Sciences. This 
Society, no doubt encouraged by its former well-deserved 
successes, has determined to open at the Palais de l’Industrie, 
from next July to the end of the present year, an Exhibition 
of Progress. Its principal object will be to afford a field for 
the display of all those inventions and discoveries connected 
with the almost innumerable branches of the arts and 
sciences, and their practical utilisation and application to 
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different industries. Among these may be classed electricit, 
metallurgy, machinery, the manufacture of articles of a 
ment and luxury, such as jewellery, the handicraft of the 
silversmith, goldsmith, the watch and clock maker the 
worker in bronze, and the decorative artist. Coming nearer 
to ourselves personally, opportunities will be afforded of 
witnessing the progress made in both the system and 
appliances in public and domestic hygiene, in improved 
methods of saving and preserving human life, in the pro. 
duction and preparation of food, and the cultivation of the 
fruits of the soil. The Exhibition of Progress will thus 
present in itself a very complete and useful course of 
technical and professional information and instruction 
which should be the chief object of all public institutions of 
this character. 


BRITISH TRADE IN 1893. 


THE Board of Trade Returns for March enable us to see 
how far the anticipations expressed at the end of 1892 have 
been justified. The year closed under a cloud, and there was 
no perceptible lifting of it during the two opening months of 
1893. The first point which strikes one in trade for the 
Lge is the enormous drop in imports. The United King. 

om has purchased less from the foreigner by the sum of 
£13,192,420. If this, of course, could be shown to represent 
the displacement of the foreign articles by home-made 
goods, the decrease would “ a matter for con. 
gratulation. But this idea cannot be sustained for 
a moment. The principal decline is in raw materials for 
textile manufactures, the value under this head having been 
diminished by £6,939,223. The lesson to be learnt here is, 
that the woollen, cotton, and cloth industries generally have 
been but poorly employed; hence there has been no necessity 
for so much raw material to be brought from abroad. For 
the month of March, the imports amounted to a value 
of £34,089,413, against £36,793,194 for the corresponding 
month of 1892. There is thus a decrease in imports 
of £2,703,781. Seeing that the total falling off in im- 
ports was over £13,000,000 for the three months, it is 
clear that the heaviest loss was during January and 
February. Turning to exports, the value for last month 
was £14,982,424, which shows a lessened foreign trade to the 
amount of £232,478, as compared with March, 1892. For 
the three months ended 31st of March the total imports 
amounted to £96,944,949, against £110,136,369 for a similar 
period of 1892. The exports reached a value of £54,552,232, 
as compared with £58,140,839. It will thus be seen that 
while the imports have declined by £13,192,420, the exports 
have also declined, but only to the value of £3,588,607. In 
regard to British trade now-a-days, one has to be content 
with very small mercies, and it is satisfactory to note that 
the heavy falling-off during January and February has not 
been continued in the last month of the quarter, the decrease 
in exports for March having been only £232,478. Yarns and 
textile fabrics appear to have had a sharp recovery instead of 
a decrease of £2,000,000 as was reported for the first two 
months in the year. The drop in March was £453,631. 
Fashion, it seems, accounts for the improvement. Several 
qualities of goods, of which the cloth districts in England 
make a speciality, have again come into favour, and given 
more employment in the mills at Bradford and other cloth 
centres. The returns on the whole, though far from what 
could be wished, have an encouraging feature about them, 
and if this is continual during the second quarter of the year, 
there will be some hope that British trade has at last 
“touched bottom.” 


THE ROYAL AGRICULTURAL SOCIETY AND ITS JUDGES, 


From the statement recently issued with the Journal of 
the Agricultural Society, it appears that no use is to be made 
of the experience of previous years with regard to the work 
of the judges of miscellaneous exhibits entered as new imple- 
ments for the Society’s silver medal. At Warwick last year, 
about 120 articles, technically called “‘ implements,” were thus 
entered, and two judges were appointed to inspect, if necessary 
make some sort of test, and to decide whether the implement 
was worthy of commendation or silver medal. About four days 
are available for this work. Evenif five days be taken, about 
twenty implements per day have to be taken into consideration 
by two judges, after allowing for those which are at a glance 
seen to be not eligible, or are turned over to the engineers 
for all but final decision. It need hardly be said that it is 
impossible that full justice can in all cases be done under 
these circumstances. The judges are impressed and oppressed 
by the number of things they have to get through, and as a 
natural result they become impatient of the explanations of 
exhibitors, and cannot always obtain a sufficient knowledge 
of the machine or article they should thoroughly compre- 
hend in all its bearings before adjudication. There is not any 
reason for assuming that the work to be done at Chester will 
be less than at Warwick, but again only two judges have been 
appointed. Surely this might be altered. The Society ought 
to have no difficulty in finding available assistance, even if 
only two judges be appointed. The consulting engineers 
have always much to occupy them, and cannot give as much 
time from their other duties as is necessary to enable the two 
judges of the large class of miscellaneous exhibits to perform 
the laborious task allotted to them with complete satisfaction 
to themselves or to the exhibitors. Assistance from competent 
and experienced men, not in any way connected with or 
interested in the manufacture of the things exhibited, might 
be readily obtained as assessors, or more judges could surely 
be found in the ranks of the Society. 
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[Conctupine Norice.] 


Tue first chapter of the second volume of Mr. Clark's 
book deals with the ordinary slide valve, its setting and 
its mode of action. Professor Zeuner is the author of an 
appallingly mathematical treatise on valve gears, which 
no one outside a technical college ever reads, but he is 
also the author of a most admirable diagram, by the aid 
of which almost every question about the slide valve can 
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be settled, and we are pleased to see that Mr. Clark has 
not forgotten to give this diagram a prominent place. 
The link-motion—and, indeed, nearly every other valve 

; that is in use—is very fully described, and the 
jrawings which accompany the letterpress are admirable. 
, "Many pages are devoted to the consideration of various 
forms of trip, or, as Mr. Clark calls it, “‘ slip” gear of the 
Corliss type. But nearly all the examples are 
English; little or nothing is said about American gear, 
and there is absolute silence concerning the work of 
Belgian engineers, such as Van den Kerchove and 

Sollinckx. Thisis to be regretted, because the tendency 
in this country has always, curiously enough, been to 
use many parts and much complication, while else- 
where the tendency has been all the other way, and 
come of the Belgian and American gears—such as 
the Wheelock—are very simple and _straightfor- 
ward compared with _those used in England. The 
chapter on governors is good so far as it goes, but 
it does not go far enough; and no reference is made 
to the circumstance that many governors other- 
wise efficient are very defective in their action about 
the middle of the controlling range. Thus gover- 
nors which will not permit a variation of speed of 
more than one per cent, or so between no load and maxi- 
mum load are nearly useless for half and quarter loads. 
This is a point of very great importance for electric light 
engines. Another defect—that of sluggishness due to 
inertia—very often met with in fly-wheel governors, is not 
mentioned. We have met with cases of persistent 
“hunting”? in such governors, so excessive that centri- 
fugal throttle valve governors had to be substituted. 
Indeed, this type of governors appears to be unsuitable 
where close regulation is needed, for any but high-speed 
engines, because the governing weights, if not made very 
heavy, have not enough energy to control the position of 
the excentric with sufficient and requisite promptitude. 
In large mill engines with centrifugal governors, the 
permanent variation of speed due to varying loads, is well 
deait with by Mr. Knowles’ supplementary governor, 
of which Mr. Clark gives a good description and 
explanation. 

A short chapter is devoted to the equilibration or 
balancing of the steam engine. Mr. Clark uses Mr. 
Charles T. Porter’s method in dealing with the influence 
of the reciprocating parts, and we are a little surprised, 
that although he speaks of Mr. John Watt writing in 
1839, of McNaught in 1845, and of Mr. Strype in 
1863, he does not name Mr. John Bourne, who was 
the first, we believe, to use balance weights in a 
marine engine; nor of Mr. Rigg, whose investigation of 
the influence of reciprocating mass is more elegant and 
convenient than that of Mr. Porter. Mr. Rigg shows 
that the action of a reciprocating part may be all 
referred to centrifugal force at the crank pin, in a way 
now very well understood. Mr. Porter does much the 
same thing, but in a different, and, as we think, less 
satisfactory way. 

From page 90 to page 214 the volume is devoted to 
descriptions of various types of horizontal engines by 
numerous makers. The work has been very well done, 
and the drawings are good. The prices of the engines 
are given in many cases, and they present some curious 
features. Thus we find one tandem compound engine 
costing only £35 per ton, while another compound engine 
costs as much as £95. Mr. Clark has not criticised any 
of the engines, but he calls attention to the circumstance 
that in Mr. Druitt Halpin’s engine, constructed by Messrs. 
Manlove, Alliott and Co., and tested in 1882, the indicator 
showed that there was more steam present in the low- 
pressure cylinder at the end of the stroke than could be 
accounted for by the feed water supplied to the boiler. He 
suggests that the diagrams were not fair average diagrams. 
It will be remembered, however, that in a recent impres- 
sion a correspondent asked for an explanation of the fact 
that there was more steam and water in the low-pressure 
cylinder of the Paxman compound, tested by Professor 
Kennedy at South Kensington, than there was in the 
high-pressure cylinder, and he suggested leakage as the 
explanation, which, of course, will not suffice in the case 
of Mr. Halpin’s engine. There is good reason to believe 
that the phenomenon is not very uncommon, and it 
deserves investigation and explanation. 

Pages 215 to 272 are devoted to descriptions of large 
stationary engines for mills. Then comes a long chapter 
on pumping engines. In the description of the Worth- 
ington compound engine, although the compensators are 
mentioned they are not adequately described, and they 
are not fitted to either of the engines illustrated. This is 
to be regretted, for the action of these compensators is 
very peculiar and interesting, and they constitute a 
distinctly .new departure in pumping engines. Winding 
and blowing engines have justice done to them, and one 
wall engine is described. If we are not mistaken, Mr. 
John Haswell, of Vienna, was among the very first to 
adopt this type of engine for driving machinery in ships. 
He used a pair of locomotive engine cylinders, crank 
shaft, and wrought iron frames. Indeed, the whole was 
not very much unlike a locomotive engine without the 
boiler and link motion set up on end. Such engines 
were at work in the shops of the Stiits Bahn, in Vienna, at 
least thirty years ago. 

What is almost a complete treatise on the portable 
engine occupies some sixty pages. It is followed by chap- 
ters on triple-expansion millengines. These are prefaced 
by an introduction which contains what is very nearly a 
new proposition put forward to explain the reason why 
triple-expansion engines are more economical than com- 
pound. It must be remembered that Mr. Clark was one 
of the first, if not the first, to point out how large an 
effect cylinder condensation had on the consumption of 
fuel. Mr. Clark, we see with pleasure, will not accept 
the theory that the economy of the compound engine is 
due to reduced range of temperature, a point on which 
we have persistently insisted. Such an explanation is, 
he says, “scarcely sufficient, seeing that though in 
individual cylinders compounded the range of tempera- 








ture is less than in a simple cylinder, yet the total 
range between the initial temperature in the first 
cylinder and the final temperature in the last cylinder 
is practically equal to the range in a simple cylinder 
for equal ranges of expansion and pressure; and the 
total loss of efficiency due to condensation and re- 
evaporation should be the same in amount.’’ To which 
we may add that it ought, indeed, to be more, seeing 
that there is a much larger weight of metal to be heated 
and cooled during each revolution. Mr. Clark’s explana- 
tion is in effect that all experience goes to show that, 
provided steam is not cut off much before half stroke in a 
cylinder, the condensation is but small, and that it very 
rapidly augments in proportion as the cut-off becomes 
earlier. Now, in the compound and triple engine 
large measures of expansion are compatible with late cut- 
offs, and he adds that the fact explains why jackets are 
of little use to triple-expansion engines. It will be 
observed that he does not say here why a late cut-off 
means little condensation; he simply says, ‘ here are the 
facts, and the facts account for the saving.” 

The next section of the book is devoted to Mr. Clark’s 
own special subject, the locomotive engine. It is to 
be regretted that Mr. Clark says very little indeed in the 
way of criticism on any of the numerous engines he has 
illustrated and fully described, and we also notice 
without satisfaction that little or nothing has been said of 
the most recent practice. That has all to be 
sought for at the end of the volume. Progress in 
locomotive construction is, however, so incessant, 
that it is next to impossible for any treatise on the 
steam engine to keep up with it. That can only 


be done thoroughly by technical journals. Concerning 
compound locomotives, Mr. Clark appears to hold 
that the first engine of the kind ever tried 


was an engine with two cylinders, constructed on the 
Samuel and Richardson continuous expansion system, 
and tried on the Great Eastern—then the Eastern 
Counties—Railway in 1852; but this, he adds, was nota 
true compound locomotive, which last seems to have been 
patented by Mr. W. Dawes in 1872. He tried four 
cylinders. But M. A. Mallet was really the first to 
make the compound locomotive a practical fact; and Mr. 
Clark sketches the history of his work, and then goes on 
to describe the Webb, Worsdell, and Von Borries com- 
pounds ; but no allusion is made to the progress of the 
compound system on American railways. Nor does Mr. 
Clark express any opinion as to the merits or demerits of 
the various systems ; nor does he say whether he agrees 
with those who believe or those who disbelieve in 
compound locomotives. 

The latter chapters of the book deal with marine 
engines. They contain a great deal of useful informa- 
tion, and the engravings—especially of machinery in the 
Navy—are particularly interesting, because they repre- 
sent the best modern types of machinery to a reasonable 
scale, and they cannot be had elsewhere. 

Last of all comes the section headed Addenda, which 
may be regarded as a species of basket in which various 
scraps of the most recent information have been collected. 
A great deal of ground is covered, and we find all sorts 
of things more or less fully noticed. There is a table of 
periods of admission for various laps and leads of slides 
valves; thisis followed bya description of Penman’s boiler. 
Tables of the performance of coal at the Cleveland 
Steel Works are succeeded by a notice of Davey’s compen- 
sating pumping engine. There is quite a little treatise 
on the American locomotive, simple and compound ; and 
last of all comes a description of the Churchill marine 
governor. 

We have endeavoured to give our readers a fair idea of 
the character of this work. We scarcely think that we 
have succeeded. The principal defect in it is, perhaps, 
that there is so little expression of opinion on the part of 
the author. For the rest, we have no doubt that an 
immense amount of matter was placed at his disposal by 
various engine builders. He is much to be congratulated 
on the care with which he has made his selections. We 
do not think that our readers will find much that ought 
to be avoided in building engines of any kind in Mr. 
Clark's pages. 








PRIVATE BILLS IN PARLIAMENT. 


Last Tuesday the Committees of the Commons resumed 
their duties in connection with Private Bill legislation. A 
suspended Bill, the Leeds Corporation, Consolidation and 
Improvement, was down for hearing, but for want of aquorum, 
was postponed until Friday. Against the North British 
Railway, a private owner of property whose land the com- 
pany wanted for increased station accommodation, appeared 
as a petitioner. Having allowed its powers of compulsory 
purchase to lapse, so far as the petitioner’s property was con- 
cerned, the company sought an extension of them, to enable 
it to reclaim the land required, which was some two thousand 
yards. The petitioner objected to having compulsory powers 
of purchase held for a long time in terrorem over him, and 
alleged that the value of his property suffered in consequence. 
It was also put forward that the company did not really 
required the land except as some remote contingency, but 
ultimately the question narrowed itself to one of time in the 
acquisition of it. After a brief adjournment, the chairman 
announced the preamble of the Bill to be proved, subject 
however to the fulfilment of a few conditions, the principal 
ones being that the company should take the whole of the 
land under consideration, belonging to the petitioner, and 
that the time to treat should not exceed nine months. As 
the Committees of the House of Lords have not yet met, and 
there were only two of the other House sitting, the attendance 
was small. 

In the Lower House the West Metropolitan Tramways Bill 
has been read the third time and passed. A description of 
the object and purport of this Bill has been already before 
our readers. Tuesday, the 18th instant, has been fixed for 
the second reading of the Birmingham Canal Bill. This is a 
Lords’ Bill, and there are several petitioners against it, and 
it will therefore probably prove an instance of the double 
oppesition mentioned in our last number. But for the 
present hostility it would be nearly out of the wood, as it has 





come successfully out of the ordeal of the Upper Tribunal. 
Another Lords’ Bill, the Salford Improvement, has reached 
a further stage of having been read a second time and com- 
mitteed. It is also opposed. No less than eight additional 
Private Bills have arrived at this trying intermediate position. 
With respect to the Salford Bill, it was moved that 
it be an instruction to the Committee that they do 
insert a clause to repeal so much of the Section 41 
of “The Manchester Division and Borough of Sal- 
ford Stipendiary Justices’ Act, 1878,’ as confers, or is 
alleged to confer, on the clerk for borough business the right 
to conduct, to the exclusion of the Director of Public Prose- 
cutions and of private prosecutions, all prosecutions at assizes 
and quarter sessions for offences committed in the Borough 
of Salford. In the Referees’ Court no less than fourteen 
titioners were objected to with respect to their locus standi 
y the promoters of the London County Council General 
Powers Bill. We observe among the Bills which are half way 
towards the goal, that of the Edinburgh Street Tramways. 
They are the property of a company which does not ask for 
any money, but desires to be authorised to construct one 
mile of additional tramway, and to provide for the application 
of any moneys received from a local authority, as the price of 
any portion of the undertaking purchased. Petitions have 
been deposited in the Private Bill Office against the Accring- 
ton Gas and Water, and the North-Eastern Railway, both 
Lords’ Bills. The Caledonian Railway has withdrawn its 
petitions against the Glasgow and South-Western Railway 
Bill. Petitions for leave to deposit a petition for a Bill have 
been presented by the Promoters of the Manchester Ship 
Canal Surplus Lands, the East London Water Lammas 
Lands, and the North-west Central Railway Abandonment. 
In the last instance one of the main objects is to release the 
deposit money, which amounts to £85,000. It is stated that 
this sum is invested, and therefore bears interest, although 
not sufficient to allow of so much principal being locked up, 
when it is no longer needed for the purpose it was originally 
intended, as the line is to be abandoned. 

In the Commons the Edinburgh Corporation Tramways 
and the Govan Burgh Tramways Bills were put through their 
third reading and passed. When the former was before the 
House, some objections were made to the raising of fares on 
holidays as pressing unduly upon the working classes, and some 
reflections were cast upon the Board of Trade, the authority 
which, it appears, is responsible for these alleged departures 
from the intent and signification of the Tramways Acts. 
Among the unopposed Bills which the Committee of Selection 
appointed to be considered yesterday, are the Paddington 
Recreation Ground, the Towcester and Buckingham Railway 
Abandonment, and the Cork, Fermoy, and Waterford and 
Wexford Railway Bills; also Bills from the House of Lords, 
including the Stocton-on-Tees Corporation Gas, and the 
Rathmines and Rathgar Improvement Bills. 

Among the seven Lords’ Bills read a second time and commit- 
teed were the Ayr Harbour, the Dublin Corporation, the Man- 
chester Corporation, the Manchester Corporation Ship Canal, 
the Warkworth Harbour, and the Wolverhampton Gas Bills. 
With respect to the petitions for leave to introduce a new Bill 
in the cases already referred to, the resolutions reported 
from the Committee are favourable to a dispensation 
of the Standing Orders, with the exception of the East Lon- 
don Water, Leyton Lammas Land Bills. While the petition 
of the promoters of the last-named Bill has not been rejected, 
leave has been given to the other petitioners to begin de novo. 
Out of the fourteen petitioners against the London County 
Council General Powers Bill, the Referees have rejected three 
unconditionally as having no locus standi, and eight others 
also, save as to certain clauses, and so much of the preamble 
as relates thereto. The London Council has here decidedly 
scored against its many opponents. Before the Select Com- 
mittee on Standing Orders the Manchester Corporation Bill 
will be considered to-day. This is a Lords’ Bill, and Messrs. 
Dyson and Co., the well-known Parliamentary agents, have 
presented a petition for dispensing with Standing Order 129, 
in the case of the petition of the Corporation of Salford against 
the Bill. Omitting all superfluous matter which is foreign to 
the present subject, the Order states that no petitioners 
against any Private Bill shall be heard before the Committee 
on the Bill, unless their petitions shall have been prepared 
and signed in strict conformity with the rules and orders of 
the House, and presented to the House by having been 
deposited in the Private Bill Office not later than ten clear 
days after the first reading of the Bill. Those who have 
carefully perused the whole list of the Standing Orders of both 
Lords and Commons can scarcely avoid arriving at the con- 
clusion, that while many are stringently enforced in actual 
practice, others are liable to be dispensed with as circum- 
stances may require. It occasionally occurs, that through 
mere inadvertence, or by a very venial error, the strict letter 
of the legislative regulations may not have been complied 
with. In such instances, it is only right that the Committee 
should have the power to discriminate between an un- 
intentional and a pardonable inobservance, or the reverse of 
the Standing Orders. 

A large number of Bills to confirm Provisional Orders 
have been brought forward. These Bills are treated generally 
in the same manner as Private Bills, to which class they 
belong, but they nevertheless come before Parliament under 
different auspices than those which attend their less fortunate 
brethren. There are some 118 Provisional Orders before the 
Board of Trade this Session. As Bills will have to be intro- 
duced into the House to confirm all these, there is not much 
time to be lost. Standing Order 1934 provides that no Bill 
for confirming a Provisional Order shall be read the first time 
after the first day of June. In the event of a suspension of 
Private Bills at the close of the Session, the Bills to confirm 
any Provisional Order are included with the others. 

Nothing further has been done towards the alleged re- 
commitment of the Clapham Junction and Paddington 
Electric Railway, which, as our readers may recollect, was 
thrown out in Committee. The case of the promoters was 
fairly fought out, and it would scarcely be worth their while 
to risk another defeat. even suppose they were accorded per- 
mission to do so, which is very doubtful. 








Aw asphaltic-concrete material for floors is described 
in Indian Engineering, under the name of ‘bastard asphalt 
flooring.” It consists of a 6in. layer of lin. broken stone boiled in 
tar, with an upper $in. layer of coarse gravel or small stone chips, 
and slaked lime—two parts of the former to one part of the latter 
—boiled in a mixture of coal tar and pitch. th layers to be 
rolled, and the upper one finished with a top dressing of sand 
jin. thick, and again rolled. This description of flooring has been 
used for freight shed-platforms, &c., and found to be durable and 
satisfactory when not exposed to the sun. For the floors of 
ordinary buildings a thickness of 3in. is sufficient. 
be well boiled, 


The tar must 
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THE DAIMLER OIL MOTOR. 





By the engravings herewith and on next page we illustrate 
& very ingenious and interesting form of oil engine, designed 
by Mr. Daimler, for many years associated with the late Dr. 
Otto. It is made in various forms for ordinary fixed motor 
purposes, for fire engines, for tramways, for light carriages 
and quadricycles, and very numerously for launches and 
pinnaces. Most of these have been made in Germany, and 
used on the Continent; but one of the pinnaces has been 
made for and supplied to the London County Council for use 
in connection with the sewage outfall works at Crossness and 
at Barking. 

The engines work with the lighter oils or rectified 
petroleum, called motor benzine or petrol, which has a 
specific gravity of from 0°68 to 0-7. The principle on which 
all the forms of the engine work is the same. The engine is 
completely enclosed in a cast iron crank chamber, which 








PETROL MOTOR LAUNCH 

contains, in the form shown in our detail engravings—Figs. 1 
to 7—four vertical and parallel cylinders. The pistons in 
these are provided with three cast iron rings, and the 
connecting-rods are attached to the pistons direct, and to the 
four cranks of a cast steel shaft. The oil vapour arising in 





DAIMLER’S PETROL MOTOR ROAD CARRIAGE 


the interior of the cylinder and crank chambers cannot | 


escape, and serves the purpose of continually lubricating the 
moving parts. The shaft N—Fig. 6—for working the valves, 
is actuated by toothed wheels, and makes half the number of 
revolutions of the crank-shaft, and moves the exhaust valve- 
rods and valves A—Fig. 5—by means of four cams. 
inlet valves B—Fig. 5—also a‘ the top of the cylinder, are 
worked automatically. They open by the suction action of 


The | 


THE PETROL 


the pistons, and fil the cylinders with combustible gas 
during the downward motion of the piston. The governor D 
—Figs. 5, 6—in the centre of the valve driving shaft N, controls 
the speed by stopping the inlet of gas from the vaporiser to 
the cylinder. A fly-wheel S is fixed to the crank-shaft, and 
forms part of the frictional reversing gear. By moving the 
reversing lever K—Figs. 1, 4, and 8—forward, the screw shaft, 
on the end of which is the friction disc C, is pressed into the 
corresponding conical cavity of the fly-wheel disc. The 
screw-shaft is put into motion in the same direction as the 
crank-shaft. By reversing the hand lever K the lateral 
friction discs R, S, to T, are brought into action by means of 
levers, the disc C being 
simultaneously released. 
Then the rear conical disc 
D will take the opposite 
direction, thus reversing 


the propeller. 


MOTOR AS A FIRE ENGINE 


the funnel, and perforated below the surface of the petroleum. 
This air tube slides freely in the tube F, attached to the 
cover of the apparatus and acting as a guide, allowing the 
float to rise and fall according to the supply of petroleum. 
Hot air is admitted to the carburetter through the pipe 
attached to the upper part of the apparatus, the air being 
heated in its passage to the carburetter by the products of 
combustion which pass through a jacket surrounding the air 
pipe on their way to the open air. The carburetted air passes 


through the vapour pipe in the direction indicated by the 
arrow, and unites with a stream of air drawn into the motor 
cylinder through the admission valve at G. 


This valve is 














When petrol is used as 
fuel, the vaporiser or car- 
buretter—shown in detail 


in Fig. 7—is employed. 
The lower part of the va- 
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poriser or carburetting apparatus, Fig. 7, consists of a small 
petroleum tank H, containing a float B, which rests upon 
the petroleum. The float is provided with a central 
funnel which communicates with the main body of the liquid 
in the tank through a small opening at the bottom, so that 
while the liquid is maintained at a constant level in the 
funnel, it is practically isolated from the main body of the 
petroleum, The float is provided with an air tube entering 
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THE DAIMLER MOTOR—VAPORISER, Fic. 7 





LANTERN AND BURNER, Fig. 9 


provided with a graduated scale which facilitates the adjust- 
|ment. It has also an automatically operating safety valve. 
The reservoir is filled through a supply Pipe extending down 
| to the bottom through the air tubes and float. The supply 
pipe communicates with the lamp font p, Fig. 7, or B, Figs. 
3 and 4, which furnishes the oil to the burner which heats 
| the ignition capsule or tube near the wood motor. The time 
| required for heating the capsule and starting the motor is, as 
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THE DAIMLER TEN-HORSE POWER PETROL LAUNCH MOTOR 
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THE DAIMLER LAUNCH MOTOR, ELEVATION AND PLAN — Figs. 1 and 2 
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THE DAIMLER OIL LAUNCH MOTOR, LONGITUDINAL AND TRANSVERSE — Figs. 4 and 5 
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we have seen, less than two minutes. The motor is stopped 
temporarily by shutting off the supply of combustible gas, 
allowing the ignition tube burner to continue burning, but 
for a complete stop the ignition tube burner is extinguished, 
in addition to shutting off the gas. 

The following is the mode of operation of the engine :—In 
the vaporiser A vapour is generated by the passage of heated 
air through the petrol, but to vary the strength of the mix- 
ture more air is added through the regulating valve H—Figs. 
1, 3, and S—or G—Fig. 7—before entering the cylinder, and 
thus the desired combustible charge is obtained. When the 
piston descends it draws in some of this gas mixture, and 
compresses it in its upward stroke. The compressed charge 
is ignited on the red-hot inner surface of the platinum igni- 
tion tube or cap the moment the piston reaches its highest 
point. The inner surface of this cap is always open to 
to the combustion chamber, and is kept red hot by means 
of the flame of the lamp L—Figs. 7 and 9. 

To start the motor, the vaporising chamber A and the 
burner reservoir B or p—Fig. 7—must be filled with petrol by 
means of a small pump from the tank placed in any conve- 
nient part of the boat, and this tank is portable for easy 
refilling on land. The valve in the service pipe between the 
tank and the pump must be opened before filling and closed 
afterwards. The indicator needle—Fig. 7—shows the quan- 
tity of petrol pumped into the vaporiser, and the latter is 
filled until the needle reaches the point marked “ Full.” The 
ignition tube lamp burner flames have to be extinguished 
before refilling the vaporiser. To start the motor the — 
burners heating the platinum caps G—Fig. 5—are lighted. 
This will be better understood by reference to Fig. 9. Some 
spirit is put into the saucer E. The valve V is opened, 
allowing petrol to rise in the tube E. Thus the lamp is started 
F, surrounded by the petticoat pipe F, and after heating by 
the spirit as a lighter for about a minute the lamp works 
automatically. 





Fig. 6—THE DAIMLER MOTOR 


A wick is used in the burner, which must be renewed from 
time to time like an ordinary petroleum lamp, a fine slot 
being formed in top of the burner. The ignition cap or tube 
is very small and is of platinum, and should be wiped out from 
time to time. When the platinum caps have become red hot, the 
adjusting or air-mixing valve H is opened a little more than 
half way, and a few sharp turns given to the crank handle J, 
Figs. 4 and 10. After a few revolutions the motor starts, the 
crank handle, being automatically released the motor running 
free of the screw shaft, and the hand lever K, of the reversing 
gear being in a central position. As soon as the motor is put in 
gear the air regulating valve H is further opened until the 
best position and greatest number of revolutions are obtained. 
The combustion chambers of the cylinder is surrounded by a 
water jacket, and the cooling water is sucked up by means of 
a pump, Figs. 1 and 3, from the outside water, the pump being 
actuated by the motor. The engine runs at about 400 revo- 
lutions per minute. 

The exhaust pipe W conducts the exhaust gases from the 
cylinders to an exhaust vessel U, Fig. 5, which damps and 
decreases the sound of the motor action. From this exhaust 
vessel these gases pass through another pipe into the atmo- 
sphere. The four-cylinder engine we have illustrated in 
detail shows the 10-horse engine in the the pinnace made 
for the London County Council. This pinnace is 37ft. in 
length, Sft. beam, and 3ft. draught, and is built for a speed of 
10 knots per hour. We give illustrations of several forms of 
the Daimler motor as used for tramway and other vehicles. 








THE ROYAL INSTITUTION. 


LORD RAYLEIGH ON SOUND. 

On Saturday, March 4th, Lord Rayleigh delivered the 
second of his lectures, at the Royal Institution, on “ Sound.” 
He described a method of obtaining two or more sources of 
" sound in perfect unison, and in the 
‘ same phase at the same time. This is 
| iit done by taking tuning forks having the 
' same rate of vibration, and keeping 

A them vibrating by means of electro- 

magnetic adjuncts, with a make-and- 

break arrangement, consisting of a 

dipper of platinum working into mer- 

cury, so as to give a periodic electric 

current. The forks, in perfect unison, 

should be used in the open air when 
experimenting, to avoid reflections. 

To show, so far as the lecture theatre 

K would permit, that it is possible to get 

two sounds “4 completely neutralise = 

: other, Lor Rayleigh took the 

iad column of air in the vessel K,. 

Fig. 1, as one resonator, and the air in the vessel A as a second 

resonator; the ends of the prongs of the vibrating tuning 

fork are represented at H H. The two air resonators 
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were each tuned to the same pitch as the fork, 
but they were in opposite phases, so that the one 
neutralised the sound made by the other. When one of them 
was cut off, by means of a piece of card placed in the position 
indicated by the dotted line N, the full musical sound was 
heard ; it was the same when the piece of card was placed in 
position indicated by the dotted line W; but when the two 
resonators were allowed to act together there was silence. 
Next he altered the pitch of one of two forks by loading it 
with wax; they then sometimes aided each other’s effects, 
and sometimes neutralised each other’s effects, producing 
what is known as beats in music; beats mark the time in 
which one vibrating body gains or loses over the other. Ifthe 
time of vibration of one fork be known, by means of these 
beats it is possible to ascertain the time of vibration of the 
other fork ; for instance, if there are ten beats in ten seconds 
of time, there is one vibration per second moreor less between 
the two forks ; if the period of one fork be known to be 256 
per second, then the other, as indicatedin the way just stated, 
must be either 255 or 257; by taking some wax off the fork 
of known period the beats became slower, showing that the 
forks are then more nearly in unison, which proves that the 
rate of vibration of the other fork is 255 per second. In 
cases in which great accuracy is required in these computa- 
tions, the beats are slowed as much as possible; he had 
worked with them at Cambridge at as low a speed as three a 
minute. 

The lecturer then exhibited an experiment by means of 
what is known as Blackburn’s pendulum, in order to show that 
a body is capable of having two independent kinds kK 
of vibration of different periods. This pendulum 
had two independent points of suspension, by 
means of the two wires, A K, Fig. 2, coming down 
from their attachments to the roof of the theatre. 

They were joined at W to the single wire WN, 

which carried a funnel filled with dark sand 

falling in a steady stream from its neck, so as to w 
draw a pattern on a great sheet of white cart- 

ridge paper upon the floor. This mode of sus- 
pension made the length of vibration of the 
pendulum four times longer in one direction than 

in the other direction, and caused it to trace out an 
elegant combination of curves upon the paper. 

Lord Rayleigh continued that it is difficult to 
get a good obstacle or screen opaque tosound. The 
best obstacle he knew of was a haystack of large 
size ; not one of the little ones built in some parts 
of the kingdom. There should be no trees, hedges, 
or other reflecting objects, near; then, if the experiment be 
fairly tried, a man close under the haystack on one side 
will scarcely hear a man shouting close under the haystack 
on the other side. Let AA A—Fig. 3—be the corner of a 
house, K an electrical bell ringing steadily, and N a listener. 
The latter will hear the bell clearly; but let an assistant then 
hold up a large newspaper or other reflector at W, the sound 
will be so greatly increased as to give evidence of the astonish- 
ing amount previously cut off. No other reflecting object 
must be near outside the house. 

To make sound shadows visible to those present at the 
lecture, the speaker employed a whistle A—Fig. 4—of very 
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high pitch, and through which air was steadily passing. He 
placed opposite it the sensitive flame K and the concave 
metallic reflector N. The flame was short and fluttering 
while no obstacle stood between it and the whistle, but every 
time a hand was placed at W the flame burnt steadily, and 
lengthened, as represented in the cut. 


In his third lecture on “Sound,” delivered on Saturday, 
March 11th, Lord Rayleigh said that progressive waves in air 
can be changed into stationary waves by reflexion; at places 
there is no to-and-fro motion, and these are the places of 
maximum condensation and rarefaction. At the loops there 
is nochange of density, but most motion. To show the forma- 
tion of stationary waves from progressive waves, Lord Rayleigh 
took the sensitive flame W, Fig. 5, fluttering under the in- 
fluence of the sound of the whistle, which sound came in the 
direction indicated by the arrow A, and he placed behind the 
flame the reflecting board N, which could be moved back- 
wards and forwards upon the board KK. It was thus shown 
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that the board N could be placed in certain positions, in 
which it would enable the flame to recover by its length. The 
flame ceases to flutter at the nodes of the waves, hence when 
sliding the board N to or from the flame, the distance passed 
by the board between two places of fluttering is half a wave- 
length of the particular sound. By this method the wave- 
lengths of sound can be calculated with considerable accuracy. 
The flame is most excited at the loops, where we hear the 
sound least. 

Lord Rayleigh stated that the sound of the whistle used 
was so high as to be inaudible to human ears. The principle 
of construction of the whistle was that of the bird call, like 
those used by bird catchers. It consisted of a tube A, Fig. 6, 
which might be of glass or metal, with a thin metal plate, 
say of tin or thin brass, at the top, with a hole through its 
centre, and fixed on to A with wax. Another thin plate with 
a hole, W, in it, was supported a little above the other plate 
by wax at NN. The air passes through in the direction of 
the arrow. The round holes in the pieces of metal had sha 
edges, and were somewhat truly made. Air was force 
through the whistle in the direction indicated by the arrow ; 
its pressure was prevented from changing by means of a 
manometer, and the whole ry rend was arranged to give a 
true note—a pure sound of definite wave length; this was 


done by the aid of the sensitive flame which came from a 
small pinhole burner. He had also a manometer acting with 
the flame. A little dust would throw either the flame or 
the whistle out. 

Observations on sound can be made with liquids by means 
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of jets; for instance, if coloured water under moderate 
pressure be allowed to escape as a jet into uncoloured water 
ee on sound can be made in that way. The jet 
‘flares’ in water by becoming sinuous. 

In the matter of the gas jet, the sensitive point is where it 
issues from the burner; an interval can be made between the 
jet and the place at which it is lit, and then the jet of un. 
ignited gas is a sensitive point. When the gas is ignited 
near the burner, the flame is sensitive to higher sounds than 
when the gas is not burning there. To get a sensitive flame 
there must be a slight deviation from perfect symmetry in 
the hole of the burner, and the flame is not equally sensitive 
in all positions of the burner. When he turned the flame to 
aright angle to its first position, it was scarcely sensitive to 
the whistle at all, because not in the position in which it 
desires to become sinuous, but when a reflector was put so as 
to cause the sound to impinge upon the flame from a proper 
direction, it started flaring. 

Lord Rayleigh next spoke of the principle of Huyghens’ 
zones as applied to sound. Let the — A, Fig. 7, be the 
whistle used in the experiments, and B be the sensitive flame, 
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impulses reaching the latter along the line A E B may make 
it flare, whilst sound reaching it along the line AH B may 
tend to stop the flaring, as it may be half a wave length out 
in relation to that vid AEB when it reaches B. Sound 
reaching B vid N and K may tend to increase the first effect, 
and vid W to reduce it. The zones are thinner as they 
recede from E in the direction K. The speaker then 
arranged the whistle and the sensitive flame so that the 
latter would not flare at all under the influence of direct 
sound, but when a circular metallic grating was suspended 
between the two, the flame flared because the grating cut off 
the interference waves. The principle of the grating may be 
explained by Fig. 8. It consists of a large disc of zinc, with 
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annular orifices cut in it, and cross-pieces left to hold the 
whole together; two strings, H and K, suspended it toa 
horizontal wooden rod: it had to be accurately centred 
between the whistle and the flame; if drawn slightly to one 
side of its proper position it would not act. The grating, 
said the speaker, might be considered to act the part of a lens 
concentrating the sound. : 

When a suitable bright light is placed in front of a circular 
opaque disc, a bright spot of light can by proper manage- 
ment be obtained opposite the centre of the other side of the 
disc. Lord Rayleigh showed that an analogous phenomenon 
can be obtained by means of sound, and that the sensitive 
flame could be made to flare every time a large glass disc 
was placed suitably between it and the whistle. 

In the course of his fourth lecture on “Sound” at the 
Royal Institution, Lord Rayleigh returned to the subject of 
his bird whistle and sensitive flame arrangement, by which 
the reality of sounds of too high a pitch to be audible were 
rendered evident. At home he had tried to get the highest 
pitch possible with this arrangement, and had produced 
sound-waves 0‘6cm. in length and 50,000 vibrations per 
second. Beyond this wave-length of about a quarter of an 
inch it was not found possible to go, either because the flame 
would no longer respond, or more probably because the 
whistle ceased to act. Some of the more shrill sounds can 
be heard for the first five or six seconds, and then die away. 
This is a phenomenon of fatigue, which comes on after the 
lapse of the time just mentioned. A rest of the ear for one 
second enables the sound to be heard again. He once, at 
Berlin, pointed this out to Professor Helmholtz, who said 
that from theoretical reasons he had expected it to be the 
case, but that he had never observed the phenomenon before. 

Lord Rayleigh, after dealing with ordinary musical flames, 
said that there is another way of maintaining vibrations by 
heat, in which the sound occurs after the removal of a flame, 
as demonstrated by Rita. In the Royal Insti- 
tution there was a huge piece of iron pipe— 
Fig. 9—A B, which pipe was suspended by the "j \* 
ropes K K to the roof of the theatre; at NN J § 
a disc of wire gauze divided the tube into a A 
short part below and a long part above. W was 
a great Bunsen burner and flame, and H Ha 
mirror at an angle of 45 deg., that the operator 
might see the flame and the gauze. In the 
experiment the gauze was made red hot and 
the flame then removed, upon which a powerful 
volume of sound came — the + . The 

ipe a red to be about 6ft. long by 5in. in iN 
alr The sound, said Lord Rayleigh, " 
was of course due to the vibrating column 8 
of air in the pipe; the air vibrated a little a 
backwards and forwards through the gauze, and 
at the same time there was a slight upward 
draught. The conditions were such that at ~% 
the place of the greatest compression the air 
took up heat from the gauze. To obtain the sound the gauze 
must . in the lower half of the tube. A complementary 
phenomenon is producible by means of hot air and cold gauze ; 
when thus varying the experiment the gauze must be in the 
upper half of the tube. 


On Friday, March 10th, Sir Herbert Maxwell lectured at 
the Royal Institution upon ‘Ancient Myth and Late 
Romance.” Sir Douglas Galton presided. At the close 
of the lecture Mr. T. E. Freshwater exhibited in the 
library, by means of the electric lantern, a series of slides 
illustrative of bee culture. The negatives had been taken on 
Paget plates; no shutter was used with the lens, a longer ex- 
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ith a small stop being preferred after several trials, 
ag Baap get good pfinition. The bees are so dark in 
colour that a rapid shutter was found to be of no use: more- 
over, they cannot be manipulated in blazing sunshine, for 
then they all tend to take wing. In photographing among 
the hives, it is necessary to move slowly and quietly, so as not 
to alarm or irritate the bees, and tobacco smoke has a 
tendency to make them keep at a greater distance than 
otherwise might be the case. 








THE CRYSTAL PALACE PHOTOGRAPHIC 
EXHIBITION. 


Tux Crystal Palace Photographic Exhibition, opened last 


Monday, contains a smaller show of apparatus and novelties 
than has hitherto been the case there on such occasions. 
Messrs. D. Noakes and Son, of Greenwich, exhibit a non- 
automatic regulator for compressed oxygen or other gases in 
bottles, which works—despite the high pressures dealt with— 
by easily turning the milled head, A A—Fig. 1—between the 


A A 








finger and thumb. W is the outlet of the gas, and K the 
usual movable point for controlling the speed of emission. 
H His a wing nut and differential screw. The larger gas 
channel K V ends in a long spiral hair-wide channel V Y, in 
the solid brass of the lower part of the regulator, and this is 
the chief point of novelty claimed for the invention. This long 
channel is under y},in. indiameter throughout. The friction 
it causes to the gas trying to escape, and the cooling effect the 
mass of metal would have upon any flame trying to pass 
downwards through the hair channel, are the elements tend- 
ing to the safety and convenience claimed. This regulator 
was shown in operation at the Palace, and worked well, so 
has now to stand the test of time and experience. 

Here it may be remarked, that a great defect in connection 
with the majority of compressed gas bottles in the market is 
that the lever handle for turning the main cock of the gas 
bottle is almost always much too short: this by jerkiness of 
motion is liable to let the oxygen start with too violent and 
voluminous a rush, which increases the element of danger 
when the gas comes in contact with any metal parts which 
may be greasy. 

Messrs. Noakes and Son exhibit also a limelight compound 
chamber jet, Fig. 2. The mixing chamber of this jet is 





Fig. 2 


double instead of single; in the cut, B is the outer chamber 


and A the inner one, somewhat of a spindle shape. The 
gases from the pipes enter A,so as to play upon opposite sides 
of the inverted cone, which they next enter by a small hole 
at the point of the cone, so as to get thoroughly well mixed 
before they pass to the nozzle of the jet. The claim made 
for this jet is, that it increases the light, economises gas, and 
works silently. The jet is fitted with a special lime-turning 
and raising movement combined, whilst a second movement 
is governed by a fine adjustment to enable the operator to 
place the lime cylinder in the best position by manipulation 
outside the lantern. The jet is also fitted with Noakes’ 
meena regulators, which are attached direct to the 
tubes. 


The same firm also exhibits a cut-off dissolver, by means of 
which after an operator has adjusted all the cocks governing the 
flames in the two lanterns, he can, by means of one turn of a 
lever handle, cut off all the gas, except a little hydrogen 
allowed to get through by-passes to keep a flame in each jet. 
Thus, if he then leaves the instrument, when he returns 
everything is made ready for work by turning a single handle. 

Messrs. J. Theobald and Co., of Farringdon-road, London, 
exhibit a cheap and simple hand-camera, which they call the 
“Meteor.” The principle of its plate-changing system is 
represented in Fig. 3. A spiral spring presses the plates 
forward, so that the front one is always in focus. After its 
exposure, it is released so that it falls upon a slanting board, 
then slides face downwards into a well at the back of the 
camera. The slanting partition breaks, to some extent, the 
fall of the plates, as compared with the magnitude of the fall 
were the plates allowed to fall direct into the well at the front 
end of the camera. 

We now come to a hand camera which is attracting some 
attention in the photographic world, the ‘‘Frena,” exhibited 
by Messrs. R. and J. Beck, the opticians. It is a camera 
which takes 40 cut films of celluloid, coated with sensitive 
emulsion. They are stored in the back of the upper part of 
the camera, and when released after exposure, are made to 
fall face forwards into a well in the front part of the camera. 
The films are of lantern-slide size, 8} by S8}in.; and the 


general appearance of the instrument may be gathered from 
Fig. 4, showing also how it is held by the hands, while the 
box is either pressed against the breast or allowed to rest 
upon the knee when making an exposure. Some points 
about this camera are, that cut films held as they are in this 
instrument present about as true a plane surface at the 
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moment of exposure as do glass plates, whilst they are 
infinitely lighter to carry than are glass plates, and that 
the camera is a new departure in this class of instru- 
ments by having a swing-back, a most useful addition. 
When the films are in their normal position at right 
angles to the axis of the lens, the handle outside the case is 
held in engagement by a spring register-catch K, Fig. 5, and 
can then be used in the ordinary approximately horizontal 
position. When, however, the 
camera has to be tilted, especi- 
ally over architectural views, 
the swing back has to be 
brought into play to avoid 
distortion, so in the top of 
the handle is mounted a small 
spirit level, L, Fig. 5, and on 
tilting the camera the handle 
must be so turned that the base 
of the spirit level is always in 
a horizontal position at the 
time of exposure, to keep the 
films at a right angle to the 
plane of the horizon. 

Thus this little hand camera 
has also some of the require- 
ments necessary for serious 
work, and hadit butarising and 
falling front, and were it accompanied by a light stand, like- 
wise if it should be found by experience that the film-changing 
arrangement invariably works perfectly, tourist photographers 
would begin to think of leaving heavier cameras at home, 
and enlarging their pictures, if desired, upon their return. 
There are difficulties in the way of applying rising and falling 
fronts to hand cameras, one of which might be surmounted 
by the use of the pleated leather fronts of Messrs. W. W. 
Rouch and Co. This promising little camera is now on its 
trial among the public; it is ingenious in design, and a step 
in the right direction. 

Why isit called the ‘“‘Frena?”’ Messrs. R. and J. Beck say 
that the word is derived from the words Faro and Crena, 
according to Carroll’s law in ‘‘ The Hunting of the Snark,” 
that from the words ‘“‘Fuming” and “Furious” a perfectly 
balanced mind will derive the word ‘‘ Frumious.” 

Mr. Charles F. Treble exhibits an arrangement of Welsbach 
lights for taking photographs by gaslight. For taking por- 
trait of three-quarter length, seventeen C lamps are used, 
and the exposure given he states to be six orseven seconds. 

In the collection of photographs on view is a photographic 














Fig. 3 


copy, by Dr. J. Reynolds, of an old picture, and the copy 
made to look as old by steeping in a cold infusion of tea. 








THREE THOUSAND HORSE-POWER TRIPLE. 
EXPANSION ENGINE. 


On page 319 we publish a second engraving of the large 
engines by Messrs. Hick, Hargreaves, and Co., for a cotton 
mill near Bombay. The engines have been made for Messrs. 
Sassons, and are now in course of erection. The first engrav- 
ing appeared on page 294 of our last impression, and was 
from a photograph taken from the rear of the engine. That 
given on page 319 is, as will be seen, from the crank shaft 
end, but the crank shaft is omitted, as it was impossible to 
put the cranks in place on the shaft. Even one crank would 
have so increased the weight to be handled that it could not 
be fixed before reaching its destination, the shaft alone 
weighing some 16 tons. The fixing of the second crank would, 
in any case, have to be left until at its destination, because 
the two bosses for the big fly-wheel must be first put on, and 
each of these weigh 10 tons. From these figures, and the 
engraving on page 319, some idea may be gathered of the size 
of this monster mill engine, but in future impressions we 
shall publish further engravings. 








THE OIL ENGINE LAUNCH PETREL. 


THE use of petroleum for the motive power of a launch is well 
illustrated by the launch Petrel, which Messrs. Priestman are now 
running on the Thames, and may be seen on two or more days per 
week from the landing stage at Westminster Bridge. The engine 
uses the ordinary petroleum om oils, and is fitted with some 
recent improvements, one especially worthy of notice being Messrs, 
Priestman’s new self-starter. This consists mainly in a hand air- 
compressing pump, by means of which a charge of air can be com- 
pressed an ed into one of the two motor cylinders, carrying 
with it an oil spray vapour, and reaching the combustion chamber 
at a sufficient pressure for giving the engine a ‘‘ kick-off,” the 
charge being exploded by the simple.clectric a tus. used with 
the engine. Another feature of this oil launch is its propeller, 
which is made on McGlasson’s reversing system, so that the revérsal 











of the direction of movement of the boat may be made with the 
engines continuously running in the one direction. The screw 
shaft and the engine are thus relieved of all shocks due to revers- 
ing. The apparatus as applied by Messrs. Priestman has been well 
worked out, and its operation appears to be in every way satisfac- 
tory, while the results are achieved by simple means. The 
reversal of the angle of the propeller blades is very easily and 
quickly made by a handwheel near the steering wheel, and Messrs. 
Priestman are to be congratulated on the success of the invention 
they have taken up partly against unfavourable criticism. 








AMERICAN ENGINEERING 
(From our own Correspondent.) 

Jetty harbours on the Pacific Coast.—A paper with this title, by 
Captain T. W. Symons, U.S. Engineers, was presented at a recent 
meeting of the American Society of Civil Engineers. The Pacific 
Coast is generally high and rocky, and in its length of 3120 miles 
of shore line has few good harbours. The shore is formed largely 
of sands easily moved. The slope of the ocean bottom near the 
land is about four fathoms per mile. The main ocean current is 
from the north-west, producing a reflex eddy current to the 
northward along the coast. The prevailing summer winds are 
from the north and north-west, and the severe winter winds from 
the south and south-west. These cause currents near the shore 
in the same direction, extending seaward sixteen to fifty miles, of 
one to one and a-half miles per hour. The tides increase in range 
from 3°7ft. at San Diego in the south to 6-2ft. at the mouth of the 
Columbia. At the head of Budd’s Inlet the range of tides reaches 
18ft. to 20ft. The first jetty on the coast was at Yaquina Bay, 
with a tidal area of five square miles, a tide of 7ft. to 1lft., and a 
reef a quarter of a mile out forming a breakwater. The depth 
inside was four to five fathoms, which could be increased by scour- 
ing. The plan adopted was to construct two jetties 2300ft. apart 
at the harbour throat and converging to 1000ft. at deep water, the 
north one being 3600ft. and the south one 2300ft. long. These were 
so located as to deflect the channel to the south of the reef. The 
jetties are rubble mounds reaching to high-water. The south jetty 
was built on brush mattresses 4ft. thick resting on sand, and the 
north one on the rock bed. The work was done by trestles and 
tramways. An interesting feature was the use of a revolving pile- 
driver, which could drive piles 15ft. in advance. The mattresses 
were of brush fascines and pole-bound together, and were con- 
structed underneath the tramway tracks and around the piles, 
loaded with stone, and sunk. The sinking of piles in sand is now 
done entirely by the hydraulic method. The total cost of the 
jetties was about 90 dols. per linear foot. The result reached has 
been to double the low-water depth on the bar, and maintain it in 
a good location ; the least depth for a year has been 14ft. to 15ft. 
Outside of the channel, against the jetties, great quantities of 
sand have accumulated. It was only when both jetties were com- 
pleted that permanency ensued in the channel, as before the north 
jetty was finished the channel wandered greatly. At the mouth of 
the Columbia River the work is about completed. A jetty con- 
sisting of a rubble mound, built on mattresses 3ft. thick and 40ft. 
wide, was built up to low-water. It reached in a north-westerly 
direction from Point Adams to a point three miles south of Cape 
Disappointment, and is 43 miles long. The object was to concen- 
trate the water of the river within a moderate width, and discharge 
it as a unit to the sea. The result has been to increase the depth 
at low-water to 29ft. in a single channel, thus far permanent, which 
is 1300ft. wide ; at 27ft. depth it is one mile wide. The jetty has 
cost 83 dols. per linear foot. 

Railway viaduets for Chicago.—For several years past the city of 
Chicago, Ill., has been trying to find some means of doing away 
with the inconveniences and dangers of the numerous railway . 
tracks which enter the city on the street level, and cause much 
hindrance to traffic, and much loss of life at the crossings. In 
some cases viaducts have been built over the tracks, but as the 
city is very flat, this involves steep grade approaches. The city 
has now tackled the question in earnest, and has passed an ordi- 
nance requiring all passenger and freight tracks to be elevated, and 
dividing the area of the city into three zones. Within the first zone 
the work is to be commenced by July, 1893, and completed by 
January, 1895; within the second zone, July, 1895, to January, 
1897 ; and within the third zone, which extends to the city limits, 
between July, 1897, and January, 1899. Switch tracks will not be 
affected, but the railways will probably remove their yards outside 
the city, thus reducing the switching nuisance and freeing a large 
area of valuable land. The elevated structures must be of iron or 
steel girders on iron or steel columns 24in. square, with a clear 
headway of 16ft. There is to be a solid floor, covered with broken 
stone ballast, or asphalted between the rails. As the trains can be 
run faster when they have not toslacken speed for the crossings, a 
less number of tracks can carry the present traffic, and as several 
railways run into most of the large terminal stations, the cost will 
be divided between them. 

Thirty-ton coal car.—The standard coal cars of the Chicago, Bur- 
lington, and Quincy Railroad are of 60,000 lb. capacity, with hopper 
bottom and doors operated from the sides to discharge the coal 
through the bottom into a coal pile. The cars are 30ft. long and 
8ft. 6in. wide over the sills, 27ft. 5in. long, and 8ft. wide inside 
the body, 8ft. high from rail to top of side, and 4ft. 7in. deep 
inside the body, the sides being strengthened by #in. horizontal 
truss rods to prevent bulging. The body weighs 12,000 Ib., and is 
carried on two four-wheel trucks with 33in. wheels and iron frames 
of the diagonal pattern. The trucks weigh 6000 Ib., each makin, 
a total weight of 24,000 Ib. for the empty car. The cars are fitte 
with automatic couplers and the Westinghouse quick-acting freight 
train brake, operating a brake shoe on each wheel. The brakes 
can also be operated by the ordinary hand wheel. The sills are 
of oak, 5in. by Yin. for the longitudinal sills, and llin. by llin. for 
the end sills. The sides are of hard pine planks, 2#in. thick by 
llin. deep, secured ‘to outside vertical stakes or posts of oak, set 
in steel sockets on the sides of the sills. The trucks have a wheel 
base of 5ft. each, and are 20ft. apart between centre pins, giving a 
total wheel base of 25ft. The axles are of steel, collarless, and 
with journals 44in. by 8in. The bottom opening of the hopper is 
about 5ft. by 3ft. e cars cost about 493 dols. each. 

Flying machines.—A number of engineers and other scientific 
men in Americashave been considering the practicability of flying 
machines, for the last few years, and numerous experiments have 
been made and investigations conducted. It is now stated that 
Professor Langley, of the Smithsonian Institute, has developed a 
practicable machine. As now made it is a working model only, 
not intended to carry engers. The body is in shape similar to 
a mackerel. The backbone is a tube 15ft. long and 2in. diameter, 
of aluminium steel, carrying steel and aluminium ribs. A thin 
jacket of asbestos covers the upper portion of the body. It is 
unusually porous, and probably is employed to prevent undue loss 
of heat by radiation. The wings or a#roplanes are sector-shaped, 
and consist of light frames of tubular aluminium steel covered 
with China silk. The front one is 42in. wide in the widest part, 
and has an extreme length of 40ft. from tip to tip. The rear one 
is somewhat smaller. Both aéroplanes are designed to be adjustable 
with reference to the angle they present to the air. A tubular 
mast extends upwardly and downwardly through about the middle 
of the craft, and from its extremities run stays of aluminium wire 
to the tips of the aéroplanes and the ends of the tubular backbone, 
and by this trussing arrangement the whole structure is rendered 
exceedingly stiff. e engines are located in oneend of the body, and 
are of the double-oscillating type. They weigh 60 oz., and develope 
one-horse power, the lightest of that power ever made. There are 
four boilers of thinly-hammered —— weighing a little more than 
7b. each, and they occupy the middle portion of the fish. Instead of 
water, a very volatile hydro-carbon is employed, the exact nature 
of which is a matter of secrecy, but which vaporises at a compara- 
tively low.temperature. _ The fuel used is refined gasoline, and the 
extreme end of the tail of the “fish” is utilised for a storage tank 
with a capacity of one quart. Before passing on to the boilers the 
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gasoline is volatilised by going through a heated coil. There are 
twin-screw propellers, which would be made adjustable to different 
angles in practice, to provide for the steering, but which in simply 
a working model are necessarily fixed at a certain point for a given 
trial. Screws of various pitches, and ranging from 20 to 80 cm. in 
diameter, have been experimented with, but it is not yet definitely 
determined which shall be adopted for trial. With the smallest 
the engines develope a s of 1700 revolutions a minute. With 
the larger ones the sp was somewhat decreased. Prof. Langley 
has succeeded repeatedly in producing successful flights by small 
models. They would fly as long as the power lasted, the power 
being applied by means of lightly-wrapped rubber bands, on the 
principle of the string top. The lightest of these little models 
weighs 16 grams, and will soar from one end of the room to the 
other as freely as a bird. It may be supposed that the gross 
weight has been so far reduced as to give hope of actual success 
now, inasmuch as an outdoor trial has been planned. 








LETTERS TO THE EDITOR. 


(Continued from page 317) 





HIGH-SPEED PUMPS. 

Srr,—Mr. D. H. Morton, of Glasgow, has been good enough to 
write a friendly criticism on my ‘‘ High-speed Waterworks Pump,” 
illustrated in your edition of 3rd March last. With your permis- 
sion I would like to make a few remarks upon his interesting com- 
munication. He makes a generalisation that waterworks engineers 
and superintendents are the best judges of the proper speed of 
pumps and other matters specially concerned therewith. This, 
however, can scarcely be inferred from their p’ in other 
directions, and if they still remain contented with the old-fashioned 
slow running three-throw pump, they are still behind the times, 
just as they were a few years ago in regard to the Cornish engine. 
Then, its highly economical performance was praised above all 
things, totally ignoring the fact that these results were calculated 
upon a far higher average duty than these engines should ever 
have been called upon to perform. 

Was it not the marine engineers who first led the way with 
triple-expansion? And to look at the latest waterworks practice, 
one might think the pumping engines might have been designed 
for a sea-going steamer. Waterworks superintendents never took 
the initiative in this, but quietly waited until an assured success 
had been obtained by their confréves. They have now got the 
new engines with the old pump, like a horse and a donkey pulling 
the same cart, and have only now to show a little further enter- 
prise and adapt new pumps to run at suitable speeds, and then 
they will get a thing that has some go in it. 

It is a curious psychological fact that so many people argue as 
if men whose minds are constantly at work upon pumping or any- 
thing else, must necessarily be the best judges of what is most 
suitable for their own requirements. I would not go so far as to 
say they are the very worst judges, but certainly all experience 
shows them not to be the best. 

The mind of any engineer occupied with one subject tends to 
run in a rut when his experience is not corrected by observing 
methods adopted in other branches of his profession, and one who 
designs locomotives may even gain useful ints from the maker of 
a traction engine. 

All the same, it is refreshing to tind anyone boldly maintaining 
the old-fashioned view in the face of all the experience of an 
aggressive modern progress ; but if we.go too far in this sort of 
ideality, we cannot very well stop until the stone age comes back 
again. Returning from this slight digression, I notice that my 
critic accepts a bucket-speed of 225ft. per minute, and mentions a 
pump by M. Farcot which works well at 350ft. per minute. After 
this he professes to doubt the sibility of driving one of my 
pumps at 560ft. per minute ; this being the very thing I say can be 
done so easily. e one speed is only 3°7ft. per second, and the 
other is but little more than that due to lft. fall; and surely this 
is not much to be frightened at. Another point occurs to me, viz., 
the common confusion between a bucket speed obtained from a 
long stroke and few revolutions, compared with a corresponding 
speed obtained from many revolutions and a short stroke. These 
are by no means the same thing, as a little study of the high-speed 
engine question would soon show. The relationships are different ; 
so are the proportions, and so is the treatment required. 

It can be of no general interest to discuss mere differences of 
opinion; such as whether an air vessel should be placed over a 
delivery valve or over the pump. Mr. Morton thinks the former 
the proper place, while I maintain that the air vessel should be 
fixed over the pump barrel, for that is where irregularities are 
created.: Theoretical perfection supposes a continuous flow of 
water through a delivery valve, which thus should remain open all 
the time the pump is working. Why, then, does it need any air 
vessel at all? And why, may I inquire, should there be any diffi- 
culty in fixing an air vessel in any place desired? Surely we can 
provide tackle strong enough to lift it. 

The term ‘“‘suction vessel” may perhaps be no more scientific 
than ‘‘ vacuum vessel,” for both are terms in common parlance, 
used just as we say ‘‘the sun rises and sets,” when every school- 
boy knows it does nothing of the kind, and that both effects are 
due to the rotation of our earth round its axis. 

The last point I shall refer to is that of multiple valves, which 
were used long before my pump was designed ; but for all that I 
have no reason to believe the general arrangement of my pump to 
be anything but novel, and perhaps Mr. Morton can inform me, with 
chapter and verse, where the published description of a similar 
pump may be found, for I know of none. 

That a knowledge of the advantage of multiple valves cannot be 
very ancient was shown by my seeing two pumps in America a few 
years ago. Both were doing identical work ; one, however, was 
well designed and provided with numerous small valves, and 
worked with perfect smoothness, while the large flap valves of the 
other made a tremendous noise, as if every stroke would have been 

its last. It bore the appropriate local name of “‘Brute Force and 
Ignorance.” The quiet running pump was made by an American 
firm, and I am sure all your readers will share my regret at 
learning, as I did by the name-plate upon it, that the “ Brute 
Force and Ignorance” came from Mr. Morton’s go-ahead native 
city, Glasgow. ARTHUR RiGc. 

April 11th. 





THE AFONASIEFF FORMULZ. 
Sir,—Mr. Afonasieff’s fundamental relation between the speed 
and indicated horse-power of a vessel, is stated by him, to be— 


ct 19 H 3 T 
3 pi =. / og bw es 
( A ) 1000 B (1) 
which, by the simplest rules of algebra, might equally be written— 


1000 + 8 vont _ aah 
a) H  \B/’ 
and, anyone acquainted with the usual ship propulsion formulas, 
; Bw 
will recognise the factor Lat as the value of the old Admiralty 
displacement formula usually denoted by C, so that in point of 
fact, the foregoing formula is— 
dca 1 (AMLAs 
1000\ B /° 
Obviously, in experiments upon the same vessel, tried under like 
circumstances, at different speeds, all the factors of the second 
member are invariable. 


Hence, vic=a constant, is the strict meaning of the formula. 


If Mr. Afonasieff, or any other person, believes multiplying the 
Admiralty coefficients by the cube root of the speed, ot dee 6 


That, in itself, C ought to be a constant, is a fact which has been 
recognised from the origin of steam vessels, and is a direct conse- 
uence of Newton's scholium to the third law of motion. The 
dmiralty formula appreciation of this was, certainly, a ludicrous 
one, and instead of investigating the causes of discrepancies ; see- 
vs 


ing the formula = EO? in no instance, showed the slightest ten- 


dency to constancy, the inebriately varying results were adopted 
as the measure of comparative efficiencies of vessels. x 
About seventy years ago a savant, the late Professor Réech, 
endeavoured to reconcile matters by substituting for the theory, 
in a steam vessel the resistance varies as the square of the speed (upon 
which the Admiralty formulas were based) this other hypothesis— 
the resistance varies as the § power of the speed; compounded 
with another hypothesis—bodies of similar form, but different 
lineal dimensions, respectively, propelled at speeds proportionate 
to the square root of a lineal dimension, would have this coefficient 
constant. In effect, the theory adopted by the late Dr. Froude, 
und propounded by him with great ingenuity and ability: condi- 
tions under which we should have C V} constant. Mr. Afonasieff’s 
hypothesis implies, C vi as constant, and involves the resistance 
to vary as the { power of the speed. These theories are all wide 
of the truth, as the constant product is given by the function, 
av 
Cc or , the meaning of which is—the resistance function is 
transcendental, and not parabolic, and the speed enters as an 
exponent. Thus, multiplying C by the factor 10* Vand dividing 
out the V2. we then have the general form of the constant, 
> pa 
D3 v10" 
E . 


D5 factor, 
(See data, THE ENGINEER, December 16th, 1892.) 


Or, when we make a further slight correction on the 


eS aV 
D*V 10 _¢,. Example, for H.M.S.S. Shah. 


Speeds V = 16°45 12°13 8°01 5°32 
Then ‘0798 V 1°3127 “25065 6392 “4281 
Add log. V 2 1°2162 10846 * 9037 “7206 
Add log. D? 2°2685 272635 2° 2635 272035 
Subtract log. E = 3°87387 3° 3980 28877 275025 
Sum, orlog.C) = “wLST “91ST “1ST “W187 


a="0798. D=5922 tons. The corrected constant is, therefore, 
3 
C, =8°293 for all these speeds ; and since log. Ds —-9187 = 1°3448, 
99-19F VW 19 W78V ’ j 

we finally obtain, 22°135 V 10 . =1. In exact uniformity with 
Newton’s two-hundred year-old statement. Briefly: The work 
done is always equal to the power doing it. Unless the circumstances 
of trial suffer some change, the numerator exactly represents the 
work done at the various speeds; comparative efficiency of the 
same vessel at different speeds, is an altogether illusory problem, 
which has met with a large number of imaginary and deceptive 
solutions. 

4 = B,a constant for the same screw 
propeller. Mr. Afonasieff makes an approximate statement which 


Again, in his equation, 


may be misleading. This would give: Log. 4 = log. B +- 2log. N; 


P , : E 
whereas, I have shown, the strict expression is: Log. «= 


og. avai J + (a —- x) V, something very different. Take an 
example: H.M.S.S. Iris, V. set, THE Excixgen, October 29th, 


1892, We have: Log. 4 = log. 5°839 + -0625 V. 





Trial speeds V = 19°979 16°10 12° 653 
By data, log. E = 3°8653  8°6928 3°3576 

» log. N = 19750 1°9202 18016 
Differences, log. = = 1°8903 17726 15560 

‘ By Formula. 
Vv = 19°979 16°10 12633 
0625 V = 1°1240 aii 1° 0063 : “7899 
Log. constant = ‘7663 "7663 7663 
Sum = 18038) 17726-5082 
In complete agreement. Contrast this with Mr. Afonasieff's 
result— 

Values of log. a = 1°8903 17726 —-1°5560 
Deduct, 2 log. N= _-8°9500 3°8404 3°6082 
Values, log. 8 =-3°9403  -3°9322 -3-9528 


Though approximate, these vary by 5 per cent. 

At the conclusion, Mr. Afonasieff applies his formula to steam 
launches. In its simplest form, applied to two trials of the same 
vessel, as shown at the beginning, we have: ¢* C = constant. One 
of Messrs. Yarrow’s torpedo boats, 95 tons displacement, was 
propelled 23°032 and 11°645 knots by 1130 and 125 indicated 

3 vs 

horses respectively. Hence, C = a “. ’ = 166-1 and 194°1,which 
multiplied by the value of a, we obtain 472°6 and 439°95, which 
are nearer constancy, although they fall 74 percent. short. But 
the formula, E = 2-266 V 10 “*”, satisfies the sought condition ; 
and, as in the margin, gives the exact power within the wide 
range of speeds. 


Speeds V = 23°032 11°645 
“058 V = 1°3359 “6754 
Add, log. V = 1°3623 1°0661 

» log. 2°266 = * 3553 * 3553 
Sum, or log. E = 3°0535 2°0968 


2 = 1181 125 
Glasgow, April 3rd. ROBERT MANSEL. 


INCRUSTATION AND CORROSION IN BOILERS. 
Sir,—Our attention has been drawn to a paragraph in your 
paper, ve a new process for the preservation of boilers; and, as 
representatives here of the Electric Corrosion Company, of Cardiff, 
we are interested. In closing you remark, ‘“‘ The dynamo which 
the company provides for this special use, and for the lighting of 
the engine-room, had better be employed all the time on this light- 
ing, and the boilers had best be preserved by feeding with pure 
water.” With this latter portion we entirely agree, provided pure 
water could be obtained ; but unfortunately, however, for steam 
users, this is rarely possible. Further, even when evaporators and 
filters are used towards this end, corrosion, pitting, and scale still 
take place ; a fact to which most engineers will agree, and without 
which there would be fewer chemical compositions and nostrums 
sold, some of more or less utility, others positively dangerous. 

It is not our object to animadvert on such specialities, but would 
point out that a process which will prevent corrosion, pitting, and 
scale, without the addition of foreign matter to the feed-water, is 
surely the common sense one, so long as there exists the necessity 
of protecting boilers. We do not think anyone on reading the 
enclosed pamphlet would seriously entertain the idea that the 


lighting of the engine-room was the primary object of this jnvention, 
as in point of fact it is only a byeissue, and comparatively of small 
moment to the problem of the boilers, and we are uuder the im- 





constant : they have a great deal to learn, 


pression that the writer of the article could not have grasped the 





——_.. 


principles on which this process is based, or he woul 

Somimitted this opinion to paper. I trust you will find it Pcelr 
to insert this letter, as there appears some cause for qualifying _ 
remarks in question, R. D, SMILLIE AND Co ; 

Glasgow, April 3rd. F 

(We print Messrs. Smillie and Co.'s letter, as we have no wish 
to say anything against any possibly useful application of electrical 
apparatus, but we must still insist that the best way to bons 
boilers in good condition is to supply them with pure water ties 
from air, except occasionally, when a Tittle sea water or hard w. = 
may do good,—Ep, E.] 

EARLY RAILWAY TICKETS, 

Sir,—The statement which appeared in your columns th, 
July 17th, 1832, “when the West Bridge Station, esha, 
opened, metal tickets were used,” is perfectly true and correct. 
One of these old brass tickets I have presented to South Ke ‘ 
ton Museum, and another to the Chicago Exhibition 
illustration of one is enclosed with this letter. 

Your correspondent ‘‘A. W. D.”—page 289—refers to the 
“coral coloured and printed in gold” invitation card, which was 
presented by the directors to a certain number of leading men in 
the town, to ride free in the first train. This card was a private 
invitation, and not a public railway ticket which could be pur- 
chased, The ordinary passengers bought their brass tickets at the 
booking-oflice in the usual way. 

When the Stockton and Darlington line was opened in 1825, and 
the Liverpool and Manchester in 1830, I find that special private 
invitations were issued by the directors. The one possessed by 
“* A. W. D.,” dated 1832, is by no means the first of its kind, * 

The engine which drew the first train from Leicester w: 
Comet, driven by George Stephenson himself, 

CLEMENT E, Srrerrtor, 
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Saxe-Coburg House, Leicester, 
April 8th. ta 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue April quarterly meetings have taken place this week, yester- 
day at Welvetomnnten, and to-day—Thursday—in Birmingham, 
Ditferent from the January quarterly meetings, when marked bars 
were reduced 10s, per ton, to-day’s gathering in Birmingham did 
not see any important change in prices, and was, therefore, devoid 
of the interest which in this respect attached to the January 
gatherings. Trade, however, was steadier than at that date, since, 
while in the first month of the year the effect of the reduction in 
marked bars upon second and third-class finished iron was un- 
certain, to-day there was an absence of disquiet on the prices ques- 
tion. Prices for best manufactured iron were re-declared on the 
basis of £7 10s. for bars, £8 for hoops, £8 10s. to £9 for branded 
boiler-plates, and the same for sheets of 20 w.g. rolled by the 
“list” houses. 

An element of uncertainty was, however, introduced into the 
market by the present position of the ironworkers’ wages question. 
Some difficulty has been experienced in fixing a date for the 
ensuing arbitration upon the masters’ claim for a 24 per cent. 
reduction, by the absence from home of Sir Thomas Martineau, 
the president of the Arbitration Board, but a fixture has now 
been arranged for next Monday in Birmingham. Buying and 
selling this afternoon had, therefore, to go on without iron- 
masters knowing whether Sir Thomas will award a_ reduction 
or not, and this tended in some degree to restrict trans- 
actions. The feeling on ‘Change was almost universally in 
favour of a drop in wages, and numbers of ironmasters went 
so far as to declare that the reductions instead of being only 
24 per cent., ought, considering the present state of trade, to be 
5 percent. The employers base their claim for a drop not only 
upon the recent reduction in the average selling price shown by the 
Staffordshire Wages Board accountants, but upon the circumstance 
of the recent North of England 2) per cent. drop. The men on 
their part refuse to accept the reduction, because the present price 
of 7s. 9d. per ton for puddling should, they argue, constitute the 
minimum wage, and further, since they decline to admit that the 
6d. per ton difference which now rules between wages in this 
district and the North of England should any longer be considered 
an arrangement not open to an advance. 

The masters declare that the present wages position in Stafford 
shire would not have arisen if the North of England ironworkers 
had agreed to an amalgamation of North of England and Stafford- 
shire sliding scales, as was recently pro If an amalgamation 
had taken place, the reduction last shown in selling prices in 
Cleveland, and that now returned in this district, would have been 
insufficiently combined to entitle the employers in either district 
to a fallin wages. Since, however, the Cleveland men decline to 
consent to one united national scale, their wages have now fallen, 
and the Staffordshire masters must have rfc relief, 

Prices of unmarked finished iron to-day were without alteration 
on the January quarterly meetings, but compared with this time 
last year they were lower by 5s, to 7s. 6d. per ton on common bars; 
5s, or more on second-class bars ; 2s. 6d. to 7s. 6d. on hoops, and 
as much as 15s, to 17s. 6d. per ton on gas tube strips. Common 
bars, which at the April quarterly meetings of 1892 were quoted 
£5 17s. 6d., and in some cases £5 15s., were to-day £5 10s. 
Second-class bars, which a year ago were £6 15s., were to-day 
£6 7s. 6d. to £6 10s. Hoops, which in April, 1892, were nominal 
at £6 12s, 6d., were to-day £6 5s. to £6 10s., and gas strip, priced 
twelvemonths ago at £6 7s. 6d., was selling to-day at eb Os. as 
the price of non-associated makers, and £5 15s. on the nominal 
open market price of association firms. 

Sheets for galvanising purposes showed less change than might 
have been supposed upon the prices of the corresponding meeting 
last year. At that date singles were selling at £6 15s. to £7; 
pl a £7 to £7 5s.; and lattens, £8. This afternoon singles were 
practically the same figures, or in some cases perhaps as low as 
£6 12s. 6d. doubles were understood to be £7, and lattens, £7 lis. 
Thus even upon doubles and lattens there was only a drop upon the 
year of 5s. perton. Considering the state of the market, such « 
comparision cannot be regarded as unsatisfactory, though it has to 
be borne in mind that the prices of raw materials, such as pig iron, 
coal, wages, and the like, have fully kept up in the interval. 
Galvanised corrugated sheets exhibited a fall this afternoon, com- 
pared with a twelvemonth since, of 15s. to £1 per ton. In 
April, 1892, 24-gauge in bundles, delivered Liverpool, were quoted 
on the market at £11 15s. to £12 per ton. The quotation to-day 
for ordinary sorts was as low as £10 15s, to £11, though for superior 
brands more money was asked. Boiler-plates rolled by the list 
houses showed a fall of 10s. per ton, contrasted with the quarterly 
meetings of last April. The quotations at the earlier day were £9 
to £10 and upwards to £11 and £12, while to-day prices were 
named as £8 10s. to £9 10s. and upwards to £10 10s. and £11 10s., 
extra treble best being £14 10s., and best charcoal ditto £18 15s. 
Common plates to-day ranged from £7 to £8, according to whether 
tank or boiler sorts were specified. 

In the pig iron trade the amount of business done was not 
large, compared with an April quarterly meeting in a normal 
period of trade, cc s not ing to care about anticipating 
their wants far ahead. The inactivii; at the mills and forges 
during Easter and since that date has left consumers with some 
extent of pig iron stocks on hand. In addition to this, the 
d d for factured iron is not so brisk as to necessitate any 
heavy immediate consumption of raw material. Here and there, 
however, some good sales were made, and an increased business is 
likely to be done in the next fortnight. Midland imported pigs 
competed sharply with Staffordshire makers, and prices of all 

















descriptions favoured buyers. : 
Quotations of pig iron showed a drop compared with last quarter, 
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8s. per ton on Northampton and Derbyshire sorts 
dey 3 a po on’ Linoolns. Staffordshire cinder a8 showed a 
ionp of about 2s., and part-mine forge sorts 2s. to 3s. per ton. 


hematites were down 3s. to 4s. per ton on forge sorts, 
hey “ pr figure on foundry numbers, while Welsh hematites 
were easier than three months ago by 3s. to 5s. per ton. North- 
ampton pigs, which last quarter-day were quoted 42s, to 43s. per ton, 
were to-day an average of 39s. to 40s.; Derbyshires, formerly 
43s. to 44s. per ton, were this afternoon 41s, to 43s.; and Lincolns, 
which last January stood at 49s, nominal, were to-day 44s. to 45s. 
Leicestershire pigs were quoted 43s. 6d. to 44s., delivered to 
stations in this istrict. ematite yi , which in January were 
quoted 588. 6d. to 59s, for Cumberland forge sorts, delivered here, 
pe 59s. 6d. to 60s. for foundry numbers, were to-day freely 
obtainable at 55s. for —- and 56s, upwards for foundry, while 
Welsh forge was 52s. 6d. per ton upwards. Staffordshire and 
Shropshire all-mine pigs remain as last quarter at 57s. 6d. for hot- 
air, and 97s. 6d. to 100s. for cold air qualities. Part-mine forge 
pigs which last quarter were 43s, to 45s., were to-day 40s. to 43s.; 
and cinder pigs, formerly 36s. to 38s., were to-day in actual 
business 34s. to 36s. ‘ ae 

Current pig iron rates, contrasted with this time last year, 
exhibit a fall of 5s. per ton on hot air all-mine Staffordshire sorts, 
2s, to 3s. on part! mines, 2s. 6d. to 3s. 6d. per ton on cinder 
pigs, and 4s. on Midland brands. At the ow meetings, 
1892, Staffordshire all-mine pigs were quoted 62s. 6d. to 65s., part 
mines 45s., cinder pigs 87s. 6d., Northampton and Derbyshire irons 
44s, to 45s., and Lincolns 47s. 6d. to 48s. nominal, 

The local steel works mostly keep active, and the largest 
concerns who make for the open market are fully employed. 
There is also a good trade doing in steel for other districts in the 
form of plates and other structural sections, and also in the shape 
of blooms, billets, slabs, and tin bars for rolling-down purposes. 
Prices of steel of Staffordshire manufacture and of basic Bessemer 
quality were this afternoon rather easier than three months back, 
the result of competition from other districts, while compared with 
a twelvemonth ago = were from 10s, to 15s. per ton lower. 
This time last year basic Bessemer steel was quoted £6 for bars, 
£6 angles, £6 10s. bridge and girder paoes, and £7 10s. boiler- 
plates. To-day prices were quoted at £5 10s. for bars, £6 channels, 
£5 15s. bridge-plates, and £6 10s. boiler-plates. 
steelmakers a year ago quoted billets £4 15s., steel weg bars £6, 
wire rods £6 12s. 6d., delivered Birmingham, and up to 3in, 
£6 15s., but to-day their prices were a good deal below these 


The Shropshire 


figures. 

rhe coal trade was a centre of great interest to-day in conse- 
queace of the firm front which coalmasters maintain upon the 
question of prices. Great complaining was still to be heard from 
ironmasters of the course which colliery owners are pursuing. 
They declared unhesitatingly that much injury is being done to 
trade. The lower prices of fuel which prevail elsewhere are 
enabling ironmasters from other parts of the kingdom, particularly 
the North of England, South Wales and Lancashire, to take 
orders which should have been placed in this district. These 
orders, however, on account of the present price of fuel, it is im- 
possible for Staffordshire to secure. Until some reduction in coal 
takes place, there will not, it was freely declared this afternoon, 
be any improvement in ironmasters’ position. Coal was quoted to- 
day at 8s. to 8s. 6d. for common forge, 9s. to 9s. 6d. for superior 
forge and mill sorts, and 9s. 6d, to 10s., and on to 12s. for furnace 


sorts. 

Midland manufacturers note with interest that the total quan- 
tity of iron and steel exported during the first eater of the year 
was 609,676 tons, and the value £5,290,918, an increase of 
9608 tons in quantity, but a decline of ,337 in value, as com- 
pared with the corresponding period of last year. For the month 
of March, however, a better record is possible, an increase of 
1857 tons and £13,210 in value being established upon March 
last year. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—It can scarcely be said that the rather more hope- 
ful tone prevailing in some quarters, to which I referred last week, 
has been followed by any improvement in the general condition of 
the iron and engineering trades of this district. Business through- 
out all branches still drags on in a very unsatisfactory fashion, and 
it is only in exceptional cases that what may be termed an average 
trade is being done. The curtailment of the output of pig iron by 
the blowing out of several of the district furnaces recently has had 
no effect in strengthening prices, which still show a want of firm- 
ness that results in a gradual slight easing down here and there. 
In finished iron there is also a continued levelling-down in prices 
to the minimum quoted rates, and I hear of further restrictions of 
the make being talked of by the North Staffordshire manufac- 
turers, 

The Manchester iron market, on Tuesday, brought together 
scarcely an average attendance; and only a dam eunteoe was 
reported, with prices, both for raw and manufactured material, if 
anything rathereasier. Users of pig iron still buy only in small 
quantities for hand-to-mouth requirements, and here and there 
slightly lower prices have been quoted. For Lancashire pig iron, 
makers’ quotations remain nominally on the basis of about 44s. 
for forge to 45s. for foundry, less 24, delivered Manchester ; but, 
as I have previously intimated, they are altogether out of this 
market at these figures, and where business is to be got, a dis- 
— is now being shown to meet buyers with some concession. 
rices are also rather easier for some of the district brands, and 
Lincolnshire could now be bought at about 41s. 6d. for forge to 
42s. for foundry, with P. G. foundry Lincolnshire quoted at 44s. 
to 44s. 6d., and the best foundry brands of Derbyshire at 46s. to 
47s., less 2h, delivered Manchester. Outside brands offeri 
here continue firm so far as Middlesbrough is concerned, re 
foundry brands not being quoted under 43s, 4d., net cash, delivered 
Manchester, but Scotch iron could be bought at about 44s. 6d. for 
Govan and Eglinton, and 46s. 6d. Glengarnock, net, prompt cash, 
delivered at the Lancashire ports. 

Manufactured ironmakers report no improvement as regards the 
weight of business coming forward, and prices show rather an 
easier tendency, local bars not now averaging more than £5 10s., 
with North Staffordshire qualities obtainable at £5 10s. to 
£5 12s, 6d., delivered in the Manchester district. In sheets and 
hoops quotations are unc ed, Lancashire sheets remaining at 
£7 to £7 5s., and South Staffordshire £7 7s. 6d. to £7 10s., with 
Lancashire ~~ quoted at £6 for random and £6 5s. for special 
cut lengths, delivered in the Manchester district. 

Nut and boltmakers are still only securing a hand-to-mouth sort 
of business, with a continued downward tendency in prices. 

Iron founders report only a very limited weight of work being 
placed ; and in builders’ castings—the season for which is now 
opening—only moderate orders are being booked ; whilst, although 
list rates are unchanged, there is a good deal of underselling to 
secure business. 

The steel trade remains quiet, both as regards raw and manu- 
factured material. foundry hematites are quoted at about 
54s, to 54s. 6d., less 24, for small parcels, delivered to consumers 
in this district, but for is quantities lower fi are taken. 
Steel billets are being sold at about £4 4s. to B4 5s., net cash, 
delivered in the Manchester district. The leading steel plate 
makers still hold firmly to £6 10s. per ton as their quotation for 
best boilermaking qualities, delivered to consumers in the neigh- 
bourhood of Manchester. 

‘The general condition of the engineering industries remains 
without any appreciable improvement. In isolated cases more 
work is perhaps being got, and stationary engine builders and 
boilermakers continue fairly well engaged, but in other depart- 
ments, establishments, as a rule, are short of work, and there is a 





continued keen competition to secure orders, which compels very 
low prices to be taken to keep the shops going. 

essrs. Isaac Storey and Sons, of Manchester, have just com- 
pleted an addition to their existing Knott Mill Works by the erec- 
tion of new shops at Cornbrook, in close proximity to the Ship 
Canal, where — are removing their brass and iron foundry and 
their a: amg department. The new foundry consists of a 
well-lighted building, 120ft. long by 40ft. wide, and tra- 
versed from end to end by a 5-ton overhead crane. In 
connection with the foundry, a specially designed furnace for 
heating the core stove cae td erected. In this furnace the fuel 
used in the various portions of the works is converted into coke, 
and during the process of coking the gas is taken off and utilised 
for heating the core stove, thus effecting a considerable economy 
in the consumption of fuel. The coppersmith shop is a building of 
similar dimensions to the foundry, and traversed by a three-ton 
overhead crane. There are six fires in the shop which are served 
by three double-armed pillar jib cranes, an arm on each side of 
the pillar, with a traverser extending over the centre of each fire. 
A mandril standard of special design has been put down in the 
chop, with two light jib cranes to carry the work. The standard is 
so fixed in the centre of the shop that four men can be engaged at 
it simultaneously, each operating on quite different work. The 
two shops are fronted by a spacious loading shed, and there are 
pattern and other stores adjoining, whilst a tramway makes the 
circuit of the works and brings the shops in connection with the 
loading shed. 

The manufacture of cycles and their various accessories has of 
late become quite an important industry in this district, and the 
Seddon Pneumatic Tire Company has just laid out special works 
at Openshaw for the manufacture of its tires. ese works 
were previously known as the Cornwall Engineering Works, but 
they have been gr ied relaid out for the particular branch of 
industry to which they are row devoted, and plant has been put 
down for turning out something like 3000 finished pneumatic tires 
per week, and about 150 hands are employed in the various depart- 
ments. The Seddon Company is manufacturing its tires from 
the raw material throughout, and the main shop, which is a lofty 
building, 140ft. long by 80ft. wide, laid down with concrete floor, is 
fitted with a complete plant for dealing with the rubber through 
all the stages from the natural state, and includes machines 
specially designed by the firm. In addition, there are joiners’ 
and mechanics’ shops, jacketting and tube rooms, with all the 
—s plant for the finishing of pneumatic tires. 

r. Joseph Dickinson, F.G.S8., late her Majesty’s Chief Inspector 
of Mines, read a paper before the Manchester Geological Society 
on Tuesday with reference to a series of extraordinary outbursts of 

as in soft coal, which have taken place during the last few years 
in the Royley Mine of the Broad Oak Colliery, Ashton-under-Lyne. 
This succession of outbursts had, so far as his experience extended, 
been unparalleled, and they had numbered twenty-six, without 
including those of which no particular account had been taken, 
whilst they had in eight years been attended with a loss of six 
lives, besides narrow escapes. As to the cause of these outbursts, 
samples of the coal had been analysed, and these had been found 
to be largely impregnated with iron pyrites, and the conclusion 
arrived at was that as the balls of bi-sulphide of iron siezed with 
avidity upon the oxygen contained in the air, water, or moisture 
when exposed, and so became almost red hot, the enormous ex- 
— thus produced was at once an explanation of the outbursts. 

hat is a very common custom in mines where outbursts of gas 
occur had been previously followed, of making bore holes to 
liberate the gas in advance of the workings, but the conclusion 
arrived at from the analysis of the coal was that such bore holes 
were absolutely useless, and not calculated to prevent in the 
slightest degree the outbursts. These conclusions will, 20 doubt, 
give rise to a good deal of criticism amongst mining engineers, 
but they received the support of several well-known authorities on 
the subject at the meeting. 

In the coal trade a continued quieting down in the demand is 
reported with regard to all descriptions of round coal, and both the 
better qualities for house fire consumption, and the lower descrip- 
tions for steam and forge purposes, become more difficult to move. 
Pits are only in exceptional cases working more than four days per 
week, and even with this restricted output considerable stocks are 
accumulating. The principal Manchester colliery firms still main- 
tain their list rates for house-fire coal, but in other districts prices 
show a downward tendency, and reductions of about 3d. to 6d. per 
ton are being made in many instances. At the pit mouth, best 
Wigan Arley coal does not average more than 11s. 6d. to 12s.; 
Pemberton 4ft. and second qualities of Arley, 9s. 6d. to 10s.; 
and common house-fire coals about 7s. 6d. to 8s. per ton. For 
steam and forge coals prices are cut so low to effect sales of any- 
thing like quantities that they are scarcely quotable, but they 
do not average more than 6s, 6d. to 7s. per ton at the pit mouth, 
whilst for shipment 8s. may now be regarded as a fairly good 
average figure for ordinary descriptions of steam coal, delivered at 
the Garston Docks or High-level, Live 1, except where small 
quantities are sold for bunker purposes. ith rather a scarcity of 
supplies as regards slack, and an increased demand for mill con- 
sumption, prices for engine fuel necessarily show an hardening 
tendency ; and although there is no actual general advance, about 
3d. to 6d. above recent rates is being quoted in many instances. 
The average quotations at the pit mouth are about 6s. 6d. for 
burgy, 5s. to 5s, 6d. for best slack, and about 3s. 9d. to 4s, 3d. per 
ton for ordinary slack. 

Barrow.—There is still a very depressed tone in the hematite 
pig iron trade, and the new business which is offering from all 
quarters represents only a very small volume. On local account 
there is a fairly large consumption of Bessemer qualities of pi 
iron, but on general home account the trade is depressed, jan 
very little is doing with colonial or foreign buyers. In fact, the 
spring orders which usually come to hand at this time of the year 
are fewer in number and smaller in extent than they have been for 
many years past. Prospects all round are anything but cheerful. 
Thirty-three furnaces are still in blast. Stocks of warrant iron 
have increased this week by 530 tons, and now stand at 64,126 tons. 
Prices are lower, both for warrants and for makers’ iron. Warrants 
are quoted at 45s. 9d. sellers, net cash, and 45s, 7d. buyers. 
a asking 46s, 6d. per ton for mixed Bessemer numbers, 
net f.o.b. 

Iron ore is more depressed in tone that it has been known to be 
for twenty years. les are few and inextensive. Ordina 
qualities are quoted at 8s. 9d. to 9s. per ton netat mines. Spanis 
= remains at 9s. per ton delivered. Screened ore is selling at 

s. net. 

Steel makers report a rather better feeling in some departments. 
Heavy rails are in rather fuller inquiry, oat one or two good-sized 
orders are likely to be secured in this district, but to secure the 
trade makers have been compelled to reduce their prices to 
£3 15s. per ton. Light and colliery sections of rails are in very 
limited inquiry. Steel shipbuilding material is in quiet request, 
and prices are so low that local makers cannot hope to compete. 
The result is that their mills are still standing idle. In other 
branches of the the steel trade there is a quiet tone, and orders 
are only held to a comparatively small extent. 

Shipbuilders and engineers are doing a much quieter trade, and 
they have not many new orders to take the place of those which 
are being _~o of. Next week the Naval Construction and 
Armaments Company will launch a cm 4 troopship, built by it 
for the Indian Government. The third of the to 0 cruisers, 
the Niger, built for the Admiralty at Barrow, will be dispatched 
to Sheerness on her trial trip on the 22nd inst. 

The coal and coke trades are very quiet; but, although the con- 
sumption is very small, prices are not easier. 

e shipping trade continues depressed, and the exports of pi 
iron and steel during the past week show a decline as com 
with the corresponding week of last year, and this condition of 
things seems likely to continue. 

The Barrow Jute Works are now closed. They have been worked 





for twenty years at a loss. About 1200 workpeople, mostly women 
and children, have been thrown out of employment. ; 

Mr. A. Adamson, managing director of the Naval Construction 
and Armaments Company, has been placed on the Commission of 
the Peace for the borough of Barrow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Work has now been generally resumed after the Easter holidays. 
The supply of coal is still far in excess of the demand ; although 
only two or three shifts have been the rule during the week, there 

been more coal brought to bank than was required. The 
remarkably mild weather bas caused house sorts to be more 
seriously affected than other qualities ; and in one or two quarters 
prices have fallen 6d. to 9d. per ton. On the London market the 
advertised values of South Yorkshire coal have already reached the 
lowest summer prices of 1890 and 1891. This is caused by the 
tonnage to the metropolis being kept up to the average in the 
face of a lessened demand, as well as of the low price of seaborne 
coal, Private consumers in the neighbourhood of pits are 
not as yet benefitting by the dull state of the house coal 
business. Silkstones are now at 10s. to lls. 6d. per ton; 
Barnsley house from 9s. 6d. to 10s. per ton; other qualities 
from 8s. 6d. per ton, In steam coal the Baltic trade is about 
beginning, but the dockers’ dispute at Hull will dams 
materially South Yorkshire pits, the product of which is mainly 
forwarded from that port. What the Yorkshire collieries 
lose, those in Wales, Durham, and Northumberland will gain. 
Quotations now rule:—Barnsley hards, 8s. 6d. to 9s. per ton; 
lower qualities from 7s. 6d. per ton. Manufacturing fuel has not 
improved as much as was expected from the settlement of the 
cotton dispute in Lancashire. Supplies can be easily obtained at 
4s, 6d. to 5s. 6d. per ton, smudge and small coal being exceedingly 
low, with a declining value. Coke is also quiet, the price at present 
being from 10s. to 11s. per ton. 

Trade continues excessively slack, both in marine and railway 
material. Nothing has yet been heard here of the new ships to be 
added to the Navy, under what is known as the ‘‘ Spencer” pro- 
gramme. f 

The foreign trade in hardware and cutlery, as shown in the 
official returns, is rather more satisfactory, the exports having been 
£199,037, as compared with £197,178 for March of 1892. Better 
business has been done with Russia, Germany, Holland, Belgium, 
France, United States, Brazil, and the Argentine Republic. The 
decreasing markets are Swedenand Norway, Spain and the Canaries, 
Foreign West Indies, British Possessions in South Africa, East 
Indies, Australasia, and British North America. The decline in Aus- 
tralasia from £35,073 to £21,546, reflects the collapse of commerce 
in all the markets of that dependency. For the three months the 
falling off in hardware and cutlery in Australia has been close 
upon £40,000. In steel—unwrought—the value exported last 
month was £169,120, against £153,723 for March of last year. 
Russia has advanced from £9013 to £13,996; Germany, from 
£14,641 to £28,142; Holland, from £11,606 to £13,877; United 
States, from £29,507 to £42,975; and British North America, from 
£6664 to £11,579. On the other hand, heavy decreases are shown 
by Australasia, British East Indies, Sweden and Norway, Denmark, 

rance, and other countries. In railroad material the trade for 
the quarter shows a considerable improvement, but for the month 
there is a large decrease. An encouraging feature, however, is the 
revival of the South American markets, particularly Brazil and the 
Argentine Republic. The ‘‘ boom” in Mexico has not come off. 
The business done during last month amounted to the insignificant 
sum of £153, against £20,478 for March of 1892. 

Sheffield trade with the United States for the quarter ended 
March 31st exhibits an improvement as compared with the corre- 
sponding quarter of 1892, the total value of exports of all classes 
of goods having been £115,053 15s. 84d. This shows an advance 
of £10,696. Cutlery exports reached an amount of £28,436, and 
steel £63,747 ; there being an improvement of £5357 in cutlery, 
and of £5678 in steel. “The trading, however, is still below the 
corresponding quarter of 1891, and compared with the business 
done a dozen years ago, shows a shrinkage of nearly one-third. 
The increase in cutlery mainly refers to the higher es of goods 
which the Americans appear unable to produce. In the lower 
qualities, in which the est orders are given, the Germans have 
recently recovered a good deal of the ground they lost immediately 
after the passing of the McKinley Act, the Solingen houses being 
reported to be full of work on American account. . 

e well-known engineering business of Messrs. Walker, Eaton, 
and Co., Wicker Ironworks, Sheffield, and established as far back 
as 1781, was recently offered for sale under the will of the late Mr. 
W. H. Walker, the sole proprietor. It has now been purchased by 
Mr. W. H. Walker and Mr. Charles Walker, who will continue the 
undertaking in the old name. The new proprietors are making 
extensive alterations in the works. The firm a special reputa- 
tion for the manufacture of chilled and grain rolls, ingot moulds, 
and other castings, a department which will continue to be superin- 
tended by Mr. W. H. Walker. The services of Mr. W. H. 0. 
Taylor have been retained as engineer. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THIS is the week of the quarterly meetings of the iron and allied 
trades; but as far as the meeting in this district is concerned 
business was disappointing, and certainly sales were not nearly so 
brisk as they were before the holidays. Nevertheless there was a 
hopeful feeling manifested, and a decided tendency towards 
greater strength among the sellers of pig iron, who generally are 
well supplied with orders, and as a rule are delivering more iron 
than they are producing; indeed it may now be said that the 
stocks—which have been increasing heavily all through the winter 
—have to decrease, though in the public warrant stores 
they continue to increase; in fact, on Wednesday evening 
Connal’s held 66,004 tons of Cleveland iron, or 6579 tons 
increase this month. But it is said to be only two or 
three of the makers who are putting iron into the store, 
the others can all dispose of more than they are now pro- 
ducing, and they are well sold ahead. Thus they can maintain 
their prices the more firmly because the competition of the 
merchants is much less keen than usual, because they have control 
over comparatively so little iron, having delayed buying when 

rices were at their lowest in the expectation that they would 
ane decline. Makers are ina better position for holding their own 
than they have been for a long period, and they expect that as the 
spring eivensen they will be able to get better prices for their iron. 
Accordingly, they are not very ready to sell for forward delivery, 
and those who want to buy forward have to go to the merchants. 
But nowhere will sellers dispose of iron for forward delivery except 
at an advance upon the prompt prices, which indicates a healthy 
view of the prospects. is is partly induced by the excellent pig 
iron shipments which are reported from the Tees; this month they 
are being made at a more rapid rate than has been reported in any 
month take the last two years with one exception ; and 
though the return for March was, it is considerably better for 
A ci ; but local consumption is poor. Up to Wednesday evening 
3,836 tons of pig iron had been shi ped from the Tees, as com- 

red with 23,591 tons in March, 1893, and 17,895 tons in April, 
892, both to 12th. Continental merchants and consumers are 
replenishing their stocks at a rapid rate. 

e pig iron makers of the North of England have obtained 
some further relief in the matter of wages to the extent of 3pereent., 
for the official accountants have ascertained that the net average 
realised price of No. 3 Cleveland pig iron for the quarter ended 
March Sst was 35s, 2°34d. per ton, as compared with 37s, 7°l5d.- 
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for the previous quarter, thus showing a decrease of 2s. 4‘8ld. 
which is a considerably larger decrease than had been looked 
for. It was expected that the average would have come out 
about 36s. Wages at the blast furnaces are regulated by 
sliding scale, based upon this ascertainment, and they have 
been reduced 3 per cent. This measure of relief certainly 
is not great, for the whole cost of labour at the blast 
furnaces themselves does not amount to more than about 4s. per 
ton of iron made. The ironmasters, however, obtain relief also in 
the shape of lessened railway rates for iron-making materials. The 
iron trade of the district have an arrangement with the North- 
Eastern Railway, by which the rates they pay for the carriage of 
the materials they use fluctuate according to the average price 
realised for No. 3, as brought out by the above-named sli scale 
ascertainment. For every shilling advance or reduction in the 
realised price railway rates rise or fall 1 per cent., and the reduc- 
tion announced this week entitles the ironmasters to 2 per cent. 
reduction in railway rates. The scale does not operate beyond 
45s. or below 35s. 

Pig iron Ser ters steady. For No. 3, which is the standard 
quality, and that which is Chiefly hipped, the quotation has this 
week been about 34s. 6d. na ton for prompt f.o.b. delivery, but 
most makers have quoted 34s. 9d., and the price for delivery up to 
the end of next month for varied from that to 35s. Middlesbrough 
warrants, which are not readily obtainable, though they are 
being pretty largely made, 34s. 7d. cash sellers was the figure earl 
in the week, but 34s. 5d. cash was quoted on Wednesday. No 
has not been sold under 37s. and No. 4 foundry below 33s. The 
— for forge pig is not so strong as it is for er qualities, as 

ocal consumption is comparatively small. No. 4 forge is 33s.; 
mottled, 32s. 9d.; and white, 32s. 6d. Mixed numbers of East 
Coast hematite iron are firm at 43s. 6d. per ton f.o.b., and West 
Coast makers, who ask 3s. per ton more, naturally complain of the 
competition. Large shipments of hematite have lately been made 
from the Tees, especially last month. Messrs. Bell Brothers have 
this week blown outa furnace at Port Clarence. 

The finished iron and steel trades are quiet, and prices are weak, 
especially of the former. The Stockton Malleable Iron and Steel 
os has received an order for 3000 tons of steel plates from 
the British Admiralty for H.M.S. Renown, which is being built at 
Chatham. Part of the works have been stopped this week through 
the breakage of some of the machinery. e steelmakers are 
looking for increased competition from Germany. The German 
State Railways, it appears, have made a reduction in the i 
of iron ore from Luxemburg-Lorraine to the blast furnaces in 
Westphalia, of 15m. per large wagon, this being equal to 1s. 6d. 
per ton, and it will reduce the cost of producing basic pig iron fully 
4s. per ton, and of steel in proportion. This and the early falling of 
the royalty on the Thomas Gilchrist process, will give German 
steelworks a considerable advantage. They are already the 
largest makers of basic steel in the world, though it was in this 
district where the invention was first brought to a ial 





145 ; the coastwise shipments 
compared with 4319 tons, 

Three additional furnaces have been put on ordinary iron, and 
two have been withdrawn from hematite. There are now 49 pro- 
ducing ordinary and special brands, 20 hematite, and 2 basic, 
total 71, compared with 76 last week, and 77 in the corresponding 
week of last year. 

The stock of pig iron in Connal and Co,’s stores shows a decrease 
for the past week of about 1000 tons. 

There is less doing than usual just now in the ore import trade. 
Users of hematite ore have in most cases either large supplies at 
their works, or adequate arrangements made under contract, so 
that a few stray ar are being fixed. The freight from Bilbao 
to Glasgow is from 5s. 14d. to 5s. 3d. per ton. The a during 
March amounted to 32,895 tons, compared with 81,281 in March, 
1892. For the last three months the total arrivals are 128,063 tons, 
against 154,346 in the corresponding period of last year. 

The steel trade exhibits little ——_ A few orders are reported 


and Japan, '210 ; other countries, 


and several of the works are fairly busy. Prices are practically 
unaltered, Siemens being quoted on the basis of £5 3s, 9d. to £5 5s. 
for ship plates. 

A very steady feeling characterises the sheet trade. Makers are 


turning out a fair quantity of work, and although they cannot be 
said to be busy, they are still sufficiently occupied to be able to 
maintain prices. Single sheets are quoted £7 7s. 6d., and others 
in the usual proportion. 

In the bar iron department business appears to be dually 
i No great pressure is felt by any of the makers, but 
orders are coming forward in such a way as to keep most of them 
fairly active. The proportion of work coming from India still con- 
tinues very small. Common bars, lowest grade, are quoted £5 5s. ; 
second grade, £5 10s.; highest grade, £5 12s. 6d.; best bars ranging 
up to £6 2s. 6d., all less the usual 5 per cent. discount. 

The shipments of iron manufactures from Glasgow in the past 
week embraced locomotive engines and tenders to the value of 
£7740, machinery £18,200, steel goods £6280, and general iron 
goods £18,600 

In the course of March there was imported into the Clyde 
7318 tons of copper ore for the Tharsis Company, being 1856 tons 
more than in March, 1892. The arrivals for the three months 
amount to 20,881 tons, showing an increase of 11,187 tons over 
those in the first quarter of last year. 

The Tharsis Company’s report for 1892, just issued, is very 
interesting. It shows that, while the quantity of mineral raised 
from the Tharsis and Calanas mines in 1892 was 504,706 tons, a 
decrease of 80,716, compared with the preceding year, the produc- 
tion of copper at the mines considerably exceeded that of any 
previous year. The companies’ properties have been written down 
to the extent of £40,000, a dividend of 15 per cent. is to be paid, 
and £18,877 carried to current year. The directors have arra 
to sell the works at Widnes, in Lancashire, to the United Alkali 
y, and they report that their claim of £321,417 against 





success. North of England makers are quoting £3 15s. net at 
works for heavy steel rails ; £4 15s. net for steel railway sleepers ; 
£5, less 24 per cent., for steel ship-plates; £4 15s., less 24 
“wd cent., for steel ship angles; £4 12s. 6d., less 24 per cent., 
or iron ship-plates; £4 17s. 6d., less 24 per cent., for iron 
= ; £5 12s, 6d., less 24 per cent., for iron boiler-plates ; 
12s. 6d. for iron ship angles ; and £4 17s. 6d., less 24 per cent., 
for common iron bars, all at works. Galvanised sheets, 24 gauge, 
can be bought at £10 12s. 6d. per ton, less 24 per cent. 

The shipbuilding industry shows no improvement, nor any si 
of an early c e for the better. It is well, therefore, that the 
wages question been settled amicably, a further reduction 
being inevitable, and the employers did not go in for anythi 
unreasonable. They gave notice of 5 per cent. reduction in 

jiece prices, and 1s. 6d. per week on time , to take effect 

m the 16th inst. ie members of the Boilermakers’ and 
Iron Shipbuilders’ Society voted by ballot as to whether they 
would accept, and it is said that they voted i the 
acceptance of any reduction whatever. However, tleir repre- 
sentatives, who a conference at Sunderland with the 
employers from the Tyne, Wear, and Tees, evidently had a better 
appreciation of the situation, for they to a settlement on 
the basis of 5 per cent. reduction from piece rates, and 1s. from 
time wages, to operate from the 20th inst. Wages in the engineer- 
ing industries are not yet adjusted, though it is some weeks since 
the notices were given. As, however, it is not proposed that any 
reduction shall be made until May, there have not been, so far, 
any negotiations; but a meeting of the employers and repre- 
sentatives of the men will be held in a few 5 a to discuss the 
question. 

The dockers’ strike at Hull has not, so far, affected trade in the 
Tyne, Wear, and Tees districts either one way or the other, and it 
is not expected that it will. 

A presentation has fbeen made by the workmen employed by the 
Cleveland Bridge and Engineering Company, Darlington, to Mr. 
C. E. Hawley, who has recently retired from the partnership. 

A case of considerable importance to blast furnace proprietors 
has just been settled. At several of the works it is now the custom 
to send the iron made at the furnaces in a molten state to the 
steel works instead of running it on to the pig beds, and having to 
remelt it after its arrival at the steel works. As there is so much 
less work in connection with this method of dealing with the iron, 
the proprietors of the Newport and Acklam blast furnaces proposed 
to take off the bonus they had been paying to keepers and 
slaggers for such iron, The — was referred to arbitrators, 
who being unable to agree called in Mr. C. J. Bagley, of the Moor 
Iron and Steel Works, Stockton, who decided that when the iron 
is run into ladles, which is the case five days per week at the 
above-named works, only half the usual bonus shall be paid, and 
when the metal is run on to the pit beds, the same bonus shall be 
paid as heretofore. 

There is some friction existing with respect to the working of the 
ratchet machines at the Skelton Ironstone Mines, which may lead to 
a stoppage of the pit. At the meeting of the North of England 
Institute of Mining and Mechanical Engineers, on Saturday, Mr. 
Edward J. Wight read a paper on ‘‘ Queensland Coal Mining and 
the Method siutel to overcome an Underground Fire ;” and Mr. 
A. 8. Redmayne read one on ‘‘The Geology and Coal Deposits of 
Natal.” Mr. David Terrace, gas r to the Corporation, read 
a paper on Saturday, to the Middles' h Association of Engi- 
neers and Draughtsmen, on “‘The Best Means of using Gas for 
Lighting Purposes.” 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
Tue Glasgow pig iron market has been comparatively quiet this 
week, but with a fairly steady tone. Holders of Scotch warrants 
have rather been disposed to be cautious, and when purchases 
were made they were generally at a slight improvement in price. 
In Cleveland and hematite iron there was scarcely any business. 
Prices of makers’ iron are as follow :—G.M.B., f.o.b. at Glasgow, 
No. 1, 42s. per ton; No. 3, 41s. 6d.; Monkland, No. 1, 42s. 6d. ; 
No. 3, 41s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s.; + -% No. 1, 
47s. 6d.; No. 3, 44s. 6d.; Gartsherrie, No. 1, 48s.; No. 3, 45s.; 
Calder, No. 1, 49s.; No. 3, 46s.; Summerlee, No. 1, 50s.; No. 3, 
46s.; Langloan, No. 1, 54s.; No. 3, 46s.; Coltness, No. 1, 54s.; 
No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 
45s.; Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Eglinton, 
No. 1, 44s.; No. 3, 48s.; Shotts, at Leith, No. 1, 53s. 6d.; No. 3, 
48s. 6d.; Carron, at G: mouth, No. 1, 52s. 6d.; No. 3, 46s, 6d. 
The shipments of oy hg from Scottish ports in the ag 
were 5205 tons, against 8411 in the corresponding week of 1892. Of 


the total, Italy took 1453 tons; Australia, 570; United States, 
405; Germany, 355; South America, 152; France, 45; Russia, 
150; Holland, 129 ; Belgium, 35; Spain and Portugal, 30; China 





GC 
La Société des Métaux must now be reckoned irrecoverable, the 
French Court having refused to give effect to the decision obtained 
in this country in favour of the Tharsis Company. Since the 
formation of the company in 1888, it has paid dividends amounting 
in the te to £4,977,182, being at the rate of per cent. 
The lowest dividend paid during the period was 5 and the highest 
40 per cent. 

e coal trade is without material alteration. Supplies continue 
— large, and prices are about the same as last week. There is 
still room for much improvement in the export branch of the trade. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ANOTHER great colliery disaster has taken place, and this time 
in a co'liery which has been singularly free from mishaps—the 
Great Western, at the entrance almost of the Rhondda Valley. 
This time it appears not to have been caused by the oozing out of 
gas into workings, and its coming in contact with a naked light, as 
1s So senelie te case. The alleged cause is stated to have been 
the ignition of wood and canvas from sparks caused by the friction 
of a powerful winding engine, which works the traffic 1300 yards 
from the bottom of the shaft. The flames would next appear to have 
caught the timber, and spread in all directions. When the alarm was 
first made about 800 men were below in the variousseams. Fortu- 
nately the ventilation by two of Schiele’s fans being excellent, 
most of these escaped readily, and seventy-two men were saved by 
the prompt action of a young collier named Rosser, who broke 
down two doors, and thus diverted a mass of smoke and afterdamp 
into the upcast. This left about fifty men unaccounted for, and as 
five bodies were brought up early, it is feared that the loss of life is 
very little short of sixty men. Up to the time of my dispatch they 
were still below, with a half-extinguished fire between them and the 
rescuers. The colliery has had a striking history. It was sunk in 
1848 ; coal won in 1881, and the owner, John ‘Calvert, afterwards 
sold it to the Great Western Railway Company, which worked it 
profitably for ten years, and then re-sold it to Calvert, who even- 
tually disposed of it to a limited company of Bristol and South 
Wales capitalists, who still own it. The colliery in its early annals 
had the distinction of being engraved in the J/lustrated London 
News, on the occasion of roasting an ox, and grand accompanying 
banquet and demonstration. 

The steam coal trade continues moderately brisk, and prices are 
kept up with some degree of firmness. Superior coals are not 
selling well, and I hear of bad prices being quoted, such as 6s. 9d. 
at Cardiff. Best steam was selling there this week at 9s. 3d. to 
9s. 6d., and good seconds from 8s, Od. to 9s. 3d. The lowest prices 
on ‘Change were 8s. 3d. to 8s. 6d., so the 6s. 9d. quotation must 
have been a very exceptionable one. Lowest Swansea prices 8s., 
small 4s. 3d. 4 om coal has not revived. No. 3 Rhondda is 
quoted from 10s., brush from 7s. 9d., small from 6s. 

In patent fuel, and also in coke, business is looking more hope- 

ul. Cardiff prices for fuel are from 8s. 3d., and most firms are 
well booked forward. Coke quotations are, furnace 15s. to 16s. 6d., 
foundry 17s. to 17s. 6d. 

In the iron and steel works there is not much change in the 
situation. In tin bar there are freer bookings, and a slight advance 
has taken place in price. Steel rails, except for sharp renewals, are 
‘* nowhere.” 

‘Coals to Newcastle,” is a phrase that has now a mate, in “rails 
to Cyfarthfa!” I note thatin a shipment from Middlesbrough this 
week there were rails to Cyfarthfa, and iron to Dowlais. — 

The present iron and steel quotations in the district are as 
follow :—Briton Fe: hematites, Nos. 1, 2, 3, 49s.; Welsh bars, 
£4 15s. 6d. to £5; sheets, singles, £610s. to £7; steel sheets, 
singles, £7 5s. to £8 5s.; steel rails, heavy, £3 17s. 6d. to £4 ; light 
sections, £5 to £5 2s. 6d. Bessemer stee at age + bars, £4 7s. 6d. 
to £4 10s,; Siemens, best, £4 12s, 6d. to £4 1ds. 6d. 

During the last few days there has been a considerable increase 
in the arrivals of cargoes of ore; Blaenavon, Dowlais, and 
Cyfarthfa being the principal consignees. Prices are low enough 
to promote sales, Tafna being at 10s., Garucha from 9s. 9d., and 
best Rubio from 11s. 

Cyfarthfa has shown more life this week, and a furnace which 
has been out for a long time has been again started. The Dowlais 
works are slightly better employed in tin bar and rails. At Briton 
Ferry there has been a large output of pig iron ; tin bar is a little 
slack, owing to the late holidays. Mills at the Vernon Works are 
only partially employed, due to leakage in engine. The Jersey 
tin-plate works are idle. 

Swansea last week imported 10384 tons pig iron, 861 boxes plates, 
1504 tons steel bars, and 2160 tons iron ore. Shipments,fof course 
were only slightly avove 20,000 tons.. Patent fuel export totalled 
6675 tons. e report of the tin-plate trade must be ed as 
a favourable one, and every week promises, if we accept New York 
advices, to show a progressive improvement. The shipments of 





tin-plates at Swansea for America last month were 27,356 tons, as 
compared with 17,016 tons for March, ’92. The contrast was «till 
greater in the trade with Russia; March '93 showing 3255 tons 
against 729 tons in March ’92. , 

Looking down the monthly return of tin wey 4 I note that the 
trade with Holland, France, Portugal, and Italy is increasing. 

Last week ere were heavy, 107,817 boxes. Against this 
it must be stated that the quantity received from works was also 
heavy, totalling 119,148 boxes, Stocks are now 226,564 boxes, 
The large make has a tendency to keep prices down, yet on Change 
this week it was remarked that prices were hardening perceptibly, 
Latest quotations were:—Bessemer cokes, 12s. to 12s, 3d. : 
Siemens, 12s. 3d. to 12s. 6d.; ternes, 22s., 24s., 268.; best charcoal, 
13s. to 138. 6d. ‘ 

The coal shipments from Cardiff ports last week totalled 
—e tons, which at a holiday season may be taken as satis. 
actory. 

The boilermakers’ lock-out continues. Little adverse influence 
has been felt so far, though at one time it was stated that recourse 
might be had to French dry docks or to foreign vessels. The only 
change in the situation has been the concession of the Rhymney 
Iron and Coal Company to its boilermakers off an advance to 24s, 
weekly. I have not heard that it is likely Cyfarthfa, Dowlais, or 
Blaenavon will follow, and the situation is unchanged at Ebbw 
Vale, Mr. Hilton’s proposals not being accepted. 

There has been some little interest, but no excitement shown at 
Cardiff by the announcement that the struggle in the shipping 
trade now waging at Hull was to be extended to the Bristol 
Channel ports. Cardiff, Newport, Barry, and Swansea, so ran 
report, were to be set in a flame, and a very imaginative agent in 
the aggressors’ ranks has threatened to get all the colliers out, so as 
to intensify the situation. The character of Welsh colliers js 
evidently not understood by English malcontents. The Welsh may 
form aggressive alliances amongst themselves, but not with 
strangers. Locally, little heed is paid to the threat of extension, 
local shipowners saying that trade being very indifferent, it would 
pay almost as well to ‘‘ lay up ” as to continue working. The 
——- fiasco in 1891 should not tempt to another struggle at 

Some contention is occurring at Tumble, a colliery district near 
Llanelly. The company calls for a large reduction if a re-start is 
to be made. 

March shipments of coal, iron, and steel, &c., from Cardiff are 
favourable. The first quarter now shows a total of 3,000,803 tons 
coal, 7148 iron and steel, 21,008 coke, and 66,801 patent fuel. 
Newport total, first quarter, is:—Coal, 663,909 tons; iron and 
steel, 4029 tons; coke, 879 tons; and patent fuel, 16,628 tons, 
Swansea totals:—Coal, 379,219 tons; iron and steel, 564 tons; 
coke, 156 tons; patent fuel, 78,667 tons. 

Swansea anthracite trade, foreign, is improving. Last week the 
shipment to San Francisco was 2500 tons. 

e latest from the scene of the disaster at the Great Western 
increases the likely casualty to be seventy lives. Fire still raging. 

In the Forest of Dean Colliery matters are getting critical, the 
competition from Wales being so severe that it is thought highly 
probable that several collieries will have to be closed. It is 
reported that negotiations are going on between the leading coal- 
owners of Bristol, Somerset, Dean Forest, and Monmouth, with 
the view of joining in a common course of action. In many places 
trade is only two days a week, and the impression is that unless 
something is done it will be still worse until the autumn sets in. 

Several Cyfarthfa colliers were fined 15s. 6d. each this week for 
being absent from work without leave. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


SINCE last week’s letter the position of the iron and steel indus- 
tries has not changed. Some works are kept tolerably well engaged, 
while others report themselves very short of orders. Quotations 
are fluctuating, makers being obliged to take excessively low 
prices to effect sales, Silesian iron trade has undergone very little 
change during the past week, with the exception, perhaps, that 
in some parts a slightly improving activity can be notic The 
increasing employment in the finished iron department has 
favourably influenced the pig iron business. Demand as well as 
prices are beginning to become a trifle more satisfactory. In the 
malleable iron trade a fair amount of new work has been coming 
in, and it is expected that prices will be advanced before long. 
The steel trade is quiet ; in some quarters no business is doing at 
all. Plates, for instance, are extremely dull just at present. 

The business transacted on the Austro-Hungarian iron market 
may he termed a favourable one. For pig as well as for finished 
iron a lively inquiry is coming forw The works are well 
employed on all articles except rails, which show a slackening off. 
Bars and girders, on the other hand, are rather briskly called for. 
Export trade has sli ey tee Official quotations are, for 
pig iron :—47-50fl. to 48°50fl.; grey pig, 53fl. to 55f.; Bessemer, 5311. 
to 55fi.; ; Styrian bars, 127fl.; girders, 106fl.; boiler 
plates, 185fi.; tank do., 155fl.; galvanised sheets, 235fl., all per ton. 

On the French iron market only a very slow demand continues 
to be reported for all descriptions of raw as well as finished iron. 
Prices are weak; in Paris merchant bars have in many instances 
been offered at 148f. p.t. 

Belgian iron business remains dull and unsatisfactory. Prices 
are exceedingly depressed, and in some cases even lower than 
during the worst period of the iron trade in 1886 and 1887. This 
may chiefly be reported of the finished iron branches, pig iron 
being a trifle more firm. Athus is reported to have sold the total 
production up to end of June, at 44f. p.t. Export in iron during 
the first two months of the present year was as follows:—Steel 
rails, 407 t. a 1318 t. in the previous year; iron rails, 842t., 

inst 1850 * Rwy 8170t., against 2036t.; iron plates, 
t., against 7404+t.; iron and steel manufactured goods, 
20,733 t., against 19,828t.; railway rolling stock, 983t., against 
3863 t.; machines, 2248 t., against t. in 1892, On the Belgian 
coal market engine classes of fuel are pretty firm in price, while 
for house coal quotations are decidedly } wean Ban small house is 
selling at 8°50f. p.t. Coke has been tolerably well maintained at 
12f. p.t. _ Import in coal during the first two months of the year 
was 211,559t., against 261,200t. in the year before. In coke it 
was 40,144t., against 32,232 t. in 1892. Export in artificial coal 
was 53,620t., against 37,913t.; in coke, 170,469 t., against 
162,256 t.; in coal, 730,174 t., against 592,213 t. in the year before. 

On the Rhenish-Westphalian iron market the favourable tone of 
last week was maintained all h this. There has even been 
a further improvement noticeable in some a Prices 
show a firm tendency. The better feeling on the iron market has 
also influenced the ore trade. In the Siegerland prices are stiffen- 
ing, and it is very probable that a slight advance will be ventured 
very soon. Present quotations for spathose iron ore are M. 7°20 
to 7°80; roasted ditto, M. 10°50 to 11 p.t.; inferior sorts, M. 9 to 
10 p.t., netatmines. Luxemburg-Lorraine minette continues to be 
quoted M. 3°20 p.t. for the 40 p.c. contents, minor qualities fetching 

. 2°40 to 2°70 p.t. at mines. On the pig iron market business 
has developed pretty favourably, and there is good reason to 
ex) that the present improvement will be of some duration. 
Spiegeleisen remains in quiet — at M. 51 p.t. for the 10 to 
ib p.c. e. Hematite is sold at M. 62 p.t. Foundry pig, 
No. 1, M. 62; No. 3, M. 55 p.t. Forge pig is briskly called for at 
M. 46 for No. 1 and M. 42 for No. 3. Basic is in‘ lively demand, 
prices showing an upward inclination ; M. 46 to 46 p.t. is the price 

iven. Luxemburg forge pig is paid with M. 42 p.t. at works. 

mand on the malleable iron market has improved, but there is, 
as yet, no symptom of an advance in prices. Several makers of 
man ured iron report the receipt of some very good orders. 
In the bar trade the improvement has become more general, 
while, some weeks ago, it was confined to some establishments only. 
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For girders an active inquiry is coming forward, 
as is general at this time of the year ; Foye 
however, are low and competition is repo: as 
very keen. The employment of the plate and 
sheet mills is a fairly good one, and prices do not 
change. In wire and wire nails no a teration can 
be reported to have taken place, prices and 
demand being as weak as before, An irregular 
activity is being carried on at foundries and 
machine factories. " ’ 

The following are the we list quotations, 
yer ton at works: — Good merchant bars, 
tf 122°50; angles, M. 127°50 to 130; girders, 
M. 87°50 to 95; hoops, M. 130 to 137°50; billets 
in basic and Bessemer, for large lots, M. 85; 
heavy plates, M. 150; tank do., M. 140; steel 
plates, M. 140 ; tank do., M. 130; sheets, M. 140 
to 145; Siegen thin sheets, 125 to 130; iron 
wire rods, common quality, M. 120; drawn wire 
in steel, M. 100; wire nails, M. 127 to 130; 
rivets, M. 150; steel rails, M. 117; fish-plates, 
M. 87 to 110; steel sleepers, M. 106 ; complete 
sets of wheels and axles, M. 270 to 280; axles, 
M. 220; steel tires, M. 215 to 230; light section 
rails, M. 95 to 100, 








LAUNCHES AND TRIAL TRIPS. 

On the 6th inst. Day, Suromers, and Co., of 
Northam Ironworks, Southampton, launched the 
steel paddle steamer Lymington, which they have 
built to the order of the London and South- 
Western Railway Company. The vessel is in- 
tended to run between Lymington and Yarmouth 
in connection with the train service. 

The Campbelton Shipbuilding Company’s screw 
steamer Vanland, of 772 tons net register and 
1950 tons deadweight, recently launched from 
their yard at Campbelton—Clyde—made her 
trial trip yesterday, when an average speed of 
114 knots was attained, with 300 tons on board. 
The Vanland is a steel screw steamer of the part 
awning-deck type, designed to carry 1950 tons 
deadweight on 16ft. 7in. draught, and has been 
supplied with a set of triple-expansion engines by 
Messrs. Kincaid and Co., engineers, Greenock. 
All the latest improvements for navigating the 
ship economically and for the meen | loading and 
i of cargo have beensupplied. A large 
party of ladies and gentlemen were on board, 
among them being Mr. Edward Carlson, of 
Messrs. C, and E. Carlson, Glasgow, and Captain 
C. von Below, representing the owners, Messrs. 
—— Aktiebolaget Svithiod, of Gothen- 
burg. The usual toasts were pro and re- 
sponded to, much satisfaction being expressed 
with the vessel by the representatives of the 
owners present. e Vanland is intended to 
trade between Liverpool and Gothenburg, for 
the latter of which ports she leaves immediately. 

Messrs. Blackwood and Gordon, shipbuilders, 
engineers, and boilermakers, Port Glasgow, are 
commencing to put down a slip beyond their 

resent tidal basin at the east side of their yard 
or the hauling up of vessels. They have acqui 
two acres of ground immediately adjoining their 
= property, so that the whole premises will 

within one inclosure. On the slip, when com- 
plete, they will be ableto lift a weight of 1500 tons, 
the vessel having a draught of about 10ft. forward 
and l4ft. aft. e len of slip will be about 
660ft. As the slip will be close alongside Messrs, 
Blackwood and Gordon's engine shop and all the 
appliances of their yard, it will give very special 
facilities for the rapid and economical ti 


THE PATENT JOURNAL. 
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*,.* When pone have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


28th March, 1893. 


6508. TRAVELLING TRUNK, Chatham and Wilkes, 
Wolverhampton. 

6509. Suips’ or ANALOGous Berrus, E. R. Billington, 
Liverpool. 

“-. — or ANALocous Berras, E. R. Billington, 

ve 
6511. Meratiic Srrinos, G. Hookham, Birmingham. 
6512. Hoistinc Apparatus, W. D. Sherman, Man- 


chester. 
6518. Fite Macuine Construction, A. F. Denison 


6514, Prorractor, J. H. Roberts, Lyndhurst. 
6515. Consumption of Smoke in Furnaces, E. Smith, 


rm m. 
6516. Suietps for Feepinc Borriyes, A. J. Lardent, 


London. 

6517. System of Exvecrric Heatino, 8. B. Jenkins, 

Bi ham. 

6518. PorTABLE READING Desk, C. Richardson and A. 
Roberts, London. 

6519. Secunine a Key in a Lock, W. L. H. Hamilton, 
London. 

6520. Tosacco Pipz, F. G. Kleinsteuber, London. 

6521. Sicuts for Rirves, J. Y. Johnson.—(D. M. 
Barringer, United States.) 

6522. Perroratep WaLLs for Bee-Hives, W. T. Joyce, 

mdon. 

6523. Sprinc Mattress, J. 8S. Gower, Hook. 

6524. Fue in Baas, E. Boult, London. 

6525. CoIn-FREED Apparatus, D. Young.—(0. Bloch, 
Sweden. 

6526. VeLocipepe and VeHicLe WHEELS, J. Bitteau, 
London. 

6527. Buck.es, J. C. Hammond, jun., London. 

6528. ARMATURES, J. G. Statter, Sana tg 

6529. — Loom, O. Bullock and W. H. Forty, 

ndon, 
as seeeuneeion Brake Systems, W. C. Whitacre, 


ndon. 

6531. Pneumatic Brake Systems, W. C. Whitacre, 
London. 

6532. Workinc Traction ELectro-motors, G. Kapp, 
London. 


6533. Preumatic Tires for Bicycies, K. Thomann, 
London. 

6534. Gas Enoives, H. Berk, London. 

6535. APPARATUS for EXTINGUISHING F1RE, J. G. Lorrain, 
London. 

6536. AppLiance for OpentrnG Covers, F. W. Dick, 


London. 

6537. Muzzies for Doos, A. J. Eli.(G. Albertin, 
France.) 

6538. ee for Makinc Brean, &c., 8. Preston, 


London. 

6539. Sportinc Guns, A. J. Boult.—(P. Brun-Latrige, 

France. 

6540. SEPARATION of MATERIALS, W. W. Mellon and B. 
B. Nicholson, London. 

6541. BREECH-LOADING Firg-armMs, W. P. Thompson. 
—(D. E. Grant, Canada.) 

6542. CLEARING TaPs of BEER Barres, R. H. Elgood, 
London. 

6543. Corn PLasters, H. D. Brandreth, Liv: 1. 

6544. Apparatus for Currinc Gass, L. Havaux, 
London. 

6545. TRANSMITTING PowrErR in Mines, W. Hopwood, 
Liverpool. 

6546. CompuTinc Apparatus, K. E. Wiberg and G. F. 
Berndes, London. 

6547. VenTiLators, H. L. Hansen and W. Walker, 
Manchester. 

6548. Dryinc Apparatus, L. M. Larsson and C. J. 

m, London. 
“~~. HELF Supports for Boox-cases, W. E. Richards, 


mdon. 
6550. Station Inpicator, D. Paterson and L, 





of repairs. The approach will be by the old 
channel of the river right up to the lower end of 
the slip, and by it vessels can come up at any 
state of the tide. The new venture will prove a 
great acquisition to Port Glasgow and to the ship- 
owners of the district. 








Cost OF THE CHICAGO EXHIBITION BUILDINGS. 
—It is calculated that by the time the gates of 
Jackson Park are opened to visitors 20,000,000 
dollars will have been expended by the m 
ment at Chicago on the buildings of the Exposi- 
tion, the adornment of the grounds, foreign and 
domestic — and the general administra- 
tion of the fair. This sum, it is noted, does not 
include any of the amounts paid out by foreign 
coun‘ries for their buildings. 


Tue Best Desicn FoR Matn Beartncs.—At 
the closing ional ting of the Manchest 
Association of Engineers on Saturday, Mr. 
Daniels, the President, in the chair, an interesting 
discussion on the best design of main and other 
bearings was introduced by a paper read by Mr. 
A. Saxon, in which he reviewed the general 
agen of the trade, and indicated the points to 

considered in designing and constructing a 
main bearing. The four-step adjustable pedestal, 
when properly constructed, was, he considered, 
the best design for horizontal engines ; as to 
lubrication, he was in favour of the system ; 
whilst oil flats cut on the shafts, or spiral grooves, 
were found to be a considerable improvement 
for large bearings. In the discussion, Mr. Settle 
thought the four-step pedestal, though not with- 
out defects, worked Kicly well, and the best 
method of lubrication was to put the oil on the 
top, and let it work in. The Chairman remarked 
that many people thought the present bearings 
were made too small, and Mr. Constantine quite 
endorsed this view, urging that numerous diffi- 
culties were traceable to this fact. Bath lubrica- 
tion was good in locomotive and stationary engines 
where applicable, but was not often practicable. 
The Chairman thought that special grooves in the 
necks were better than oil flats, and Mr. Settle 
urged that to make bearings larger would tly 
increase the cost. Mr. Brown remarked that 
—o metal had been tried at their worke 
with great success. Mr. Nasmith said the 
majority of cases of over-heating arose from too 
small shafts, and to make them larger the extra 
cost would be very small. Mr. Settle remarked 
hat a Manchester firm, well-known for the 
moderate size of their shafts, had obtained better 
results than almost anyother engineering firm. 
Mr. Saxon, in replying to the discussion, said it 
was not so much diameter as ter length of 
bearing that was most needed. As to roller 
bearings which had been mentioned, these had not 
been used much for engine work, but he certainly 
thought they would come into operation, as they 
would reduce the friction considerably, 








f . on. 

6551. Pyro-ELEcTRiIc Generator, &c., T. G. Hall, 
London. 

6552. Sinks and Traps, H. F. Buchan and E. Ward, 
London. 

6553. Stop Motion for Combine Macuines, J. Fletcher, 
Manchester. 

6554. Firms for Paorocrapnic Cameras, T. Sault, 


London. 
6555. Device for Communicatine Motion, L. Warfield, 

ndon. 
6556. INstRUMENTs for Mepicat Purposes, H. H. 
Lake.—(Boyd's Medico-Blectrical Vitaliser Co., United 


tes. 

6557. WorkinG CyLinpers, H. H. Lake.—(A. E. Whit- 
ney, United romper 2 | 

6558. CyLinpers of Enornes, H.H. Lake.—(H. R. Fay, 
United States.) 

6559. ELecrric Hreatinc Apparatus, M. W. Dewey, 
London. 

6560. MetHop of Makinc Fitter Fivas, E. M. Knight, 
London. 

6561. Casn Reoisterinc Apparatus, H. H. Lake.— 
(B. T. Taylor, United States.) 

6562. Improvep Power Driven Toot, F. H. Cathcart, 
London. 

6563. Knitrep Fasrics, J. Y. Johnson.—(Z. Lecaisne, 
Franc:.) 

6564. Compositions for SELF-LUBRICATING BEARINGS, 
O. Imray.—{J. F. Newell, United States. 

6565. Dry Vo.taic Cexis, Siemens Brothers and Co., 
Ld., and E. F. A. Obach, London. 

6566. VEHICLES PROPELLED by Human Power, H. W. 
Southworth, London. 

6567. MakinG Homo.Locve Pyrazouones, C. D. Abel. 
—(La Société Anonyme des Matiéres Colorantes et pro- 
duits Chimiques de St. Denis, France.) 

6568. PeRcussive Toot, W. White and J. F.C. Snell, 
London. 

6569. Door Curtain Rops, A. de P. Chance and W. 
Smart, London. 

6570. Fry Trap, G. F. Haase, London. 

6571. PENKNIvEs, 8. H. Carr, London. 

6572. Improvep Trovser Cup, A. B. Edwards, 
London. 

6573. Voit Meters, F. Brown, London. 

6574. CIGAR-MAKING Macuings, A. C. Schutz and N. H. 


oo London. 

6575. Inway Ro.uine Stock, T. E. W. Fay, London. 

6576. ImpRovED Form of VEHICLE, H. H. Lidster and 
G. Aspland, London. 

6577. Apparatus for Screwine Pires, W. Wright, 
London. 

6578. ILLUMINATING ADVERTISEMENTS, A. M. Hubner 
and J. F, Townend, London. 

6579. , yee Heatep Rapiator, W. Mitchell, 

mdon. 
6580. SicNaL WaistLe, W. M. Smouse, London. 
6581. «“GUIDE-HOLDER for Stamp MILLs, P. C. Robertson, 


mdon. 

6582. BILLIARD TaBLEs, A. E. Scott and J. W. Wright, 
London. 

6583. IMPROVED Pepa for VeLociPEpEs, W. J. Murphy, 
London. 


6584. Extraction of the Fisres of Ruea, H. C. 
Fellowes, W. R. Crozer, and H. Ferguson, London. 
6585. RoLLeRs of Macuinery for PREPARING WOOL, 

8. E. Asquith, Bradford. 


29th March, 1898. 


6586. MOVABLE ADVERTISEMENTS, H. Rockett, London. 
6587. HanpLes and Pepats for Cycxzs, F. W. Briggs, 


Lon¢ ion. 
6588. Pocket PostaL WrIcHinG MAcuHINE, H. Collins, 
London, 





6645. 





6589, VenTiLators, D. Donald and J. Sime, Glasgow. 
SELF-CALCULATING CaLuipers, J. C. Smith, 


Ow. 

6591. Gas Burners and Gas Lamps, J. Thomas, 
London. 

6592. Hoiper for Cooxinec Urensiis, J. L. Shorrock, 
Accrington. 

6593. Sarery Bive Sieve, R. Bradshaw and T. Taylor, 
Blackburn. 

6594. Simpie Rack for Pipes or Spivus, R. W. Vining, 


Live’ » 
6595. Parent for Makino Hart Disues, J. Rowley, 
Cheshire. 
a 2 Paani of Tea and Corrgz, E. Sonstadt, 
e 


6597. Pneumatic Tires, G. Kerr, jun., Liverpool. 

6598, Cain WHEEL ADJUsTMENT for CycLes, H. Shaw, 
Birmingham. 

6599. Looms for Weavinc, W. H. Almond and E. 
Aspin, Halifax. 

6600. BLEACHING FLAx, Hemp, &c., A. McMeekin, 


a. 

6601. TRANSFERRING Prints to PoLisHED Woop, H. J. 
—— Bristol. 

6602. A New WHEELED Sieicu, A. A. Corder, Bir- 


nen. 
a EARING for Drivine VELociPEDEs, W. H. Hirst, 
6604. FrEep-waTER Heater, J. G. Williams, Birming- 


6605. DiapHRacas, E. T. Parker, Wolverhampton. 

6606. Lip Cover and Srrainer, R. Clayton and W. J. 
Adams, Bilston. 

Fiat Carpinc Encines, W. Crawshaw, J. 
Thompson, and J. Orrell, Manchester. 

6608. WATER-CLOSET CisTeRNS, A. Giddings and J. A. 
McNaughton, Manchester. 

6609. STANDARD Cap, W. Potter, Accrington. 

6610. Fue Economisers for Boi.ers, J. T. Turner, 
Manchester. 

6611. AsH Pan Fronts or AsH Gvarps, E. A.J. Hooper, 


irm: 

6612. Guazinc Heavy EARTHENWARE, T. W. Twyford, 
Birmingham. 

6618. Street Boxes for TRANsFORMERS, The Hon. C. 
A. Parsons and J. B. Willis, Birmingham. 

6614. IMPREGNABLE PaTENT TRE, F. and H. D. Rigby, 
Urmston. 

6615. PROPELLER for Suips or Vesse.s, T. Marshall, 
Rochdal 


6616. STIFFENER for Lapres’ Dresses, R. H. Wall, 
mdon. 

6617. WasHING Macuines, J. T. Tullis, Glasgow. 

= Hart Srrercuine Macurves, G. Atherton, Man- 
chester. 

6619. Botts for Securinc Wrixpows, M. Garthorn, 
Durham. 

6620. Water-cLosets, D. W. Allman, Manchester. 

6621. Links for Cuarns, E. J. Tonks and G. Spencer, 
Birmingham. 


ing! % 
6622. Lerrer Carp, H. Stern, Glasgow. 
6623. Piano and other Sconces, C. Meason, Hands- 


worth. 

6624. Direct Putt Corkscrew, J. J. Stalker, Sheer- 
ness-on- 

6625. Screw Fisn Bait Hovper, R. F. Juckes, Ryhl. 

6626. AvuTomaTic VALVULAR Device for SuPpPLYING 
Sream, J. Apsey, London. 

6627. WorkinG Rattway Points by Evectriciry, I. A. 

Timmis, London. 

6628. InsULATOR Pins, F. M. Locke, J. J. Donnelly, 
and T. R. Wood, Birmingham. 

6629. BaLu VaLvgs, P. D. ning and J. F. Andrews, 
London. 

6630. InpicaTors for Use with Torrepogs, J. 8. Com- 
rie, London. 

ba aan Toots in Position, W. F. Beardshaw, 


on. 

6682. RecuLatinc, &c., Warp Beams, J. Collier, 
London. 

6633. Macuines for Currinc Paper, W. Crosland, 
Manchester. 

6634. Meta, Tyre Letrers for Printine, C. Graham, 
London. 

6685. RounpaBouts, F. W. Savage, London. 

6686. INHALERS, L. Kamm, London. 

6687. APPLYING Exrectriciry to CarriaGEs, F. W. 
ee Casella, jun., France.) 

6688. Jomstnc Wauis of Boxes and Casinos, F. W. 
Golby.—{0. Heinrich and M., &., and P. Goldschmidt, 


Germany.) 

6639. Stoves for Cooxine Purposgs, H. C. Willings, 
London. 

— ago for PLayinc Cricket, J. C. Hayward, 


mdon. 

6641. Vices, H. Thomas, London. 

6642. Securinc Socket Suanxs, D. Mather and J. 
Kemp-Welch, London. 

6648. AUTOMATICALLY CLOsING Winpows, C. Coates, 

on. 

6644. REFRIGERATING APPARATUS, E. De Pass.—(A. 
Sellier, France.) 

Taps for Jars and other Vessexs, H. R. Chubb, 


mdon. 

6646. BLock SicnaLuinc Apparatus, F. T. Hollins, 
Leytonstone. 

6647. VaRnisHinG Sticks, L. Elstein and J. Bloch, 
London. 

.» Raitway Locomotives, J. J. D. Cleminson, 
London. 

6649. TELEPHONE TRANSMITTERS, G. A. Nussbaum, 
London. 

6650. Paps for HorsesHoes, H. 8. Dade, and W. and 
I. Darby, London. 

6651. CHAIN-GEAR WHEELS, T. Clifton, London. 

6652. Rotters for WrIncinc MacuineEs, H. Scott and 
J. Welch, London. 

6653. Fincer Guarps, R. H. Hopkinson, London. 

6654. ELectric Bets, E. F. Terrey, London. 

6655. PyrometTers, A. J. Boult.—(E. Brown, United 


States. 
6656. Sewinc Macuines, M. H. Pearson and Pearson 
and Bennion, London. 
6657. Suprortinc Dress Banps, H. Hill, London. 
CARDBOARD and other Boxes, C. Batty, Londun. 
6659. Scourinc Ciotu, M. H. Kohlrausch, London. 
6660. FinisHinc TextTiLe Fasrics, T. Illingworth, 


London. 
6661. T1rLEs, Craven, Dunnill, and Co., and F. Smith, 
London. 
6662. CATTLE Foon, J. Miles, London. 
=. — Rope, T. Robertson and W. Schermully, 
ndon. 
6664. Cooxinec Rances, A. Habershon, London. 
6665. Packinc Mzats, P. Pfleiderer.—(C. J. Hislop and 
W. A. Billings, India.) 
W. Geipel, 


6. DistrrsvTion of ELEcTRICITY, 
London. 
6667. Screw THreEaps, E. T. Lambert, London. 
6668. Sewinc Macuinegs, W. Jones, and H. G. and J. 
Hall, Manchester. 
6669. VELOCIPEDE WHEELS, H. H. Lake.—{J. Schorring, 


Denmark.) 
6670. InpEx or InpIcator, H. H. Lake.—(La Société de 
UUnion du Commerce, France. 
of Zinc, 8. O. Cowper- 


6671. ELECTRO-METALLURGY 
Coles, London. 

6672. Toot for Currinc TAaPERING APERTURES, R. 
Quinn, London. 

6678. THRASHING Macuines, F. E. Blakeslee and T. 
Maguire, London. 
74. FiusHinac Apparatus for WATER-CLOSETS, J. 
Apsey, London. 

6675. Razor Strop, Count 8. J. Oskorog, London. 

6676. PNeumatic Trres, W. R. Foster, London. 


80th March, 1893. 


6677. Raitway SiGNatiine, W. Grimes, London. 
6678. Sprxntnc Woot, &c., R. J. Eke, F. E. Tucker, 
and F. How, London. 
6679. Extinction of Fires, J. E. Kenny and C. R. C. 
rne, Dublin. 
6680. Srzep InpIcaTors, W. Chadburn, Liverpool. 








6681. Sarety Haryess, W. Vero, Warwickshire. 

6682. CrapLe Davirs, J. W. Kernan, Southampton. 

6683. Puzzve, CO. V. A. Eley, London. 

6684. ExTinGuIsHING ATTACHMENTS, H. L. Miiller and 
W. Adkins, Birmingham. 

6685. ree SappLe Sprinos, J. Byrom, Liver- 


pool, 

6686. BaLLinc or Winvina Frames, H., H. C., and F. 
Wren, Manchester. 

6687. ScrRewinc Articies, J. H. Stone and 8. W. 
Hughes, Birmingham. 

6688. Urtiistinc Heatep Gases, B. D. Healey, 
Preston. 

6689. Weicuinc Macuines, A. Wood and T. Davies, 
Glasgow. 

= Weicuinc Macuines, A. Wood and T. Davies. 
i ow. 

6691. MACHINERY for Maxine Hay, P. Rior¢an 


ublin. 

6692. WaTeR TuYERE for Bast Furnaces, J. Parker, 
ax. 

6693. MARKING or INDENTING 81aBs, B. Bullock, 


ax. 
a gg Cook1nG Stove Ovens, W. G. Collins, Guild- 
‘ord. 
6695. VENTILATING Boors and SuHogs, W. Parry, jun., 
gor. 
6696. PHoTrocRAPHIC View FINDERS, F. Mousley, B:r- 


ner. 

6697. ELecrRicALLY Heatinc Gases, W. Donaldson, 
London. 

6698. PHotocrapHic Apparatus, D. K. C. Russell, 
Edinburgh. 

6699. Uritisine Steam for Motive Power, J. Murrie, 
Glasgow. 

6700. Courtine for FLEexiBLe Pires, J. B. Cook, 
Hamilton, Canada. 

6701. SHorinc Hoorep Animas, O. Scharfenberg, 
Manchester. 

6702. Dynamo Brusnes, K. Koch, Manchester. 

6703. Pianorortes, A. G. Browne, London. 

6704. Suips’ Doors, J. Robinson, Middlesbrough. 

6705. INstRUMENT for PULLING-ON Boots, G. F’. Twist, 
London. 

6706. CurLinG Tonos, L. O. Michael, Birmingham. 

6707. Cigar and CicareTre Houpers, L. 0. Michael, 
Birmingham. 

6708. Composition for PoxisHinc Woop, F. Sator, 
London. 

6709. BLeacHtInGc Straw Puait, T. and W. T. Lye, 


ndon. 

6710. Cycies, C. Rahon, London. 

6711. Raisinc VESSELs out of the Water, J. P. Brooks. 
—(L. Wirtz, Spain.) 

6712. Cycies, J. W. Boyce, London. 

6713. Station Inpicators, W. C. Betts and A. S. 
Jackson, London. 

6714. SEwinc MacHINE SHUTTLEs, J. Thomas, London. 

6715. Borie Rock, O. Terp, C. A. Godfrey, and C. B. 
Brown, London. : 

6716. Apparatus for Fotpinc Tea Leap, J. Vautier, 


mdon. 
6717. Vatves for Fire Hyprants, H. Thomson, 
mdon. 
6718. CycLE and Carriace Lamps, J. Darlington, 
Manchester. 


6719. DovcH Raiser, J. 8. Brown, London. 
6720. Game, H. Reason, London. 
6721. Sream Generators, G. Zahikian, London. 


6722. CoIN-FREED Foipinc Cuair, J. O. Tonkin, 
London. 
“. a Conpuctor Coverines, C. T. Snedeker, 


mdon. 

6724. Gas Buryer, C. T. Chamberlaine and W. 
Smethurst, London. 

6725. CaRR1IAGE Step Heaps, A. Oldbury, London. 

6726. PREVENTING FracTuRE of Drain Pires, W. 
Reynor, London. 

6727. ComBINED Spoon and Fork, R. Brown, London. 

6728. TuBes for Drinxine Tea, &c., T. F. Gellatly, 


London. 
6729. Furnaces, T. R. Swaine and T. Harrison, 
ndon. 


6730. Piates for Propuction of Enxoravines, P. E. 
Charaire, Live 1. 

6731. Cornices or Mou.pincs for WaALLs, J. Petitjean, 
Liverpool. 

732. PNeumatic TirREs, W. James, Liverpool. 

6733. Ripinc Hasir Skirts, W. P. Thompson.—(W. H. 
Phelps, India.) 

6784. Stirrenrncs for Lapies’ Dresses, H. Hill, 
London. 

6735. INCANDESCENT Gas Lamps, W. P. Thompson.— 
(R. Schlesinger, Germany.) 


= Fixinc Hanpies to Brooms, P. Garton, 
jive’ 
6737. WHEELs for CyciEes, Carts, &c., W. James, 


Tpoo! 

6788. Maxine Acetic Acip, T. H. Cobley and D. 
Jones, Dunstable. 

6739. eee of HypRo-caRBoN O11, R. Campion, 

mdon. 

6740. IRonInc Macuines, J. Nutting, London. 

6741. CoMBINED ADDRESSING TaG AND LaBEL, R. 
Althoff, London. 

6742. Arc Lamps, J. D. F. Andrews, London. 

6748. Maxine Soap, R. Campion, London. 

6744. Drawer Cabinets for Fitinc Papers, A. E. 
Walker, London. 

6745. Cu_tivators, M. Casey, London. 

6746. Purirication of SewaGE EFF.uents, F. Fanta, 


mdon. 
6747. Pyeumatic Tires, J. T. Mayor, London. 
6748. FeEpinc Siazs to Routine MILLs, F. W. Dick, 


mdon. 

6749. Makino SALots, C. Kolbe, London. 

6750. Hotpinc Suirt Currs in Position, A. Wood, 
London. 

6751. Exrraction of CHromium, E. Placet and J. 
Bonnet, London. 

6752. PLumB RuLE and LEvEL ComBINED, G. Strong, 
London. 

6758. Makino Lace Fasnrics, E. Co 

6754. THeRMostatTs, H. 8. 
London. 

6755. Coup.incs for Rops, A. G. Evans, London. 

6756. Boor Scrarers, H. Becker, London. 

6757. Locks, G. Calvert, London. 

6758. CENTRIFUGAL VENTILATING Fans, C. Herscher, 
London. 

6759. Pressinc Boats from SHEET METAL, W. Heslop, 
London. 

6760. Suips, J. Arnott, London. 

6761. Gas Brackets, W. W. Anstey, London. 

6762. Hyprav ic Lirts, J. 8. Stevens and C. G. Major, 
London. 

6768. HeEets of Boots and Suors, J. W. and J. P. 
Taylor, London. 

6764. Mutinc StRiInceD INSTRUMENTS, . J. 


mdon. 
6765. Vices, G. Glasson, London. 
6766. GarTERS, C. Fleckenstein and K. Degen, 


mdon. 

6767. CLEANSING Pirres, A. J. Boult.—({L. P. Jensen, 
Denmark.) 

6768. CycLe Tires, A. R. Hale, London. 

6769. WATERPROOF Fabrics, W. Abbot 
Wilks, London. 

6770. Apparatus for Dryinc Peat, J. D. Brunton, 
London. 

6771. Knives, E. Nowill, London. 

6772. WeLT-aTTACHING Macuine, G. F. Redfern.—(H. 
C. Gros, Germany.) 

6773. PHorocrRapuic Suvutters, C. Belot, London. 

6774. Cootinc of Water for Expiosion Enxcines, R. 
Edwards, London. 

6775. Ianrtmyc Composition for Martcues, I. 
Meissner, London. 

6776. Lintnc of Kitns and Furnaces, D. L. Collins, 


, London. 
and A. M. Keays, 


Atkinson, 


and W. R. 


M. 


ndon. 
6777. RounpaBouts, W. Storer and W. H. Facon, 
mdon. 
6778. EvaPoraTING OILs, E. Prince and the Tasmanian 
Eucalytus Oil Company, London. 
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6779. Tricycies, E. J. Matiére, London. 

6780. Seconpary Batteries, V. C. Doubleday.—(M. 
Sussmann, Germany.) 

6781. Hixces, W. Hegenscheidt, London. 

6782. Distance MeEasuRiING INstRUMENT, E. Falletti, 
London. 

6783. Arr VaLvE Mecuanism, G. G. M. Hardingham.— 
(C. T. Pollit, Australia.) 

6784. Sprit Houipers, C. Tucker, London. 

6785. Feeprnc BurNeRs in Arc Lamps, F. Hallows, 
London. 

6786. APPLIANCE for MINING OrgerRarions, W. Charlton, 

mdon. 

6787. Stipe Vatves, T. Crawford, London. 

6788. FURNACE ATTACHMENT, T. Deas and J. E. Slack, 
Manchester. 

6789. Hears System of Har VentiLation, W. Brown, 
Swansea 

lst April, 1893. 

6790. ComBrnaTion Too, C. C. Reynolds and E. Brown, 
London. 

6791. Doc for Saw Mitts, P. Willis.—(J. K. and J. L. 
Junk, United States.) 

6792. Sream Generators, M. Hise and G. Hise, 
London. 

6798. Harness, J. F. Welcome and F. H. Walton, 
London. 

6794. Cuumney-Pots and VENTILATORS, W. Wagstaffe, 
Stoke-on-Trent. 

6795. Manuracture of Tureaps, G. V. Priestley, 


Leeds. : 

6796. Pocket Fotpinc Maps and Pxans, T. Best, 
London. 

6797. CarriaGE Seats, C. Laycock, Sheffield. 

6798. Vent Pec, J. P. Harding, London. 

6799. Go_r CiuBs, W. D. M. More, Liverpool. 

6800. Extecrric Licutinc Piant for Trains, T. J. 
Flynn, Liverpool. 

6801. Covers or Roors for Ricks, G. Taylor, Liver- 


pool. 

6802. Paper or CarpBoarD, W. P. Thompson.—{ The 
Géppinger Papieryabrik, G. Krum, Germany.) 

6803. Fancy Nam, C W. Buckle and C. Hindle, 
Southampton. 

6804. WuisTLes or Cauts, E. W. Streeter, London. 

6805. Lamp Suave, E. W. Streeter, London. 

6806. Stream Boxers, J. Barker, Burnley. 

6807. Lock Furnrrure, T. Limond, Glasgow. 

= Jorstinc Tupes to TuBe Piates, A. McVicar, 

iw. 
6809. Pumprnc Macuinery, W. Hunter, Glasgow. 
6810. Hat and Bonnet Piss, G. F. Bridges, Birming- 


6811. Fastentnc Hanpies to CuLinary UTENSILS, R. 
Clayton and W. G. Creswell, Bilston. 

6812. Fricrionat Gearrne, C. W. Hollis, Nottingham. 

6813. ELectricat Arc Lamps, F. Bryan, London. 

6814. Deposirion of Copper, C. R. G. Smythe and J. 
Gordon, Glasgow. 

6815. Iron Sats, P. Hart, Manchester. 

6816. MeasvRinc the Deprsu of Ligumps, J. M. Walters, 

iverpool. 

6817. Macurvery for Maxine Biscuits, J. and T. 
Vicars, and J. Vicars, jun., Liverpool. 

6818. Buisccrr Makinc Macuinery, J., T., and J. 
Vicars, jun., Liverpool. 

6819. Support for Bicycves, H. Friend and D. Dishart, 
Newcastle-on-Tyne. 

6820. Securinc Rartway Ralits in Cuarrs, T. Heppell 
and R. Auton, Newcastle-on-Tyne. 

6821. Steam Pumps, T. Toward, W. Toward, and J. 
Meek, Newcastle-on-Tyne. 

6822. TURNING Macurnes, O. and J. Sanders, Birming- 


€823. Lances for Mititary Purposes, A. Hopkinson, 
Manchester. 

6824. Canpie LicuTers, W. Dawkins, Chipping 
Norton. 

6825. Apparatus for Raisinc Wrecks, D. W. Vaughan, 
Manchester. 

6826. VenTiLaTors of Suips, Cabins, &c., J. W. Ray, 
Liverpoo 

6827. Po.tisHinc Wire, J. Barber and J Haley, 
Halifax. 

6828. TREATMENT of Siac, C. W. Thompson, Wolver- 


a on. 

6829. Woop Pavements, J.C. Jefferson.—(F. 0. Hartung, 
Germany.) 

6830. Apparatus for ConDITIONING YARN, J. T. Pearson, 
Burnley. 

6831. Brakes for Cycies, J. Milnes, Manchester. 

6832. ADVERTisING, W. Combe, Dundee. 

6833. Pickinc Motions of Looms, J. Howard, Burnley. 

6834. Lock Furniture, G. W. Parker, J. Buchanan, 
and W. Wilson, Glasgow. 

6835. Securrnc Corps to Stipinc Winpow Sasues. R. 
McNamara, Liverpool. 

6836. PLatrorm WEIGHING Macuines, J. 8. Pooley, 
Liverpool. 

6837. Macurvery for Drivinc Rotatine Toots, C. M. 
Davies, Glasgow. 

6838. Destroyinc Inrectious Germs in Mik, G. H. 
Neuhauss, J. F. H. Gronwald, and E. H. C. Oehl- 
mann, Manchester. 

6839. Ho.tper for CicarettTes, &c., G. C. Bingham, 
London. 

6840, Exrractinc Gotp from Orgs, T. Dobbie, jun., 
Glasgow. 

6841. GutTeRING PLovucn, C. T. D. Acland, Exeter. 

6842. Rervuse Destrouctors, J. T. Wood and J. A. 
Brodie, Liverpool. 

6843. Ammonia, J. Addie, J. Cuninghame, and W. 
Macfarlane, Glasgow. 

6844. Sanp Movipinc Macuines, H. Vaughan, 
Glasgow. 

6845. ArFIxiNc Postace Stamps to Letrers, H. 

Vaughan, Glasgow. 

6846. mR SNeEcK, J. Neil, Glasgow. 

6847. Wire Trre for Cycies, L. 8S. Abrahamson and J. 
Feedman, Mon. 

6848. AppLiances for Usinc HiGH-PREssURE STEAM, J. 
Murrie, Glasgow. 

6849. Sprinc Knives, J. Westley and C. W. Levick, 
Sheffield. 

6850. ARtiFiciAL Fries for Fisnixc, O. Horton, 
Glasgow. 

6851. Gor Cappie Bacs, J. S. Howie, yng 


6852. ScHoot Desk, J. R. Hill and 8. Bridge, Stour- 





33. Boo 

6853. rR Hooks and Burrers, J. McAusland Denny 
and R. Thomson, Dumbarton, N.B. 

6854. Sipe Tippier, E. Jones and T. Evans, Abersy- 
chan, Monmouth. 

6855. DouBLe Doors, E. Jones and T. Evans, Abersy- 
chan, Mon. 

6856. Firtinc Vessers with Je.ires, J. Macdonald, 
Glasgow. 

6857. Stoppinc, &c., Venicies, 8. A. de Normanville, 
Liverpool. 

6858. Recrrrac.es, W. B. Wilberforce, London. 

6859. Wuer.s, A. Beurrier, London. 

6860. Liqueur, A. P. Wright.—(F. Gourdon, France.) 

6861. PLacinc Foc Sicnais on Raitway Lives, W. 8S. 
Laycock, Sheffield. 

6862. ConstructInc WueeEts for Cycies, J. Hutton, 
Sheffield. 

6863, ExveLores, Wrappers, &c., B. Franklin, Bir- 


ming! ¥ 
6864. Om and Hypro-carzon Motors, J. E. Weyman, 
Sheffield. 


6865. HorsesHors, O. McQuillen and W. A. Verner, 
London. 


6866. VENTILATING CarriacEs, P. Lawrence-Siegrist.— 
(F. Verrue, Belgium.) 
37. AvToMaTic DisINrecTING APPARATUS, C. Martins, 
London. 


= Stor Motion for Looms for Weavine, E. Pongs, 

ndon. 

6869. a and other Hotiow Boptgs, G. A. Wayss, 
mdon. 

6870. Cur-orr MecHanism for Encines, J. Woods, 


ion. 
6871. Encives, F. Bltimel, London. 





6872. Prope.uinc Boats, W. Cutler, London. 

6873. BULLET-PROOF MATERIALS, A. C. Brown, London. 

6874. The Quick-TURN-ovuT SwitcH for FrrEMEN, H. 
Eady and E. A. Laidlaw, Bournemouth. 

6875. I8stnc FoLpinc CaRR1AGE Tors, A. J. Hubner, 
and R. Rathoff-Schimidlvon Seeberg, London. 
$76. Drepoinc Apparatus, F. E. Duckham, London. 

6877. Mitirary Movina, J. H. Burne, London. 

6878. Manuracture of Nuts for Botts, A. Urban, 
London. 

6879. Breecn Ciosinc Action of Arr Guns, T. Berg- 
mann, London. 

6880. VELOocIPEDEs, J. E. Sénéchal, London. 

6881. Manuracture of Boxes and P.ares, J. Mohs, 
London. 

6882. Bicyc._es, P. Gendron, London. 

6883. Maxine Rounp Fe.t Articies, J. Chardot, 
London. 

6884. ManuFracture of Pipes or Tuses, C. G. Larson, 
London. 

= ——— Raitways, H. H. Lake.—{T. A. Cattori, 

taly. 

6886. CommuTator Switches, H. H. Lake.—(C. 

Libenow, Germany.) 


4th April, 1893. 


6887. Groovep Picture Frame Movu.pina, J. Fallas, 
Wakefield. 

6888. HeE.s of SHogs and other Foor Gear, T. Farrar, 
Manchester. 

6889. Pneumatic Tires, T. Guthrie and W. T. Hall, 
Newcastle-on-Tyne. 

6890. Drivinc Mecuanism for VeLocipepes, J. B. 
Robertson and J. B. Robertson, Belfast. 

6891. Tires of Cycies, J. 8. D. Shanks, J. Bowles, 8. 
Moreland, and R. Wylie, Belfast. 

6892. Pepestat for Drawinc Mopets, 8. Bridge, 
Stourbridge. 

6893. WasHER Puve for Taps, T. B., H., and J. Wright, 
Dewsbury. 

6894. SuuTrite Rewer Motions for Looms, F. J 
Hibberd, Dundee. 

6895. Packinc of Mareriats for ENvELOPING STEAM 
Pipes, J. Murrie, Glasgow. 

6896. Swine Seat for Cycies, R. W. Monahan, 
Warrington. 

6897. Manciinc Macuinegs, H. C. Longsdon, Keighley. 

6898. Bassivetres, T., F. W., and F. E. McGrah, 
Sheffield. 

6899. States, F. 8. Pett, Dover. 

6900. Gas Fires, W. McCaig, Glasgow. 

6901. Lamp ExtincuisHers, G. Moseley, Kington-on- 
Thames. 

6902. Curtine Patrerns in CLotH, G. H. Richmond, 
Manchester. 

6903. Mupcuarps for Crcies, J. Donaldson, Leicester. 

6904. DovuBLE-ENDED Graver, G. V. and A. G. Pinfold, 
Cleckheaton. 

6905. <i me ARTIFICIAL ManuREs, R. Wallace, 


, N.B. 

6906. EnameE ing, L. M. Williams, Bath. 

6907. Raisinc and Lowerinc CuaNnpeviers, R. H. 
Best, Birmingham. 

6908. ExtTincuisHers for Pararrin Lamps, J. Colf, 
Bristol. 

690% Maxinc CarpBoarp Cases, P. H. J. Biermann, 

Ow. 

6910. ENvetore, E. Lemppenau, Berlin. 

6911. Pressine Iron, J. —, Glasgow. 

6912. Presstnc Boarp, J. Fraser, Glasgow. 

6913. CoLiarR Iron, J. Fraser, Glasgow. 

6914. Type Serrinc Apparatus, H. D. Fitzpatrick.— 
(A. A. Low, United States.) 

6915. VENTILATORS and Cuimyney Tops, G. Cooper, 
Sheffield. 

6916. PNEUMATIC-TIRED UycLeE Brake, J. H. Wilson, 
Kirkcaldy. 

6917. Loom Temp.es, W. Simpson and E. T. Whitelow, 
Manchester. 

6918. Foc SIGNALLING Apparatus, A. Ganderton, Bir- 


ig oe 

6919. Exrractinc Apparatus, C. A. Allison.—(The 
Merz Universal Extractor and Construction Company, 
United States. 

6920. Bottrinc Apparatus, C. F. Hardy and L. M. 
Godley, London. 

6921. MaGNETO- ELECTRIC GENERATOR, T. Rosati, 
London. 

6922. ELecTRicaLLy Heatinc Crucisies, W. Mitchell, 


‘irming’ " 
6923. Buckie for Suspenpers, &c., C. M. Rémpler, 
London. 
6924. VENTILATING RalLway Carriaces, C. Viering, 
London. 
6925. Errectinc the Makinc of Paper, J. Holden, 
London. 
6926. + -gguraal Mecuanism of Heaps, C. Tidswell, 
maon. 
6927. . ig Levers of Looms, B. and G. W. Smith, 
mdon. 
6928. PARTITIONED Iron or Sree. Tuses, A. Bére, 
London. 
6929. Encines, C. Parker, London. 
6930. Sprinc Wuee. for Locomotives, G. T. Link, 


mdon. 

6931. Mask for PHorocrapuic Purposes, A. C. Jack- 
son, London. 

6932. Composition for CoverING BorLers, W. N. Cook, 
Manchester. 

6933. WorKING Sicnaus ELectRIcat.y, The Automatic 
Electric Railway Signal Co., Ld., and E. Blakey, 
London. 

6934. CHAMBER Urensit Rim Guarp, C. E. Turnbull, 
London. 

6935. Meters, A. G. Brookes.(H. C. Wirt, United 
States.) 

6936. PupDLING or other Furnaces, H. W. Hollis, 

mdon. 

6937. PREVENTING SuppEN Strains on Ropss, H. W. 

ollis, London. 

6938. Type Sertinc Macuives. J. I. Haynes, London. 

6939. Fire LicuTer, M. Hornby, Northampton. 

5940. TREATMENT of Town ReFuse, M. C. Meaby, 
London. 

6941. Music Sueets, J. Wetter.—(B. Riickert, Ger- 
many. 

6942. STEAM Pumpinc Encrines, H. H. Westinghouse, 
Londen. 

6943. Stup FasTenina, P. A. Raymond, London. 

6944. Pneumatic Tires for VELocirepes, P. A. Craven, 
London. 

6945. LirgBoats, A. Schénemann, London. 

6946. Prison Ceiis, P. E. Glaecke and T. A. Kont, 

eon Mo P W. P. Th 

ae OULDING PIPEs, - & ompson.—{R. G. 
Guptill, United States.) omer: 
Car Coup.ines, J. Bradford and E. Lovelace, 
London. 
6949. InpicaTING Apparatus for Cass, W. Grimes, 


mdon. 

6950. CaRTRIDGE Cases, G. F. Redfern.—(£. Ternstriim, 
France.) 

6951. Razor Strops, G. F. Redfern.—(/. McDonicll, 
Ceylon. 

6952. Hotpers for Heatep Crvcisies, W. Mitchell, 


on. 
6953. Distnrectants, P. Mclyneux and G. R. Potts, 
ion. 
—~ Propucine ELectricaL CURRENTS, A.J. Jarman, 
mi 


m. 

6955. Packine for Piston Rops, C. 8. Dean, London. 

6956. Car Coupters, J. L. Myers, London. 

6957. TROLLING APPARATUS, a J. Welch, London. 

6958. Hotpers for CLampinc Devices, H. Hinsse and 
J. P. Hauschild, London. 

6959. DisTILLING VOLATILE ConsTITUENTS, M. Prentice 
London. 

6960. ManuracTuRE of Nitric Acip, M. Prentice, 
London 


6961. Vorinc Macuines, J. H. Myers, London. 
6962. Game, J. Feix, London. 
a a C. A. Day.—(4. Walther United 





6964. SHuTtLes for Looms, H. H. Lake.—{J. H. Nason 
and H. M. Hewes, United States.) 

6965. Exvectric Furnaces, R. Urbanitzky and A. 
Fellner, London. 

6966. _ H. H. Lake.—(J. S. Surbaugh, United 
States. 

6967. Meta Banps for Box Straps, J. A Bowler, 


mdon. 

6968. Friction CLutcHes, W. H. Lindsay, London. 

6969. Means fcr Raisinc Water, &c., C. J. Eyre, 
London. 

6970. ORNAMENTATION on CLEAR Gass, R. Haddan. 
—+(S. Evans, C. L. Rawson, and C. T. Brown, United 
States.) 

6971. CHippinc Grass, R, Haddan.—(S. Evans, C. L. 
Rawson, and C. T. Brown, United States.) 

6872. Straicut Way Vatves, E. H. Lunken, London. 

6973. Lecornes, R. Haddan.—{J. R. Ruiz, Spain.) 

6974. Composrrion for Use as CattLe Foon, F. Ursin, 
London. 

6975. CompLeTinc Circuits, E. L. Berry and F, 
Harrison, London. 

5th April, 1893. 

6976. Forminc Seams, G. Colley and A. Hartnell, 
Bristol. 

6977. Toy, 8. V. Dardier, London. 

6978. Boxes for Corp, 8. Calvert, Keighley. 

6979. Macuines for Sawina Stone, C. H. Firth, 
Keighley. 

6980. Stirrup Iron, B. E. T. Cope, Bloxwich. 

6981. CLorH WasHiInG Macuinery, D. McLardie, 
Glasgow. 

6982. Warer-cLosets, T. W. Twyford, Birmingham. 

6983. Barus, T. W. Twyford, Birmingham. 

6984. Sinks, T. W. Twyford, mere cy 

6985. Borters for Heatinc Apparatus, J. Kitchen, 
Derby. 

6986. RuppeR CusHion for Tumours, R. Heath, 
Mirfield. 

6987. CANDLE Cap, P. I. Monks, Dublin. 

6988. PorRTABLE FoLpinc CycLe Hovse, B. Hart, 
London. 

6989. THrEF-pRoor Pocket, L. 8. Abrahamson and T. 
Harris, Newport. 

6990. INrLator and Riw Curp for Pyeumatic Tires, 
A. Collét, Coventry. 

6991. Sroves, H. L. Hopkins, London. 

6992. Coverincs for the Freer, W. H. Blackwell, 
Stockport. 

6993. TREATING Woo. Greases, R. Hutchison, Glasgow. 











SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





490,582. Furnace ror Buryine Garsage, &ec.. W. 
McClave, Scranton, Pa.—Filed October 20th, 1892. 

Claam.—(1) A furnace having, in combination, a 
stack mounted on its top, a central column of refrac- 
tory material extending up from its bottom, a main 
lateral combustion chamber, a circular combustion 
chamber in the base of the stack, and a suitable system 
of hot air channel ways for supplying air to facilitate 
combustion, and charging passages for the introduc- 
tion of garbage or dead animal matter, or night-soil 
and the like, into the main combustion chamber, sub- 
stantially as described. (2) A furnace having, in 
combination, lateral combustion chambers, the side 
walls thereof being curved at the inner terminus or 
termini so as to tangentially, or nearly so, deflect the 
flowing gases or flames, a stack having a circular com- 
bustion chamber in its base, a central column of 
refractory material extending up from the bottom of 
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the furnace, whereby the gases are caused to whirl or 
have a cyclonic action, and are expanded and tho- 
roughly intermixed with heated air, and all the 
vapours thoroughly disintegrated and heated to a very 
high temperature at the point where the heat is the 
greatest, and the life germs and odours in the gases 
and vapours destroyed, substantially as described. (3) 
The furnace having, in combination, the lateral com- 
bustion chamber, a stack having a circular combustion 
chamber, a hot air channel way beneath the furnace 
bottom, and a hollow perforated central column 
extending up from the bottom of the furnace and in 
communication with the hot air channel way, sub- 
stantially as described. 

490,584. Steam Jet ConveYOR FOR ASHES OR OTHER 
Licat Supstances, W. McClave, Scranton, Pa.— 
Filed November 12th, 1892. 

Claim.—The combination with a conveyor tube, of a 


490584] 




















hollow steam device of or analogous 
geometrical form and having steam jet discharging 





———_s 


orifices or nozzles between its inner and outer 
boundaries, said devices being applied substantially 
outside the of the substances being conveyed 
as well as of the air which is caused to flow into the 
tube by the action of the steam jets, and thus offering 
no obstruction to the same within the tube, the said 
steam jet orifices or nozzles of said steam jetting 
device being arranged to jet steam from the samo 
jetting device by one portion of the orifices or nozzles 
with a convergence at a certain or different angles 
toward the centre of the tube, and with the other 

rtion of the orifices or nozzles allel or substan- 
jally parallel with and near the inner surface of the 
said tube, substantially as described. 


490,652. CentrirvcaL Dressino MACHINE, J. Higgin- 
bottom, Liverpool, England.—Filed July 28rd, 1890, 
Claim.—In a centrifugal separating or dressing 
machine, the combination with the D ypainee cylinder 
or casing of a series of longitudinal spreader blades 
moun upon a rotary support and inclining back. 
ward and outward, and a series of deflecting blades 





supported in front of the spreader blades and inclining 
backward and inward with open » 8s between the 
deflectors and spreaders, whereby the material is first 
gathered and deflected inward — the spreaders 
and then thrown outward by the latter. 


490,809. Dyxamo-eLecrric Macuine, R. Lundell, 
Brooklyn.—Filed April 22nd, 1892. 
Claim.—(1) A dynamo-electric machine having a 
disc armature and a single field magnet coil lying ina 
lane on one side of said armature and parallel thereto, 
n combination with radially disposed multipolar pole 
pieces between which the armature rotates, substan- 
tially as described. (2) A dy lectric hi 











having its field magnet core made of ring or disc-like 
shape with radially disposed multipolar pole pieces 
between which the armature rotates in combination 
with a single magnetising coil inclosed within the 
core and ventilating holes for admitting air to the 
interior of the machine, substantially as described. 
490,878. Vatve, H. E. Marchand, Bayonne, N.J.— 
Filed March 22nd, 1890. 

Claim.—The combination with the inlet chamber 

having a downward opening aperture, and provided 





with a valve seat, of the valve chamber having guides 
an aperture closed with a plug, a third aperture into 
the outlet chamber, the float adapted to serve against 
said valve seat and a plug, substantially as set forth. 


490,905, Apparatus ror Forminc StemMep GLass 
ARTICLES, J. T. Hanes and T. Blankinsop, Martin's 
Ferry, Ohio.—Filed August 11th, 1892. 

Claim.—A device for joining glass bodies comprising 

a mould of matching hinged sections supported upon 

legs and a hinge-forming pin and having a cup-shaped 

cavity in its upper side, and an open inverted cup- 
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shaped cavity in its lower side, and a central coh- 
tracted communica’ with said cavities, ‘in 
Coutinatien ith a spring-sustained upward flaring 
cup below and centrally with said mould, a ratchet 
lever device for holding said cup down it the 
- < of said s , and a press-actua’ plunger 
or the upper = cup, be ray by a bowl blown in a 


separate mould ——, a cold state while the 
stem is press moulded and united to said blown bowl. 


re 


of 


pete ee SO OO 


a a 








THE ENGINEER. 


$31 








Aprit 21, 1893. 





THE TUDHOE IRON AND STEEL WORKS, 
SPENNYMOOR. 

Tue Tudhoe Iron and Steel works form but one of the 
many important properties owned by the Weardale Iron 
and Coal Company, which are situated in various parts 
of the county of Durham. This company was founded 
by the late Mr. Charles Attwood in 1845, and owes its 
origin to the discovery by him of the celebrated Weardale 
ironstone in the Stanhope district. The existence of this 
ironstone, then called ‘ rider ore,” had been long known 
to the lead miners of Weardale, but its value had not 
been recognised, and indeed, it was regarded as a trouble- 
some impurity. It was brought under the notice of Mr. 
Attwood, a mineralogist of no mean order, and was pro- 
nounced by him to be a carbonate of iron of a rich and 
peculiar quality, not known to exist anywhere in Great 
Britain except Cornwall, although it occurs in abundance 
in the Styrian and Carinthian A a 

Mr. Attwood at once proceeded to secure a mining 
lease in the vicinity of Stanhope, and in 1845 built five 
blast furnaces at Tow Law, and purchased another which 
had been partly built by Mr. Cuthbert Rippon near the 
mines. In this venture he was joined by his partners, 
Messrs. Baring Brothers, of London, and thus com- 
menced the Weardale Iron and Coal Company, at all 
events as iron smelters. 

In 1858 the Tudhoe works were established at Spenny- 
moor, then but a small village, and comprised two forges 
and two mills for working the Weardale pig produced at 
Tow Law. In 1856 the Tudhoe works were extended, 
and two additional forges erected. By this time the 
Cleveland ironstone had been discovered and opened out 
by Mr. John Vaughan. In 1870 two blast furnaces were 
erected at Tudhoe to smelt this newly found ore. Since 
that time, however, the manufacture of Cleveland pig 
iron has been discontinued, and now only Weardale and 
Spanish ores are smelted at the Tudhoe furnaces. 

Latterly the Weardale Iron and Coal Company has so 
extended its field of enterprise that at the present day 
ii performs all the operations necessary to convert iron 
ore into the finished product. It raises its own ore 
and coal, it makes its own coke and quarries its own 
limestone, it smelts the ore into pig iron, which it 
afterwards converts into wrought iron or steel, to be 
subsequently rolled into plates, sheets, bars, angles, and 
a variety of other sections. It makes its own fire- 
bricks for use in the iron and steel works, and gas for 
lighting the works and collieries, besides farming large 
tracts of land in the county of Durham. 

The Tudhoe Ironworks are intimately associated with 
the name of Bessemer, for here the first licence issued 
in connection with his patent process was worked. 
Indeed, even previous to that, ingots made by Bessemer 
at his Sheffield works had been rolled into plates at 
Tudhoe. In 186i, a small plant, consisting of four 
50 ewt. converters, was wat under the personal super- 
vision of the inventor. The converters were arranged 
upon the four points of a revolving cross-shaped frame, 
and were furnished with blowing engines, hydraulic 
cranes, furnaces, and cupolas. In later years this plant 
was abandoned in favour of the Siemens-Martin process, 
and all the old machinery has been removed except the 
converters. 

Spennymoor, where the works are situated, and which 
now numbers about 14,000 inhabitants, is a station on 
the Durham and Bishop Auckland branch of the North- 
Eastern Railway, about eighteen miles from the nearest 
seaports of Hartlepool and Stockton. The works occupy 
asite of sixty-three acres in area, and comprise blast 
furnaces, puddling furnaces, finishing mills, a Siemens- 
Martin steel melting plant, and a recently erected steel 
cogging mill with engines, shears, heating furnaces, and 
hydraulic apparatus. 

The steel melting house contains seven Siemens- 
Martin acid-lined furnaces, viz., five of 20 tons and two 
of 16 tons capacity. They are arranged in line, with the 
charging platform and producers on one side, and the 
casting pit on the other. It is intended in the early 
future to put down a row of seven more furnaces opposite 
the existing ones. The charges consist of about 25 per 
cent. of steel scrap, 15 per cent. of ore, and the remaining 
60 per cent. of hematite pig iron made in the company’s 
blast furnaces from Spanish ore. The ore used in the 
melting furnaces is a mixture of Campanil from Bilbao 
and of soft ore from mines recently opened in the 
Marbella district. The furnaces are very strongly built, 
with cast iron buckstaves and tie rods. No expansion 
rings appear to be used, with the result that the buck- 
staves sometimes give way. The portions of the furnaces 
exposed to the highest temperatures are built of silica 
bricks made at the company’s own brickworks at their 
Tudhoe Colliery. It is said that these stand the heat 
better than gannister bricks, and are not so liable to drop 
or chip when exposed to sudden changes of temperature. 
The hearth is made by spreading layer after layer of 
silver sand from Antwerp over the silica bricks while hot, 
until the whole forms a solid mass about 15in. thick. 
This requires renewal every three or four years, but is 
fettled by the addition of sand between thecharges. The 
producer gas is led from the regenerators to the hearth 
through two flues, and the air through two others 
immediately above them. The valves are reversed every 
half hour. In order to obtain perfect regularity in this 
respect, a large bell is sounded, for which an electric 
signal is given from the office of the manager of the 
melting department. Small test pieces are taken from 
the bath shortly before tapping, and tested for carbon by 
fracture and by chemical analysis, the whole operation 
occupying about ten minutes. 

The average analysis of the finished steel as made into 
boiler plates is as follows, viz.:— 


Iron (by difference) ... 99°241 
Sere . 07160 
Mangancce ... - 0°540 
Silicon ... 0-004 
Sulphur... ... 0-020 
Phosphorus ... 0°035 

100-000 





Ferro-manganese containing 80 per cent. of manganese 
is added to the steel during tapping, being shovelled into the 
runner in a solid state, and so mixing with the fluid steel 
on its way to the casting ladle. The latter, which holds 
about 20 tons of steel, is mounted on a bogie, and travels 
along the casting pit in the usual way. It is provided with 
an overflow spout for the slag, which is thus run into a 
separate vessel, and subsequently thrown away, being of 
no commercial value. Hinged swan necks are provided, 
by which the ladles are warmed by producer gas prior to 
casting. 

Before the present cogging plant was put down, it was 
necessary to make the ingots of a size to suit the finished 
plate. This necessitated the keeping of over forty different 
sizes of ingot moulds. With the new plant, however, 
the largest ingots are cogged down, and cut by the hot 
slab shears into the requisite sizes. Only three standard 
sizes of ingots are now made, viz., of four, five, and six tons 
weight. It is estimated that a saving of 2s. 6d. per ton 
of steel has been effected by diminished labour and re- 
duced weight of crop ends. The larger moulds are made 
in halves, which greatly facilitates the removal of 
“ stickers.” 

When sufficiently cooled, the moulds are stripped by 
locomotive cranes, of which four were formerly used, but 
half that number is now sufficient for the fewer and larger 
ingots. The latter are placed ona bogie and run by a 
small locomotive to the cogging plant. 

The gas producers are twelve in number, and are of the 
Wilson type, but have recently been fitted with water 
bottoms. The ashes from the fire bars fall into a pan 
of water about 2ft. deep, from which they are removed 
at intervals. The casing of the producer dips about 6in. 
below the surface, thus forming a water seal, and at the 
same time leaving a gap of 18in. through which the ashes 
can be raked out. The result of this very beneficial 
alteration is that the producers can be worked con- 
tinuously instead of being laid off periodically for the 
removal of ashes, while the heat and dust attendant 
thereon are entirely avoided. The producers are provided 
with steam jet blowers, which create an air pressure of 
about fin. of water. Steam at a pressure of about 45 lb. 

er square inch is supplied by a Lancashire boiler fired 

y producer gas. Suitable railway sidings admit of the 
coal being brought alongside of the charging holes, and 
of the ashes being removed from below. 

From the melting shop the ingot passes on to the new 
and powerful cogging plant which has been constructed 
by Messrs. Miller and Co., of Coatbridge, under the 
supervision of Mr. H. W. Hollis, the general manager of 
the Weardale Iron and Coal Company. Mention must 
also be made of Mr. F. Finlayson, the manager of Messrs. 
Miller and Co., to whom the success of the new plant is 
largely due. The machinery comprises cogging mill and 
engines, live roller gear, hot slab shears, hydraulic 
apparatus, besides heating furnaces and cranes. 

The ingots are first placed in the heating furnaces, of 
which the object is so to check the cooling of the ingot, 
which, brought fresh from the casting pit, consists of a 
solid shell and a molten core, that the initial heat may 
be preserved and distributed, and the ingot rendered of a 
suitable uniform temperature for cogging down. The 
furnaces, as will be seen by reference to page 3382, are 
two in number, and are semicircular in shape. They are 
entirely under the floor level, nothing being visible but 
the firing holes and the lids which allow of the insertion 
and withdrawal of the ingots. Each furnace consists of 
an inner row of five and an outer row of six holes, which 
are —— of accommodating the largest ingots in a 
vertical position, each being provided with a lid on the 
floor level. There is free communication between all the 
holes in each row, but the two rows are separated by a 
sera wall. The two furnaces are together capable of 

olding 120 tons of steel. They are built of silica bricks 
throughout. At the end of each furnace there is a fire 
with closed grate, common to the two rows of holes, and 
having two firing doors on the ground level, as well as 
two pits for the removal of ashes and slag. A consider- 
able quantity of this slag is left by the ingots, and causes 
some trouble. It is found to attack the silica bricks of 
the dividing wall, and itis therefore intended to substitute 
chrome bricks in the lower courses. Combustion is 
assisted by means of a steam-jet blower placed under the 
fire bars, which makes the fire virtually a gas producer 
in principle. 

The gases, after circulating among the ingots in each of 
the four rows, are led by four flues under two Lancashire 
boilers which raise steam for the cogging engines at 80 Ib. 
per square inch pressure; thence they pass into a wrought 
iron chimney stack 90ft high. It is found in practice 
that the holes near the fire are hotter than those more 
remote, and it is proposed to equalise the temperature 
by placing a steam jet in the chimney. It remains to be 
seen whether this will effect the object intended. It is 
said that the two Lancashire boilers raise more steam 
by the arrangement described than they would if an 
equal quantity of coal were burnt upon grates inside the 
boilers in the ordinary way. 

The furnaces, which were specially designed by Mr. 
Hollis, are served by two hydraulic jib cranes, the larger— 
a 10-ton crane-- being placed centrally with regard to the 
circular furnaces, and used to charge and draw the ingots. 
The smaller—a 2-ton crane—is placed somewhat out of 
the centre, for manipulating the furnace lids. Both 
cranes can swing round to reach any hole without fouling 
one another, the smaller one being built low with this 
object. The larger crane is seen in elevation on page 
887, and in plan on page 382. It is supported at the 
top by a roller bearing secured to the roof, and at 
the bottom is fitted with rollers revolving on a turned 
race. It is provided with five hydraulic rams, viz., one 
12in. diameter for lifting, two 8in. diameter for slewing, 
and two 6in. diameter for racking. The lifting and slew- 
ing cylinders are fixed on the back stay, and thus act 
as a counterweight which exactly balances the weight 
of the jib when unloaded. The two racking cylinders are 
attached to the mast. The lifting cylinder is geared in 





the ratio of 2 to 1, and the slewing and racking 4 to 1. 
All the motions are worked by means of wire rope lin. 
and #in. in diameter, composed of very fine strands. The 
slewing is accomplished by a fixed (dang round which 
the rope takes four turns. There is occasionally a slight 
slip of the rope, with the result that the starting point in 
the revolution of the crane alters its position; but as it 
can perform at least a complete rotation, this is of little 
consequence. A very ingenious mechanism for taking 
up the inertia of the crane, when stopping or starting, 
has been inserted in each slewingrope. It is the device of 
Mr. Hollis, and may be described as a double toggle joint 
kept apart by a spiral spring. The crane is under the 
entire control of one lad. It is made of such ample 
strength that by substituting a larger lifting ram it could 
be made capable of dealing with 15-ton ingots, should 
this size ever be reached in the future. The smaller crane 
is of the ordinary single-ram type, the slewing and rack- 
ing being done by hand. 

The effective radius of the larger crane is about 22ft., 
which enables it to lift the ingots from the bogie on which 
they are brought from the casting pit, drop them ixto the 
heating furnaces, and when heated, lift them out and 
place them on the live rollers of the cogging mill. A 
second 10-ton crane has been erected to serve the new 
melting furnaces which it is intended to build. 

The cogging mill is the most powerful which Messrs. 
Miller and Co. have yet made, and is said by them to be 
the largest of the kind in the kingdom. The rolls are no 
less than 40in. from centre to centre when in contact, 
and 8ft. 6in. long, and they can deal with 15-ton ingots, 
and can reduce to 6in. square. The top roll is balanced 
by hydraulic cylinders under the constant pressure of the 
accumulator, and is raised and lowered by steel screws 
driven by a small two-eylinder reversing engine. This 
engine, like the other auxiliary engines, is provided with 
a single excentric for each valve, which is of the piston 
type, and is reversed by means of a central valve, which 
interchanges the steam and exhaust passages. By this 
arrangement lap and lead must be dispensed with, but in 
such small engines economy of steam is of less import- 
ance than simplicity of action. A large dial with pointers 
worked by one of the screws, shows at a glance the depth 
between each pair of grooves in the rolls. The roll 
housings are of cast iron and very massive, and rest on a 
cast iron bed-plate. 

The pinions are helical, 46in. diameter, of steel, as also 
are the housings, coupling boxes, and spindles. The 
cogging mill is provided with live rollers both at the back 
and front, ten on each side, the two next the rolls on both 
sides being of steel, and the remainder of castiron. They 
are driven by a pair of reversing engines, with cylinders 
Yin. by 15in. geared in the ratio of 3 to1. The shafts and 
mitre wheels of all the live roller gear are of steel. Messrs. 
Miller and Finlayson’s tilting gear is fitted to the live 
roller frame at the back of the mill, and is capable of 
dealing with 15-ton ingots, which can be reared on edge or 
completely overturned. It consists of two carriages on 
parallel rails placed athwart the live roller frame, and 
actuated by a hydraulic cylinder with double-acting 
piston. Each carriage supports two vertical cylinders 
with rams, which work hinged arms. These when hori- 
zontal lie below the level of the crowns of the live rollers. 
The corresponding rams on the two carriages work 
together, and are served by the same pipes. These pipes, 
viz., two for pressure and one for exhaust, are telescopic 
in order to adjust themselves to any position of the 
carriages. When it is desired to turn the slab on edge, 
the carriages are run out into the desired position, the 
outer pair of arms are raised vertically as a stop, while 
the inner pair being immediately below the slab are also 
raised, carrying with them the slab, which is thus left on 
edge. By continuing the process the slab can be completely 
overturned. 

The cogging mill is driven by a pair of horizontal re- 
versing engines, having cylinders 42in. by 60in. The 
gearing consists of cast steel helical pinion and wheel, 
geared in the ratio of 24 to 1. The valves are of the 
piston type, actuated by Allan’s straight link gear. The 
reversing engine consists of two hydraulic rams, which, 
by means of a rocking shaft and levers, simultaneously 
raise the link and lower the block, and vice versd. The 
second-motion shaft is provided with a clutch, by which 
the mill can be disconnected. Most of the working parts 
are of steel, and all the bearings are of phosphor bronze. 

After leaving the cogging mill, the slab is carried along 
to the hot shears by a train of fifteen live rollers, driven 
by a pair of vertical engines with cylinders Tin. by 12in. 
All the rollers are of cast iron except the three next the 
shears, which are of steel, to withstand heavy shocks, 

The hot slab shears are of the guillotine type, and very 
large and powerful. They are capable of cutting slabs 
40in. by 143in., or 580 square inches in section. The 
gearing and keeps are of steel, and the stresses on the 
latter during the cut is taken by four large steel bolts 
passing right down through the main standards to the 
bed-plate. The shears are driven by a pair of vertical 
engines with cylinders 26in. by 30in., geared with re- 
lation to the shears in the ratio of 22 to 1 by means of 
two pinions and two wheels, all being helical and of steel. 

he engines are fitted with hydraulic reversing gear, which, 
however, is only used in case the shears stick during a 
cut. The shears are fitted at the entering side witha 
hydraulic cylinder and ram for pressing upon the slab to 
prevent tilting, but this has been disconnected. On the 
delivery side is a train of eighteen rollers, of which the 
eleven next the shears are mounted upon a hinged frame. 
This is held in a horizontal position by a hydraulic 
cylinder in direct communication with the accumulator, 
but which allows the frame to drop when the cut is 
taking place. The live rollers at the side of the shears 
are driven by a pair of vertical engines similar to those 
on the other side. 

The length of the blooms is regulated by a hydraulic 
measuring stop attached to a cylinder alongside of the 
swing frame. The slab is run through the shears by the 
live rollers beyond its proper position with relation to the 
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line with these are a 28in. sheet mill and a 26in. 
a mill, each having three stands of rolls, and 

iven by a beam engine similar to the last. The 
sheet mill is provided with three annealing furnaces, and 
is capable of rolling iron or steel sheets from }in. to 
24-B.W.G. in thickness. The plate mill has a plate 
shears and seven heating furnaces, but is not at present 
in use. 

Along the south-western boundary of the works runs a 
building which contains various miscellaneous shops 
such as are usually found in iron and steel works. The 
pattern shop contains six benches, as well as lathes, 
circular and band saws, and other tools. The pattern 
store contains a large and valuable collection of patterns. 
In the roll-turning shop are eleven lathes, most of which 
are kept at work. The company is obliged to keep an 
enormous stock of rolls, of which the value has been 
estimated at £40,000. There is also a fitting shop and 
boiler yard, about which no special remark is necessary. 

The test house contains a 100-ton Buckton testing 
machine. Since hydraulic power has been available in 
the works, an improvement has been devised by Mr. 
Hollis, by which the speed of testing has been more 
than doubled. Instead of forcing water into the hydraulic 
cylinder of the testing machine by means of a 8}in. ram 
driven through belting by a steam engine, an Sin. ram 
has been placed in line with the 3}in. ram, and is coupled 
direct thereto. The former is supplied with water at the 
works pressure of 7001b. per square inch, and is capable 
of exerting enough force, acting through the smaller ram, 
to produce the requisite pull upon the test-piece. Should 
the hydraulic pressure even cease to be available, the 
original arrangement can then be reverted to. There is 
also a 100-ton lever-testing machine by Adamson, but 
this is not at present in use. Bending tests are made 
in a special machine by Messrs. R. Harvey and Co. 

Besides the shops already mentioned, there is a smiths’ 
shop with ten fires and one steam hammer, and a foundry 
containing three cranes, four drying stoves, one cupola, 
and one air furnace. This is capable of turning out 40 
tons of casting per week, and supplies all the works and 
collieries belonging to the company. The locomotive 
shop is sufficient for the repairs of the twenty-four loco- 
motives in use in the various departments. The total 
number of boilers which supply steam to the iron and 
steel works is forty-four, of which twenty are hand fired. 
The pressure used in the iron works is 501b., and in the 
cogging mill 801b. per square inch. 

Large quantities of iron and steel are kept in stock by 
the company, viz., about 1500 tons of merchant iron, 
8000 tons of puddled bars, and 2500 tons of steel ingots. 

The blast furnaces—erected in 1870—are now employed 
to smelt Weardale and Spanish ore. With these ore from 
Glenarm, Co. Antrim, containing about 23 per cent. of 
alumina, and 43 per cent. of iron, is occasionally mixed. 
The pig iron smelted from the Weardale ore is not suitable 
for steel-making by the Siemens-Martin acid process, as 
it contains too much phosphorus. The hematite pig, 
however, made from Spanish ore is solely used for this 
purpose. The coke is obtained from the Tudhoe Colliery, 
within a mile of the blast furnaces; while the limestone 
is quarried by the company in the Stanhope district. 
There are two blast furnaces 85ft. high, 24ft. 6in. diameter 
at the boshes, and 8ft. 6in. at the hearth. Only one of 
them is at present at work. This is capable of turning 
out about 700 tons of pig iron per week, when on hematite 
ore. The consumption of coke and limestone is 18 cwt. 
and 9 cwt. respectively per ton of pig. Each furnace 
has six tuyeres with nozzles 5in. diameter, these being 
the only portions that are water-cooled. The linings of 
the furnace are of the company’s own fire-brick, and last 
about ten years. The blast is heated to a temperature 
of about 1400 deg. by two Cowper stoves to each furnace. 
The stoves are 63ft. high and 22ft. in diameter, being of 
the two-pass type, in which the gases ascend a large 
combustion chamber and descend among chequer brick- 
work. They are cleaned every four hours by an instan- 
taneous ‘release valve, through which the suddenly- 
escaping air carries with it large quantities of dust. A 
gun is used for the same purpose every week. 

The blast is supplied by three vertical blowing engines 
by Messrs. Cochrane, Grove, and Co., having 40in. by 60in. 
steam cylinders, and 84in. air cylinders. These are capable 
of supplying air at a pressure of 7b. per square inch. 
Steam is generated by four Beeley boilers 34ft. long by 
8ft. diameter, having three flues each, and fired by 
furnace gases. These have only been put down within 
the last two years and a-half, replacing eight plain cylin- 
drical boilers 75ft. long by 5ft. diameter. It is estimated 
that the new boilers have already paid their cost by the 
saving in fuel. 

The chemical laboratory is a handsome building, but 
appears to be at an inconveniently great distance from 
the works and offices. It is fitted up with every conve- 
nience, and is also provided with a balance room, a sam- 
pling room, and a photometer room, for testing the illu- 
minating gas made by the company. 

The gas works, which are situated near the steel works, 
contain forty retorts, and are capable of producing forty 
million cubic feet of gas per annum. Of the total quantity 
made, about 90 per cent. is used in the worksand collieries, 
and 10 per cent. is supplied to private consumers in the 
town of Spennymoor, at the rate of 4s. per 1000 cubic feet. 
The gas works are provided with the usual condenser, 
scrubber, purifiers, exhauster, &c. Of the residual pro- 
ducts the tar is sold, but the ammoniacal liquor is such a 
drug in the market that the company prefer to convert it 
into sulphate of ammonia, which is worth about £12 per 
ton. There are two gasholders, one loaded to 8éin. 
pressure for the works and town, and the other to Qin. 
in order to force the gas down the pits. 

The offices are contained in a single storey building, 
and comprise ironworks office, and clerks’ office, as well 
as several private offices. Near at hand are the drawing 
office and stables. 

The brickworks are situated near the Tudhoe Colliery, 
about a mile from the Tudhoe works. Here every descrip- 





tion of fire-brick is made, as well as silica bricks for the 
steel-melting furnaces. The latter, instead of being made 
from gannister rock as is usual, are composed largely of 
flint, which is partly imported and partly obtained from 
the locality. This is carefully cleaned and calcined, and 
when finished is said to make a very pure brick. The 
brickworks have a productive capacity of 75,000 bricks 
per week. 

Besides the various works already described, the 
company own and work ten collieries in various parts of 
Durham, from which 1} million tons of coal and half a 
million tons of coke are annually produced. They also 
own and farm about 2500 acres of land, by which they 
are able to some extent to avoid liability for surface 
damage caused by their own pits, and from which 
provender for pit ponies is obtained. The total number 
of men employed is 5575, viz., 1028 at the Tudhoe works 
and 4547 in the collieries. The wages paid amount on 
the average to £6150 per week. 

Owing to the scattered nature of the various works, 
collieries, offices, &c., the telephone has largely been 
resorted to as a means of intercommunication. No less 
than twenty-five telephones are in use, besides several 
private wires of considerable length, for which a total 
annual rental of £500 is paid to the National Telephone 
Company. Some idea of the amount of traffic in con- 
nection with the Weardale Iron and Coal Company’s 
products may be gathered from the fact that the average 
amount paid by them to the North-Eastern Railway 
Company during the year 1892 was £350 per day. 

The directors of the company are three in number, and 
are all connected with the Baring family. The chairman 
of directors is the Hon. Francis H. Baring. Mr. H. W. 
Hollis, the general manager, who formerly held a similar 
position under the well-known Butterley Company, has 
just completed his fourth year of control. During that 
time he has made his infiuence felt in all departments, 
and has effected many improvements. Mr. Wraith, 
the assistant general manager; Mr. Cowks, the cashier ; 
Mr. Hedley, the commercial secretary, and many others, 
both in the office and the works, have contributed materi- 
ally to the prosperity of the company. 

The illustrations represent a plan of the new cogging 
plant, and six views taken from photographs by Mr. 
F. W. Cooper, of Darlington, viz., the cogging mill, 
engines, shears, general view of the works, and two of 
the hydraulic radial cranes. 








ARGENTINE. 





THE immense resources of this country, and its import- 
ance as a market for so many of the manufactures of 
Great Britain, will render a few remarks upon its present 
position, and its probable future, of interest to those 
British manufacturers who have to look beyond the seas 
for purchasers for, in most instances, by far the major 
portion of their productions. Argentine in the past has 
taken large quantities of goods from us, and from what 
can be gathered of her present position as regards the 
immensity of her undeveloped resources, and the mere 
surface scratchings representing what has been done up 
to this moment, one can but wonder at, and deplore the 
fact of such a veritable El Dorado being the hunting- 
ground for a race of men as corrupt, politically and 
financially, as it is possible to find. Argentine, in the 
hands of a practical people, governed and administered 
soundly and consistently, would be one of the wealthiest 
and most desirable spots on the globe. The climate, 
speaking generally, is nearly perfect; and the soil, which 
constitutes the country’s wealth, is so rich and so easily 
cultivated, as to render the country nearly a farmer’s 
ideal. The cost of cultivating land is ridiculously low as 
compared with European practice, and as the crops can 
generally be relied upon, a steady stream of wealth from 
exported produce is assured. Its wealth in cattle and 
sheep is immense, and conditions of breeding and rearing 
are so favourable as to place Argentine in the front rank 
in this respect, and itis questionable whether there exists 
a country in which the products pertaining to this section 
of agriculture are produced at a lower cost. Considering 
this, and the fact that such vast areas are as yet untouched, 
ohe wonders at the immensity of the trade which must 
develope for many years to come, and this, too, in spite of 
the corruptions existing in political and public matters, 
and the fact of the financial affairs of the country being 
in a thoroughly unsatisfactory and rotten condition. 

The Argentine native is born for anything rather than 
trade, and as a consequence the commercial business of the 
country is nearly entirely in the hands of foreigners—so 
much the better. To professional callings the Argentine 
gives the preference, and this, doubtless, accounts for the 
* Doctor” a legion of them are privileged to prefix to 
their names. As professional men they have time and 
opportunity for politics, and in this they revel for their 
country’s (?) and their own good. When not entirely 
engaged politically, the Argentine, having natural propensi- 
ties for the development of gigantic schemes and undertak- 
ings, occupies himself in the exploiting of public and other 
undertakings of a character and size out ofall proportion to 
the present-day or reasonable future requirements; his 
idea presumably being based on the assumption that the 
bigger the idea the bigger the money handled, and con- 
sequently the bigger the spoil. In this respect perhaps 
we are not altogether blameless, in that we have granted 
financial assistance in a most reckless manner; and up 
to the time of the last crisis, in amounts ridiculous in 
their immensity, and in the shallow prospects of the con- 
tinued capital value of the projects they were sunk in. 
That many of these undertakings will prove remunera- 
tive in the future there is no doubt, should the affairs of 
the country receive even ordinary attention; but vast 
sums have been sunk and wasted on projects unwarranted 
by the country’s financial position, and by the point to 
which its profit-productive powers are developed. As a 
consequence, much capital is either lost absolutely or is 
sunk in undertakings which will not produce profit for 





many years to come, when the country’s resources may 


have been developed to such an extent as shall bring ‘the 
profits resulting, on a level with the outlay required for 
its management, and the payment of interest on money 
borrowed. This state of affairs will be brought about 
only by trade revival, and by the further development of 
agriculture principally, necessitating such a revival, 
Were it not a fact that Argentine has an undoubted 
future, the outlook for investors would indeed be black ; 
but her facilities for profitable production are so great, 
that to some extent the past may be forgiven, in the 
belief that the future must be of a constantly progressive 
nature. 

The money that has been spent on what may be 
termed ‘‘ ornament ” in Buenos Ayres alone must repre- 
sent a fabulous sum. The city teems with elaborate and 
expensive buildings, public and private, and to a 
practical European the outlay on show appears nothing 
short of sinful. The banks seem to vie with each other 
in the magnificence of their buildings, and it is an 
amusing fact that the banks most deeply in difficulties 
are those occupying the most gorgeous premises. The 
building of the National Bank was formerly a theatre, 
and was purchased for about two million dollars. It is 
a magnificent piece of work, beautifully decorated, of 
noble proportions, and faultlessly furnished. The roof 
is extremely lofty for such a purpose, and the interior 
decoration a work of art. Everywhere—so far as the 
building is concerned—are evidences of wealth, and yet 
the history of the bank is hardly equalled in the enormity 
of its corruption. At the present time it is insolvent, 
and has a deficit of from 150 to 200 million dollars, the 
greater part of which has been lost by bad management 
and corrupt practice (principally the latter), during the 
Celman period of Administration. 

The Provincial Bank has been the medium for Cedula 
investments; it has magnificent premises, and from 
outward appearance it would be assumed that stability at 
least might be found. An immense sum must have been 
spent on buildings which are now veritable painted 
sepulchres. The assets of this bank, by its last balance- 
sheet, are put down at 283,630,000 dols., with liabilities 
222,680,000 dols., but competent authorities believe that a 
sum probably reaching 200,000,000 dols. may have to be 
taken off the assets total, leaving the enormous deficit of 
over 140,000,000 dols. This has been accomplished in 
less than twenty years—the bank having been founded 
in 1873—and speaks volumes for the customs existing in 
purely Argentine financial circles. 

However, a good feature in the banking business of the 
city is the stability of the majority of the foreign banks, 
particularly those managed by our own countrymen. 
They constitute stability for-commerce, and in a great 
measure counteract the evil effects and disastrous results 
of the national institutions. During the last crisis the 
position of the Buenos Ayres banks was most critical ; in 
all but one or two instances they had to close their doors, 
the consequence being a severe check to business deve- 
lopment. The lesson was a salutary one, and in the 
meantime there has not existed that disposition to lavish 
credit which formerly was the case, and which accounted 
in no small measure for the unhealthy boom resulting in 
the 89-90 crisis. It is to be hoped that with returning 
prosperity, foreign capitalists—and British in particular 
—will remember the sins of the past, and not allow 
themselves to be again drawn into such a whirlpool of 
financial trouble as resulted in the crisis only just averted 
by the interposition of the Bank of England, supported 
by the other banks of this country. 

In no country in the world are people greater optimists 
than in Argentine. Optimism is like the breath of life to 
them, and they live on its theories, with results we know 
too well. This should be borne in mind by the British 
investing public, and a check to future disposition in that 
direction will be not only beneficial for present, but for 
past circumstances. Argentine has been running before 
she could well walk, and the inevitable stumble has been 
the result. That she may be able to pick herself up and 
repair damages, we may at least hope. 

On the face of it the budget for 1893 looks gloomy. 
The estimated expenditure is forty-six million dols. gold, 
and the revenue y crm million, leaving an estimated 
deficiency of about fourteen millions of dols. gold. 
However, these figures, in comparison with other 
years, are encouraging, and prove what recuperative 
powers the country has. In 1891, the revenue 
amounted to nearly twenty-one million dols. The 1893 
estimate being thirty - two millions, the enormous 
increase of nearly sixty per cent. is shown, and the 
probability is that the 1893 estimate is in no way 
too high. This is evidence of what may be expected 
under favourable conditions; and with an _ increas- 
ing volume of trade, the time should be not far distant 
when revenue shall equal expenditure. In the matter of 
expenditure the figures lead one to imagine that reform is 
badly needed. The expenditure for 1891 was rather more 
than thirty-four million dols. gold. The estimate for 
1898 is forty-six million dols., showing an increase of 
twelve million. This, however, is principally due to 
differences in value of currency in the two years. In 
1891 the exchange was 860, whilst at the time of the 
budget being brought out it was calculated at 282. 
Calculated on the 1891 basis of exchange, the estimated 
expenditure for 1898 would be about one and a-half 
million dols. above that of 1891. It is, however, a fact 
that the 1891 expenditure was low, in consequence of the 
scarcity of money in the Treasury, and was really eleven 
million dols. gold below the estimate. 

The present finance minister is disposed to effect 
economy in several directions, and actually proposed a 
reduced finance estimate; but it was refused by the 
Government. This shows the disposition of Argentine 
senators and deputies, and should open the eyes of 
investors to the tight manner in which past and present 
troubles are treated. : 

It is, however, fortunate that trade is not affected 
absolutely by acts of Government, and we may therefore 
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assume, that in spite of this lack of good disposition on 
the part of the Government, Argentine will still go on 
importing and exporting in volume, increasing with the 
development of the country, but, subject to periodical 
checks from political and financial causes; the latter 
enerally resulting from the former. : 

In the buying of material required for industrial and 
other like purposes, politics influence considerably. A 
political crisis generally checks the development of 
enterprises connected with public affairs, such as railways, 
docks, water and gas works, tramways, public buildings, 
&e., and it is improbable that in the near future much 
money will be available for such purposes. With an 
enormous interest to pay on monies already borrowed, 
the arrears at the present moment representing a serious 
amount, considering the country's income, it would be 
little short of a crime to encourage the Argentines in the 
belief that Europe is again ready to sink any of those 
large sums in Argentine investments, which, with the 
principal exceptions of certain railways, have so far 
generally proved disastrous to the investor. 

In railway construction, the immediate future is not 
promising for purchases of material required in such under- 
takings, nor are the companies now working likely to be 
buying much in the way of replacements of worn out 
plant and material until traffic receipts have increased, 
and an appreciated paper money allows of greater 
spending powers. 

The manager of one of the principal railways assured 
the writer that during nearly two years he had been 
unable to purchase any new rolling stock whatever, there 
being no funds available. They had repaired, and 
repaired again, where under better conditions new would 
have been bought. With a return of prosperity must 
come orders for new stock, and British engineers will 
doubtless be on the lookout for the orders which Argen- 
tine railways sooner or later will have to give for locomo- 
tives and other rolling stock and material. It is pleasant 
in travelling through Argentine to find oneself in carri- 
ages built by British companies, drawn by British-built 
locomotives ; but by no means are all the locomotives and 
carriages in Argentine of British manufacture. The 
Americans, with their experience of hurriedly constructed 
railways, never lose an opportunity of getting their 
engines and carriages in, and one can frequently hear 
remarks of engine drivers by no means unfavourable to 
the Yankee locomotive and rolling stock. One old 
Manchester driver of many years’ experience in Argen- 
tine remarked: ‘ Yes, for strength, wear and tear, and 
economy, I'll back the English locomotive ; but somehow 
I’ve got to like the Yankee engines on these roads, they 
give so to the bad places.” 

The cars lovestalia used are on the American principle ; 
an outside platform at each end, and a passage through 
the centre. For the country they are right undoubtedly. 
Travelling is slow as compared with England, and in 
summer the heat and dust necessitate the utmost free- 
dom and ventilation. Nearly all first-class cars are pro- 
vided with a lavatory, and long-distance trains with 
restaurant cars. This is all necessary, travelling in 
Argentine being anything but pleasant during summer, 
when the temperature is often at 105 and even more 
in the shade, and dust storms not infrequent. Half an 
hour in one of these latter is an experience one does not 
want repeated too often. Owing to the nature of the 
soil, and the heat during summer, the dust is very fine 
and in quantity large. A wind common to the country, 
called the “‘ Pampero,” will spring up suddenly, and until 
rain comes, the clouds of dust sent careering across the 
country are not only extremely inconvenient, but painful. 
The dust invades everywhere, and the railway passenger 
unfortunate enough to run into one of these storms gets 
an experience, instructive perhaps, but exceedingly pain- 
ful. It is difficult to breathe, the eyes, nose, mouth and 
ears are filled, and the clothing gets perfectly saturated 
with the fine dust, which enters the cars in dense clouds 
at every point. Windows may be closed, and the 
Venetian shutters with which every car is provided, put 
up, but with little avail. The dust comes through at 
every point, and there is nothing for it but resignation. 
Generally, after this comes a refreshing rain, which man, 
animal, and bird are in a condition to enjoy thoroughly. 
That there is still much to be done in Argentine in 
railway construction is undoubted. Vast areas of fruitful 
land have yet to be opened up, and these, with other 
large areas in cultivation, but untouched by railways, 
will some day attract lines to them, to the advantage of 
the farmer, the country, and those interested in railway 
building and furnishing. 

Argentine may very probably take the place of North 
America, within the next twenty-five years, as the principal 
grain field for Europe; and considering this, one can but 
wonder at the development which would result from a 
satisfactory and honest system of Government. Thou- 
sands of miles of railways must be constructed ere the 
want for them will be satisfied, as more and more wheat 
and corn-growing land comes into cultivation; but it is 
doubtful whether the necessary capital required will be 
forthcoming until those responsible for the country’s 
management, politically and financially, shall have learned 
how essential it is to acquire those habits of honesty 
which have been instrumental in developing the resources 
of European and other countries where success has 
attended the practice of such habits. 

The revolutions—or apologies for them—so constantly 
breaking out in different parts of the Republic, are 
evidences that the people themselves are disgusted with 
the manner in which public affairs are conducted, and 
there are men, anything but foolish, who are of opinion 
that nothing but force will obtain for the people that 
voice in public affairs which will ensure less corruption in 
governing and administrating, and consequently a fair 
opportunity for the developing of the legitimate trade of 
the country resulting from the encouragement of those 
enterprises, connected with, in particular, land cultivation 
and stock-breeding, for which ieoatiae is so well suited. 
For some of the present-day political party, farming and 





stock-rearing is much too slow and undignified. Argen- 
tine must be a manufacturing country they say, and it is 
their idea to see the country dotted with manufacturing 
establishments. Snapping at the shadow and losing the 
substance was never better illustrated. The climate and 
the predominant race of people are against successful 
manufacture, and to compete with Europe and the United 
States, big bounties would have to be granted, and heavy 
duties imposed, all at the charge of the consuming public. 
Were it necessary to find employment for a population 
unable to gain a livelihood in existing industries, there 
might be something to say in favour of such a project, but 
when we look at the wealth lying in Argentine’s true in- 
dustries, viz., farming and stock rearing, one can but feel 
disgusted with the nonsense propounded by those seeking 
to drag the country still farther into the mire of financial 
trouble, by the sinking of large sums in the exploiting of 
industries unsuited to the population, the climate, and 
the country’s inherited facilities for the prosecution of 
such enterprises. When the natural industries of 
Argentine require no further assistance or fostering, 
then will be the time for the Argentines seriously to 
consider the question of successful manufacture; but for 
many years to come they can devote their energies to 
the development of their land-cultivating and stock- 
rearing industries, with the assurance that real wealth 
will thereby accrue to the country, there existing in 
Europe purchasers for every dollar’s worth of corn and 
animal food-stuff Argentine is capable of producing in 
excess of her own requirements. The farmers and stock 
breeders are the men who should have first consideration, 
Argentine’s hopes and future depending upon the success 
of their labour. In this respect a move in the right 
direction within the present year is to be noted with 
satisfaction, the import duties on several descriptions of 
agricultural implements having been reduced, and on 
others abolished altogether. Someone in authority 
evidently recognises the necessity of backing up the 
farmer, and such a course is certain to result in increased 
activity in agricultural enterprise, whilst for our part the 
result should be equally satisfactory, in that larger 
implement and machinery requirements are probable. 
Considering the importance of Great Britain as a market 
for Argentine food-stuffs, it is consistent that we should 
look to her as a market for our manufactures, as in 
exchange for the value of our purchase from her. 
(To be continued.) 








THE UNITED STATES DYNAMITE CRUISER 
VESUVIUS. 

THE United States ship Vesuvius, illustrated on page 340, 
is a vessel of very unique character, being the only one yet 
built whose mode of attack is by discharging shells filled with 
dynamite or other very high explosive against the ships or 
forts of an enemy. 

Very lately the vessel has undergone a series of trials as to 
the practicability of working her pneumatic dynamite guns, 
which, it must be understood, are fixed and immovable, the 
training being accomplished by the movement of the vessel. 
The ultimate success of such a vessel under the exigencies 
of actual warfare therefore becomes rather doubtful. It 
stands to reason that a vessel which is so long and narrow as 
the Vesuvius cannot be turned and manceuvred as easily as a 
shorter and broader one; as, naturally, the enemy’s ship 
would keep moving round and round the Vesuvius, which 
latter would be reduced to the condition of a crocodile, very 
dangerous if you keep in a straight line, but easily avoided if 
you constantly keep turning. Apropos of this the vessel 
should have been named Crocodile instead of Vesuvius. 

No doubt she would be a very formidable ship in attacking 
a fort which cannot move, but here again—and this argument 
is rca 3 applicable to ships as well as forts—she would be 
within shot of the long-range rapid-fire guns of the forts or 
ships long before she could approach near enough to injure 
her opponent. The extreme range of these pneumatic guns is 
two miles, and her best fighting range about one mile. The 
result would be that she would run a very considerable risk of 
entire destruction before she could do any damage herself ; 
especially if an unlucky shot entered her magazine, a not 
unlikely thing, she would be hoist by her own pétard. As 
one of the American papers once aptly described it, ‘the 
officers and crew of the Vesuvius would be like standing over 
a volcano when going into action.” 

In a fleet action she would no doubt have a better chance, 
as, like a torpedo-boat, she would be able to take advantage 
of the confusion and excitement of battle to close in and 
deliver her attack on vessels already engaged with her own 
consorts; although in this she might become as dangerous to 
her friends as to her enemies. 

The system of regulating the range of these guns is by 
having either high or low pressure in the compressed air 
cylinders, and not by the elevation or depression of the 
muzzles of the guns. The result, therefore, is that these guns 
are more like mortars in principle, as the line taken by the 
shells in their flight is upwards, and then falling—somewhere ; 
and in the case of a moving object, not where it was intended, 
but into the sea. 

The dimensions of the Vesuvius are as follow:—Length, 
251ft. 9in.; breadth, 26ft. 5in.; depth, 14ft; and draught, 
9ft. Her freeboard is only 5ft., but with a raised deck in the 
bows, or forecastle. Her displacement is 725 tons, and 3794 
horse-power, are obtained from two vertical four-cylinder triple 
expansion engines driving twin screws, which propel her at a 
maximum speed of 21°6 knots an hour, which is 1:6 knots in 
excess of the contract speed. Her coal capacity is 150 tons. 

The Vesuvius is built of steel throughout, with the excep- 
tion of the stem and stern posts and rudder, which are of 
forged iron. Her framing is very light, being only 7 lb. to 
the foot, and it is one “a from keel to gunwale. The outer 
plating is from one-fifth to one-fourth of an inch thick. She 
is divided into a large number of water-tight compartments, 
the bulkheads being one-fifth of an inch in thickness. Her 
armament consists principally of her three pneumatic guns, 
which are long tubes of 15in. calibre built into the hull of 
the vessel, and are elevated at a fixed angle of 16 deg. The 
muzzles project through the deck at a spot 37ft. from the 
stern post. These guns are fired from the conning-tower, the 
steel plating of which is lin. thick. 

The shell containing the dynamite is a long cylinder 
143in. in diameter, and 80in.—6ft. 8in.—in length, and will be 
charged with 600 lb. of explosive gelatine, which is equivalent 





to 852 lb. of No. 1 dynamite or 943 lb. of gun cotton. 
The magazine holds thirty of these shells. The guns 
can be loaded and fired in 30 seconds, and the shells are 
handled by hydraulic machinery. An electric fuse is used, 
and so arranged that the shell explodes an instant before 
full impact, thereby securing the maximum effect on the 
target. The Vesuvius will have an auxiliary armament 
of light quick-firing guns, probably of the Driggs-Schroeder 
pattern. The trials were not considered a very great success. 

What will be the result of the experiment of building such 
@ ship, when it is tried in actual warfare, it will be im- 
possible to say; but there is no doubt that the fact that the 
only means of training the guns is by moving the ship is an 
obvious disadvantage when engaged with a movable target, 
which, in its turn, can be very offensive with its numerous 
long range quick-firing guns. 








MACHINERY AND MILLWORK. 


Ont of the pleasing features of the official returns of the 
exports is the slow increase that is taking place in the exports 
of machinery and millwork. For instance, in the month of 
March, 1892, the value of the locomotive steam engines sent 
out was £80,864, but last month the value had risen to 
£104,368. This increase was due mainly to the enlargement 
of the value of the shipments to the British East Indies, and 
to the countries in South America. There were falls of mo- 
ment in the exports to Australasia, but it is obvious that the 
shipments to specific countries for a month must be fluctuat- 
ing, and it is to that total that we look for the indications of 
the changes in the trade; and when the lower price now 
taken is remembered, it will be seen that the increase in the 
shipments is larger than at first sight appears. Looking next 
to the agricultural steam engines, we find that the value of 
the exports for March, 1892, was about £51,514, whilst for the 
past month the total had risen to about £68,751. In this case 
the increase was mainly to European countries. Of other 
descriptions of engines, we find that for the month there was 
an increase from £92,201, up to £111,580; and that increase 
was largely contributed to by Russia and by the United States, 
but to several countries there were shown increased exports. 
Thus, the total values of the steam engines sent out were 
£60,000 more last month than for the same month last year. 
In sewing machines there was an increase from £48,137 up to 
£56,695, to which there wasa general but not universal contribu- 
tion from the specified countries. In the machinery other than 
steam engines, there is a considerable increase for the past 
month when compared with the value for the month a year 
ago; and there is also an increase in the grand total of 
machinery and millwork. It is true that the value of the 
exports for the first quarter of the year is not yet up to that 
of the first quarter of last year, but the decrease is reduced 
by the increases of the past month. It may be anticipated 
that the condition of the finances of some of the Australasian 
colonies may cause further reductions of the value of the 
—_— of machinery to these colonies; but against that is 
to be put the effect of the recovery of credit on the part of 
some of the South American countries, and the larger 
demand that is experienced from that part; and altogether 
the reductions that have been accomplished, and that are 
expectant, in the cost of the production of machinery 
through cheaper metals, and in some instances lower cost of 
labour, ought to enable our manufacturers to enlarge the area 
over which their productions are distributed, the more espe- 
cially as they have nowa range of ocean freights that is perhaps 
lower on the whole than has previously been recorded. 








THE INSTITUTION OF 
ENGINEERS. 

THE spring meeting of the Institution commenced on Wednesday 
evening with the anniversary dinner at the Criterion, and was very 
fully attended. Lord Sandhurst, Parliamentary Secretary to the 
War Office, was chief guest. Dr. W. Anderson, M. Inst. C.E., 
who presided, in proposing the toast of ‘‘The Queen’s Land and 
Sea Forces,” remarked that he could remember the time when the 
Army and the Navy carried the weapons with which Wellington 
and Nelson won their battles. There had been many and great 
changes since those times, and nothing surprised him more than 
the readiness with which both the Army and the Navy had adapted 
themselves to those extraordinary changes. 

Lord Sandhurst, who responded for the Army, declared that the 
readiness with which officers and men had adapted themselves to 
the changes was due to loyalty to their  syresioner Though our 
Army could not be compared with the stupendous military 
machines on the Continent, it was the duty of the Government to 
see that they were provided with the best weapons that could be 
produced. To the mechanical engineers the country owed much, 
in enabling them to provide such munitions of war. 

Rear-Admiral C. E. Domvile replied for the sea forces as a 
Director of Naval Ordnance. 

In calling upon Mr. White, Chief Naval Constructor, to propose 
‘Success to the Ordnance Committee,” Dr. Anderson stated that 
Mr. White was going North, to have conferred upon him the 
degree of LL.D. 

Major-General Sir Henry J. Alderson, President of the Ordnance 
Committee, expressed his gratitude to the mechanical engineers, 
two of whom, Rr F. Bramwell and Sir J. Baker, had made experi- 
ments and reports that had resulted in the arming of our 
soldiers with swords not made in Germany—swords that would not 
bend or curl, and that would enable a man to save his own life and 
take someone else’s. Speaking of inventors, with whom the 
Committee had to deal, he remarked that there were two classes. 
One class knew what they were talking about, while the other, 
though doubtless respectable members of society in the bosom of 
their own fami'ies, breathed fire and murder, blood and fury on 
paper, brought things called models made of cardboard and glue, 
and, not content with killing men retail, must slaughter them 
wholesale. The labours of Sir F. Abel with regard to cordite, or 
smokeless powder, he was glad to say had concluded satisfactorily. 

Rear-Admiral H. F. Cleveland, Vice-President of the Ordnance 
Committee, observed that, instead of our ships waiting for guns, 
our guns were now waiting for ships. The new wire gun was 
nearly ready, and he had no hesitation in saying that we had now 
the finest ships and guns in the world. 

Mr. Windsor Richards gave ‘‘ The Civil Branches of the Services,” 
Mr. R. H. Knox, Accountant General of the War Office, and Mr. 
J. Collett, Director of Naval Contracts, responding. ‘‘ Other 
Scientific Societies” was proposed by Professor Kennedy, and 
acknowledged by Mr. Harrison Hayter, President of the Institution 
of Civil Engineers. Mr. C. Lowthian Bell and Mr. Jeremiah Head 
responded to the toast of ‘‘ Our Middlesbrough Meeting,” and the 
President replied to the toast of ‘‘ The Institution.” 

At the meeting last evening at the Institution of Civil Engineers, 
a report of the Alloys Research Committee, by Mr. Robert Austen, 
was read, and a paper connected with the work of this committee 
was read by Mr. W . Dean, Locomotive Superintendent of the Great 
Western Railway, on tests of the strength of copper of locomotive 
fire-boxes. This evening a Research Committee report on marine 
engine trials, abstract of results of the experiments on the six 
steamers, Meteor, Fusi Yama, and others, and conclusions by 
Professor Hudson Beare. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible wi the opinions oy our 
correspondents. 





TRUTH IN SCIENCE. 


Sir,—Referring to your article of April 7th, in order to em- 
phasise points of agreement, all scientific men must agree that 
freedom of discussion and absence of dogmatism are the life-blood 
of science. There is a distinction to be drawn, however, between 
dogmatism and instruction. Before there can be rational dis- 
cussion on any subject, the facts should be equally known by both 
sides; and, until this state of things is reached, instruction is 
more appropriate than discussion. It is, perhaps, difficult some- 
times to Soe where one should end and the other begin. 

Most certainly the theory of light is not complete ; and as to the 
theory of ether it is hardly begun. The same may be said for the 
theory of matter, and for the theory of gravitation. But we do not 
therefore call “‘ matter” a hypothesis, or doubt the fact of its 
gravitative attraction. Whatever be hereafter discovered about 
the cause of gravitation, the Newtonian laws of its action cannot be 
upset; they are true, though, of course, not the whole truth. 
So also with the wave theory of light ; so far as it goes, it is true, 
and not likely to be upset by any discoveries of the future. The 
ultimate mechanism of light is indeed still unknown, the complete 
theory of light has yet to be made, but nevertheless it certainly 
consists of transverse waves in a medium ; and the frequency and 
length of these waves are known with as great accuracy as the 
frequency of a tuning-fork and the length of a metre—I am not 
making random statements—and the complex facts of optics are 
explicable on the wave theory just as the facts of astronomy are 
explicable on the gravitation theory ; but to call either the com- 
plete theory, or to pretend that any assertion yet made by man is 
the whole truth about anything, however apparently simple, that 
would be a procedure less than sane. OLIVER LODGE. 

Liverpool, April 15th. 


RADIANT HEAT. 


S1r,—The question asked in your last letter by ‘‘ Ignoramus” is 
one to which, I fear, ae will not easily obtain an intelligible 
answer. It involves, indeed, a very considerable difficulty—I will 
not say objection—in the theory of radiancy. According to the 
received theory, although radiant lines are spoken of for con- 
venience, and used in the mathematical statement of the laws of 
radiancy, their existence is not in the strict sense contemplated. 
From any heated or light-giving centre is given off spheres of 
undulation. When a stone is thrown into a pond rings of waves 
are formed. Now let it be supposed that instead of having a 
surface of inelastic water, we have undulations set up equally in all 
directions in an elastic fluid ; then it is easily enough understood 
that these undulations will assume the form of shells one within 
the other, like the Chinese boxes, the outer one of which is half a 
foot in diameter and the innermost half an inch. So far there is 
no difficulty. 

But the effect of radiant heat or light diminishes as the square 
of the distance, and it is here that the difficulty of reconciling the 
theory with the facts comes in. If the undulations were lines, 
each of a given breadth, and radiating from the centre like the 
spokes of a wheel, then it would be very easy to understand that 
the intensity would diminish as the square of the distance, 
because obviously any given surface aonb subtend a smaller and 
smaller angle the further it was moved back from the central 
source, and fewer and fewer lines would impinge upon it. But 
this clearly implies that there must be intervals between the rays 
of undulations, where there are no undulations and no heat or 
light. But the most careful experimenting has absolutely failed 
to prove that any such intervals exist. When we consider how 
enormous is our distance from the sun, and how small the thickness 
of a soap bubble, and that that thickness can be measured in terms 
of wave-lengths, it will be seen that if such intervals existed in 
sunlight, they would probably have been detected. Consequently 
it may, as I have said, be taken for granted that the waves have 
no breadth, that they have nothing but length and height. I use 
the word “height” in despair of finding a better, although it is all 
wrong. 

But if this be the case, then it is clear that the theory that the 
heat diminishes as the square of the distance because of the paucity 
of lines, falls to the ground, and we must seek some other explana- 
tion ; and we find, indeed, that a very usual statement is that the 
intensity diminishes because the ‘‘ quantity” of light diminishes. 
But no one has any proper idea, or can have any proper idea, I 
think, of what “‘quantity” of light means, and until physicists 
have made up their minds as to the sense in which it is employed, 
it is no help to make use of it. One explanation was that the wave 
length: altered as they travelled. This was very quickly aban- 
doned. The next, and that still commonly used, is that the mag- 
‘nitude of the undulations diminishes. The waves have, so to speak, 
less height ; but this seems to be untenable in the face of the fact 
that the brightness of any body is quite independent of the dis- 
tance of the eye from it. Thus, the sun would not appear brighter 
if we were but a million of miles from him than he does now. But 
besides this, as the ether is supposed to have no friction, and to be 
perfectly elastic, it is impossible that a wave of a given amplitude 
once started should ever diminish in amplitude. 

The only way out of this dilemma is to assume that the ether 
does possess inertia. But if it does, then it must be capuble of 
offering resistance to the passage through it of a body whose form 
is not that of least resistance. But the earth, for example, is 
certainly not that form. Inconsequence, two different theories 
have been started; one is, that although the ether is capable 
of transmitting energy, which it could not do unless it possessed 
something akin to vis viv and inertia, yet that the peculiar property 
of the ether in thisrespect is not identical with anything manifested 
by matter as we know it ; and the other is, that the planets are 
retarded by the ether, and Dr. Lodge has recently carried out a 
masterly series of experiments to ascertain whether the ether is or 
is not dragged by the earth. The results obtained hitherto have 
been wholly negative. So the matter stands at present. Various 
solutions of the difficulty are propounded, but the moment one 
puzzle is solved another crops up. 

You have said, Sir, that without imagination there would 
have been no advance in physical science, and in nothing has 
imagination played a more Myra part than in handling this 
question of radiancy. Abundant examples of this fact may be 
cited ; but it is not necessary to go further than Dr. Lodge himself 
for them. No doubt many of your readers are well acquainted 
witb one of his last books, ‘‘ Modern Views of Electricity,” pub- 
lished in 1889. This work abounds in flights of the imagination, 
and its author disregards contradictions and inconsistencies with as 
much ease asa poet. In substance Dr. Lodge holds that the ether 
is a highly elastic incompressible something, without friction and 
possessing inertia ; rather jelly-like in its attributes, and in it is 
stored much as water is in a sponge, another something, which is 
called electricity; and with much ingenuity he proceeds to show 
how exactly these conditions serve to explain the phenomena of the 
Leyden jar, &c. Into all this I need not follow him, but it is 
instructive to see how hard put to it for arguments he is at times, 
and with what ease he jumps barriers to others impossible. He 
holds that light is electricity, or is identical with it, which is not 
quite the same thing, and he finds support for some of his views in 
the statement that all non-conductors are transparent, while all 
conductors are opaque. Finding this rather too much for his 
audience—the book is a reprint of lectures—he goes an to explain 
that even ebonite will permit light to pass through it. e is 
— however, on the 2 oa slate and baked clay—such as 
may be seen on every te post—sulphur, gutta-percha, and 
one or two other nt we Boe Ime value J the os ae may be 
further estimated from his speaking further on of the transparency 


of iron in excessively thin sheets. Thus ebonite, which will not 
conduct, and iron, which will, are on all fours; and further on he 
qualifies his arguments by admitting that while all conductors 
must be and are opaque, non-conductors are not necessarily trans- 
nt. 

—oon let us see what he has to say concerning dispersion. Every 
one who has gone with care into the question knows that the undu- 
latory theory flatly and completely breaks down at dispersion. 
The prism is the ruin of the whole theory. It is very easy to say, 
and it is constantly said, that the undulatory theory of light and 
heat, and radiancy in general, has been long since settled on an 
everlasting basis, whereas nothing .has really been settled. But 
let us hear what Dr. Lodge has to . about dispersion : “‘ Disper- 
sion in any case is an obscure and little-understood subject, but 
dispersion modified by selective absorption is still worse.” And 
again in another place: ‘‘It is not easy accurately to explain 
refraction, but it is extremely difficult to explain dispersion.” 
Just so. Dr. Lodge might have said that it never has been 
explained, and is wholly inexplicable on the undulatory theory. 
Dr. Lodge divides the ether into two parts or conditions, ‘* bound” 
ether in bodies, and “free” ether in space ; but why it should be 
bound or free he cannot tell ; and, admitting that it is bound, he 
says: ‘‘ Why the bound ether retards different waves differently 
or disperses the light, is quite unknown beyond the fact that it 
has something to do with the size of atoms of matter being com- 
parable to the size of waves ; being most nearly comparable to the 
smallest waves, and therefore affecting them most.” I confess 
that Iam quite unable to grasp the meaning of this passage, and 
why Dr. Lodge should call the merest ghost of a surmise ‘‘a fact” 
is still further beyond my comprehension. 

But it is not going too far to say that in one place Dr. Lodge, 
oppressed by the difficulty of his subject, has nearly pitched the 
eis undulatory theory overboard. If that theory means any- 
thing, it is that motion of some kind takes place in the ether. The 
best way that I know of to explain what is supposed to happen 
is to imagine a tight string which vibrates transversely to 
produce a musical note, while at the same time waves or 
undulations are sent through it in the same way that waves are 
sent through a carpet. Butas I have explained above, there are no 
real strings of ether contemplated by the physicist. They exist 
only for the mathematical — of light, which is quite a different 
affair. The waves take the form of spheres, and where the 
transverse vibrations come in, no mortal can form the least idea ; 
and it must be remembered that the longitudinal undulations 
cannot produce what is called light. That has to be got out of the 
transverse vibrations, because without these transverse vibrations, 
the “sew nga of light would be quite inexplicable on the 
undulatory theory. Now, Dr. Lodge, apparently turning at bay 
at last, actually says that perhaps there is no motion at all! Let 
me quote his exact words: ‘‘ When we assert that the form of 
energy called light is undulatory, we by no means intend to assert 
that anything whatever is moving up and down, or that motion, if 
we could see it, would be anything at all like what we are 
accustomed to on the ocean. The kind of motion is unknown ; 
we are not even sure that there is anything like motion in the ordinary 
sense of the word at all.” The italics are mine. Let anyone who 
can, read what has preceded the omy I have quoted, and then 
read this, and dispute, if he is able, that Dr. Lodge’s theories are 
splendid efforts of his imagination, and nothing else. It is funda- 
mentally essential to the truth that the motion spoken of by 
Dr. Lodge should be real—as real as that of the earth round the 
sun, for instance. There is only one possible sense in which the 
word motion is ever used, and there can be no “motion” of a 
kind such that the word will not serve to convey an adequate 
idea of it. 

By the aid of a vivid imagination a most complex etherial 
structure has been built up, but at every step we encounter 
either metaphysical or physical difficulties in dealing with it. As 
an example of the first, Dr. Lodge admits that it is impossible to 
form a concept of an elastic atom. Therefore, he accepts the 
idea that there is no such thing as an atom, and as he 
rejected early in the work the notion of centres of pure force 
held by the ie Walter Browne, to whom Dr. Lodge refers by 
name, he is constrained to fall back on the notion that ‘‘ matter” 
consists of pew | ether rings, hard and stable because of their 
rotation. what the rings are made—in other words, of what 
form of matter the ether is built up—he has no idea. At this point 
imagination breaks down. He finds it easier to believe in a rigid 
gyrating ether ring than he does in an elastic atom, possibly because 
he has seen a smoke ring, and never saw an atom. Butin lending his 
support to this view he appears to have for the moment forgottena 
propusition which if true is fatal tothe vortex theory. Itis that the 
etherisimponderable. It has no weight; gravity does not act on it. 
But gravity does act on matter. No mathematician, however, is able 
to prove that the mere putting of the ether into the condition of 
a vortex ring at once gives it the property of weight. If the 
ether is imponderable the vortex ring notion cannot possibly be 
true, and if the vortex ring theory is sound then the ether must 
be ponderable. Asa matter of fact no one knows whether it is 
ponderable or not. It has been deprived of weight simply because 
if gravity operates on it, then it will not comply with other con- 
ditions. Dr. Lodge himself has to admit subsequently that ‘‘ before 
the theory can be accepted, I think it must account for gravitation.” 

Now let me go back for a moment to refraction and dispersion. 
Dr. Lodge holds, apparently, that it is not the glass of the prism 
which disperses the light, but the bound ether within it. But Dr. 
Lodge ought to know quite well that it is not the substance of the 
prism which causes refraction, but its surfaces. The refraction is 
entirely independent of the thickness of the prism. In the same 
way, refraction in water is quite independent of the depth of the 
water. Dispersion is beautifully brought about by gratings—that 
is to say, surfaces on which are ruled exceedingly fine lines or 
grooves. The colours of mother-of-pearl are due simply to a 
multitude of fine grooves of this kind. Practically nothing takes 
place inthe body of the prism. No dispersion would take place 
unless the surfaces were at angles to each other. 

if Dr. Lodge can manage to get hold of a very remarkable paper 
on ether pressure read in 1880 before the Institution of Naval Archi- 
tects, by Mr. MacFarlane Gray, which body entirely failed to appre- 
ciate it as it deserved, he will find something in it which may give him 
a very valuable clue to the whole problem. The substance of the 
argument is this:—There must always be what may be called a 
half atom external to a surface; in other words, there is no such 
thing as an absolutely dead smooth surface, consequently radiancy 
must encounter, not a perfectly smooth plane, so to speak, but 
one broken up into—let me say, to give a notion of what I mean—a 
multitude of facets, and the result is that all light, even that 
which passes through glass, is reflected, and it is this process of 
localised reflection which brings about diffraction, or a bending of 
the rays out of a straight line. That mere surface can have the 
stated effect is proved by the well-known dispersion produced by 
an extremely narrow slit through which light passes, and the 
double refraction caused by crystals invariably has a definite rela- 
tion to their planes of cleavage, wherein, no doubt, fresh surfaces 
occur. If diffraction is purely brought about by surfaces, then it 
is useless to talk of ‘‘ bound ether.” I find a confirmation of the 
accuracy of this view in the well-known behaviour of electricity 
with regard to surfaces. If, as Dr. Lodge holds, light is, to para- 
phrase Tyndall, nothing but ‘a mode of electricity,” he will recog- 
nise the cogency of the analogy. 

Lest I should intrude too far on your space, I will only at present 
ask permission to direct attention to one more inconsistency, which 
is this: The ether is sup to be able to permeate all forms of 
matter. It blows freely through the densest solids, to use Dr. 
oy a ve very expressive phrase ; it cannot retard the motion 
of the planets, and it has no friction. How, then, is it possible 
for matter to act upon it? When a body is heated its molecules 
are thrown into violent vibrations, These molecules in turn set 
the ether in vibration. How, in the name of common sense, can 





matter act on that which is incapable of acting on matter? The 
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vast globe of the earth careering through an ocean of ether j 

in the slightest degree retarded, we are told, by it. The ether 
“blows through” the earth. How, then, is it possible for a tin 
molecule to set up an undulation which shall extend for million, 
and millions of miles? No answer, no attempt at an answer 
is made to this. No one has yet tried to show how it 
is that matter can in any way act on ether, in the sense of trans. 
ferring energy to or taking it from it. The “ bound ether” theo 
will not answer the question, because if matter acts to bind ether 
and the bound ether acts on the free ether, and so matter 
indirectly acts on the free ether to transfer energy, then the 
bound ether in the substance of a planet must act, and the result 
is that the free ether would produce retardation. 

I quite agree with Dr. ge, who, in a most eloquent lecture 
delivered at the London Institute in 1882, showed that “ action at 
a distance” is practically unthinkable, and that the mind finds in 
the ether a solution of a whole host of difficulties, because it 
supplies the link between various aggregations of matter, but none 
the less to my mind is it a creation of the imagination—a splendid 
creation it is true. But I also hold it to be certain that no man 
has yet been able to imagine what the ether really is, or what are 
its functions or its capabilities. The worst of the whole matter is 
that the ether is all things to all men, and we find it accordin ly 
invested with the most contradictory attributes. As difficult 
after difficulty has arisen in reconciling theory with fact or with 
logic, more and more properties have been attributed to it, and 
not content with this, ethers have been supposed to exist within 
ethers, until one French mathematician has shown that no less 
than six different ethers must exist in space. 

I have tried to show that the numerous physical structures which 
have been built on ether as a basis have really no certainty about 
them. They are all more or less valuable guesses at truth ; and, 
with your permission I hope to show on a future occasion that it is 
possible to build up a theory of light, which shall account for many 
of the phenomena of ee without involving any necessity what- 
ever for undulations, and this while accepting nearly all Dr. Lodge's 
definitions of the nature of the ether. It will not explain them all, 
but in this respect it is certainly not more imperfect than the 
generally accepted theory. But I shall not put it forward as being 
true, or, indeed, anything more than an effort of my imagination, 

April 17th. M. A, 





ROPE GEARING. 


Srr,—I see that ‘‘G. T. P.” in his letter on the above subject in 
last week's issue is giving in, although he cannot see the reasoning 
in my letter of the 7th inst. 

If he will let me know what part of my reasoning he is not able 
to see, I will try to explain the matter more clearly, either in your 
columns or privately. As to the coefficient of friction, I am not 
going to argue the point, as I have never made experiments for 
tinding the actual coefficient. I only mentioned the factor which 
I have generally used and found to answer well. 

““G. T. P.” seems to doubt my formula for the increased friction 
on a grooved pulley. 


q= =, (see page 289), 
ans 
“G, T. P.’s” formula is— 
¢ =c.2. cosec mo? 
As regards the trigonometrical q.antities, both formule ayree 
as— 
1 = cate ¢, 
sin — 3 


when 8 = ¢. But! think that the “2” in the last formula ought 
to be left out. JORGEN BJORNSTAD. 
11, Pier-road, Erith, Kent. 


Sir,—Your correspondent, ‘‘G. T. P.,” asks what practica 
advantage I had in view in designing the Raworth rope gear. I 
devised the arrangement in 1880 for Swing dynamos on shipboard 
at very short centres. In such cases the weight of the rope canno 
be depended on to give the necessary grip, which must therefore 
be got by direct tension ; but with separate ropes, some would be 
slack and some would be tight. If one rope broke a new suit of 
ropes would be required, as under such circumstances a new rope 
would not run with the old ones. I think this is quite obvious 
and needs no explanation. With the single rope there is th 
advantage of one splice instead of, say, eight; consequently 
higher average strength and a saving of the waste in seven splices 
about 70ft. of rope—a rather considerable item. This form o 
rope gear is now largely used in central stations and other land 
installations, where the centres are not particularly short ; even in 
these cases, I think the balance of advantages is in its favour. 

Whitehall Club, April 18th. Joun 8S. Rawortu. 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Sir,—I find the paragraph enclosed in the telegraphic news of 
the Standard of Saturday, the 15th inst. :—‘‘ It is estimated that in 
the month of March the excessof the United States imports over ex- 
ports was sixfold that of 1892. For April so far the exports are 20 
per cent. under those of 1892, and the imports as much over last 
year. Some observers consider this the principal cause of the ex- 
ports of gold. In regard to the currency the situation is of secondary 
importance.” 

ill any of your readers explain how the United States can pay 
for imports worth millions more than the exports ? 

Of course I know that it cannot be done with gold, and I also 
know that the conditions which enable England to import much 
more than she exports do not exist in the States. Indeed, the 
United States are very heavily in debt to Great Britain as it is. 
Then the United States have no ocean-carrying trade like ours. 

Also, will any of your readers kindly explain how it is that the 
McKinley Tariff seems to have no effect, or rather that it seems to 
have stimulated imports than the reverse ¢ ; 

Do political economists possess uxy practical knowledge, or is 
their science one of pure theory / i 

April 15th. x. x. 


ADMIRALTY FERRULES. 


Srr,—In view of the success of the so-called ‘ new” ferrules 
which the Admiralty have applied to boiler tubes, it may be of 
interest to mention, that practically the same form of ferrule was 
patented in this country five years ago (No. 5240, of 1888). It was 
to prevent leakage in boiler tubes, and had an air space between it 
and the tube af while the end of the ferrule bent over cup-wise 
all round, and covered the joint of the tube in the tube plate. __ 

Seeing that the Admiralty have at last a on the idea, it 
may seem invidious to raise such a question, but I think it very 
extraordinary that this idea should have been invented, patented, 
and published in 1888, and not have been noticed when there was 
such a singularly appropriate opening for it, and all the while the 
country was in uncertainty, to say nothing of absolute danger, 
through those ever-recurring boiler failures. Surely it would only 
be what might be expected that reference might be had to the 
records of the Patent-office by the spending departments in emer- 
gencies of this kind. : j . 

I may say that the patent inJquestion expired} last year, just 
at the time the Admiralty “invented” the ferrule—a striking 
instance, almost classical, of the extreme injustice done by those 
annual patentf ees. 

71, Raleigh-road, Hornsey, N., 

April 18th, 
(For continuation of Letters see page 347, 


Cuas. BARNARD, 
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RAILWAY MATTERS. 


On the East Coast “ express” route between England 
and Scotland, worked by the Great Northern, North-Eastern, and 
North British Companies, the running of second-class carriages 
between stations in England and stations in Scotland will be dis- 
continued on the 1st May. The London and North-Western and 
Caledonian Companies will also cease to run second-class carriages 
on the Scotch trains. 


Tur Midland Railway Company hopes to open two new 
lines in Yorkshire and Derbyshire this season. The new Dore and 
Chinley line, which affords an alternative route from Sheffield to 
Manchester, is expected to be ready for through goods traffic on 
September Ist ; and the new Chapeltown line, which will ulti- 
mately form part of a shorter route to the North, is to be ready 
on or about May Ist. 


Messrs. Brown, MarsHALLs, AND Co., have just com- 
pleted two sleeping cars for one of the chief trains of the Argentine 
Great Western Company. They are intended to run between Buenos 
Ayres and Mendoza, They are built and furnished in a much more 
substantial and luxurious fashion than any English cars. They 
are 27ft. 7in. long, and 10ft. 3in. wide, and have a canopy at each 
end projecting 2ft. 6in. over the platforms. 

Four plate girders, each 123ft. long, 9}ft. high, and 
weighing forty-six tons, were recently transported by rail from the 
builders, the Elmira Bridge Company, to Wallingford Juaction, 
on the New York Central Railroad. Four platform cars were 
allotted to each girder, the weight of the truss being carried on 
the two end cars only, upon wooden platforms, with side bracing 
to the girder. On curves the girder was free to slip on the three 
cross-timbers provided, the struts being secured over the top of 
the girder by a strap. As shipped, the top of the girder was 
14ft. 9in. above the rail. 

A secTION of forty-five miles remains to be completed 
before the railway from Buenos Ayres to Valparaiso can run 
through, and place the two termini within a three days’ journey of 
each other. The tunnels on the Chilian portion of this Transandine 
line are the great obstacles to be surmounted, but it is now pro- 
posed to facilitate and lighten the work by increasing the actual 
number and decreasing the respective lengths, although the total 
would remain the same. It is thus evident that supposing no shafts 
are sunk a greater number of ‘‘ faces” can be worked at the same 
time, thus insuring greater expedition. About two and a-half 
years is the period estimated forcompleting these works, which will 
be of the greatest importance, not only to Buenos Ayres and the 
Pacific, but to the Argentine Great Western and Transandine 
Railways generally, 

A LOCAL paper reports a shocking accident as having 
happened on Wednesday morning last week at Willaston Station, near 
Crewe. A crane engine was working at the station, and just before 
the arrival of a Great Western train it was shunted on to another 
line. AstheGreat Western express from Crewe was nearing Willaston 
the station-master, thinking the arm of the crane would scarcely 
clear the express, dashed on to the line to try and rearrange it. 
‘The arm of the crane at this moment swung back with great force, 
knocking an iron box off the crane engine. The box fell on the 
station-master, Mr, Pitchford, killing him instantaneously. The 
crane arm came into violent contact with the GreatiWestern express, 
which was travelling at a great speed, smashing portions of the 
engine, and breaking ten carriages. Several passengers com- 
plained of injuries, and were attended at Nantwich. 


ARRANGEMENTS have been completed between the three 
large Scotch railway companies introducing important alterations 
in the passenger traffic tothe West Coast. Under the new scheme, 
which comes into operation on the Ist of June, coast tickets issued 
by the Caledonian, the North British, and the Glasgow and South- 
Western Companies will be interchangeable, so that passengers 
have the option of three different routes. Moreover, the present 
practice of timing the starting from and arrival at Glasgow of the 
three companies’ principal coast trains at almost the same hours is to 
be discontinued, and the time bill adjusted so as to give a greatly 
improved service of trains without increasing their number. This 
arrangement will greatly mitigate the inconvenience and delay 
caused by the simultaneous arrival of several railway steamers at 
the different Clyde landing stages, and at the same time be a great 
boon to the travelling public. 


TuE ceremony of opening the Kistna Bridge took place 
at Bezwada on March 17th, at 4.30 p.m., and at that hour his 
Excellency Lord Wenlock and a large party trollied over from the 
southern bank of the river, where a huge camp had been pitched, 
to the northern bank at the end of the bridge, where the ceremony 
took place. Lord Wenlock delivered an address, and said in the 
course of it that, having driven the first laden train across the 
bridge, he was glad to be able to say that the bridge was safe. 
The completion of the bridge was due alone to the untiring 
exertions of Lord Connemara in and out of season. He then read 
a telegram from the Viceroy conveying the pleasure and satis- 
faction of the Government of India, offering its congratulations, 
and announcing the sanction of a grant for gratuities to the head 
subordinates, His Excellency subsequently presented bonuses to 
the head subordinates, for the most part Punjabis, who had done 
all the heavy work of construction. A dinner in camp followed 
the opening ceremony, and nearly a hundred guests were present. 


At the last meeting of the Society of Engineers a 
meet was read by Mr. H. Conradi on ‘‘ The Cleaning of Tramway 
tails.” The author referred to street-cleaning appliances in 
general, and the various apparatus of Mr. Green, Messrs. J. and 
EK. Townsend, Messrs. Rayner and Edwards, Mr. Dickinson, 
Messrs. Record and Jordan, Mr. Prosser, and Messrs. Nobes and 
Jackson, The author then described the apparatus he had made, 
which had been fixed to four tramcars at leading, and had now 
been in satisfactory operation for eighteen months there and else- 
where. He then described several experiments made during the 
running of the cars, by which it was shown that the tractional 
resistance met with by a car running on rails cleaned by the 
previous car was from 25lb, to 301b. less than when running on 
dirty rails. He also compared the cost of various systems of 
cleaning, arriving at the following results:—By hand, once a day, 
ls. per mile of single line in the fine season, and 2s. per mile in 
the severe season. Watering by cart twice a day, 2s. 6d. per mile. 
By the rail cleaner, as often as required, 6d. per day or less. 


CREOSOTING on a large scale is being performed by the 
London and North-Western Railway Company. A plant has been 
constructed at the company’s works, Crewe, and erected at the 
car works at Earlestown for the purpose of creosoting coal and 
cattle car bodies and frames after they are put together. It com- 
prises a cylindrical creosoting chamber, 12ft. 6in. internal dia- 
meter by 22ft. long, made of Qin. steel plates, and there are 
storage tanks for holding the creosote, which are placed below 
ground close to the creosoting chamber, to which they are con 
nected by pipes. The chamber is fitted with a glass gauge, 
pressure gauge, and escape valve loaded to give a pressure inside 
the chamber of 100]b. per square inch. At one end of the 
chamber is a door or cover, which is supported by a crane fixed to 
the side of the chamber ; when closed it is firmly held in position 
by forty-eight cast steel cramps, which are hinged to the chamber, 
the joint between the cover and the chamber, which is of the 
ordinary external and internal type, being made with lead. Rails 
are fixed inside the chamber on which the car to be creosoted is 
run on its own wheels. As svon as the car has been run inside and 
the end cover made secure, a vacuum is created in the chamber by 
means of a Meldrum ejector, at the same time the creosote in the 
storage tank rises through the pipe into the chamber. When the 
chamber is filled the filling connections are closed, the ejector 
stopped, and pressure pumps turned on, 





NOTES AND MEMORANDA. 


THE estimated population of the area of ‘ Greater 
London,” is estimated at upwards of 5? millions of persons in the 
middle of 1892; and the rate of mortality was equal to 19°3 
per 1000. 


ACCORDING to the Registrar General’s Annual Summary, 
‘* Registration” London—which is almost co-extensive with the 
Administrative County of London—had an estimated population in 
the middle of the year of 4,263,294. The area of London is 
stated to be 121 square miles, equal to a square of eleven miles to 
the side; and on each square mile, on an average, upwards of 
36,500 persons reside. The density of the population in different 
parts of London shows remarkable variations, for while it 
averaged 57 persons per acre in the whole of the metropolis, and 
did not exceed 30 in Lewisham, Wandsworth, and Hampstead, it 
was no less than 184 in Whitechapel, 187 in St. George-in-the- 
East, and 191 in Shoreditch. 


THE aggregate population of the thirty-three large 
English towns, including London, dealt with by the Registrar- 
General in his recent returns for the past year, was estimated at 
upwards of ten millions in the middle of 1892. The birth rate 
in these large towns was equal to 31°9 per 1000; whilst it was 
30-9 in London, it averaged 32°6 in the thirty-two provincial towns, 
among which it ranged from 25°5 in Brighton, 25:9 in Halifax, and 
26°5 in Croydon, to 35°9 in Salford, 37°0 in West Ham, and 37°1 in 
Sunderland. The deaths registered in these thirty-three towns 
during last year were equal to an annual rate of 20°7 per 1000 of 
their estimated population. The rates in the several towns ranged 
from 15°8 at Ah te to 24°6 and 247 at Salford and Liverpool. 


Proressor Dr. Poueck recently read a paper before the 
Silesian Society on a new alloy of wolfram and iron, which is 
reported in Stak! und Eisen. The specimen given came from 
the Biermann Works, in Hanover, and was especially interesting 
from the fact that, while the mass contained 78°76 per cent. wolfram, 
15°94 ig cent. iron, and 5:03 per cent. carbon, giving the formula 
Fe, Ws; C3, it contained, scattered through the mass, isolated 
crystals, having only a trace of carbon, and containing 13°07 per 
cent. iron, and 86°4 per cent. wolfram, the formula being Fe Wo, 
showing a compound much richer in wolfram. These crystals were 
hexagonal, with a silvery lustre, very heavy, and had the hardness 
of — The specific weight of the general mass was 12°92 
to 13°04. 


In London during 1892 the births registered were 
131,535, equal to a proportion of 30°9 per 1000 of the estimated 
population ; with the exception of 1890, when the rate was 30°7, 
this is the lowest birth rate yet recorded in London. The natural 
increase of the population during last year, or the excess of births 
over deaths, amounted to 43,786, and almost corresponded with 
the estimated increase of population during the year, which was 
upwards of 42,000. The deaths registered in 1892 nnmbered 
87,749, being in the proportion of 20°6 per 1000 persons living. 
This rate slightly exceeded the mean rate in the preceding ten 
years, although it was below those recorded in the preceding two 
years ; the death rate for the last three years has been considerably 
raised by the successive outbreaks of influenza, 


Tue Academy of Sciences in Turin announces that the 
ninth Bressa prize of 10,416f., for which all men of science and 
inventors of all nations are free to compete, is now offered—from 
January Ist, 1891, to December 31st, 1894. The prize will be given 
to whoever, in the judgment of the Academy, shall have, within 
the period indicated, made the most important and useful dis- 
covery, or shall have published the most profound work in the 
domain of the physical and experimental sciences, natural history, 
pure and applied mathematics, chemistry, physiology and patho- 
logy, geology, history, geography, and statistics. Anyone wishing 
to compete must send his printed work—manuscripts are not 
accepted—to the President of the Academy. Unsuccessful works 
are returned, if it be desired. 


At a recent meeting of the Berlin Meteorological 
Society the President gave a short account of a paper he had 
published in the Sitzungsberichte of the Berlin Academy on 
“‘The Thermal Exchanges of the Atmosphere,” and entered 
into details as to the general propositions therein put forward. 
The latter Nature gives as follows:—(1) The total radiant heat 
received by the whole earth in a year is equal to the total amount 
given off by radiation in the same period. (2) The total heat 
received ‘by any portion of the earth or the atmosphere is, on the 
average, equal to that given off by the same portion. (3) The 
total heat received and yiven off in the course of 2 year is not the 
same for different portions of the earth or atmosphere; in some 
parts the amount received is greater than that given off, and vice 
versa. (4) The heat received by given portions of the earth or 
atmosphere during any given period of the year is in general not 
equal to that passed off during the same period. (5) The total 
amount of heat taken in at the surface of the whole atmosphere 
during a given portion of the year is not necessarily equal to that 
given out at the same surface during the same period. 


Writine to Nature on the paper recently contributed 
to the Royal Society, Mr. E. H. Griffiths says: ‘‘If we attach 
arbitrary values to Joule’s later experiments, the mean of the 
corrected values—by Rowland’s thermometer—is 776°75 (g = 
32°195); and the mean of all his determinations by various 
methods is 779°17—in terms of a thermal unit at 15deg. C.—and we 
may regard the above as within 1 in 1000 of the value resulting 
from Joule’s own work on this subject. I trust that in future our 
engineers and text-book writers will—even if they ignore the work 
of later observers—do Joule the justice of discarding the tradi- 
tional 772, and adopt a value more in harmony with the investiga- 
tions of that great experimentalist.” If we take the mean of all 
Joule’s determinations we may also take the means of the results 
of experiments by others, including those of Cowper and Anderson, 
and this would bring J up to 780. The use of 772 has now been 
so long established that without absolutely new determinations 
engineers will probably feel that it is for all practical purposes pro- 
bably so near the truth that it need not be changed for the new 
unit. They will want more urgent reasons for departing from the 
‘* traditional,” especially as nothing absolute depends on it. 


In the loess covered provinces of China, and owing to 
the number of ravines crossing the country in all directions, the 
constant passage of carts keeps the surface continually stirred up, 
and the wind catches the fine particles of sand, of which the loess 
is mainly composed, and carries them over the adjacent country. 
In consequence the tracts have a continual tendency to sink below 
the surface, and are often found occupying narrow passages sunk 
30ft. or even 50ft. under the general level. In the Tage delta 
and the southern provinces generally the use of carts or wagons 
has long been superseded, and the only wheeled vehicle is the 
handbarrow with one wheel caged in the centre. To accommodate 
this the centres of the main roads are generally paved to a width of 
lft. to. 2ft. with rough granite flagstones. The Emperors of the 
Yuan dynasty are credited with a greater care for the internal 
communications of the empire than their successors, and the road 
from Peking to Tungchow on the Peiho River remains as a vast 
effort of inutility. It is Sg with magnificent blocks of granite 
averaging about 50ft. to 80ft. each, closely jointed. It is now worn 
into ruts a foot in depth, and is almost impassable. A second effort 
in road building was made by the first Emperor of the Mings, 
1368-1399, who made a road from the north bank of the Yangtse, 
opposite Nanking, his capital, to his birthplace in Anhui. This 
road is remarkable as an early piece of engineering, the levels being 
carefully graded and the road carried across the river valleys 
which intersect it on well built arched viaducts. Beyond these 
roads no feats of engineering skill have been attempted in connec- 
tion with the land communication of China, 





MISCELLANEA. 


Tue “ Berlin Electricitats Werke,” a company owning 
central stations in Berlin with a capacity of 200,000 16 c.p. lamps, 
has lately reduced the price for motor current from its incandescent 
mains to 4°6 cents—20 pfennigs—per 1000 watt hours. The price 
for a 16 ¢.p. light is now 3°5 pfennigs per hour. 


A Reuter telegram from New York says:—M. De 
Keratry has arrived there representing a number of French 
capitalists, and will attempt to form a new Panama Canal Company. 
His object is to raise capital amounting to 3,000,000 dols., and to 
organise a company with twelve directors, the Board to consist of 
seven Frenchmen, two natives of Colombia, and three Americans, 


A coaTING of peroxide of lead, applied electrolytically, 
is, it is said, recommended by German authority as a protective 
against rust in iron or steel structures. A satisfactory coatimg can 
be obtained in twenty minutes ; and, as the whole operation is 
conducted at an ordinary temperature, the temper of steel articles 
remains unaffected. It would be interesting to know how this 
coating can be “‘ applied electrolytically,” and commercially. 

Istincton has determined to follow the lead of St. 
Pancras, and to municipalise the supply of electric light. The 
Vestry has unanimously adopted the report of its committee to 
put into operation as soon as possible the “Islington Electric 
Lighting Order, 1893,” to establish a central station for the parish 
with an installation capable of supplying 20,000 lamps of eight 
candle-power, and eighty arc lamps for street lighting, and to 
borrow £60,000 to provide the required site and plant. 


THE ancient and historic windmill on Wimbledon 
Common, which is in a somewhat dilapidated condition, and which 
has been divested of its sails, is to undergo thorough repair. The 
Wimbledon and Putney Commons Conservators have resolved to 
spend between £200 and £300 over the work, and the Royal Wim- 
bledon Golf Club, which includes amongst its members many well- 
to-do persons, have made the offer of a liberal contribution towards 
the cost, which has been accepted by the Conservators who built 
this windmill. 


Tue keels have been laid at Messrs. Cramps’ shipyard, 
Philadelphia, for two new steamships each of 10,750 tons, for the 
International Navigation Company. The Times says the gy ad 
also contemplates building three more steamships for the New 
York and Southampton trade which, it is believed, will be still 
larger and of greater power, with all the latest improvements. A 
public reception was given to the president, Mr. Griscom, and the 
directors of this company recently by the Union League Club, 
Philadelphia, in recognition of their services in developing the 
American Transatlantic trade. 


Tue Chief Inspector of Weights and Measures for the 
City has just issued his annual report. During the year the inspec- 
tions have numbered 3614, weights 24,399, measures 10,928, weigh- 
ing machines 5297, coal vans 172. In the stamping department 
the weights numbered 53,863, measures 335,023, weighing machines 
5436. Receipts for stamping £1957 11s. 10d. The figures for 1891 
were as follows :—Inspections 2483, weights 18,180, measures 7320, 
weighing machines 4105, coal vans 88. In the stamping depart- 
ment the weights numbered 57,672, measures 254,417, weighing 
machines 10,620. Receipts for stamping £1713 14s. 


Wits the object of encouraging the burning of coke 
for domestic and manufacturing purposes, and of the construction 
of efficient appliances for its utilisation, the Belgian Association of 
Gas Engineers has opened a competition of stoves and fire-places 
burning coke. A sum of 10,000f. (£400) is available for distribu- 
tion to the makers of the best appliances ; and the prizes will be 
awarded as soon as the stoves, &c., are offered for regular sale in 
Belgium. The association undertakes the expense of a public 
exhibition of the successful specimens, which will be judged as 
regards their construction, working and sale price. The classes 
include open fire-places and closed stoves for houses ; stoves with 
continuous feed for public buildings ; hot-air stoves for public and 
private buildings ; portable stoves ; cooking stoves for coke or coke 
and gas; ovens; water and steam heating apparatus, and fire- 
grates for steam boilers. The right is reserved of excluding 
appliances which do not fulfil the object of the competition. 


On Thursday, the 13th inst., Colonel C. H. Luard, R.E., 
Inspector to the Local Government Board, held an inquiry at the 
Lymm Local Board office, on the Heatley District Drainage scheme. 
The plans were presented and described by the law clerk and the 
consulting engineer, Mr. G. Herbert Bayley, A.M. Inst. C.E., of 
Manchester and Lymm, who pointed out that on account of the 
very flat character of the district to be drained, he had advised 
the board to adopt the ‘“Shone” system. There will be one 
central ejector station delivering the sewage under pressure into 
the existing system of sewers, and so on to the Statham sewage 
farm, two miles down the river. The air compressors will be placed 
at the Authority’s gas works. Owing to the wet subsoil and 
proximity to the river Bollin, it has been decided to use Doulton’s 
patent-jointed stoneware pipes. The amount of the loan sought 
is £3300, and there was no opposition, though considerable 
interest was manifested in the proceedings. Colonel Luard 
subsequently inspected the whole of the district under consider- 
ation, and afterwards visited the board’s sewage farm, with 
which he expressed himself as being highly pleased. 


Art the tenth meeting for the session of the Royal 
Scottish Society of Arts, Mr. Charles A. Stevenson, M. Inst. C.E., 
in the chair, the second part of a paper on ‘‘The Utilisation of 
Water for Power” was read by Mr. John Ritchie, hydraulic engi- 
neer, Edinburgh. The lecturer described the most modern 
appliances for obtaining powerfrom water, and the theory of their 
action. He showed the difference between pressure and impulse 
turbines, and the particular application of each to varying falls of 
water; and an improved means of regulating the flow of water 
into turbines invented by the lecturer, wasillustrated by diagrams 
and models. <A description was also given of several successful 
applications of water power for electric lighting purposes carried 
out by Mr. Ritchie, with exceptionally high falls, one having a head 
of water of 650ft., and giving off 35-horse power, the whole of the 
water being conveyed through a 6in. rivetted steel pipe. An in- 
teresting discussion followed, and in reply Mr. Ritchie stated that 
the public were waking up to the fact that an enormous waste was 
taking place—a waste that was capable of being utilised to the 
benefit of the landowner and the manufacturer. 


At the annual meeting of the North British Association 
of Gas Managers, held in Glasgow a few days ago, the president, Mr. 
Alex. Wilson, Dawsholm Gasworks, in the course of his address, 
made reference to the experiments which have recently been in 
progress for using oil for enriching coal gas. He alluded specially 
to the system now in operation at Peebles, and seemed to think 
that a great future might be in store for the mineral oil companies 
in supplying oil to be used as a substitute for cannel coal at the 
gasworks. In the course of conversation, on ‘Change the 
other day, with the managing director of one of the principal 
oil companies, I elicited the opinion that the advantage 
to the oil companies from the use of oil for gas-making purposes 
is apt just now to somewhat exaggerated. The diffi- 
culty in connection with the matter is that heavy oils do not 
yield very much gas of high quality, while the more refined oils are 
too dear, by the reason of the cost of their manufacture, to be 
profitably employed for such a purpose. In connection with this 
subject, it will be of interest to note that some of the Caledonian 
Company’s passenger steamers on the Firth of Clyde are being 
fitted up with apparatus for supplying the furnaces with oil fuel. 
The s.s. Caledonia has begun to use oil fuel in place of coal, and the 
advantage, so far as saviag of smoke is concerned, is very apparent. 
The question of economy will, no doubt, soon be practically 
determined, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau AND CHEVILLET, Rue de la Banque. 

BERLIN.—ASHER AND Co., 5, Unter den Linden. 

VIENNA.—GEROLD anv Co., Booksellers. 

LEIPSIC.—A. TwieTMEYER, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane - street 








PUBLISHER'S NOTIOE. 


*.* With this week's number are issued two Double-page Supplements 
*‘lustrating an Express Passenger Engine, Lancashire and York- 
shire Railway. Kwery copy as issued by the Publisher includes 
copies of these Supplements, and subscribers are requested to notify 
the fact should they not receive them. 
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TO OORRESPONDENTS. 
Registered Telegraphic ee ENGINEER NEWSPAPER, 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Jore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

J. U. (Victoria-street, Liverpcol).—So far as we are aware, there was not 
one syllable of truth in the paragraph from beginning to end. We have 
not the least doubt that numerous firms would very willingly pay £100,000 
Jor a propeller which would really do what equally numerous inventors 
promise, But finality seems to have been reached in the matter of propellers 
«bout thirty years ago. 

G. D. 8. (Duffield).— Your suggestion is not absurd, but it is altogether too 
vague to be of any value. The White Knight, you know, wore spikes on his 
armour, 80 as to be ready for the attack of sharks. Explosions are more 
common in the Midlands than sharks ; but not common enough to induce a 
miner to add anything to the weight he already carries. 





PAPIER MACHE. 
(To the Editor of The Engineer.) 


Si1r,—Would any reader be good enough to tell me the title of any book 
published on the manufacture of papier maché ? =e 
Sheffield, April 17th. at, 


TURNING INDIA-RUBBER. 
(To the Editor of The Engineer.) 
Srr,—Will any reader kindly inform me if there is a ess for turning 
up india-rubber rollers, such as are used in paper mills and calico print- 
ing works, and also whether there has ever been a aaa 





for the same ? 





BALATA, 
(To the Editor of The Engineer.) 
Srr,—Could any correspondent inform me where I could obtain 
a sample or ay of ‘‘ Balata,” mentioned on page 293 of your issue of 
Friday, April 7th, 1893, No, 1945—column of ‘‘Notes and Memoranda.” 
Oldham, April 19th. K. J. W. 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or coun 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :-— 

Half-yearly (including double number) .. 
Yearly (including two double numbers) .. 

Ij credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

A complete set of Tut ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-qyice Order must be 
accompanied by letter of advice to the Publisher. 

Tun Parer Coprgs— 





Half-yearly £0 188. Od. 

ME oe eo se #1 16s. Od, 
Turck Paper Copres— 

Half-yearly #1 0s. 8d. 

Yearly £2 0s. 6d. 


ADVERTISEMENTS. 

*,* The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in ent. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to tis condition. 

Prices for Displayed Advertisements in “ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINFER, 





MEETINGS NEXT WEEK. 


InstTITUTION OF CrviL ENorngEeRs, — Tuesday, April 25th, at 8 p.m. 
Ordinary meeting. Resumed discussion on Mr. Willans’ paper, “‘ Steam 
Engine Trials.” — Friday, April 28th, at 7.30 p.m. Students’ meeting. 
Paper on ‘‘ Fire Risks of Electric Lighting,” by Mr. H. W. Handcock, 
Stud. Inst. C.E. 

InsTITUTION OF ELecTRICAL ENGINEERS.—Thursday, April 27th, at the 
Institution of Civil Engineers, Great George -street, Westminster, at 
8 ong Ordinary ting. R d di ion on Mr. Snell’s paper, 
“The Distribution of Power by Alternate Current Motors.” 

Socrety or Arts.—Monday, April 24th, at 8 p.m. Cantor lectures: 
“Some Masters of Ornament,” by Lewis Foreman Day. — Wednesday, 
te 26th, at 8 p.m. Ordinary meeting: ‘‘ The ical Correction of 
Photographic Perspective,” by H. Van der Weyde.—Thursday, April 27th, 
at 4,30 re. Indian section: ‘Indian Manufactures: Their Present 
State and Prospects,” by Sir Juland Danvers, K.C.S.1. 
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THE PROPULSION OF SHIPS. 


Ir seems strange that the long established theory that 
the power required to propel a ship should vary as the 
cube of her speed should still hold a place in the 
affections of shipbuilders. In another form, we have 
virtually the same thing in the Admiralty formula. 
The facts are all against the probability that the theory 
can be correct. Day after day progressive speed trials 
have shown that it is fallacious and misleading, but there 
has always been some excuse urged. The ship, it is said, 
has departed in some way from the normal; or the pro- 
pellers were not just what they ought to be; or the skin 
friction was excessive, and so on; anything, in fact, 
rather than abandon the notion that a ship must have 
a resistance varying as the square of her velocity, and 
this in the face of the fact that experiment after experi- 
ment has proved to demonstration that the resistance 
varies at all but very low speeds in a much more rapid 
ratio than v?. Mr. ned has for years shown from 
time to time in our columns that a totally different 
method of calculation will give results accurate to a 
fourth place of decimals, and no one has attempted to 
show that Mr. Mansel is wrong. Is it not time that this 
most important question was fully thrashed out, and that 
the discrepancies between the old theory and facts should 
be explained, if possible; or that if this is, as we believe, 
impossible, then that it should be swept clean out of our 
text-books and lecture-rooms ? 

It is worth asking again whether all is really known 
that may be and ought to be known concerning the laws 
of fluid resistance as applicable to actual ships? There 
is every reason to think that in spite of the labours of 
the late Mr. Froude, Messrs. Denny, and other experi- 
menters, much remains to be settled. Partially this 
state of affairs may be traced to the tendency so con- 
stantly manifested by practical men to regard “scientific” 
men as infallible in certain fields of research, partly to 
simple fear of being laughed at if they attempted to con- 
trovert what has been stated by such men as Froude or Ran- 
kine, and partly to the great cost of experiments made on 
real steamships, or, indeed, on models of adequate dimen- 
sions. .{t one period there was, no doubt, a very sharply. 
defined line existing between such men as Froude on the 
one hand, and the average shipbuilder on the other; but 
this line can hardly be said to exist now, and in all ship- 
yards larger than the smallest are to be found men who 
are quite competent to make calculations, to reason 
logically, and arrive with confidence at conclusions from 
experiments, and to accept these conclusions as sound, 
even though they may not harmonise with the teachings 
of the scientific man. A little more free speaking and 
writing on such subjects would, we think, do a great deal 
of good. 

It cannot, however, be denied that the whole subject is 
encompassed by much uncertainty, and that questions diffi- 
cult of solution present themselves. Thus, for example, 
certain results are obtained in the model tanks, but a ship 
built to the lines of the model refuses to give the antici- 
patedresult. Two vessels are builtidenticalin form and dis- 
placement, and one is always faster than the other for the 
same power, and soon. No doubt such things are not 
matters of chance. There is a reason for them, and the 
reason should, if possible, be discovered. It is perhaps 
worth while to ask whether something might not be 
gained by adopting a method of investigation of which 
little has been heard of late years. When an Atlantic 
liner crosses to New York, we are in the habit of regard- 
ing the work done by the engines as all represented by 
the transfer of, let us say, 10,000 tons of ship from 
Liverpool to New York, with a velocity of twenty miles 
an hour. Itis forgotten that this is only one half of 
the work done. The other half consists in the transfer 
of 10,000 tons of sea water from New York to Liverpool 
at twenty miles an hour. The truth is not apparent at 
first sight; but a little reflection will show that while the 
ship moves in one direction a stream of water must flow 
in the other direction, and it is because this flow is im- 
peded by shallows that the resistance of ships is largely 
augmented when the depth under their keels is not at 
least three or four times their draught. The ships then 
push water before them. If any of our readers have 
ever chanced to enter Ostend Harbour when the tide 
was low in a fast vessel, such as the Leopold II. 
or the Princess Henriette, and seen the acres 
of turbulent muddy water dragged after her, they 
will be in a position to realise our meaning. Now 
the late Mr. Froude has shown that the only resistance 
to which a ship is exposed isthat due to skin friction and 
that due to the formation of eddies, but it is clear that 
the work done by the engines means more than this, and 
the precise way in which the movement of the water 
astern is brought about is the point which deserves most 
careful investigation. Nothing can be in one way simpler 
than the reasoning which demonstrates the particular 
form and manner of the wave of displacement, but there 
is much to be learned yet concerning the way in which 





the formation of these waves affect the amounts of work 
to be done. 

On another point, again, it seems to be very desirable 
that some common understanding should be arrived at. 
What do the words “ efficiency of a propeller” mean? 
The comparison of thrust expressed in terms of horse- 
power with the indicated power of the engines is utterly 
misleading; for a propeller working at full power in a 
tug might have no efficiency at all when its thrust was 
greatest, simply because the tug could not go ahead. Some 
uniform standard ought to be adopted. We might, for 
example, take a theoretical speed constant for each pro- 
peller. We very frequently find that the piston speed in 
feet per minute, multiplied by three, gives the speed of 
the boat in feet per minute. If, now, we take as the con- 
stant the piston speed only, and regard that as the velocity 
at which the thrust effort is moving, and multiply that 
velocity by the thrust in pounds, it is clear that we shall 
have some horse-power less than that of the engine. The 
higher the thrust power the greater the efficiency. But 
a method of this kind would be only of limited use. It 
could not be applied to steamers which differed much in 
speed; and besides, the actual thrust is the factor, the 
value of which is seldom or ever known. This efficiency 
question is, however, one of very great and real import- 
ance. All sorts of errors and mistakes may be made in 
the absence of some kind of standard. If, for example, 
it is assumed that the whole energy developed by the en- 
gines is represented by the movement of so many tons of 
ship over so many miles of water, an injustice is obviously 
done to the engines, which have not only to move, as we 
have said, 10,000 tons of ship to New York, but 10,000 
tons of water to Liverpool. May we venture to suggest 
that to ascertain the actual amount of power required to 
do the last-named work presents a very pretty problem 
for the mathematician. Let him disregard the ship 
altogether, and transfer in any way he pleases 10,000 
tons of water from New York to Liverpool at twenty 
miles an hour. A statement of the result at which he 
arrives can scarcely fail to be interesting from various 
points of view. 


GOLD-MINING IN INDIA, 


Very special attention has of late been directed towards 
gold-mining enterprises in India by the fact of the very 
large dividends that the companies engaged in it have 
recently declared. These—ranging to above 50 per cent. 
upon the capital invested in the different undertakings— 
necessarily have provoked much of envious comparison by 
those who have ventured their money in similar invest- 
ments in some of our British Colonies; and it can be no 
matter of surprise if the contrasts exhibited by such 
comparison have provoked much unfavourable comment 
upon the proceedings of the companies which have failed 
to achieve the amount of success that has resulted to gold- 
mining in India. It is impossible to deny an almost 
phenomenal character to the reports which the directors 
of the several Indian companies have been able to issue 
to their shareholders ; but we do not believe that this can 
warrant the suspicious feeling to which we have above 
referred, and we purpose to review in this article some of 
the essentially differing conditions under which gold- 
mining is pursued in India, and those which have 
generally obtained elsewhere. 

That India was rich in gold has been known from the 
earliest times. If parts of Africa may be claimed to 
represent the land of Ophir so frequently named by King 
Solomon as that whence the chief supply known to that 
potentate was obtained, there is certainly unlimited 
evidence that the riches of India so coveted by Alexander 
the Great and many succeeding invaders of the East, 
were due to the rich mines of that country itself. There 
is also further abundant evidence that the prodigality of 
the native rulers of India during the Middle Ages was 
sustained by the wide-spread finds of almost surface gold 
which placed at their disposal what was really unlimited 
wealth. Gradually, however, as has been witnessed both 
in Australia and at the Cape, this surface gold became 
exhausted, and by the time the British rule in India had 
been fully established, this facile source of wealth had 
become denied to its revenues. India had, therefore, at 
that time become placed in the same position to which 
Australia, the Cape, California, and other gold-producing 
countries later on attained, that is to say, that the surface 
gold having become exhausted, it became necessary to seek 
for it in underlying veins of quartz, whence it could not 
be extracted save by powerful mechanical aid, as well as 
by scientific methods of treatment wholly unknown to 
the fortune seekers of a past epoch, and even of a past 
generation only. Why, then, is it that the Indian mines 
have been able to yield an amount of profit which, save in 
a few exceptional cases only, has been unknown to ven- 
turers after gold in other countries? The answer to this 
question is not, we believe, far to seek. It has been the 
labours of the engineers which have made almost every 
part of India readily accessible, that have mainly con- 
duced to the success we have referred to. Either by 
railways or by roads of a high character, all the gold-pro- 
ducing districts of India have been openedup. In Africa, 
as inmany other countries, what has eaten up the profits of 
many a gold mining company has been the frightful cost 
of conveying to the mines the weighty machinery which 
the present condition of gold mining before touched upon 
renders the prime necessary toward successful working. 

We can hardly trust ourselves to quote what this cost 
has amounted to per ton in the case of many of the 
South African mines, though we have heard it stated— 
we do not know with what amount of correctness—that _ 
in particular instances this has reached the figure of 
£1200 the ton. But even supposing this to be a grave 
exaggeration, it does not need any great amount of 
perspicacity to realise that rates even approaching that 
figure must go far towards arnihilating all chance of a 
paying return being obtained. Indirectly, also, this 
excessive cost of transport operated in a further adverse 
direction. Itfurnished a temptation to send out machinery 
of the lightest possible character, every ounce for transport 
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saved being almost worth its weight in gold. It naturally 
followed from this that, when the machinery had been 
erected and got to work, breakdowns—many of them 
locally irretrievable—constantly occurred, and it is to 
such causes, we believe, that the nearly complete 
collapse of the gold mining industry in South 
Africa that occurred some ten or twelve years ago may 
be attributed. As we have pointed out, the companies 
working in India have been altogether free from similar 
disabilities and from the contingencies arising out of 
them. Their directors have been able to supply their 
mining superintendents with the finest and newest 
machinery, made of such weight and strength as 
to possess almost perfect immunity from breakdown, and 
it has been supplied to them without limit and without 
stint. Needwe wonder that with such advantages attend- 
ant upon it, the industry in India has proved to be 
exceptionally profitable, or that each year, as newer 
methods for scientific extraction become available, the 
enterprise in that country has progressed by leaps and 
bounds. For this India has to thank those members of 
our profession who have devoted their lives and their 
energies to opening up her formerly almost inaccessible 
districts by facile means of transport. We do not wish, 
while claiming for the profession we represent the greatest 
share in producing the results indicated, to deny that in some 
other respects gold mining in India is attended by very 
favourable circumstances. Coal is in many cases—indeed 
in most—very readily obtainable; there is at most times a 
plentiful supply of water; and even water-power itself is 
often available. Then the rich quartz lies in reefs easily 
accessible rather than deep down in the earth, as is often 
the case elsewhere. But when all these advantages are 
allowed for, there remains the fact that they must all 
have proved relatively valueless to the industry but for 
those noble roads and railways which have afforded ready 
access to them. Nor must it be overlooked that when 
the gold has been raised, the same facilities admit of its 
ready conveyance to the great centres of wealth. Con- 
trast these facilities with the gold coaches, which, under 
heavy armed escort, used to bring down the produce of 
the Australian mines to the coast, and then, when general 
consideration is given to all the points we have named, we 
believe it will be conceded that the position in India which 
has lately attracted so much of public attention is mainly 
due to the work of generations of English engineers. 
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STEEL FOR STRUCTURAL PURPOSES. 


THERE is no reason to complain of the extreme care 
which engineering firms of high repute exercise in the matter 
of the quality of the materials which they employ for bridge 
building and similar constructive work. The best interests 
of the structural engineering industry are served by this 
procedure, and diligent attention on this point is the surest 
way of maintaining British reputation and supremacy for 
constructive engineering work abroad and in the Colonies. The 
question is, however, just now being raised by some of the 
basic Bessemer steel makers of the country, whether un- 
necessary conservatism is not in some quarters being observed 
on the subject of material by bridge builders and civil 
engineers. They state that civil engineers are continuing to 
specify Siemens acid steel exclusively to a much greater 
extent than is warranted by the progress which other branches 
of steel manufacture have of late made in the character and 
quality of their product. The affect of this exclusiveness is to 
give the mild steel making districts of the country, such as 
Scotland and the North of England in particular, an undue ad- 
vantage in the competition for orders with the basic Bessemer 
steel centres; and the inquiry is raised whether there is 
sufficient reason for the maintenance of this prejudice. The 
preference to which we have alluded is not universal, and 
the number of civil engineers and constructive engineering 
firms in this country who are giving trial of the basic 
material is steadily increasing. The cheap steel makers, 
however, assert that the conversion of engineers to the 
newer metal is not so p ssive as the success which is 
attending the introduction of basic steel for bridge building 
and other constructive works on the Continent warrants. 
It is pointed out that in France, and Germany especially, the 
dephosphorised metal is proving itself capable of more 
general application. 


TRADE AND THE RAILWAY RATES QUESTION. 


ManuractuRers the kingdom over are still a good deal 
exercised upon the question of the late increase in railway 
rates and charges. The companies have in many cases made 
considerable concessions in response to the agitation in which 
manufacturers have recently been engaged, and it is under- 
stood that in reference to the charges upon iron and steel 
traffic between the Midlands and the ports, the carriers have 
reverted approximately to the charges and conditions in force 
at the close of last-year. The differential scale for iron con- 
signed at owners’ risk has also been re-established. The 
timber trades of the kingdom have been equally fortunate, 
the companies having practically conceded the withdrawal of 
the new rates, and a reinstitution of ‘the old charges. Other 
industries of the country have not, however, met with as 
much success, and a considerable amount of dissatisfaction 
still exists, traders generally contending that rates have not 
yet been reduced to the old standard. Great expectation, 
therefore, attends the expected statement from the President 

. of the Board of Trade as to how far the companies have yet 
proceeded with their promised revision, and what has been 
the effect up to now of the changes which have been made. 
The influential meeting held last week at the Westminster 
Palace Hotel, under the chairmanship of Sir James White- 
head, M.P., President of the Mansion House Railway Rates 
Association, sufficiently shows how great concern the traders 
still entertain upon the railway rates question. It is suggestive 
of the view held by manufacturers and commercial bodies in 
various parts of the kingdom that the meeting should have 
resolved that in any select Committee which Mr. Mundella 
should propose to inquire into the subject, the reference 
should be limited to the constitution and jurisdiction of the 
proposed new tribunal for the settlement of differences upon 
traffic charges questions between the carriers and the freighters. 
Some are not quite prepared to agree that so restricted a 
reference as is here suggested would be wise in the best 
interests of the traders, nor is it thought that the President 
of the Board of Trade would consent to so one-sided a con- 
sideration. But the Mansion House Association is, it is 
thought, well advised in continuing its opposition to the 





increased rates, and in maintaining an oversight of the whole 
subject. The matter is one of such importance to the trade 
of the country, that no manifestation of vigilance can be too 
great. The results of the railway rates inquiry are not, how- 
ever, very encouraging for any more inquiring interference 
with the railway companies as traders. 








DEODATUS HILIN NEALE. 


WE much regret to have to announce the death at Brooklyn, 
New York, on the 5th inst., of Mr. D. H. Neale, well known 
as an able locomotive engineer who has frequently contributed 
to the columns of this journal. Mr. Neale was the eldest son 
of Mr. William Johnson Neale, at one time naval officer, 
afterwards barrister-at-law and recorder of Walsall, whose 
obituary notice appeared in the Times the week before his 
son’s death. D.H. Neale was born on the 5th September, 
1849, at Kingswear, Dartmouth, and after a liberal education 
in England and Germany, entered the office of the late Mr. 
Dredge, well known as an engineer and bridge designer in 
London thirty years ago; but preferring more active 
operation, Mr. Neale was articled to Mr. W. Adams, 
then locomotive superintendent of the North London 
Railway, and served his time in the workshops and 
drawing office at Bow. When Mr. Adams was appointed 
to a similar post on the Great Eastern Railway, 
Mr. Neale followed him to Stratford, where he remained, also 
as chief draughtsman, under Mr. Massey Bromley. After the 
melancholy death of Mr. Bromley in the Penistone railway 
accident, Mr. Neale left Stratford, and during the next few 
years hada varied experience, partly on one of the South 
Wales mineral railways, then in the service of the North 
British Railway, for which he conducted elaborate brake 
trials; then with Mr. G. Westinghouse, and afterwards 
he took office in the locomotive department of the Cape 
Government Railways. Mr. Neale’s experience of South 
African railways was not a happy one, and after about two 
years there he went to the United States, where he became 
one of the joint editors of the Railroad Gazette in New York. 
While there he had occasion to visit all the principal railway 
workshops in the United States. Mr. Eddy, of the Caledonian 
Railway, when appointed Railway Commissioner for the New 
South Wales railways, having met Mr. Neale in New York, 
asked him to join him at Sydney, as adviser on matters con- 
nected with rolling stock. While there Mr. Neale performed 
valuable service in bringing into order the much neglected 
railway stock, and as one of the inter-colonial commissioners 
appointed to choose a brake for all the Australian railways, 
was mainly instrumental in the choice of the Westinghouse 
system. During the recent investigation before a Parlia- 
mentary Committee, of the accusations against Mr. Eddy, of 
mismanagement, Mr. Neale’s evidence was among the chief 
causes of the complete acquittal of the railway commissioners, 
and of the almost universal public verdict in Mr. Eddy’s 
favour. When this case was over Mr. Neale visited America, 
and on the invitation of the proprietors of the Railroad 
Gazette, accepted the post of chief editor of that journal. 
Overwork in connection with his duties was the main cause 
of his death. Mr. Neale was respected by all who had the 
pleasure of his friendship, and he will be widely lamented by 
a large circle. He leaves a widow but no children. 











A NEW METHOD OF HANDLING RAILWAY 
LUGGAGE. 

Iy an article on railway unpunctuality, we not long since 
dwelt on the fact that great delay is due to the unsatisfactory 
methods in vogue for putting passengers’ baggage into the 
guard’s van or into the “‘ luggage cupboards.” 

We illustrate on page 344 a very ingenious scheme for getting 
over thisdifficulty, which has been invented and patented by Mr. 
Arculus and Mr. Warry, of Birmingham. Under this system 
all the luggage is put into cradles or cages before the train 
arrives, and these cages are run straight into the cupboard— 
Fig. 1. The cages are interchangeable and run upon wheels 
or rollers. Rails are provided on the floor and hinged balanced 
gangways in the doorways of the vehicles, the former for 
guiding the cages, the latter for bridging the space between 
the carriage and the platform trolley, as shown in Figs. 2 
and 3. Station platform trolleys for receiving or discharging 
the cages from the train are arranged to suit the varying 
heights of the platforms, as shown in Figs. 2, 3 and 4. 

Our illustrations give a general arrangement explanatory 
of the different parts of the equipment, and a detail of a large 
and small cage. A cage mounted on a trolley is loaded and 
placed in position ready for the incoming train. The train 
in, the doors of the vehicle are opened, and in the compart- 
ment is found another cage, full or empty as the case may be. 
A spare trolley being to hand, the hinged gangway is lowered, 
and the trolley pushed forward, when it engages one, then 
both, of its taper studs A A, Figs. 3 and 5, with the V-shaped 
jaws of the gangway, and is thereby guided into a position 
square with the carriage; a lip on the face of the gangway, 
engaging with a groove-like recess in the trolley, thereby, and 
for the time being, locking the latter tothe carriage. Should 
the carriage, however, be moved while the trolley is thus 
attached, the Vees of the gangway engaging the taper stud of 
the trolley would cause the latter to be repelled clear of the 
moving vehicle, proportionately to the blow given. The 
empty trolley being now in position, the cage is drawn out on 
to it and is then moved on one side, the loaded cage and 
trolley taking its place by being backed against the gangway 
in the manner already described. All that now remains to 
be done is to push the loaded cage into its place in the 
carriage, withdraw the trolley, turn up the gangway, and close 
and fasten the doors. 

It will be seen that no alteration whatever will be required 
to the rolling stock, the fittings necessary being all additions, 
easily removed should the system be discarded after a trial. 
The cages have been designed to pass through the ordinary 
4ft. doors, the height being kept down to suit a varying rolling 
stock. The framing of the cages is made of light steel angles, 
which support the floor, and is well braced and rivetted to- 
gether. The whole is mounted upon six cast steel wheels or 
rollers, the axle pins also being of steel. A hand-rail is pro- 
vided at each end, so arranged that it can be used as a means 
of pulling the cage out by, or serve the purpose of holding the 
packages in place. Four craning plates and rings are fixed 
to the upper part of the cage for facilitating lifting on or off 
steamers. The cage may be lightly covered with wood, or 
filled in with wire netting, when they would form suitable 
vehicles for the transmission of registered continental luggage, 
being easily handled at the ports by means of their crane 
rings. Such luggage could thus be readily transmitted be- 
tween London and Paris, or any other points, without being 
handled en route. 











THE TWIN-SCREW STEAMER CAMPANIA. 





AFTER a prolonged and exhaustive series of trials in 
and about the Firth of Clyde, including a lengthy period 
of constant steaming round Ireland, the Royal Mail 
twin-screw steamer Campania has been handed over to 
her owners, the Cunard Steamship Company, and the 
magnificent vessel leaves the Mersey to-morrow—Satur. 
day—on her maiden voyage across the Atlantic. 

Simply as marking the successful termination of the 
series of steam trials, and to afford an opportunity to 
friends of the Cunard Company, and of the Fairfield 
Company, of witnessing the vere interior of the new 
vessel, a large party—numbering, in fact, over two 
hundred ladies and gentlemen-—was invited by the 
builders to join the vessel on Saturday last, and proceed 
down the Firth of Clyde on a short cruise. The occasion 
was in no essential respect a trial trip, the vessel’s capa. 
bilities as to speed never once being seriously taxed 
during the cruise. All the official and serious tests of 
speed, steaming powers, &c., had been carried out on 
previous days with only a few of the representatives of 
the builders and owners on board. On Saturday no 
specific reference was made to what the new flyer had 
achieved on the occasion of her official trials. 

Sir William Pearce, in the course of his speech at 
luncheon, proposing success to the Campania, said 
“that although the task that was given when they 
received the order for this gigantic vessel was no doubt 
a difficult one, he thought they would readily understand 
that with all the experience and the enormous plant they 
had at Fairfield, they had every confidence that they 
would be able to turn out something which, he trusted, 
would be unequalled. The first request they were asked 
to consider was that of safety. They all knew that the 
Cunard Line had never lost a life in their transatlantic 
traffic, and always considered before anything else the 
safety of their passengers and their crews. The next 
consideration was that of speed, and on that point he 
intended to allow the ship to speak for herself. He would 
only say that the trials they had gone through had been 
thoroughly satisfactory to themselves, and he was quite 
sure that that opinion would be endorsed by his good 
friends, the Cunard Company.” Sir John Burns, in 
responding, said he did not think he could pay the Fair. 
field Company a higher compliment than to say that if the 
Campania and Lucania, with their vast power and great 
size, came up to what the Umbria and Etruria were in 
their day and generation, the Cunard Company would be 
entirely satisfied. 

The most obvious deduction to be drawn from these 
deliverances, especially that about allowing the vessel to 
“speak for herself,” is that even now the Cunard Com. 
pany and the Fairfield Company are in no hurry to claim 
for their mammoth production the reputation for a 
phenomenal speed, which the true criterion, if not the 
crucial ordeal, of actual service on the Atlantic might 
possibly afterwards minimise. In saying this, we are 
not for one moment to be taken as doubting that the 
Campania has all the elements of a most brilliant 
success. Our information, indeed, bears out quite the 
contrary; but there is no reason whatever for the Cunard 
Company or for the Fairfield firm to be precipitately 
eager to snatch at the honour involved, and there are 
other reasons perhaps why the maximum speed capacity 
of the new vessel should be left to disclose itself in 
ordinary service. Estimates and results have, of course, 
been arrived at by outsiders by more or less trustworthy 
means—the Clyde would not be what it is if this were 
not so—and we may give these in the meantime for what 
they are worth; but, for the reason above stated, we 
defer other particulars until the Campania has accom- 
plished her maiden voyage. 

The most important of the official trials took place on 
the two days previous to the cruise. On one of her long 
runs the vessel has been reported to have steamed 22°75 
knots per hour against a strong tide and wind. Going 
with wind and tide, and only using assisted, but not 
forced draught, the speed is understood to have been 
23°5 knots, or 2 fraction over 27 land miles, the engines 
attaining a maximum of eighty-four revolutions per 
minute. These results are generally corroborated, if not 
fully borne out, by computations made by “ time-and- 
distance” methods of observation, known and practised 
by maritime experts familiar with the Firth of Clyde. 

Speaking of Saturday’s cruise particularly, we have 
already said that it was in no proper sense a speed trial. 
The whole of the journey from Gourock, where the 
company joined the vessel, to a point midway between 
Pladda and Ailsa Craig, where the vessel turned, was 
done under easy steam, the engines being kept steadily 
running at only about sixty-five revolutions. Athough 
several stoppages were made, to enable photographs to 
be taken of the guests on board, the whole distance, 
approaching ninety miles, was accomplished well within 
five hours. The engines worked with remarkable smooth- 
ness, and there was quite an absence of the vibration too 
often characteristic of high-speed steamships, although 
doubtless under the exacting conditions of daily express 
steaming across the Atlantic, this thorough immunity 
from vibration may not always obtain. 

Of the numerous company on board on Saturday, quite 
a number was directly interested in the Campania, of 
whom we may name Sir John Burns, Bart., and Sir 
William Forwood, directors of the Cunard Company ; Sir 
William G. Pearce, Bart., M.P., Chairman of the Fair- 
field Company; Mr. Richard Barnwell, managing director 
of Fairfield Company ; Sir William McOnie, Dr. Francis 
Elgar, directors of the Fairfield Company ; Mr. Richard 
Saxton White, general manager of Fairfield, and Mr. 
Andrew Laing, manager of the Fairfield engineering 
department. The general company on board was also of 
the most representative kind, there being, amongst others, 
the Marquis of Ailsa, Sir Donald Mathieson, Sir William 
Arrol, Professor Remsey, Professor Barr, and Dr. 
Bottomly of Glasgow University, Captain Williamson of 
the Caledonia Steam Packet Company, Captain Wisley 
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and Mr. George Scott of the Castle Line; Colonel | emergency occurring, such as overtook the engines of | The provision made for a system of “ assisted’’ 


Thomas Vickers, Sheflield ; Inspector Ritschards, Ham- 
burg American Company, Mr. T. J. Dodd and Mr. James 
Mallison of Lloyds. , 

In a previous article in our issue for January 27th, page 
g1, we gave particulars bearing upon the subject of the 
Campania’s great dimensions, relative proportions, and 
tle character of her structure, and in a subsequent issue, 
March 17th, page 236, we entered pretty fully into the 
character of her interior accommodation. To these 
subjects, therefore, it is not our intention to return, 
further than to give a few of the most important general 
particulars. On this page a table will be found of the 
main figures relative to the dimensions and power of the 











the City of Paris and worked such havoc. The working 
of this gear, as exhibited to our representative on 
Saturday last, was most admirable, and we hope to 
illustrate it shortly, not only as applied to the engines of 
the Campania, but to others. For the circulation of water 
in each condenser two large centrifugal pumps are em- 
ployed, which may also, if necessary, be used—in addition 
to other auxiliary pumps for this purpose—to pump water 
from the ship in case of damage to the hull, and con- 
sequent leakage. There are two evaporators for each set 
of engines for the conversion of sea into fresh water for 
use in the boilers; a large feed-water heater—as in the 
| case of the evaporators of Weir’s well-known make—two 
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Campania, compared with those of the Etruria, the 
vessel last built for the Cunard Company, and of the twin- 
screw steamships Paris (City of), Teutonic, and Fiirst Bis- 
mark. The indicated power of 30,000 attributed to the 
Campania isan enormousadvance upon the Etruria’s 14,500, 
and puts comparison with the latter single-screw vessel 
on a very broad basis indeed; but it also exceeds the 
power attributed to the twin-screw Paris by as much as 
11,500, or considerably over one-third, and that attributed 
to the Teutonic by 12,500. The speed ascribed mean- 
time to the new comer, it must not be overlooked, is that 
obtained under conditions and in circumstances which 
exalts it above what in all likelihood will be attained over 
runs of five consecutive days on the broad Atlantic. 

Assuming that the average sea speed will reach 
22 knots, the Campania is destined to reduce the run 
from Queenstown to Sandy Hook to the round figure of 
tive days five hours; while, on the assumption that she 
can repeat the feat which she is credited having achieved 
on the Firth of Clyde, she will have brought about the 
era of the five-day passage upon which the late 
Sir William Pearce, of Fairfield, was known to have 
set his ambition before his lamented decease. The 
present record from Queenstown to Sandy Hook is held 
by the Paris—which, as the City of Paris in last October, 
made the passage out in 5 days 14 hours 24 minutes— 
and it is a noteworthy circumstance that this vessel is to 
sail from Southampton to-morrow—Saturday—while the 
Campania about the same time leaves Liverpool. 

The Campania is fitted up to carry some 460 first-class 
passengers, 280 second-class, and 700 steerage, whilst the 
crew, including officers, engineers, seamen, firemen, 
cooks, stewards, &c., will number about 400 men. Exclu- 
sive of stores, fresh water, and, of course, of coal, the 
Campania has storage capacity for 1600 tons of cargo. 
Her, draughts on the occasion of the cruise were :— 
lorward, about 25ft. Tin.; aft, 26ft. 9in., giving a mean 
draught of 26ft. 2in. 

The spaces containing the main engines, the city of 
boilers, with their glowing furnaces, and the vast bunkers 
yielding the wherewithal to give motive force to the 
mechanism, naturally constitute the very citadel of keenest 
interest in such vessels as the Campania. Here, in her 
case at least, one is impressed with the greatness of the 
task accomplished by the Fairfield Company, even more 
than gazing upon her huge dimensions. The intricate 
forest of mechanism and the apparent confusion of plat- 
forms, pillars, and pipes—aggravated by the duplicate 
and self-contained character of the two sets of engines— 
are calculated not only to fascinate the uninitiated, but to 
elicit wonder and admiration from the expert. This 
latest embodiment of the engineering skill and experience 
of the Fairfield designing-rooms and workshops, although 
not, perhaps, exhibiting any external feature radically 
departing from established practice, must still impress 
one with its massiveness, order-in-complexity, and the 
perfection of ease with which the multiplicity of the parts 
do their allotted work. 

Through the courtesy of the builders and owners we 
hope to place views of the engines, with particulars, be- 
fore our readers shortly. Meanwhile, we may proceed 
simply to give general descriptive notes as gathered from 
a survey of them while the vessel was underway on the 
oceasion of the cruise. The two sets, entirely self-con- 
tained, and fitted in separate rooms on each side of a 
central line bulkhead, are the most powerful sets of 
triple expansion engines yet constructed. Each set has 
five inverted cylinders, two high-pressure 37in. diameter ; 
one intermediate, 79in. diameter; and two low-pressure, 
98in. diameter; the two high-pressure being fitted on top 
of the two low-pressure at each end of the engines, with 
the intermediate in the middle. There are three cranks. 
The stroke of the pistons is 69in. Thé shaft is of the built 
type, in interchangeable pieces of best forged mild steel. 
The high-pressure cylinders have each piston valves, and 
the intermediate and low-pressure cylinders have double- 
ported slide valves, all of which are actuated by the 
double excentric and link-motion gear common to the 
Fairfield type of engine. The patent combined steam 
and -hydraulic starting and reversing gear, made by 
Messrs. Brown Brothers and Co., Edinburgh, is fitted to 
each set of engines, and in conjunction with this is the 
same makers’ patent governing gear for stopping the 
engines automatically in the event of any critical 








| auxiliary condensers with pumps; and, in short, all the 
latest appliances for economising fuel and labour; steam 
for the main engines, supplied at 1601b. pressure, is 
| generated in twelve large steel double-ended boilers, each 
having eight furnaces of Fox’s corrugated type. The 
| boilers are arranged in four groups of three each, ex- 
| tending across the ship; two of these groups of three, or 
| six in all, being so disposed as to form a self-contained 
| battery leading into one funnel. Coal bunkers and the 
customary water-tight doors form the necessary isola- 
tion. The floor of the engine-rooms and of the stokeholds 
is some 3ft. 6in. above the inner bottom forming the 
| top of the water ballast tank which extends throughout 
the length of the ship. This height enables any repairs 
to the engine foundation to be carried through without 
| interfering with the intactness of the inner bottom. The 
| arrangement of watertight doors in the bulkhead between 
| the engine-rooms, as indeed in all the watertight doors 
throughout the divisional features of the ship, has been 
| the subject of special study, and the acme of safety it 
| would almost appear has been attained. By means of 
efficient gearing, the doors can be raised from the main 
| deck, while from the same level, by the instantaneous 
throwing of the lifting apparatus out of gear, the doors 
| at once drop into a position which renders isolation, even 
to the inroads of the sea, thoroughly complete. In this 
| whole connection it may be added that the telegraphic 
| system throughout, as evidenced by the dials of quite an 
| array of pillars found on the flying bridge, all of Chadburn 
and Son’s well-known make, is very thorough. Not only 
is every contingency provided for which can possibly 
arise in connection with the working of the main engines, 
but such commands as, ‘‘ Close watertight doors,” and 
“Open watertight doors,” are amongst those finding a 
place on the dials, and a recognised place in the 
telegraphic system. In addition to the ordinary indicators 
| guiding the officer in command in giving directions, there 
are ‘tell-tale’ indicators, which absolutely show, in 
| reply, how the order has been understood and executed. 
Like the crank shafts, the tunnel and propeller shafting 
is of forged mild steel by Vickers, Sons, and Company, of 
| Sheffield ; but having ever the watchword “ safety ” before 
their eyes, the Cunard Company, and its equally watchful 
| builders the Fairfield Company, have provided arrange- 
ments for such a contingency as a breakdown— an 
| accident which may happen with the best regulated high- 
speed “ greyhounds "—which are of the most satisfactory 
nature. The sub-division by watertight bulkhead doors 
between each engine-room is specially good, even while 
both sets of engines are at work, but in the case of mishap 
| to one set, the isolation of one engine-room from the 
other is absolutely perfect. Special provision is made 
for the repair of tunnel shafting, should a breakdown 
occur. The shaft tunnels are exceptionally wide and 
spacious for any ordinary repair, but by means of the 
| intervening space between the tunnels being occupied by 
a water-tank for the supply of the boilers, and the casing 
enclosing which being put together by bolts and nuts 
easily removed, the very best room and facility for 
manipulating fractured lengths of shafting are thus 
secured under any circumstances. 

Four sets of generating plant for the supply of current 
to the electric light installation on board—the largest 
ever fitted—are grouped alongside the central dividing 
bulkhead. Each set consists of a Siemens dynamo, 
coupled direct to an engine of Belliss’ make which runs 
at 280 revolutions per minute, this combination yielding 
}an output of 42,000 watts. The large switch - board, 
situated in a convenient position on the main deck, is 
arranged to control the lights—in all there are approach- 
ing 1400 on board, of 16-candle power—in thirteen general 
| sections, so arranged that each section may be connected 
in an instant with any of the four dynamos. The whole 
installation is still further subdivided into 135 sections of 
ten lights each, controlled from switch-boxes at convenient 
positions in theship. The installation, it may be further 
| added, embraces eight large reflectors of eight lights each 
| for working of cargo, and a powerful search-light for 
facilitating the navigation into port, picking up of moor- 
ings, or of scouting in time of war. The whole installa- 
tion has been carried out by Messrs. Siemens Brothers 
| and Co., and ‘supervised on behalf of the Fairfield 
| Company and Cunard Company by Mr. J. T. Bottomly, 
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draught for the stokeholds and boilers is most efficient, 
as evidenced by the state of the stokeholds on Saturday, 
and must prove a factor of considerable moment in the 
stoking of the boilers—not to speak of its influence on 
combustion of fuel—and consequently in the driving of 
the vessel in actual service. The principal agents in 
securing this object are four powerful fans, driven by 
triple-expansion engines, made by W. H. Allen and Co., 
which are situate on the shade deck, one on each side of 
each funnel. From these several fans not only is the 
necessary draught secured for the stokeholds, but a com- 
plete ramification of wrought iron tubes conduct fresh 
air throughout the decks and saloons and state-rooms. 
The stokeholds are, in addition, ventilated by a series of 
iron ventilators towering above the shade decks, the 
shaft of each of these being about 5ft. diameter, in itself 
a substantial enough diameter for a steamer’s funnel. 

One section of the huge vessel which more than 
another illustrates her ponderous size, and the respon- 
sible nature of the task of managing her in port or while 
moored in a roadstead, is the forecastle head. Here are 
concentrated with what may appear to those unskilled in 
maritime matters just the minimum of clearance between 
individual items for the easy manipulation of each: the 
anchors, anchor crane, warping capstans, bollards, fair- 
leads, chain stoppers, cables, windlass capstans, break- 
waters, &c. Housed over the hause holes on deck well 
forward are the two bower anchors of ponderous dimen- 
sions. These are not of the “ stockless” type of cast 
steel now so often adopted in large vessels, but are of the 
Trotman type of forged iron, with a stock which towers 
high above the side rails. The ‘ spare” anchor on board 
corresponding to these is, however, of the stockless order 
of Wasteney Smith’s make. In the centre within appro- 
priate range is the crane for hoisting and housing the 
anchors. 

As the eye ranges aft it next encounters two most 
powerful warping capstans, one on each side, worked 
from an engine in the centre line of ship on the deck 
below through the intermediary of shafting, mitre-wheels, 
and wheel and pinion. This group of heavy machinery, 
as well as a similar group near the stern of the vessel, 
bears the well-known name of Muir and Caldwell, Glas- 
gow. Forward of the warping capstans, and nearer the 
centre line of the vessel and the cable stoppers, passing 
through which and down the mouth of the hawse pipes, 
are the main cables, the rod of which the links have been 
fashioned being 38in. diameter. In a perfectly straight 
lead the cables extend along the deck—here fitted with 
chequered iron protecting plates—to the windlass cap- 
stans, around the appropriately recessed body of which 
the cables take only one half-turn before passing down to 
the chain lockers. These capstans, which, although 
massive, are very unobtrusive on deck, are connected 
with a powerful steam driving engine in the centre line 
of the deck below, the whole group being the production 
of Messrs. Napier Bros. and Co., Glasgow. 

The separate engines on board for one purpose and 
another number between forty-five and fifty. In addition 
to what has been noticed above, there are five horizontal 
steam winches for working cargo, by Messrs. Muir and 
Caldwell; the warping capstans to them above alluded 
to; steam ash hoists in all the stokeholds, provided by 
Higginson and Company, of Liverpool; refrigerating 
machinery by the Kilbourn Patent Refrigerating Com- 
pany, of Liverpool, supplying the chambers for frozen 
meat on the orlop deck; a smaller refrigerating engine of 
the Linde type for the cooling of the meat and provisions 
for daily consumption; deck pumps, by Messrs. Broadfoot 
and Sons, Finnieston, Glasgow, &c. &c. The refrigerating 
plant of the Kilbourn Company consists of a double- 
acting ammonia compression machine, with a vertical 
engine of six nominal horse-power fitted in a room on 
upper deck under the forecastle, with the necessary com- 
munication to refrigerating chambers on orlop deck 
underneath. The plant is capable—although not called 
upon perhaps on board the Campania—of keeping storage 
of a capacity of 22,000 to 26,000 cubic feet ata suitable 
temperature for chilled beef, a capacity of 40,000 to 
44,000 cubic feet for frozen mutton, or will make about 
six tons of ice per twenty-four hours. The floor space 
necessary for the plant is but 10ft. by 10ft., including 
refrigerator and condenser. 

One other matter in connection with the tonnage of 
the Campania is of special interest, and was alluded to 
with a touch of justifiable satisfaction by Sir John Burns, 
in speaking at the annual general meeting of the Cunard 
Company some few days ago. This is the low ratio which 
the net register bears to the gross tonnage, compared 
with these features in some rival liners. The gross 
measurement is 12,950 tons, while the net measurement 
—upon which, of course, all harbour and light dues, &c., 
are based—is only 4974 tons, compared with the case of 
the Teutonic, which, although having a gross tonnage 
3200 tons less than the Campania, has a net register of 
only some 730 tons less. In the case, also, of the New 
York the Campania is placed at considerable advantage 
over her rival as regards this source of economy in daily 
working. The New York has a gross tonnage some 2400 
tons less than the new Cunarder, and yet the net figure 
of the former is actually 600 tons greater. From the 
point of view of working economy, at least these are facts 
upon which the Cunard Company may be at once con- 
gratulated. 








Tur Swedish Naval Commission, which was specially 
appointed to report on the most useful types of ships for immediate 
construction, has decided in favour of a class of ironclads displacing 
about 4000 tons and carrying two 10in. guns in barbettes, four 
4*7in. guns, two on each broadside, and ten smaller quick-firing 
and machine guns; a first-class of torpedo boats displacing about 
90 tons; and a second-class of torpedo boats —_ of passing 
through the canal between Stockholm and Giteborg. The Com- 
mission also recommends the building of one cruiser of moderate 
dimensions, and one transport ; and calls attention to the necessity 
for perfecting the arrangements for the coast defence of the 


country, 
' 
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APPARATUS FOR TRANSFERRING MAILS AND BAGGAGE 


MESSRS. ARCULUS AND WARRY, BIRMINGHAM, ENGINEERS 
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of Leith Purification and Sewage is the only one of interest 
to our readers. 

During the consideration of the South Staffordshire Water 
Bill on Tuesday last, the chairman remarked to the effect 
that it appeared as if something nearly approaching an alter- 
native scheme was being brought forw by the opponents. 
By Standing Orders such a course of procedure is forbidden 
to all parties, nor is it permitted either in the Referee’s 
Court. The gist of the opposition tended mainly to two 
material points, whether a certain district was to be included 
in the provisions of the Bill, and, if so, the determination of 
the rate to be fixed for the supply of water. It was argued 
that it should not exceed 6d. in the pound, which was the 
Liverpool rate. Finally the Bill was.adjourned to allow the 
parties time to come to some understanding on the matter. 
The London and North-Western and the Great Western 
Railway Bill was also before the Committee with respect to 
the widening of certain existing lines, and objections taken 
thereto by the Corporation of Chester. The Birmingham 
Canal, which is a Lords Bill, got the better of its opponents 
in the Commons on Tuesday last. A motion was made for 
the postponement of the second reading for another six 
months. It was alleged, in support of the motion, that by 
one of its clauses the canal company was exempt from the 
necessity of constructing accommodation bridges over it. It 
was stated on the other side that a very large number of 
bridges of that description had been built by the owners of 
private property adjoining the line of water communication, 
and that a Committee was the proper tribunal before 
which it should appear, and have these particular questions 
thoroughly tested and threshed out. Unless very strong 
reasons are put forward, the House does not as a rule deviate 
from the ordinary course pursued in such instances, and in 
the present one it adhered to it, and the Bill was read a 
second time, and will in due time make its appearance before 
the Committee charged with the consideration of railway 
and canal Bills. We have previously drawn the attention of 
our readers to the Channel Bridge and Railway, which we 
know from official sources is exciting considerable interest on 
the other side of La Manche. An extraordinary meeting of 
the company was held on the 18th inst., when the approval 
of the present Bill before Parliament wascarried unanimously. 
The promoters do not ask for any capital either by shares or 
loan, but very little progress has been made with the Bill in 
the Legislature. After a rather protracted inquiry the 
opponents of the London County Council General Powers 
Bill have been discomfited before the Hybrid Committee 
appointed by the House to consider the merits of the Bill. 
It was held by the Committee that the preamble had been 
proved so far as to allow the great metropolitan authority to 
send four representatives to the Thames Conservancy Board, 
and three to the Lea Conservancy. A special report will be 
issued to the House by the Committee, which we shall subse- 
quently refer to. Another Lords Bill, the Staines and Egham 
Gas, has been read a second time in the Lower House, and 
may be regarded as fairly safe. It is a very unpretentious, 
little affair, asks for no money, and seeks merely to confirm 
and make valid the creation and issue of preference shares by 
the company. 

The Committees of the House of Lords resumed their 
labours yesterday, and had three Bills under consideration, 
which are not of a character to interest our readers. The 
Examiners also sat to hear the cases requiring compliance 
with Standing Order Proofs, and the Ilkley Local Board 
appeared to sustain their petition for further proofs. 

The London County Council have intimated to the Board 
of Works of the St. Giles District their abandonment of the 
scheme for the construction of a new street from Holborn to 
the Strand, in consequence of the great opposition threatened 
against the Biil in Parliament, and of the inability of the 
promoters to provide that relief to occupying ratepayers which 
the Government insisted upon before sanctioning the pro- 
posal. 








THE COMPOUNDING OF BLOWING ENGINES. 





AT the meeting of the Cleveland Institution of Engineers, held 
at Middlesbrough on Monday, 10thinst., Mr. T. Westgarth, of the 
firm of Westgarth, English, and Co., engineers, Middlesbrough, 
read before a large audience one of the most interesting and 
important papers that has been submitted for a long period, 
dealing as it did with one of the results of the changes which are 
being necessitated at the Cleveland blast furnaces, owing to the 
increasing production of hematite instead of ordinary Cleveland 
iron. 

In the absence of Mr. Howden, the president, through indisposi- 
tion, Mr. Jeremiah Head occupied the chair, and reported that in 
the afternoon the members had visited the Newport Works to see 
the engines at work. Ina letter Mr. Howden stated that in his 
paper Mr. Westgarth had given the reason why they had not 
adopted surface condensers in the alterations e. ey found 
it best to work with No. 3 engine on the atmosphere, when they 
got the feed-water to 208 deg. If they required more power, they 
could no doubt without difficulty further heat the feed-water and 
utilise No. 3 as a condenser. 

Mr. Westgarth then read his paper, of which the following is an 
abstract:—The author described certain alterations which had 
been made to three of the blowing engines at the Newport Iron- 
works of Sir B. Samuelson and Co., Middlesbrough. e section 
of the works dealt with consisted of five blast furnaces, built and 
fitted in the usual way, including Cowper stoves. Steam was 
generated by twenty-four horizontal boilers 35ft. long, 5ft. 6in. 
diameter, each having a single flue 2ft. 8in. diameter, and the 
gases passed twice along the shell of the boiler in addition to the 

e through the flue, three or four of the boilers being always 
faid off for cleaning. These boilers supplied steam to the following 
engines, not including the spare engines:—No. 1, blowing engine, 
steam cylinder 35in., air cylinder 78in., stroke 48in. ; No. 2, blowing 
engine, steam cylinder 40in., air cylinder 78in., stroke 48in.; No. 3, 
blowing engine, steam cylinder 35in., air cylinder 78in., stroke 48in. ; 
No. 4, blowing engine, steam cylinder 35in., air cylinder 78in., 
stroke 48in.; No. 5, blowing engine, steam cylinder 42in., air 
cylinder 84in., stroke 54in. ; No. 6, kiln lift, steam cylinder 38in., 
stroke 42in. ; No. 7, five Cameron pumps, each two steam cylinders 
15in., stroke 14in.; No. 8, three steam pumps, each twocylinders 8in., 
stroke l4in. ; No. 9, one triple pump, cylinders 9in., stroke 10in. ; 
No. 10, fitting shop engines, S. about 20-horse power. The 
speed of the blowing engines was forty-two revolutions per minute, 
the blast pressure varying from 34 lb. to 5lb., generally about 4 lb. 
With the five furnaces at work, the total output of iron was 2780 
tons per week, with two of the furnaces on hematite, the number 
of boilers used being twenty and twenty-one on alternate weeks, 
say twenty and a-half average. The blowing engine exhausted 
into a feed-water heater of ordinary construction, and the tem- 
perature of feed-water was generally about 208 deg. Fah. 

When the two furnaces were put on to hematite iron, it was 
found that there was not sufficient steam for the work required, 
and, as the tendency would possibly be to increase rather than 
diminish the quantity of hematite made in place of Cleveland, 
the available quantity of gas for heating the bo 





ilers would be less | 


and the quality would be poorer, so that it would be useless to put 
down more boilers ; and as the existing boilers were all of good 
design and in good order, the advantage of renewing them would 
be slight. At the same time, it was desired not only to keep up 
the pressure and volume of blast, but to increase it, and therefore 
it became necessary to devise some means for using the available 
quantity of steam more economically. It was considered that the 
required economy could be effected by altering the three blowing 
ee first named above, removing the steam cylinder of No. 1, 
and fitting a larger low-pressure cylinder, and exhausting the 
steam from Nos. 2 and 3 engines into the valve chest of No. 1; 
while a condenser and air pump were to be placed in the chamber 
underneath the lower platform of the engine-room. Mr. West- 
garth, however, suggested that these arrangements would make 
the three engines too much dependent upon each other, and he 
proposed that they should be altered separately, and each engine 
titted with its own condenser and air pump, so that they could be 
entirely separate and self-contained. An additional reason 
for this suggestion was that it was proposed eventually to 
work three of the furnaces independently with a separate 
blowing engine and system of tubing. To carry out this plan it 
was proposed to waren the engines by fitting a high-pressure 
cylinder on the top of the present steam cylinder, and this proposal 
was adopted, the final arrangements being that No. 1 engine 
should be fitted with two new cylinders, 28in. and 48in. diameter ; 
No. 2 with a new high-pressure cylinder, 28in. diameter, the 
existing 40in. cylinder being used as a low-pressure cylinder ; and 
No. 3 engine was fitted with a condenser and air pump, but without 
altering the steam cylinder. This made two c« d condensing 
engines and one high-pressure condensing engine at work, in place 
of the three original high-pressure engines. The new high-pressure 
cylinders were fitted with piston valves, which consisted of solid 
blocks of cast iron ; the high-pressure pistons were fitted with cast 
iron Ramsbottom spring rings, and the rods with metallic packing. 

e condensers and air pumps were fitted upon the upper plat- 
form, the pumps being worked by levers and links from the main 
crossheads, an arrangement which made the parts more accessible 
and nearer to their work, and it had worked out very satisfactorily. 

The condensers were on the jet principle, this being decided 
upon for economy of first cost, and to avoid complication and 
ew trouble with dirt from the river water, although Mr. 

Vestgarth was of opinion that, generally speaking, a surface con- 
denser was preferable, because it saved the water, also provided 
the distilled feed-water, and was in itself an efficient feed heater. 
The condensing water was taken from the river by a set of triple 
pr. which discharged into a water tower arranged to give a 

ead above the condensers, so that there was no difficulty in 
getting water when starting the engines, and the discharge from 
the air pumps was carried back into the river. The air pumps 
were at first made double-acting, but were afterwards altered to be 
single-acting. 

Connections were fitted so that steam could be exhausted into 
the atmosphere in case of accident to the condenser or pumps. 
Auxiliary starting valves were fitted to the low-pressure cylinders, 
the gear for working these, together with the gear for injection 
valves, drain cocks, and steam stop valves, &c., being grouped 
together on the lower platform. The engines were started without 
being balanced, and worked very well, but they had since been 
balanced by having weights fitted on the fly-wheels, and the 
result was an improvement in steadiness of work. To compensate 
for the loss of steam in feed heater, the exhaust pipes of the 
various pumps had been connected to a main pipe leading to the 
heater, and the temperature by this means could be kept at about 
120 deg. to 180 deg. Fah., generally the former. 

The author exhibited a number of diagrams showing the 
efficiency of the engines. One taken from No. 2 engine when 
exhausting into the atmosphere, and with the pass valve open to 
admit steam direct to the low-pressure valve chest, showed that all 
the work was done in the low-pressure cylinder, and the back- 
pressure in the high-pressure cylinder required 13°15 indicated-horse 
power to overcome it. A curious feature in this diagram was the 
increase of pressure in the high-pressure cylinder after the exhaust 
closed, when the steam was compressed to a pressure of 731b., 
being about 23 lb. per square inch above the initial pressure. 

The author then explained the difficulties they had had with 
the double-acting air pumps, and why they were changed to 
single-acting. In regard to the practical result of the changes in 
the blowing engines, Sir B. Samuelson and Co. were, Mr. West- 
garth said, blowing an average pressure of 541b. to 61b., and 
although only four furnaces were at work at the date of writing, 
two upon hematite, the actual output was 2720 tons, as against 
2780 before the alterations, with five furnaces in operation ; and it 
was only necessary to use 17 boilers, as against an average — 
employed before the alterations. That saving of the number o' 
boilers in use, while making practically the same quantity of iron, 
and with an increased total indicated horse-power, was a very 
convenient and — method of measuring the economy 
effected by altering the engines. The quantity of steam used by 
the engines, as measured from the indicator diagrams, had been 
taken out, and found to give practically the same result. 

In opening the discussion the Chairman read a letter from Mr. 
Lawrence F. Gjers, of the Ayresome Ironworks, Middlesbrough, 
who was unable to be present. Mr. Gjers remarked that he 
thought Sir B. Samuelson and Co. had done well in making the 
alterations, but that they had made a mistake in dropping the 
temperature of the feed-water from 208 deg. to 120 deg. If they 
had left No. 3 engine as it was and used its steam for the feed 
heater, they would perhaps have done as well. But probably their 
feed heater was not very efficient, as they ought to have plenty of 
steam from the other engines to keep up the temperature to what 
it was. It might have been better to tom surface-condensed, as 
Mr. Westgarth suggested, but he could not agree with that gentle- 
man that a surface condenser was an efficient feed heater. He 
thought that the condensed water from any surface condenser 
when a high vacuum was being worked should be heated before 
going into the boiler. His impression was that the condensed 
water from a surface condenser was never more than about 100 deg. 
Fah., and often less. All marine engineers were putting in feed 
heaters when they wanted the very highest economy, and that 
would prove what he said as regarded temperature. He would 
prefer surface condensing, because he would able to catch the 
distilled water, and it would be so much better for the boilers. 

Mr. Richard Howson, of Middlesbrough, remarked that he had 
had to do with these very engines thirty years When it was 
decided to convert them into compound condensing the object was 
to get more out of the steam, and also to prepare for a — make 
of iron if it should ever be wanted, ons he hoped trade would 
speedily improve enough to justify the step taken. There were 
several difficulties with which to contend in making the alteration, 
¢.g., the difficulty of position, of finding room for the condensers and 
air pumps, of the supply of water, because at that part of the river 
the rise and fall of the tide was 18ft. It was at last decided to 
adopt the course that had been acted upon, and great credit was 
due to Mr. Westgarth for the successful manner in which he had 
carried out the work of compounding the engines. Mr. Westgarth 
seemed to have a preference for a surface condenser, but he—the 
speaker—was glad it was not adopted, because at low tide there was 
so much dirt in the river that certainly the condensers would have 
been choked and had to stop before long, which would be a serious 
matter, as blast furnace blowing engines had to go night and day. 
The simplicity of the jet condenser was in its favour. 

Mr. Charles , of the Tees Ironworks, Middlesbrough, 
agreed with Mr. Howson as to the advantage of using jet con- 
densers on account of the foulness of the water in the river. They 
had pumps in the river, and their difficulty was that they got 
covered and filled with mussels ; indeed, the pumps were sometimes 
entirely choked up. When a jet instead a> surface condenser 
was used this difficulty was not experienced. With regard to feed- 
water heating, Mr. Westgarth might have gone a step further, for 
he had known in some cases water, after going through a surface 
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d , being pumped through pipes to a second conden: 
as to catch the steam between the A son and the condenser, Ana 
thus the temperature of the water was raised much higher—u to 
208 or 210 deg. Thus they had by this means a method of 
efficiently heating the feed-water, and the only objection he had 
heard raised was found in the liability of the fn. pipes to get 
leaky. Mr. Westgarth had reduced the sizes of his air pumps to 
proportions much less than were sanctioned by theory, and with 
success, The extraordinary diagrams of efficiency shown by the 
author were brought about by the pulsations of the water in that 
pump. They delivered a large volume into the discharge pipe 
and then it was checked. ; 

Mr. Henry Crowe, of the Britannia Works, Middlesbrough 
agreed with Mr. Wood in this ; he had known the delivery valve +5 
have been destroyed by these pulsations, 

Mr. Allison, of the Acklam Ironworks, Middlesbrough, believed 
the larger make per furnace was due to the increased pressure, 

Mr. A. S. Keith, Normanby Ironworks, Middlesbrough 
remarked that Mr. Westgarth had said nothing in his paper about 
cost of alterations, They had changed their furnaces from making 
Cleveland iron to hematite, and since the alteration had heen very 
short of gas for raising steam, and had decided to put down more 
boilers, especially as the old ones were almost worn out; they 
were the old egg-ended boilers without flues. When they were 
making Cleveland iron they had plenty of gas, but the supply since 
they went upon hematite was small and poorin quality. They had 
had to use coal, which had cost them 9d. per ton of iron made, but 
he had gone carefully into the matter, and had the boilers so care- 
fully attended to that the coal used only amounted to 2d. per ton 
of iron made. 

Mr. F. H. Marshall, of the Ormesby Ironworks, thought they 
would do well to analyse the gases that came out of the chimney, 
Most furnaces had far more air mixed with the gas than was 
necessary. With regard to foui matter in the river, they had for 
many years been pumping river water for use in their works, and 
had had great trouble with mussels, &c., but had got over the 
difficulty by putting a flap valve near the entrance of the pipe, 
That was nearly always open, but it was nevertheless a fact that 
no mussels and no foul matter ever got further up the pipe. 

Mr. R. J. Worth, of Stockton, thought Mr. Westgarth’s design 
exceedingly well worked out. He agreed with him as to surface 
condensers. They had a great number of surface condensing 
engines working, and had no trouble, except at the very first, and 
that was owing to the foulness of the water. They invented an 
eel trap, as they called it, because it was the eels in the pipes that 
troubled them, but this got over the difficulty. They had an 
engine down the Tees which had to draw the water 240 yards, and 
to a height of 25ft. above low water, and they had had no difficulty 
in surface condensing. 

Mr. James asked whether a Morton’s injector condenser would 
not work as well as a jet condenser ; they would work with dirty 
water. 

Mr. Burton said they had been using Morton’s condenser at the 
Cargo Fleet blast furnaces for many years. 

Mr. Hoskison, of the Newport Ironworks, said a question was 
asked about the amount of coal they were saving at the boilers of 
these works. They were saving none, becanse they had previously 
used none, or at any rate it was a very unusual thing to use any, 
The fact that they made more iron per furnace when they were 
working four furnaces instead of five was not entirely due to the 
alteration of the engines, for it was usual when they had one 
furnace out to have a bigger make per furnace at the others. He 
held that Sir B. Samuelson and Co. would find the new arrange- 
ment of engines a great advantage. 

Mr. Westgarth, in reply, said Mr. Gjers was right about feed- 
water heaters in connection with marine engines, but then economy 
was so much more important at sea than on shore, and blast 
furnace managers had such a horror of complications that he dared 
not suggest such an apparatus. With regard to surface condensers 
and dirty water, they had such condensers at Messrs. Cochrane's 
Ormesby Works, at Palmer's, at Jarrow, taking their water from 
the Tyne, and at the Lackenby Ironworks they had had surface 
condensers for many years, and had no difficulty with the water 
which was taken from a small stream. The pipes only needed 
cleaning once a year or so. Mr. Wood considered that double- 
acting air pumps would be more efficient than single-acting, but 
he would advise them to keep clear of the former, but he 
thought he would risk it at Newport. The approximate cost of 
altering the engines was £500 per engine, exclusive of cost of 
getting the water. Morton’s condenser he thought would be a 
very good thing, but the objection was that it took so much water, 
andl tee difficulty at most works in the district was to get the water. 

The Chairman, in proposing a vote of thanks, said there could 
not be one who had. not learnt something from the interesting 
paper and its discussion. Mr. Westgarth had shown that it was 
of very considerable advantage to adopt not only condensers to 
blowing engines, but also to adopt the system of compounding, 
though he—the speaker—thought they could not say whether it 
would be best to have surface instead of jet condensers. It was a 
matter of wonder that there should be such a large number of 
blowing engines going day and night, and yet blowing their steam 
into the air. The answer was made that they got their steam for 
nothing, the boilers being fired by the blast furnace gases. Now, 
the producing of hematite was altering this state of affairs 
altogether—the gas was less in quantity and poorer in quality, so 
that there was necessity for economy. He thought that paper 
would be the means of opening the eyes of engineers to the value 
of condensing and compounding, and that the day for blowing 
engines, which were absolutely non-condensing and non-compound 
would soon be over. 

Mr. Howson seconded, and the vote of thanks was passed. 











THE BorovGH Market.—An old and unsightly landmark, 
familiar to travellers by rail to and from London Bridge, is now 
disappearing. This is the dome of the Borough Market, which 
was erected in 1861, and is composed of glass and corrugated iron 
in alternate vertical bays. Time and the vibration of the passing 
trains have caused the iron to become corroded and the glass to be 
broken, the roof being partially supported by the adjoining railway 
viaducts. The dome was a remarkable structure at the time of its 
erection, when the principles governing the designing of such 
covered ways were not so well understood as in the present day. 
It was 84ft. in diameter and 75ft. high from ground level, and was 
surmounted by a small dome 16ft. in diameter and 12ft. high. 
Besides the visible dilapidations, portions of the dome at its base 
are rendered inaccessible for cleaning or painting, by reason of an 
adjacent roof. Then there is the difficulty of keeping the old 
structure watertight, coupled with the circumstance that the 
sunshine at midday in summer pours through the glass 
and spoils the fruit. These and several other considerations 
relating to the arrangement of the stalls, which are appropriated 
under an Act of Parliament, have led the Borough Market Trust 
to have the old dome and covering removed and replaced by anew 
roof, and the market rearranged. The roof will consist of a 
central arched span of 42ft. and side spans, supported indepen- 
dently of the railway viaducts, so as to obviate the effects of 
vibration. It will be arranged to line approximately east and 
west, and the north side only will be glazed so that the rays from 
the sun my d not spoil the fruit and vegetables. In view of the 
effects of the sulphurous fumes from the locomotives and of the 
London atmosphere the. unglazed portion of the roof will be 
covered with copper. Proper provision is made for ventilation and 
for carrying off the rain water from the roof. The estimated cost 
is £9000, and it is expected that the work will be completed 


during next autumn, the trade of the market being continued 
meanwhile. The engineer is Mr. T. A. Walmisley, and the con- 
tractors Messrs. Henry Young and Co. 
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LETTERS TO THE EDITOR. 


(Continued from page 838) 





FEED-WATER HEATERS. 


tice in your issue of 31st ultimo, on page 267, 

Sim,— In Bodog 37k Pine gir heater and its modus operandi, 
desert me! some remarks which are calculated to cause considerable 
ps to the merits and economy of our live steam feed-water 
pee We propose to reply to them, and hope that you will 
insert te cainly rash to assume that the steam engine, either 
land or marine, has reached its highest development ; but, consi- 
dering the great attention attached to the greater and also to the 





: . ies of the engine-room,” of which the feed-water 
he eter Gndoubtedly takes the first place, even if only on account of | 
‘te beneficent action in reducing the strains of expansion and con- | 
traction on the boilers, we, therefore, respectfully call attention to | 
the | Moms Weir ‘“‘have never recommended the use of live 
steam, as from experiments carried out by them it was found to 
result in neither loss nor gain.” | ; ‘ ; 

Our experience is that there is very considerable gain, and this 
experience is emphasised by the fact that we have sold over 880 
live steam heaters, which are fitted in steamers, waterworks, 
electric light plants, factories, jute and cotton mills, and, in fact, 
wherever surface-condensing engines are used in all parts of the 


Te Encincer 


pump; in fact, any pump which is. capable of feeding the boilers 
is sufficient on our system, the heater being in the line of pipe 
from the pump to the boilers. The economy of this is self-evident ; 
one pump, and its very frequently costly piping and accessories, 
ether with the cost of maintenance, being saved. 
Fy The ‘‘ Cumpactum” heater not only extracts the air so that 
the water, as in Messrs. Weir's system, is rendered non-corrosive, 
but also prevents the e of grease to the boilers, a far more 
important matter—in fact, a vital one—and one which cannot, for 
very obvious reasons, be performed by any heater in which the 
feed water to be heated, and the steam used for heating it, are 
mixed by contact with each other. 

(6) Two feed-pumps are a necessity to the feed heater 
recently described in your pages, but one suffices with ours, and in 
such times as these we cannot comprehend owners paying for and 
maintaining two pumps to do the work of one. 

(7) You have already treated the matter of feed heating from 
a mathematical standpoint, and we have practical evidence that 





using our live steam heaters results in economy of fuel, better 

working of boilers, fewer repairs, and, most important of all, the 

passage of grease to the boilers is prevented. e significance of 

this last feature cannot be seen better treated than in the able 

ad of Mr. Durston—with details—read before the Institution of 
Naval Architects at the last meeting. 

(8) We deprecate criticising our competitors, their ideas, or 
their practice in any way, and approach this subject with diffidence, 
but trust that you and your numerous readers will see that we do | 
this solely in consequence of the practical points involved, with ' 


admission of strong soda solutions are placed at 19, an escape valve 
at 13, and drain cocks from the bottom feed heater case at 20. 
JOHN KIRKALDY, LiMiTED. 
April 6th. (John Kirkaldy, Managing Director. 





WATER-TUBE BOILERS. 


Sir,—The letter of your correspondent, ‘‘ Kubberdar,” published 
in your last impression, possesses no value of any kind. A compari- 
son of modern and historical boilers amounts to nothing. He 
might as well tell us that there are better boilers made now than 
those of the s.s. Montana, Fairy Dell, or Heather Bell. He gives 
no data, and his mere expression of opinion is useless in this discus- 
sion, because he has not thought fit to give his name. I have had 
about thirty years’ experience with all kinds of boilers, Lancashire, 
water-tube, locomotive, and marine. I do not give my name, be- . 
cause I happen to have more to do than I like with a large instal- 
lation of modern water-tube boilers, and I could not write with as 
much freedom as I wish over my own name for very obvious reasons. 
What I shall say must be taken for what it is worth. 

Some time ago I was asked, being in Belgium, to give an opinion 
Tt the boiler power of a Nag Bs. mill. Steam was 
supplied by a number of water-tube boilers of the well-known 
De Naeyer ‘ype, which is very much the same as the Root boiler. 

iffe 


Indeed, the rence among all the water-tube land boilers is- 
| almost altogether one of proportion and detail. It was proposed, 
I was told, to substitute Lancashire boilers for these. ow I do 


not like water-tube boilers, for reasons which I shall give further 


















































KIRKALDY’S COMPACTUM EVAPORATOR FEED HEATER AND PURIFIER AS FITTED ON BOARD SHIP 


world. We have hundreds of reliable reports from the best source, 
namely, those who have not only paid for them but have given 
repeat orders, which are due to the economy realised and not to 
theory or sentiment. 

(2) On purely theoretical grounds you did not believe in the 
— economy occurring from the use of steam taken direct 
wor Ni boiler, and you considered it certain that a loss must 
result. 

The trial described in detail in Taz ENGINEER of 3rd July, 1891, 
on board the s.s. Oriole, clearly demonstrated that there was not 
only a saving of fuel, but a very apparent advantage due to the 
action of live steam heaters, and this was further attested by 
repeat orders from the ownersof that steamer for similar machines. 

e were the first to use live steam in the heating of the feed 
water of surface-condensing engines in a heater placed on the 
delivery side of the feed pump for the purpose of saving fuel, have 
identified ourselves with the system, and have proved its bond fides 
conclusively, not as a matter of opinion, but as a fact attested by 
the user—obviously the best evidence to be had. 

(3) Our “Compactum” heater uires no alteration to the 
existing feed pumps, those working off the engines, which are cer- 
tainly the most economically driven, and our heaters being, as 
previously stated, placed on the delivery side of the feed pump, no 
temperature of the feed-water can possibly affect the efficiency of 
the pumps, or cause any trouble in their working. 

(4) Our heater requires one pump only, not two, so that where 
an independent feed pump is fitted one is sufficient, and a second 
totally unnecessary, as our heater does not require one pump to 
force the water into it, and then to be placed at some elevation above 
the second pump, as the hot water being at the boiling temperature, 
must force its way into the—second—pump by gravity, the neces- 





height depending on the efficiency of the—second— 


which our interests are connected. We enclose a tracing showing 
the method pursued in fitting one of the ‘‘Compactum” heaters 
in a 5000 indicated horse-power triple-expansion job ; an evapo- 
rator being applied in order that the single jet of boiler steam 
may be used to the best advantage in heating the feed-water, and 
at the same time doing the necessary evaporation for making up 
the losses of the feed due to leaky glands, &c.; and, as the 
tracing is fully explained, we hope it will be interesting to you in 
comparing the two systems. 

In this tracing, the evaporator is shown at A, and is of the size 
which produces forty tons of pure water per twenty-four hours. B 
is a feed-water heater and purifier. On the evaporator is a pipe 1 
which conveys the vapour produced to the main exhaust on its 
way to the main condenser. At 2—see elevation and plan—is the 
admission valve for steam from the boilers to the evaporator coils. 
At 3 is the steam inlet to the evaporator coils from the bottom of 
the heater, and at 4 is a condensed steam outlet from the evapo- 
rator to the hot-well or the condenser. At 5 is a brine cock con- 
nected to the bilge pump non-return valve, and at 6 is the drain cock 
to the bilges. A safety valve for preventing undue rise of pressure 
in the evaporator is placed at 7, and an automatic feed-water inlet 
is placed at 8 on the evaporator, and connected to the main 
discharge or to a pump for feeding purposes. Cleaning and sludge 
doors are placed at 9 and 10, and at 11 is shown the feed-water 
inlet to the feed heater on its way from the feed pumps to the 
boiler, the outlet of the heated water from the heater to the boiler 
being placed at 12—see plan. The steam inlet to the heater from 
the boiler is shown at 13, and at 14 is the condensed steam outlet 
from the heater to the hot-well water space. An alternative outlet 
for condensed steam to the evaporator coils is seen near this at 15. 
At 16 is an air cock and grease extractor. On the heated feed- 
water outlet to the boilers is a thermometer 17. Cocks for the 





on. But whenI had made myself acquainted with all the condi- 
tions and circumstances under which the Belgian boilers in question 
were worked, I came to the conclusion that nothing better could 
be had. In the first place, the coal was of the most inferior 
quality, being indeed little better than dirty smudge. The 
chimney was short, and the draught anything but good. It would 
have been quite impossible to keep steam in Lancashire boilers 
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with their small grates with such fuel. The grates under the 
water-tube boilers were enormous, quite three times as big as 
those of Lancashire boilers of the same nominal power. The fires 
were very thin and very dull. The firemen, however, understood 
their work perfectly, and I was surprised to hear that the pay of a 
man was 2d. an hour, and that he worked thirteen hours a -. 
The boilers kept steam very well. They were supplying over 
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indicated horse-power to Corliss condensing engines. I came to 
the conclusion that such coal must have a tremendous grate, and 
that there was no other type of boiler in existence that could 
utilise such a grate. 

I was told that the steam produced was dry, and I was not 
surprised, because the evaporation was very slow—not more than 
about 2b. of water per square foot of heating surface per hour. 

I will now come to boilers used with good coal. I can speak of 
a set fired with excellent coal. They are of the Root type, but I 
shall not follow Kubberdar’s bad example, and give the names of 
the makers, which have nothing to do with the matter. The two 
principal objections to these boilers are, first, the cost of main- 
tenance, and secondly, the wetness of the steam they supply. 

I have gone very carefully into the figures, and find that, during 
the first twelve months these boilers were at work, the cost of each 
for cleaning and repairs to the furnace linings averaged £60 a 
boiler. The water passed through a heater which raised its tem- 

rature on the average to 280 deg., the boilers working at 120 1b. 

t gave no trouble in a small Cornish boiler on the premises. I 
found, however, that if the water-tube boilers ran more than a 
week without being opened and cleaned, they began to prime, and 
endangered the engines. The process of opening up all the tubes, 
cleaning them, and putting the boiler together again, was very 
tedious and expensive. Then I began to try various boiler com- 
pounds. Some did good: others almost emptied the boilers by 
causing frothing. At last I found one which is of moderate 
service, and the use of which has enabled me to cut down the cost 
of maintenance to about £40 per annum per boiler. I have made 
several tests for evaporation. The best result I got was 91b. from 
280 deg. I have used the calorimeter test frequently. The 
maximum water in the steam was 18 per cent.—no free priming. 
I have never on any occasion got less than 13 per cent. It is fair 
to add that the boilers are worked about twice as hard as is usual 
in Belgium. There are in each 110 tubes 12ft. long and 4in. 
diameter. There is 30 square feet of grate to each boiler. 

The engines are Corliss, and ought to do very well, but they do 
not and cannot, the steam is sowet. I have separators on the steam 
pipes, and they are always running water full bore. I have had 
two breakdowns from water in the cylinder. 

The two cases I have given are typical. I enclose, but not for 
publication, the names of the works. In both cases the power 
used is large. In one I find water-tube boilers doing most 
excellent service. In the other they are about as bad as they can 
be. The lesson to be drawn is, that the engineer who knows his 
business will ‘‘ cut his coat according to his cloth.” 

If anyone puts down boilers of the Root or De Naeyer type with 
the intention of forcing them, he will be disappointed in the 
result. If he _ down plenty of them, and works them slowly, 
they will give him complete satisfaction. He can burn any fuel, 
however bad. I think it would be possible to make steam with 
town refuse with such boilers. They will give fairly dry steam; 
are, on the whole, safe—althongh I have had some sufficiently 
alarming experiences with burst tubes; and will not cost much for 
maintenance. But they will not stand driving. They show to 
very little advantage with good coal, and water which is at all 
muddy “‘ sickens them” at once. 

I need say nothing about their portability. I have confined 
myself to stating what my own personal experience with them is. 

I had a free hand and good coal the only type of boiler I 
should use is the modified locomotive type, an improvement on 
that so much in favour in France, in which the whole of the tubes 
can be drawn, somewhat on the principle of the Biddle and Balk 
boiler made thirty years ago at Ipswich. 

I enclose a small sketch, which will suffice to explain the con- 
struction of the boiler I would use, which is an improvement, I 
think, on the French boiler. 

I hope that I have said enough to be of use to “‘T. L. S.,” 
which is more, I think, than can be said of ‘‘ Kubberdar’s” curious 
communication. 


Havre, April 18th. ENGLISH BILL. 





Str,-—-Some of your correspondents appear to have had rather 
painful experiences of some forms of water-tube boilers. My 
“eee pe though large, has been confined entirely to the 
Babcock variety, and I have been quite satisfied with the results. 
Babcock boilers resemble all others in that bad material will show 
itself, and a boiler may be allowed to become so dirty that the 
tubes burn, though this is exceptional. I have myself seen a 
bottom row of tubes so completely choked that a candle held at 
the other end could only just be seen, yet the tubes were not 
damaged. 

It is not easy to imagine a satisfactory excuse for such a state of 
things, as these boilers can be cleaned in a few days by taking one 
row of tubes each night. There is no necessity to wait until the 
boiler cools. It is obvious that the firebrick lining of the furnaces 
— — out in time, depending, of course, on the quality of the 

rick. 

Witk coke as fuel they burn out more rapidly than with coal, 
probably owing to the greater thickness of fire used, and the more 
intense heat brought to bear on the bricks. It is often asserted 
that water-tube boilers produce wet steam, but I have never seen 
any evidence of this, and Professor Kennedy’s reports show con- 
clusively that the amount of water carried over i 
has been quite negligible. 

The efficiency of Babcock boilers burning Welsh coal or coke is 
very high, with bituminous coal they make smoke, and are con- 
sequently less efficient, but this defect can be entirely overcome 
by the adoption of automatic stokers, coupled with an extension 
of the furnace in front. There is no make of boiler that will pro- 
duce its best results under all conditions, and as water-tube boilers 
are the latest iv the field, no doubt many improvements will be 
discovered in the way of adapting them to special conditions and 
variations in quality of fuel. oHN S. RawoRTH. 

London, April 18th. 


ring his tests 


S1r,—Your correspondent “M. E.,” in relating his experi- 
ences of water-tube boilers, is evidently unacquainted with all 
types of this class of boiler. We are not surprised to hear that 
many of the ordinary type have been pulled out in Lancashire, and 
think we can give a very good reason. Is it not because in daily 
working they have been found very extravagant coal consumers / 
In justice to ourselves we would like to point out that none of 
our boilers have shared such a fate, but, on the other hand, being 
of an especially economical type, they are all giving the greatest 
satisfaction. 

It might interest many of your readers, and especially “J. L.S.,” 
to hear that we are at the present time engaged in altering the 
ordinary type of water-tube boiler to our principle, which might 
otherwise have met with the fate experienced by “‘ M. E.” 

We are prepared to allow ‘“*M.E.,” or any other engineer, to 
make a test on our boiler, when it will be found that the defects he 
enumerates common with the ordinary water-tube boiler are the 
very points which we remedy. 

MILLs PaTENT SEcTIONAL BorLeER Company, LiMiTED. 

Manchester, April yth. (Charles Bond, Secretary.) 





EARLY RAILWAY TICKETS. 


Sir,—I did not anticipate any reply to my letter respecting the 
above, and must thank Mr. Stretton for his communication. I 
note his distinction between “invitation cards” and “tickets,” 
but, at any rate, the cards—or tickets as they were called at the 
time—were used upon the first train run when the West Bridge 
station was opened, and the now Midland Railway inaugurated. 

Now the matter is p rnserd can Mr. Stretton or other of your 
readers give: (1) Any description of the two previous invitation 
cards he mentions, and state whether any are known to be in 


doubt, be of interest to many. A. W. D. 
Leicester, April 17th. 


BRAIN LESION BY “‘ CONTRE COUP.” 


Student,” and answered 


the weight of the brain would press against the inside of the sku 








rigid, the whole weight of the brain would be in that direction ; 

this, with the natural action of rebound, would injure the brain as 

described, and the brain would bleed where it was injured. All 

brains not being equally good fits in their cases, might account for 

the result of a fall not being the same under apparently equal 

circumstances. DUDLEY. 
April 14th. 





THE HULL DOCK STRIKE. 


Str,—Your excellent advice and remarks under the above heading 
seem to miss salient points, owing to the following very evident 
facts being ignored as either the causes or results of wars through- 
out history, I take it, viz. :—(1) Social wars are never less expensive 
than others in the long run, and when once begun no instance is 
recorded of good advice being acceptable to one side or other, 
except as temporary makeshift. (2) Modern law ignores the 
proper organisation of superabundant labour, and instead, invites 
triangular duels between free labour, capitalists, and trade 
unionists, with, of course, more or less lamentable results. 

April 17th. ae WC. 





TRANSFORMERS AND THE BOARD OF TRADE. 





Tue following has been recently issued by the Board 
of Trade :— 
Whereas, in certain regulations made by the Board of Trade 
under the Electric Lighting Acts and certain Provisional Orders and 
Licenses granted under those Acts, it is provided that where the 
supply of energy is transformed at a converting station, some 
means or apparatus approved by the Board of Trade shall be pro- 
vided which shall render it impossible that the low-pressure distri- 
buting mains shall be at any time charged to a dangerous difference 
of potential from the earth, owing to any accidental contact with, 
or leakage from, the high-pressure system either within or without 
the converting station. 
And whereas, under such regulations it is also provided that 
where any transforming apparatus is installed on a consumer's 
~—" some means or apparatus approved by the Board of 

rade shall be provided which shall render it impossible that the 
low-pressure service lines and consumers’ wires shall be at any time 
charged to a dangerous difference of potential from the earth owing 
to any accidental contact with, or leakage from, the high-pressure 
system either within or without the transformer. 
Now, therefore, the Board of Trade approve of the following 
arrangement for use in any case where a high-pressure supply of 
energy is converted to a low-pressure supply by alternating current 
transforming apparatus, as a means of preventing contact between 
the high and low-pressure conductors within such. transforming 
apparatus, viz.:—An arrangement such that by the construction 
and winding of the apparatus any wire or other conductor forming 
part of the low-pressure supply circuit within the transforming 
apparatus is separated from any wire or other conductor forming 
part of the high-pressure supply circuit within the transforming 
apparatus in every part by a wire or other conductor possessing 
sufficient sectional area, which is efficiently connected to earth, but 
is not in metallic connection with either the high-pressure or low- 
pressure supply circuits. 
Signed by Order of the Board of Trade this 

22nd day of March, 1893. 
(Signed) CouRTENAY BOoyLe, 
Acting Secretary, Board of Trade. 








LAUNCHES AND TRIAL TRIPS. 


On the 17th inst. Messrs Wm. Gray and Co. launched from their 
yard at West Hartlepool a steamer, which is building to the 
order of Messrs. M. Samuel and Co., of London, under the super- 
intendence of their consulting engineers, Messrs, Flannery, 
Baggallay, and Johnson, of London and Liverpool. She is the 
fourth steamer building by the firm for the same owners, and is 
slightly larger than the last three, being 347ft. long, 45ft. 6in. 
beam, and 28ft. 6in. deep. She is built to Lloyd’s highest class, of 
steel, and is constructed to carry about 5000 tons of oil in thirteen 


and on the homeward voyage of general cargo. With special 
appliances in these ships the holds can be quickly rendered fit for 
a general cargo, which can be carried without being spoiled or 
tainted. She will be fitted with engines by the Central. 
Ergine Works Company, of West Hartlepool, powerful pumping 
installation, electric lighting gear throughout, with cargo lights 
and projector for canal service, special ventilating arrangements, 
full complement of general cargo machinery, and other deck gear 
for efficient handling at sea and in port. 
On the 18th inst. Messrs. Ropner and Son launched a steel screw 
steamer of the following dimensions, viz.:—Length over all, 333ft.; 
breadth, 41ft. 6in.; depth moulded, 24ft. She will be classed 
100 Al at Lloyd’s, has raised quarter deck, and partial awning 
deck ; cellular bottom for water ballast, is built on the web frame 
principle, and will have all the latest improvements for a first-class 
cargo steamer. Her engines are by Messrs. Blair and Co., on 
their improved triple expansion principle, of 1100 indicated horse- 
wer, with two large steel boilers working at 1601b. The steamer 





existence? (2) Whether metal tickets or printed ones were used 
upon the Stockton and Darlington and Liverpool and Manchester 


been built for foreign account, and was named Eva by Mrs. 


li vhen they first ed for passe! traffic ? And (3) at 
mort wr the rae didicks were supleasll ts =a ns THE IRON, COAL, AND GENERAL TRADES 


upon each or all of the above lines. Such information would, no 


Srr,—Allow me to suggest that the question asked by ‘‘ Medical 

S Mr. Brett, will find its solution in the 
following theory. The brain is not rigidly held in the skull, but 
is rather in a state of flotation. Consequently, in the act of aoe | 


in the opposite direction to the fall ; the vertical process not being 


tanks. She is like the former ships built by the same firm, designed | 
for the conveyance on the outward voyage of petroleum in bulk, | 
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OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THIs week the arbitration upon the ironworkers’ wages questi 
has come off in Birmingham before Sir Thomas Martius an 
gp of the Wages Board, and the arbitration affects not only 

orth and South Staffordshire, but Shropshire, East Worcester. 
shire, Derbyshire, Lancashire, and South Yorkshire. The masters 
claimed a reduction of 24 per cent. in millmen’s wages and 3d, per 
ton in puddling, bringing puddlers’ wages down to 7s. 6d. per ton 
ins of 7s. 9d. per ton, as now. Their ground for claiming the 
reduction was that a similar reduction had just taken place in the 
North of England. The employers had, said Mr. Hingley, M.P, 
speaking on behalf of the masters, for generations past recognised 
the fact that the normal es difference between the wages of 
men employed in the North of England and the Midlands was 64, 
per ton. So that, now that wages in Cleveland had been reduced 
to 7s. per ton, it was clear that wages in Staffordshire should go 
down to 7s. 6d. For some years past it had been agreed that 6d, 
per ton should be paid as the recognised difference between the 
wages of the Midland ironworkers, in lieu of certain Northern 
extras. In the beginning of 1891 the masters forebore to reduce 
wages, although the average selling prices entitled them to a drop, 
because no reduction was taking place at that time in the North of 
England. They said now that in view of what they did in 189], in 
foregoing a reduction, and in view of the compact which had never 
been broken, that it was the duty of the men to submit to a reduc. 
tion, and thus to equalise matters in the Midlands and the North, 
It was of vital importance that wages in the Midlands should be 
fairly equal to those of other iron-making districts ; in fact, they 
state that they could not bear any additional burden. They were 
enormously handicapped by railway rates and charges of all kinds, 
and if they had to pay a higher rate of wages than was current in 
the North of England, Scotland, and South Wales, then trade 
would begin to dwindle, and the men would not only have low 
wages but shorter employment. 

‘The representatives opposed the demand on the ground that in 
the last two years wages had fallen from 9s. 9d. to 7s. 9s. per ton for 
puddling, and the men had conceded until the time had come to 
put an end to further concessions. What the men now wanted 
was that the President should arrange a future wages basis. Four 
years ago the Board attempted to establish a basis of a scale for 
the regulation of wages. The men claimed a premium of 1s. 4. 
on equal shillings to pounds of the selling price of iron, and this 
they sought to establish as the basis, but the employers offered 
1s. 6d. Two years ago the employers gave notice of reduction in 
the premium to ls. That notice has, however, been suspended 

ain and again, until now they were driven into arbitration. 
Now was the proper time to meet the notice given, and to say 
what the premium should be. The men were i to accept 
ls. 6d. as the premium. The President's award was made known 
to-day—Thursday. Sir Thomas gives the reduction asked for by 
the masters, but expresses the hope that the larger question of a 
new wages basis will receive serious consideration from the Board 
at an early date. The reduction now announced will date back 
from the beginning of April, and continue to the first week in June. 

The reports brought to’Change yesterday in Wolverhampton and 
to-day—Thursday —in Birmingham, were not satisfactory. Marked- 
bar prices were again quoted this afternoon on the quarterly- 
meeting basis of £7 10s., with £8 2s. 6d. as the quotation of the 
Earl of Dudley's company. Best marked bars were £9; double 
best, £10; plating bars, £8; and best plating bars, £9 10s. 
Double-best angle iron was £10 10s.; and best matched slit rods, 
£9 10s. There were some bar, hoop, and stripmakers who 
reported that they had during the past week booked some good 
orders by calling at the Birmingham manufactories. These orders 
were mostly for second and third-class iron, at prices for bars vary- 
ing from £5 10s. to £6 common sorts, and £6 to £6 10s. for good 
medium qualities, Puddled bars are £3 lis. to £3 17s. 6d. ; and 
hoops, £6 5s. to £6 10s. at works, with export sorts about £6. 
Bedstead strip is £6 to £6 5s. upwards as a basis. 

The gas tube strip trade is in rather an unusual position. As I 
have previously reported, an attempt has been made to form an 
Association among the makers to prevent, if possible, the low 
prices that have for some time past been ruling, and to check the 
competition among producers. The actual price mostly ruling at 
the present time is Bs 10s., and in some cases even £5 7s. 6d. per 
ton. At this last price there were large buyers on ‘Change to-day, 
who asserted that they could place any quantity of orders. Boiler 
tube strip, which is altegether unaffected by any Association 
efforts, is quoted £6 12s, 6d., and steel tube strip is selling at 
£6 10s. to £6 18s., and on to £7. 

A proposal is on foot for once more forming an association 
among the sheet iron makers with a view to improving 7 It 
is suggested that existing quotations are so low—namely, £6 lis. 
to £6 17s. 6d., and on to £7 for sheets of 24 gauge—that an 
advance of at least 5s, per ton is needed to put the trade in any- 
thing like a healthy condition. The correctness of the argument 
is not denied, but the makers are so numerous, and previous 
attempts to get together a combination among the trade met 
with so little success, that it is feared that the present effort will 
not be carried through. Everyone admits the great desirability 
of an improvement in prices, but there is not much probability 
that it will be brought about by the establishment of an associa- 
tion. The price of singles was the same to-day as doubles, while 
lattens were £7 10s. to £7 12s. 6d., and on to £7 lis., according to 
makers. 
The galvanised sheet trade continues a good deal affected by 
the Australian bank failures, and the influence of those events 
upon the English market. Australian trade is naturally at a stand- 
still at present, but the Cape, South American, and some of the 
Eastern markets are buying better. Prices, however, continue 
very low. Some merchants are still quoting common doubles at 
£10 15s. per ton f.o.b. Liverpool, in bundles, which must mean 
something like £10 10s. or £10 5s. at works in this district. 
Makers, however, generally quote £11 to £11 5s. per ton Liver- 
pool, and for good qualities £11 10s., while delivered in London, 
packed in skeleton cases for Australian shipment, the price of 
these at some firms is £12 5s. A gratifying condition of things 
appears in the exports of galvanised sheets last month. The 
shipments totalled 15,311 tons, of the value of £187,058, an 
increase on March, 1892, of 2165 tons and £12,540. For the three 
months ending March the shipments totalled 42,091 tons of the 
value of £518,000, an increase on the first quarter of last year of 
| 3741 tons, but a decrease in value of about £6000. The returns 
show that India, Australia, the Argentine and South Africa are 
| the best buyers, though the Australian trade has not yet recovered 
| the position of two years ago. ’ 
| At the present time there are blowing in South Staffordshire 
| twenty-nine furnaces out of seventy-nine built; North Stafford- 
shire, seventeen ont of thirty-eight ; Derbyshire, twenty-eight out 
of fifty-two; Lincolnshire, eleven out of twenty-one; North- 
amptonshire, ten out of twenty-eight ; Shropshire, tive out of ten ; 
and Nottinghamshire, four out of four. There were also rumours of 
additional furnaces to be blown out. Staffordshire pigs are quoted 
at date 56s. 3d. to 57s. 6d. for hot-blast all-mine; 40s. to 43s. for 
art-mine forge sorts; and 34s, to 35s. for common. Sir Alfred 

ickman and Sons quote: Spring Vale agente, 52s. 6d.; B.F.M. 
iron, 45s.; and common, 35s. Apedale—North Staffordshire—pigs 
delivered in this district are quoted 43s. 6d. Northampton pigs 
are quoted 40s. to 42s. per ton, but sales are taking place at less. 
Derbyshire pigs are 40s. to 42s, 6d. and 43s. 

More encouraging views of the state of trade than has recently 
been expressed in this district were given utterance to at the 
annual meeting last Saturday of the South Staffordshire Institute 
of Iron and Steelworks Managers. Mr. H. Pilkington, who is 








Robt. Ropner, of Hartburn. 


. shortly leaving the Staffordshire district to establish a Government 
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: in China, said that he was struck by the fact 
ironworks sole ordahire had secured a larger hold in China than 


that Sout! : ore sete Ht 
nufacturing district of Great Britain. He was 

A "now that South Staffordshire pig iron, in the 

Thape of chilled rolls, had been sent to China, In that 


, was an enormous field for development. Mr, 
we speaking on the same occasion, did not take a 
essimistic view of the trade, believing that the experience 
rt ‘the past would be repeated, and that the present period of de- 
sression would be followed by a period of prosperity. They were 

ing heavily handicapped in consequence of the competition of 
Belgium, France, and Germany. This was particularly the case 
with regard to the latter country. There were sending sheets to 
Germany, and the manufacturers there were able to make them up 
into finished articles and send them back, and actually undersell 
English manufacturers. Mr. E. H. Claughton, agent to the Earl 
of Dudley, said he did not think these did them any harm 
in the end. They gave them time to find out the weak spots in 
their management, and to reform and modernise their works. 

The Birmingham Stipendiary has been asked to give judgment 
upon a rather delicate point under Section 5 of the Boiler Explosion 
Act of 1882. ‘The section provides that within twenty-four hours 
of the explosion of any boiler to which the Act applies, notice of 
the occurrence shall be given to the Board of ‘l'rade. Another 
section of the Act provides that the provision ‘shall not apply to 
any boiler used exclusively for domestic purposes,” and the 
Stipendiary was asked to decide whether a certain boiler used on 
the premises of Mr. Henry Leerhoff Muller, merchant, which 
exploded in December last, was a boiler used for domestic or business 
purposes. Mr. Muller had not given notice to the Board of Trade, and 
he had been summoned for contravening the Act. This was the first 
time the point had arisen, and the Board of Trade were desirous of 
getting a decision. The boiler which exploded was a small boiler 
of the ordinary saddle type used on the premises of the defendant 
for heating water for the apparatus in the office of the clerks 
engaged by Mr. Muller, and he admitted that the water in the 
boiler had been used by the caretaker for cleaning the office and 
for other purposes. He contended that this was not a boiler within 
the meaning of the Act, since it was not used for business purposes. 
‘The Stipendiary has not yet given his decision. 

A few days ago the members of the Birmingham Association of 
Mechanical Engineers paid a visit to the premises of Messrs. 
Tansley and Haines, Fazeley-street, Birmingham, and inspected 
the coldstores, the electric installation,and the process of ice making 
there carried on. A large number of members was present, and 
Mr. Haines, who is a member of the Association, took the party 
round and explained the process in detail. The party afterwards 
visited the establishment of Messrs. Fellows, Morton, and Clayton, 
canal carriers. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—If anything, the position generally throughout the 
iron trade of this district becomes even more unsatisfactory ; at 
any rate, so far as makers are concerned. For pig iron prices show 
a continued downward tendency, which necessarily restricts buying 
on the part of consumers to the merest hand-to-mouth require- 
ments, and encourages ‘‘ bear” quotations on the part of specu- 
lative dealers for forward delivery, which still further weakens the 
market. That the continued high cost of production, in the face 
of this increasing depression of trade, places makers of iron in a 
very difficult position can be well understood ; and the lower 
wages and longer hours, coupled with the prohibitory tariffs of 
foreign nations, are set forth as one of the main causes that are 
gradually depriving this country of its supremacy in the produc- 
tion of iron. It is, however, quite possible that by laying so much 
stress upon these unquestionably serious factors, which adversely 
affect the position of English makers in their competition with other 
countries, there is a tendency to lose sight ot other considera- 
tions, which no doubt largely contribute to the fact that whilst 
the output of iron in England is decreasing, the production 
on the Continent and in America is steadily increasing. The 
managing director of a blast furnace company, whose iron largely 
comes into this district, in conversation with me the other day, 
ridiculed the idea that foreign tariffs and low wages and longer 
hours in other countries could be regarded as the sole cause why 
English makers of iron were losing the position they once held. 
The fact was, other iron-making countries were leaving us behind 
in the adoption of improved modern processes of production, and 
as an i!lustration he pointed to the American ironworks, many of 
which he had visited, where the output of pig iron per furnace 
was about double what was being turned out by the furnaces in 
this country. He had recently been going thoroughly into this 
question, with the result that he had largely increased the output 
of the furnaces under his control, and English makers generally 
would have to improve their present methods of production, if they 
were to hold any position of supremacy in the manufacture of iron, 
I simply repeat the opinions thus expressed for what they may be 
worth, but they are an indication of the view taken of the situation 
by at least some of the iron makers in this district. 

The Manchester Iron Exchange on Tuesday was but moderately 
attended, with only a slow inquiry reported generally both for pig 
and finished iron, and an easier tone in prices all through the 
market. In most brands of pig iron there has been a giving way 
apon the prices quoted last week, and even at the lower quota- 
tions, there is still underselling. Lancashire makers of pig iron 
are now quoting on the basis of 43s. 6d. for forge to 44s. 6d. for 
foundry, less 24, delivered Manchester, but these figures are still 
so much above those at which district brands are obtainable, that 
local makers are quite out of this market, and are only securing 
business where they have specially favourable rates of carriage. 
For Lincolnshire iron quotations do not now average more than 
41s. for forge to 42s. for foundry, less 24, delivered Manchester, 
and in some instances sales have been made at 6d. under even these 
figures. P.G, Lincolnshire is quoted at about 44s., and ‘good 
foundry Derbyshire ranges, according to brand, from about 45s. 6d. 
to 46s. 6d., less 24, delivered Manchester. Outside brands offering 
here have also shown less firmness, and good foundry Middles- 
brough now scarcely averages more than 43s, net, cash, delivered 
equal to Manchester. Scotch iron is quoted for delivery at the 
Lancashire ports at about 44s. 6d. for Govan and Eglinton, and 
46s, to 46s. 6d. for Glengarnock, net, prompt cash; but for 
forward delivery there are sellers at quite 6d. under these figures, 
and some moderate transactions have been put through at the 
minimum prices, 

The finished iron trade remains without improvement, most of 
the forges not working more than about half time, and business 
still comes forward caty in small hand-to-mouth quantities. For 
Lancashire bars, the general price has_now settled down to about 
£5 10s., with North Staffordshire qualities ranging from £5 10s. to 
£5 12s. 6d., delivered in the Manchester district. For sheets and 
hoops quotations nominally remain unchanged, and in these the 
business doing is extremely small. For delivery in the Manchester 
district, Lancashire sheets do not average more than £7 to £7 5s. ; 
Staffordshire, £7 7s. 6d. to £7 10s.; and Lancashire hoops, £6 for 
random, and £6 5s. for special cut lengths. 

The steel trade remains very quiet in all departments, and with 
regard to raw material, rather lower prices have been taken ; good 
foundry hematites do not average more than about 54s., less 2h, 
and steel billets £4 4s. to £4 5s,, net cash, delivered Manchester. 
For steel boiler-plates, however, the principal makers continue 
firm at £6 10s., delivered to s in the Manchester district, 
although there is not much business doing at this figure. 

In the metal market business is being held back, in anticipation 
that prices may possibly be lower; but, so far, no change has been 
made in the list rates for manufactured goods. 

the position as regards engineers in this district remains 
without material change, and although the number of out-of-work 











members on the books of the trades union societies shows a 
tendency to increase, this is only slight, and not sufficient to affect 
the general percentage of unemployed in this immediate neigh- 
bourhood. New work continues to come forward rather more 
freely in the locomotive building trade. During the past week 
tenders have been sent in by local firms for a further batch of 
engines, and this branch of industry, which only a short time back 
was in an —— depressed condition, has certainly expe- 
rienced some substantial improvement so far as the quantity of new 
work obtained is concerned ; but I understand that this has only been 
secured at excessively low-cut prices. Boiler-makers still report a 
fair weight of new work going out, and the principal stationary 
engine builders continue in a fairly satisfactory position, as regards 
orders in hand, to keep them going for some time to come. 
Machine tool makers are still for the most part only very indif- 
ferently supplied with orders, and the complaint generally is that 
any work that is to be got, unless it is of a very special character, 
is cut for so keenly that, except to keep the shops going, it is 
scarcely worth having. In the general run of engineering work 
there is — little stirring, and most of the establishments are 
short of work. 

Mr. Edward Wood, of the Ocean Ironworks, Ordsall-lane, Man- 
chester, has secured the order for constructing a large semi-circular 
steel roof, with a span of about 60ft., and 41ft. high, for a large 
hall which is being erected at Douglas, Isle of Man, from the 
designs of Mr. W. J. Renninson, for the Marina Company. 

In the coal trade there is a continued slackening off in the 
demand for all descriptions of round coal, and although very few 
collieries are working more than three to four days per week, 
considerable stocks are accumulating at the pits. he better 
qualities are only in extremely limited demand for honse-fire 
purposes, and there is a general easing down in price, best Wigan 
Arley coals being obtainable at lls. to 1ls. 6d.; Pemberton four 
feet, and second qualities of Arley, at 9s. 6d. to 10s.; and common 
house-fire coals at 7s. 6d. to 8s. per ton. The lower qualities of 
round coal meet with no better demand for iron-making, steam, 
and general manufacturing purposes, and become, if anything, 
still more of a drug upon the market, with almost any price 
ranging from 6s. and 6s. 6d. per ton upwards taken to clear off 
surplus supplies. Engine classes of fuel are in fairly active request. 
and with the scarcity of supplies, owing to the present restricted 
demand for round coal, prices show a continued hardening 
tendency, and in many cases representatives of collieries are 
holding out for advances of 3d. to 6d. per ton upon late rates. At 
the pit mouth, good qualities of burgy average 6s. 6d.; best slack, 
5s. to 5s.6d., with lower qualities not obtainable at anything under 
3s. 9d. to 4s, 3d. ~ ton. 

The extremely depressed condition of trade, as regards the lower 
qualities of round coal, is necessarily causing a very uneasy feeling 
as to the prices at which contracts for the supply of locomotive 
fuel to the railway companies will be placed for the ensuing twelve 
months. Last year a substantial reduction had to be made upon 
prices to secure these contracts, and it seems more than probable 
that the competition to obtain the contracts for the ensuing year 
will be even still more keen, and that prices will have to undergo a 
further substantial reduction. 

The shipping trade continues in a most unsatisfactory condition ; 
8s. represents about the average figure for ordinary steam coal, 
delivered at the ports on the Mersey; but, with the absence of 
business offering, sellers in some cases are willing to come down as 
low as 7s. 6d. per ton to effect clearance sales, and even this low 
figure scarcely seems to offer any great temptation to buyers. 

The railway rates question is still a matter occupying con- 
siderable attention in the coal trade of this district; and it 
gives rise to a good deal of dissatisfaction, both as regards the 
excessive rates of carriage, which are in many cases still being 
charged, and the short weights that are being received by 
customers under the new arrangement for allowing only two cwt. 
extra to the wagon. At the usual monthly meeting of the South 
Lancashire and Cheshire Coalowners’ Association there were 
numerous complaints that the railway companies had as yet by no 
means brought about any really satisfactory arrangement with 
regard to the rates, and the Manchester and District Coal Trades’ 
Association have obtained reports from a number of the members, 
which are to the effect that although the revised rates to a large 
extent have been reduced, there are a number of cases in which 
excessive charges are still enforced. One of the chief complaints, 
however, on the part of the members of the above Association is 
with regard to the new arrangement of allowing only two cwt. extra 
to the wagon, which it is stated resulted in short weight frequently 
being received; and it is strongly urged that the railway com- 
panies should be compelled to put down weighing machines, and 
weigh out the coal on arriving at its destination. The Association 
has decided to enter into communication with other Coal Trades’ 
Associations throughout the country, with a view of obtaining 
their ee prepa in bringing about more satisfactory arrange- 
ments with the railway companies, with regard both to the rates 
for carriage and the extra weight allowed. 

Another question which is also a good deal discussed is the possi- 
bility of effecting some reduction in wages, to meet the very con- 
siderable fall which has taken place in prices, but so far the want 
of co-operation on the part of Yorkshive stands in the way of any 
decisive steps being taken. I understand that several other adjoin- 
ing coal mining centres have expressed their willingness to join with 
Lancashire in sending out notices for a substantial reduction in 
wages, but, until the Yorkshire colliery owners are prepared also 
to co-operate, it is scarcely likely thet Lanouahiiie will make any 
definite move. 

Barrow.—Business during the past week has been at a very low 
ebb in the hematite pig iron market for North Lancashire. The 
orders held by makers at the various works do not represent any- 
thing like a great bulk, but the production is kept pretty steady, 
and seventeen furnaces are blowing, ten of which are at Barrow, 
where the iron almost wholly is consumed straight away at the 
steelworks alongside the furnaces. In Cumberland there are six- 
teen furnaces blowing, and the state of things is exactly the same 
asin Furness, Makers stick to the old quotation of 46s. 6d. to 
47s. per ton for parcels of mixed Nos. of Bessemer iron, and in fact 
cannot go any lower if the works are to be kept upat a profit, how- 
ever small. There is no demand for forge and foundry iron. In 
the warrant market things are quiet, and sellers are quoting 
45s. 9d. per ton net cash, and during this week the stores have 
remained steady, and still represent in the aggregate 64,223 tons. 

In the steel trade the works at Barrow are far from busily 
employed. The rail, merchant, tin-plate bar mills are making fair 
outputs, but by no means large ones, and the plate mill, the one 
capable of such a large production, is standing idle. In West 
Cumberland the steel works are not over busily employed, and 
makers find difficulty in securing orders even at the low prices the 
manufactures have fallen to. Prices are in no way changed, and 
heavy rails are at £3 15s., light sections at £510s., and colliery 
rails at £6. Ship plates are at £5 12s. 6d., angles at £5 10s., and 
boiler-plates at £6 Rs 6d. Hoops are at £615s., and tin-plate bars 
at £4 per ton. 

The shipbuilding industry is not so well employed as it has been 
of late, and large batches of men are being stopped weekly. On 
Tuesday last the Naval Construction and Armament Company 
launched fromits yard a large troopship for the Indian Government. 

Iron ore finds but a poor sale, and average qualities are quoted at 
8s. 6d. to 9s. per ton, net at mines, The shipments of pig iron and 
steel from West Coast ports for past week represent 12,443 tons, as 

inst 14,013 tons in the same week of last year, a decrease of 
1570 tons. The shipments to date represent 224,057 tons, as 
against 243,210 tons last year in the same period, a decline of 19,173. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE iron trade continues very much as lastreported. Hematites 
are quoted at 50s. to 52s. per ton, according to brand ; forge iron, 





88s. to 39s. per ton—both delivered at Sheffield. Bessemer billets 
remain meme ye 

The returns of the Hull Chamber of Commerce and Shipping, 
which reach me to-day—Wednesday—exhibit a very heavy falling 
off in the business done by Yorkshire collieries with that port, both 
on the month and the quarter. The weight sent to Hull for March 
was 90,832 tons, against 142,072 for the corresponding month of 
1893 ; for the three months the weight was 386,384 tons as com- 
pared with 463,152. Denaby Main heads the list with 16,668 tons; 
which is an increase of 4300 tons, and Thorncliffe shows a t 
falling-off, viz., 480 tons, as compared with 11648 for March of last 
year. Heavy decreases are also exhibited by Allerton Bywater, 
Allerton Main, Carlton Main, Fryston, Houghton Main, Hoyland, 
Silkstone, Kilnhurst, Manvers Main, &c.; larger business has been 
done by Langworth, Monckton Main, New Sharlston, Monk Bretton, 
Roundwood, South Kirkby, Thrybergh Hall, and Wath Main. The 
exports amounted to 23,430 tons on the month, against 26,117 tons 
for March, 1892 ; for the three months 92,810 tons, against 114,515 
tons. The only increasing markets were South America, Belgium, 
Denmark, Germany, Holland, and South Russia. 

Quotations in the local coal trade have a weakening tendency, 
but the Sheffield and South Yorkshire colliery owners and coal 
merchants have as yet made no reductions which can by any means 
be called general. In steam coal, Barnsley hards make from 
8s. 6d. to 9s. per ton ; other qualities from 7s. 6d. A good deal of 
this business has latterly gone to North-country firms. In heuse coal, 
Silkstones are 11s. to lls. 6d.; Barnsley hards from 8s. 6d. to 
10s. 3d.; other qualities from 8s. 6d.; manufacturing fuel, 4s. 6d. 
to 5s. 6d. per ton ; coke quiet at 10s. to 11s. per ton. 

The sheep shear trade has been exceedingly brisk all the season. 
The principal of one of our largest firms assured me this week 
that he thought that the manufacture of sheep shears had been 
about the only trade in the lighter departments which had been 
consistently busy all the year, and indeed for the twelve months. 
The South American demand is now being supplied, and it is found 
to be heavier even than before. The Australian market is just 
beginning, and this will be followed up by requirements from the 
Cape. Considerable business is also done in sheep shears with the 
United States, where the McKinley Tariff did not affect business so 
much, the increase having been only 10 per cent. In spite of the 
successes of sheep-shearing machinery, the call for hand-made shears 
appears to be heavier than ever. Large supplies of hand-madeshears 
have recently been sent, and are still being sent, to various Rus- 
sian districts. A similar remark — to scythes and sickles, and 
other appliances for the harvest, although of late years immense 

rogress has been made-in the adoption of machinery by the 
fons agricultural and implément firms of Lincoln, Gainsborough, 
Beverley, Retford, 8 ing, Bedford, Leeds, Ipswich, and other 

laces. A large trade is done in the making of these wares at 

heffield ; in most of the villages in the immediate neighbour- 
hood the workmen are almost exclusively employed upon scythes 
and sickles, 

An exceptionally good business is being constantly done in 
carvers. The principal markets for these articles are Germany and 
the United States, where enormous quantities of the favourite 
‘* Addis” brand are exported by Messrs. Ward and Payne, of 
West-street, the makers. The increase in the home demand for 
these tools would indicate that the art of wood carving has of late 
years again come into favour. 

Another trade which has been well employed for several months, 
and is now very busy, is the manufacture of spades, shovels, picks, 
forks, and other articles, which were usually called ‘‘ Black 
Country” goods. Although this trade is comparatively new in 
Sheffield, it has rapidly assumed large dimensions, and is one which 
is constantly increasing both in the home and the foreign demand. 

Messrs. John Brown and Co., of the Atlas Steel and Ironworks, 
Sheffield, whose successful sinking at the Canklow pit I have 
already noticed, have begun to draw coal from their new work. 
The pit, which will henceforth be known as Rotherham Main, will 
necessitate the erection of a large number of cottages to accommo- 
date the workpeople. The company, beyond buil ing some thirty 
or forty, will rely on the enterprise of local builders. It is expected 
that from 1200 to 1500 hands will be employed at the new pit. 

At one or two of the local collieries a number of the men have 
been discharged, owing to slackness of trade, and it is feared that 
the unemployed will be considerably increased as the warm weather 
approaches. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A LEss favourable report must be given this week relative to the 
condition of business than has been made for some weeks past, 
there being quite a lull in buying, and pig iron prices, which had 
been showingsome improvement, are easier again, more icularly 
the prices quoted by merchants, who are endeavouring by the sale 
of small lots at reduced rates to bring down for a time the value of 
iron, and thus they will be enabled to get in a stock, which they 
need very much. They are favoured in their endeavours by the 
lull which has come across the trade, but that was not unexpected, 
for such a slackness of buying generally comes about this period of 
the year, when continental consumers and merchants have 
replenished their stocks which had been depleted during the 
winter, and have arranged for the best part of their spring 
deliveries. Though buying has become quieter, there is no 
slackening of operations in shipping or otherwise delivering pig 
iron, indeed since the middle of March such large orders have been 
booked that there is no likelihood of any shortening of the 
deliveries for several weeks to come, and the feeling with respect 
to the future continues sanguine, especially as better news comes 
from some of the markets abroad, which have been buying little 
for a long time past. It is satisfactory to see that trade in 
South America is apparently beginning to recover, after bei 
in a state of collapse for over two years, owing to financia 
difficulties. From that quarter several local firms have recently 
booked good contracts, and the shipments from the Tees and 
other Woche rivers to South America are becoming more 
frequent. With India trade in this district is improving, and to 
China and Japan an increase in deliveries is proceeding. The 
quickening of the pig iron market, therefore, in view of the fact 
that it is usual at this time of the year, and that there are plent; 
of orders booked, has not much influence on the market, thoug 
it does afford the merchants a handle to force down prices. 
Doubtless, before next month is out, buying will be resumed with 
as much briskness as bas been reported lately. 

Merchants are now offering small lots of Cleveland pig iron at 
lower rates than ruled last week, their object being to generally 
depress prices, but makers who are well sold ahead are not, as a 
rule, changing their quotations, they refuse to accept less than 
34s. 6d. per ton for prompt f.o.b. deliveries of No. 3 G.M.B., and 
some brands are above that, but merchants have been selling at 
34s. 44d. and even 34s, 3d., though it is but right to say that 
only small quantities have been offered and sold at that fi ’ 
and any buyer who needed a considerable quantity would have to 
go to the producer forit. The — for May delivery is 34s. 6d., 
the same as for Poe. Mid a warrants, which have for 
some time been fluctuating about 34s. 6d., have fallen this week, until 
on Wednesday there were sellers at 34s. 14d., cash. There has been 
a heavy increase of late in the public warrant stores, due to the 
fact that makers who sold warrants early in the year for two or three 
months’ fixed delivery have had to send their iron into the public 
stores to enable them to carry out their undertakings. Itis believed 
that, notwithstanding the large increase in Connal’s stores, the total 
stock in the district will show a considerable decrease this month. 
On Wednesday night the stock in Connal’s was 67,636 tons, 8221 tons 
increase this month. The demand for grey forge pig iron is very 
dull, and makers thereof have great difficulty in selling it. The 
fact is that the manufactured ironworks, which are the chief con- 
sumers of forge pig iron, are not producing half the quantity of 
iron that they turn out in average times, and thus require less pig 
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account, and thus it remains dependent on the inlan 
forge can now be had at 32s. 9d. at works, or 33s. f.o.b. 
foundry is 33s. 6d.; and No.1, which is scarce and mostly wanted 
for the Continent, is obtainable at 36s. 9d. Cleveland white pigs 
are also scarce, in fact the supply is said to be all in the hands of 
one firm, and the lowest price that will be taken for it is 32s. 6d. 
East Coast hematite pig is somewhat cheaper, 43s. 3d. per ton, 
f.o.b. prompt delivery, being quoted for mixed numbers, and 43s. 
would not be refused b ao con 
to Wednesday 


y some firms. The pig i 
tinue to improve, and are specially satisfactory ; wu 

night they reached 46,201 tons, as com with 35,113 tons in 
March this year, and 30,690 tons in April, 1892—both to the 19th. 

A somewhat better trade is done by the steel manufacturers, and 
all the works are employed in nearly all cases full time, which is 
just the opposite of the report that must be given of the finished 
iron trade; that industry, indeed, was never in a worse condition 
than it is at present, and the prospects of its being better are not 
very encouraging, as steel is rapidly ousting the productions 
of the finished iron manufacturers out of the market. The 
plate makers suffer most from the competition of steel, and 
soon there will be as few iron plates required as there are of iron 
rails. The finished iron works in this district could easily produce 
double the quantity of iron that is now made, but it is likely that 
some of the works that are now idle will never again be s for 
the facture of finished iron. Prices of steel are fairly strong, 
but those of finished iron are weaker. Common iron bars have 
been reduced to £4 17s. 6d., best bars to £5 7s. 6d.; iron ship- 
plates are £4 12s. 6d.; iron girder-plates, £4 17s. 6d.; iron ship 
angles, £4 12s. 6d.; iron engineering angles, £4 17s. 6d.: steel 
ship-plates, £5; steel boiler-plates, £6; steel ship angles, £4 lds. 
se ton; all less 24 per cent. on the 10th of the month following 

elivery, and f.o.t. at producers’ works. Slight concessions from 
these rates would be made. Heavy steel rails are quoted £3 lis. 
net at works, and producers would be glad enough to take orders 
at this, but have to do business at less. 

The wages question in the engineering industries of the Tyne, 
Wear, and Tees has been settled amicably, the men agreeing to a 
reduction of 2s. per week—Is. from the first full pay in May, and 
a second Is. from the first full pay in July. Thus there will be no 
stoppage in work, and, indeed, there was no likelihood of it, the 
depression in trade being too apparent, and furthermore, the 
experience of the men in the fourteen weeks’ strike of last year has 
—_ them a lesson which they will not soon forget—they drove 
trade to other districts, and customers have continued to go there, 
so that work in the northern engineering shops has been very 
irregular all the year, and many of those who came out on strike 
last year have never been able to secure employment since at 
their own trades, In the locomotive engine shops operations are 
slack. At the Gateshead works of the North-Eastern Railway 
Company some fine new non-compound engines with 19in. 
cylinders and 7ft. driving wheels have been built, and will probably 
be employed in running main line on during the summer. 
It is interesting to note that the North-Eastern Railway Company 
will abolish second-class carriages from May Ist on all their lines, 
— those branches from Newcastle to Sunderland, Tynemonth, 
South Shields. It has been contemplating this change for a 
long time, and would only give second-class passes for short periods. 

The shipbuilding industry is far from being well employed, and 
the work in hand contrasts badly with that reported a year ago. 
Lloyd’s Registry gives the figures of the vessels now under con- 
struction in this district, compared with what was reported at 
March 31st, 1892, as follows :— 

March 8ist, 1893. 


iron. There is very little sale for grey forge pi os omnes 
e. Grey 
No. 4 





March 31st, 1892. 
—— 


No. of Gross No. of Gross 

vessels. tonnage. vessels. tonnage. 

Tyne... oe 96,547 .. .. 71 154,184 

. Se SED os os 128,685 
Hartlepool and 

Whitby .. 18 58,017 20 52,106 

Tees .. 29 55,860 85 76,233 


ight, the secretary of the Boiler- 
makers’ and Iron Shipbuilders’ iety, shows that 14} per cent. 
of the men connected with that organisation are receiving out-of- 
work donations. He makes a suggestion as to ating wages by 
sliding scale which is worthy of consideration. He proposes that 
a standard rate of payment should be fixed, and, when trade is 

‘ood, wages should advance, say 5 or 74 per cent., while, when it 
ror di wi should move down to the same percentage below 
the stan: ; secondly, six months’ notice on either side should be 
given for either reductions or advances. Mr. Knight pertinently 
ks, that when the lowest point of the last depression 


The report of Mr. Robert 


remar 
was reached and the trade turned, a number of orders were given 
out and eagerly booked by shipbuilders at the low rates then pre- 

iling. The men quickly saw that work was plentiful, and at 
once asked for advances in wages, which were conceded by the 
employers, but the result was disastrous to many, as it turned what 
would have yielded a profit into a contract which involved con- 
siderable loss. If a sliding scale had been in operation this would 
have been avoided. 

Ironfounders are doing a very moderate trade, but still are in 
some cases better off than they were at the ee the year. 
Messrs. hrane, Grove, and Co., North Ormesby, have secured 
an order for 1033 tons of cast iron pipes, to be delivered in G W. 
As a rule, ironfounders in this district find it very difficult to 
compete with Scotch founders in neutral markets, and it is out of 
the common to find North of England castings going to Scotland. 

The wage question in the Northumberland coal trade has been 
settled for the present by the employers withdrawing their claim 
for a reduction. It is only a little over a month since a five per 
cent. reduction was agreed to. The steam coal trade is un- 
doubtedly quiet, but what is usually a better season is rapidly 


approaching. 

e Hull dockers’ strike continues, but there are indications that 
it will shortly be ended. So far it has not. affected the trade of 
the Tyne, Wear, or Tees in any considerable degree. 

The University of Edinburgh has conferred the degree of LL. D. 
upon Sir Lowthian Bell, Bart., F.R.S., the distinguished 
metallurgist. In his early days he studied at the University. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TE Glasgow pig iron market opened very quietly on Monday, 
but on the following day a large business was p Bren in Scotch 
warrants at declining prices. The cash price fell from 40s. 11d. to 
40s. 8d. Very little has been done in our market in Cleveland 
warrants, which have also declined from 34s. 5d. to 34s. 14d. The 
nominal price of hematite pigs is about 45s. 7d. cash. 

The prices of makers’ iron are as follow :—G.M.B., f.o.b. at Glas- 
ow, No. 1, 41s. 6d.; No. 3, 40s. 6d.; Monkland, No. 1, 42s. 6d. ; 
Yo. 3, 41s. 6d.; Carnbroe, No. 1, 43s, 6d.; No. 3, 42s. 6d.; Clyde, 

No. 1; 47s. 6d.; No. 3, 44s. 6d.; Gartsherrie and Calder, Nos. 1, 
48s, ; Nos. 3, 45s.; Summerlee, No. 1, 50s.; No. 3, 46s.; Coltness, 
No. 1, 538.; No. 3, 47s. 6d.; Langloan, No. 1, 54s.; No. 3, 46s.; 
Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s.; Dalmel- 
lington, No.1, 46s. 6d.; No. 3, 44s. 6d.; Eglinton, No. 1, 44s.; 
No. 3, 43s.; Shotts, at Leith, No. 1, 53s. 6d.; No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8543 tons compared with 7196 in the a 
week of last year. There was despatched to Holland 1 tons, 
Italy 850, Germany 730, Australia 647, France 191, India 100, 
Spain and Portugal 60, Belgium 55, United States 20, other 
countries 129, the coastwise shipments being 4733 against 2525 in 
the same week of-1892. 

Since last report one furnace has been withdrawn from ordinary 





iron, and there are now 48 producing ordinary and special brands, 
20 hematite, and two basic, total 70, compared with 78 in the 
corresponding week of last: year. 

Stocks in Connal and Co.’s Glasgow stores show a decrease for 
the past week of rather 800 tons, 

There has just been completed at the Clyde Ironworks in the 
neighbourhood of Glasgow a new plant for the recovery of tar and 
ammonia from the blast furnace gases. The works are similar to 
those which have been in operation at Gartsherrie and elsewhere 
for a series of years. Plant of the same description has also been 
completed at the works of the Dalmellington Iron Company, and 
the Glengarnock Iron and Steel Company is now carrying forward 
its ammonia plant towards completion. It is believed that in a 
short time there will remain scarcely a single ironworks in Scotland 
without apparatus for saving the products of the blast furnace 
gases. These products have in recent dull times been of great 
advantage to the ironmasters. It may be added that to the public 
dwelling in the immediate neighbourhood of the works they are 
also no mean benefit from a sanitary point of view, on account of 
the greatly reduced emission of smoke from the furnaces, 

Several fair shipbuilding orders are announced. Messrs. Caird 
and Co., of Greenock, have been commissioned to build a steamer 
for the Peninsular and Oriental Company ; and Messrs. Denny, of 
Dumbarton, have contracted to build a tons cargo steamer for 
the Rangoon trade of Messrs. P. Henderson and Co., of Glasgow. 

The steel trade shows little or no improvement. The available 
orders are absorbed as they come out, without making any percep- 
tible change in the condition of the trade. It would now be 
difficult to sell steel higher than on the basis of £5 3s. 9d. for ship 
plates, less 5 per cent., for delivery in Clyde district. 

The bar iron trade is inactive, the makers working from hand to 
mouth. Some of them look for better trade presently, others 
think that the season being now so far advanced, there is not likely 
to be much change before the autumn. The combination among 
the makers has broken up, and prices are lower. Common bars 
are quoted from £5 to £5 5s., and best bars up to £5 17s. 6d., less 
the usual 5 per cent. discount. 

It is stated that with the view chiefly of meeting competition 
from England, the sheet makers have modified their prices to some 
extent, producing single iron sheets from £7 7s. 6d. to £7 5s. 

There is a rather better feeling in the tube trade, some firms 
having booked fair orders for abroad, and there is a probability of 
rather higher prices being quoted. 

The exports of iron and steel manufactured goods from Glasgow 
in the past week embraced machinery worth £9300, steel goods 
£8900, and miscellaneous iron goods £21,600. 

The depression in the coal trade continues, and in some respects 
is even more severe than before. They is very little demand for 
export to the Mediterranean, and the trade to the northern 
European ports is still restricted, while home consumption is con- 
siderably below the average of recent times. Prices are again 
somewhat easier. Main coal is quoted, f.o.b. Glasgow, 6s. to 
6s. 14d.; splint, 6s. 3d. to 6s. 6d.; ell, 6s. 9d. to 7s.; and steam, 
7s. 9d. to 8s, 2d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspendent.) 

SUBSCRIPTION lists are being opened in the principal towns to 
meet the needs of the widows and orphans of the Great Western 
Colliery sufferers. It isa singular fact that not one of the colliers was 
in the “‘ Miners’ Provident Fund !” Such a fact is, fortunately, ex- 
ceptional ; but we would like to know the cause of the prejudice 
in this case. The management is based on the fairest lines, and 
everything is conducted in the most open manner. Some institu- 
tions have, no doubt, been started with the first object of 
benefitting the promoters, then, from the first, the idea of securing 
the member's family from poverty in case of his death, or helping 
him if the injury should not be fatal, has been steadily kept in 
view. The inquest into the calamity has been opened at Ponty- 
ees and a thorough investigation is certain. An earnest of this 

as been given — jurymen descending into the mine, to see 
for themselves. e colliery is being put in order, but as the falls 
are heavy, it will be some time before a re-start can be made, and 
pending this a thousand men are idle, and, I am informed, many in 
urgent need. Many of the sufferers were Englishmen, and there are 
one or two Irishmen. As arule Irishmen keep to surface work, 
but of late years a small proportion work as colliers. One fact has 
transpired, that there was no Fleuss —— in the pit. This 
unquestionably would have done gi service. Another fact 
is that Kirkhouse’s ‘‘ Harbour of Refuge,” the invention of one of 
the oldest, and ablest, of Welsh mining engineers, has only been 
adopted at Tylerstown. The latest information from the colliery 
is that 63 lives were lost, and that 20 widows, 24 children, and 
three dependent relatives have to be provided for. It shows the 
reckless character of colliers generally, that two cases of unlocked 
lamps, inside of the lamp station, occurred lately in Aberdare. 
The offenders were summoned on Tuesday, and fined 40s, each and 
costs, Mr. Rhys, one of the magistrates, intimating that any one 
brought before him again would be sentenced to prison without the 
option of a fine. 

The steam coal trade shows but little change. Cardiff exports 
are maintained, as there are large contracts yet to run, but 
“* present business” is not brisk, and prices show more of a droop- 
ing character than has been the case of late. This will be seen at 
a glance at mid-week quotations on Change: Best steam, from 9s. 
—in one quarter as much as 8s, 9d. is given—seconds, 8s. 9d.; 
inferior, $a; small, 4s. 3d. House coal is very dull, and is almost 
daily getting weaker in demand. Rhondda No 3 is quoted 
from 10s.; No 2. 7s. to 8s. 

In coke less is doing, especially in foundry. Latest prices are:— 
Foundry, from 17s. ; furnace, from15s. Patent fuel is more sought 
after, Cardiff prices from 9s. 3d. ; Swansea from 9s, Pitwood at 
Cardiff is in moderate demand, prices from 13s. to 13s. 6d. For 
iron ore the inquiry is on the increase, and during the week tare) 
shipments have come in for Cyfarthfa, Dowlais, and Ebbw Vale. 
Present prices are:—Tafna, 10s. to 10s. 6d. ; Porman, 9s. 9d. to 
10s.; Garucha, 10s. to 10s. 3d.; Rubio, 11s. 3d. to 11s. 6d. 

I referred last week to the critical condition of the coal trade in 
the Forest of Dean, and to the proposed meeting of coalowners in 
the Forest of Dean, and in the Bristol and Somerset coalfields. 
The result of the meeting has been a resolution to submit to the 
men a pro reduction of 20 per cent. Swansea harbour trade 
last week has shown a falling off, as compared with the correspond- 
ing week of last year. The export of coal was only 18,773 tons, 
patent fuel 7146 tons. At Penarth trade is rather slack. Barry 
trade has increased, and the collective total of the Cardiff ports 
amounted in foreign o to 298,088 tons. This must be 
regared as satisfactory. Newport coastwise coal totals amounted 
to 20,071 tons. 

There is little to report upon in connection with the iron and 
steel trades which continue depressed. There has been a slight 
improvement in rails though not to an appreciable extent, and the 
low prices quoted appear to have little influence either on home or 
colonial purchasers. The single cargo of the week has been 1030 
tons to Canada. In steel bar the works at Cyfarthfa and Dowlais 
continue busily engaged, and this branch is the only one ex: 
hibiting activity. 

The make of hematite pig has been about an average, and at 
Cyfarthfa and Dowlais the tipping of blast furnace slag is great. 
On ’Change at Swansea the- midweek quotations were as follow:— 
Pig iron, Glasgow, 40s. 84d.; Middlesbrongh, 34s. 4d. to 34s. aya. ; 
hematite, 45s. 7d.; heavy steel rails from £4, light from £4 15s.; 
Welsh bars, £4 17s. 6d. to £5; sheet iron, singles, £6 to £6 10s.; 
steel, £7 to £8; Bessemer steel blooms, £4 2s. 6d. to £4 5s.; bars, 


£4 7s. 6d. to £4 10s.; Siemens best, £4 12s. 6d. to £4 17s. 6d. 
The make of tin-platé is well kept up in the Swansea district. 
On ’Change last week the fact was commented upon, that though 











shipments continued large the make overran them, and it was 
feared that this, if continued for any time, must lead to a marked 
increase in stocks, and be followed by a depreciation in price 
Last week the plate shipments totalled 10}. 767 boxes ; make, 
115,641 boxes ; present stock, 234,438 boxes. , 

The report from the Birmingham meeting of Thursday last was 
hopeful; and the probability was expressed of a demand 
—- in, and even of improved prices, The lowness of prices jg 
regarded as among the most serious matters for considerating 
Orders, however, are booked freely, even at present quotations, 
and it was stated that some makers have several months’ work to 
complete. Quotations are hanged 

e disturbing influence at work between shipowners and sailors 

continues to exhibit itself slightly at Cardiff and Newport. Some 
crews this week were shi me at unionist rates from Cardiff. At 
Newport, the North Britain left port on Tuesday for the roads 
with only seven officers and engineersaboard, It was expected she 
would get a crew at Cardiff. The Cadoxton continues blocked, and 
at Barry two vessels are blocked. 

It is proposed that Cardiff Custom House shall have offices at the 
docks, and a representation from the Chamber of Commerce has 
been submitted to the Commissioners of Customs. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALL departments of the iron and steel trades appear to be 
improving ; the tone of the market is rather favourable, and 
generally prices have become a little more firm of late. Business 
throughout the iron trade of Silesia continues to move on in a 
quiet but pretty satisfactory fashion. There is rather more con- 
fidence in the future, and buyers show less reserve on the whole, 
Pig iron is in improving demand, and in some parts stocks are 
reported as decreasing. In the malleable iron branch orders come 
in pretty freely on home as well as on foreign account. The sheet 
trade is reviving and so are tubes. 

Although demand has but slightly increased on the Austro- 
Hungarian iron market during the past week, the comparatively 
favourable tone stated in former letters has continued. Makers, 
as well as consumers, report themselves fairly well satisfied 
with the present state of business. In some quarters the 
improved demand has led to an advance in quotations, which 
though very slight for the present, is joyfully greeted. Consider. 
able activity is being experienced in the building line, and the 
inquiry for girders has, consequently, improved. 

n France, the tone of the iron market is a firm one, com- 
paratively speaking. Here and there a slightly better demand is 
reported to be coming forward. Merchant bars are noted 150f. to 
155f. p.t. free at Paris. There is a normal business doing in tho 
French coal trade. In spite of the Belgian and Rhenish-West- 
phalian collieries offering at extremely low quotations, the tendency 
of prices on the French coal market is, on the whole, a firm one. 
production of coal in France was, from 1885 to 1892, as 
0 lows :— % 





Pit coal. Brown coal, 
Tons. 

a 
1885 19,068,548 441,982 
1886 19,454,127 455,767 
1887 20,809,982 477,607 
1888 22,172,029 480,865 
1889 23,851,912 451,597 
1890 25,591,545 491,573 
1891 25,501,595 . 528,298 
a CC 

Belgian iron trade continues very dull, and the amount of 


business done this week has been but small. Prices obtained are 
in most cases extremely unfavourable; rails, for instance, may be 
got at 90f. to 95f. p.t. at works, 

a 2000 colliers of Flénu, in the Mons coal district, are on 
strike. 

On the Rhenish-Westphalian iron market there are indications 
of returning confidence, and in some parts more business is being 
done. The general complaint is not so much with regard to the 
amount of work as to the prices got. Although the pig iron 
market has not materially changed during the last week, demand 
remaining limited for the present, still the decidedly improving 
tendency in the malleable iron department naturally leads to a 
more hopeful tone in the pig trade. Contracts booked last week 
are, in many cases, reaching up to end of second quarter. Spiegel- 
eisen is well inquired for, and some large orders for America have 
just been secured ; prices are, consequently, firm and even rising. 
At some establishments stocks are showing a slight decrease. 

During the t week there has been no change of importance 
noticeable on the malleable iron market. The situation is alto- 
gether more favourable for the manufacturers than it has been for 
many months past. From almost all quarters increasing activity 
is being reported, and a tendency towards better prices is apparent. 
The bar mills are well off for work generally. Girders are in fair 

uest on the whole, owing to a lively business stirring in the 
building line. Belgian competition is preventing an improvement 
in export of girders, while inland consumption is still considerably 
below production, and so prices cannot be expected to advance. 
In fact, they are quite as low as before. There is a decidedly 
better feeling in the hoop trade, specifications coming in very 
regularly during the past week. Prices, though not raised, are 
firm. Heavy plates find ready sale, and the works are, as a rule, 
in a Soe employment. But for prices, business in plates 
might regarded as satisfactory. The same can be reported of 
sheets. Wire and wire nails, as well as rivets, remain much 
below the average, both with regard to price and to demand. 
Foundries and machine factories are fairly well occupied, while 
the ition of the wagon factories, on the other hand, leaves 
much to be desired, although there is undoubtedly more work in 
aye At a recent tendering for axles M. 52°50 p.t. was the 
owest offer, others ranging between M. 76 and 110 p.t. at works. 
Complete sets of wheels and axles were offered —lowest at 
M. p-t., others going up to M. 295 p.t. ae 

In the month of March the Saar mines yielded, within 
twenty-five working days, 525,310 t. coal, of which 524,740 t. were 
sold. Compared to the same month last year, with twenty-six 
working days, production shows a decrease of 38,839 t., while con- 
sumption is less by 52,239t. The total production of the Saar 
mines during the year ending March 31st was 6,026,334 t., being 
: : 4 ang less than in the previous year, when it amounted to 

9 ’ . 

In Spain the business done in iron, metals, and coal was in 1892 
as follows:—Pig iron, 30,022t., against 31,609 t. in 1891; cast iron, 
10,177 t., against 18,014t.; bars and steel rails, 31,637 t., against 
34,269 t.; plates, 2433t., against 2639t.; coal, 1,688,537 t., against 
1,634,400 t.; coke, 175,872 t., against 228,926 t. the year before. 

Export was, in iron 43,412t., against 66,657 t.; copper, 36,862 t., 
against 32,270t.; lead, 153,859 t., against 146,029 t. in the previous 
year. : 

Export in iron ore from Spain was, in 1892, 4,773,827 t., against 
4,343,884 t., in 1891; polio: paling 612,015t., against 661,762, 
zine ore, 39,574 t., against 39,582+t.; lead ore, 10,613t., against 
8233 t. in the year before. 








Writing in an American electrical paper, Mr. C. P. 
Steinmetz, in a series of articles on transformer frequency, states a 
relation between frequency and output of transformers. He shows 
that within certain limits the output is proportional to the three- 
eighth power of the frequency, and claims to establish a relation- 
ship between these two important elements in transformer design. 
It is not desirable, however, that any such relationship should be 
looked upon as final. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 14th, 1893. 

Apvicgs from several manufacturing and com- 
mercial centres show an increased volume of busi- 
ness. Prices are weak and low, but production 
is enormous. The iron and steel ew is 

ive, and output is increasing in most lines, 
= exception in steel rails of standard 
section. Pig iron is quiet at 13 dols. for forge, 
14 dols, for +. 2, and 15 dols. for No. 1 at tide 
water. Steel billet output is increasing. Summer 
deliveries of Eastern makes, 24°50 dols.; Western, 
24dols. Shipyards are crowded. The demand 
for rolling stock is very heavy. General business 
is greater in volume than last year. No advance 
in prices is probable. More confidence prevails 
than a month ago over the increasing rush of 
early delivery an. The money markets are 
tight. 








ANCHORING BOLTS IN STONE. 


To a paper read before the Washburn Mechani- 
cal Engineering Society, of Worcester, Mass., by 
Mr. E. F. Miner, we are indebted for the following 
facts regarding the holding power of anchor bolts 
in stone. The tests were made on a Fairbanks’ 
testing hine in the hanical laboratory of 
Worcester Polytechnic Institute, for the purpose 
of determining the strength of the fastening of a 
cast iron journal plate toa stone column. The 
materials tested were Babbit metal, lead, and 
sulphur. 

It was necessary that the bolts should not enter 
the stone over 6in., and that they should be 
capable of easy removal without injuring the 
stone. For the purpose of the test a tap bolt was 
prepared, 1fin. in diameter, 9in. long, with a 
thread 64in. long. The thread was V shape fin. 
pitch, cut nearly sharp on top, and about ,’zin. 
wide at the root, thus leaving a wide space 
between threads to allow the setting to fill easily 
about the screw. In all the tests, with one 
exception, the bolt was set in the stone 6in.; in 
the test with the lead pipe, 6}in. 

The stones were prepared in 10in. cubes, faced 
on three adjacent sides, and were of dark-red 
Brandford granite from Stony Creek, Conn. The 
holes in the stones were as nearly as possible 2in. 
in diameter, 64in. deep, and in three of the tests 
were tapered, so that at the bottom the diameter 
was 2hin. 

The loads were applied slowly, and measure- 
ments for extension made at each 500 Ib. incre- 
ment. At every additional 50001b. the setti 
was allowed to remain five minutes with the load 
applied, Measurements for extension were taken 
by calipering the distance between the iron clamp 
straps. 

Test No. 1.—Babbit metal setting, an inferior 
grade of metal, quite hard and brittle. Up to 
10,000 Ib. there was an extension of y$,in., due 
to the Babbit metal and stone coming toa firm 
bearing. After remaining five minutes under the 
load of 10,000lb, no change was apparent. 
Between 10,600 and 15,0001b. there was no exten- 
sion; but after the five-minute period at 15,0001b. 
the bolt had drawn out gyin. At 16,000Ib. the 
stone split. It had previously been used with a 
lead setting and had no doubt been weakened 
thereby. 

Test No. 2.—Lead setting, lead melted and 
poured in about the bolt. Hole in the stone 
tapered. Up to 25001b, there was an extension 
of yin. From 25001b. to 50001b. there was no 
change; but after standing five minutes under 
5000lb. the bolt had drawn out yin. Above 
6000 1b. and up to 13,000 Ib., at each additional load 
of 10001b. there was an entension of ;4,in., after 
which measurements were not taken, At 
13,000 1b., power from the engine was applied and 
an attempt made to pull out the bolt, the tension 
ran up to 33,000lb., when the lead gave way 
rapidly and the load fell off. 

Test No. 3.—Lead pipe setti 
hole. The internal ii 








in a straight 
1 iameter of the pipe was 
l}in., and the external 2in. The pipe was made 
to fit nicely in the stone, the last inch in length 
being driven. The bolt was then screwed into 
the pipe and made to cut its own way, thus form- 
ing a thread in the pipe gin. deep and forcing the 
lead out into all the irregularities in the sides of 
the hole. Up to 4000 Ib. there was an extension 
of yin., but between that and 10,500 Ib. there 
was no change. Between 10,500]b. and 13,000Ib. 
there was an extension of ;},in. Above this 
latter point each additional Yoad produced its 
proportional amount of extension. In applying 
the an from the engine the extension rose to 
25,000 Ib., and then fell rapidly from that point. 
_ Test No, 4.—Sulphur setting, in tapered hole. 
Up to 10,000 1b, there was no perceptible change 
in the bolt or setting. Above this point the 
extension became a measurable quantity, but at 
a load of 29,000 lb. it had become only in. 
Beyond this no measurements were taken. Ata 
load 31,125 lb, the stone split. It was thought 
that at this point the sulphur setting showed 
signs of movement, though it is difficult to say 
anything definite. The fragments of sulphur 
from the broken stone showed no signs of 
—— 

Test No. 5.—Sulphur setting in a straight hole. 
Up to 20,0001b. there was no measureable move- 
ment in either bolt or setting; at the end of the 
five-minute period at 20,000 lb. there was an 
accumulated extension of ;},in., but beyond 
this there was no further extension through the 
remainder of the experiment. At 29,0001b. the 
pressure of one of the iron clamps cracked off a 
corner of the stone and the load dropped 1000 1b.; 
otherwise nothing was affected; at a load of 
31,515 lb., one of the iron straps holding the stone 
broke and ended the experiment. 

The tests with the sulphur were the most satis- 
factory in every way, and that was the material 
selected for use. In the experiments with lead 
and Babbit metal there was a very perceptible 
movement under a slight load, or until the metal 
and stone had come to a firm bearing. This 
would seem to be due to the contraction of the 
metal on cooling. In both experiments with 
nes the failure was between the lead and the 
stone, 





THE PATENT JOURNAL. 
Condensed from “* The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When Dns ve have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 

5th April, 1893. 

6994. Lirvtina Apparatus, W. Robinson and F. D. 
Fe m, Manchester. 

6995. APPLICATION of Barus, E. Luhmann and C. G. 
Rommenhdéller, Manchester. 

6996. PLatrinc Neepies, H. J. Cook, Crabb’s Cross, 
near Redditch, 

6997. Gavuoe for use in BuiLpino Cuimyeys, R. Scharf, 


Lay 

ba EATING BoiLers, D. Dickson and J. R. Wilson, 

ow. 

6999. Spinninc Frames, R. 0. Wild and G. Bates, 
Manchester. 

7000. CoLLarR Fastener, A. F. Sworn, Swansea. 


7001. Fue Saver, J. , Eccles. 
7002. Gas and Coke Furnace, H. Schomburg, 
London 


7003. Automatic Guns, C. Ricci, London. 

7004. Hose Pipes, J. Germain and L. and H. Boisne, 
London. 

7005. ELecrric AccumuLator Ptate, R. F. Yorke, 
London. 

7006. SELF-RAISING Sarrron Fiour, W. Bennett, 


ndon. 

7007. Harness Tuc Suspenper, J. and W. Armstrong, 
ndon. 

7008. Exastic Tires for VeLocirepes, W. Heatley, 
ndon. 


7009. PeramMBULATORS, W. P. Thompson.—(A. Hessel- 
schwerdt, Germany.) 

7010. PoLisHinc Rops, W. P. Thompson, —(C. Miiller, 
Germany.) 

7011. Frames for Sprnninc Fiax, J. V. Eves, Man- 
chester. 

7012. Work Ho.per for Tabies, &c., V. K. Stauder, 
Liverpool. 

7013. Pocket Case, W. P. Thompson.—(C. L. Klotz, 
Germany.) 

7014. Brive for Launpry Purposes, H. Kysow, 
London. 

7015. Gas Burners, J. H. Clark, Glasgow. 

7016. Hyprostatic WeicHING Macuine, W. 
Aberdeen. 

ay > — VesseLs, F. W. Golby.—(P. Lodes, 

race, 

7018. FasTeninc the Lips of Packine Cases, 8. Egry, 
London. 

7019. Instruction in Musicat Noration, F. Kunosy, 

ondon. 

7020. ConstRucTION of ELEcTRO-moTORs, J. A. Kingdon, 
London. 

7021. VeLocirepes and other Venicies, G. Tano, 
London. 

7022. Burroxs, H. Miller, Barmen, Rhenish Prussia, 
Germany. 

7023. Vapour Burners, E. T. Owen, London. 

7024. SIGNALLING on Rartways, J. A. F. Aspinall, 
Manchester. 

7025. Hosr, J. E. Hopkinson, London. 

7026. VeLocipeDE WHEELS, A. J. Boult.—(A. Eveline, 
EB. Cardon, and C. Busselot, ——.) 

7027. Sprincs for UmpBreLia Sticks, R. E. Moss, 
London. 

7028. Paper Macuines, P. Jensen. —(C. Eichhorn, 
Germany.) 

7029. Printinc Macuines, H. E. Newton.—({R. Hoe 
and Co., United States. 

7030. Writtnc Boarp 
London. 

7031. Pump, W. G. Checkett, London. 

7082. Burron-HoLes, C. Home, London. 

7033. AppLiance for the Use of Inva.ips, M. and W. 
Butcher, London. 

7034. Firg-escares, G. W. Melvin, London. 

7035. Mow1nc Macuines, A. Austin, London. 

7036. Propvcine CyaNipes of the ALKALI METALS, W. 
C. Sellar, London. 

7037. Lirtinc or Movinc FLower-pots, W. J. Burn- 
ham, London. 

7088, ANTISEPTIC MATERIAL, S. Pitt.—(The Chemische 
Fabrik auf Actien vorm. E. Schering, Germany.) 

7039. Pirates for Om Presses, W. C. Leechman, 


mdon. 
7040. Lessenino the Report of Frre-arms, J. Stahel, 


Smith, 


or BLinD Prrsons, A. Bee, 


mdon. 

7041. Apparatus for Maxine Fasrics, F. Ochs, 
London. 

7042. Macuines for Moutpina Bricks, J. W. Craven, 

7043. WorKING of TorPEDO Net Derence, G. H. Jones, 
London. 


7044. Rounpasovuts, H. Haase, London. 

7045. Lock Furniture, E. R. Wethered, London. 

7046. CoIn-FREED GAME-PLAYING APPARATUS, G. Poore, 
London. 

7047. Parquetry, J. Freyberg, London. 

7048, MOTIVE Borers, J. S. Newlin and J. F. 
Lightsey, London. 

7049. Ciper Miut, D. F. Brunney, C. E. Reese, and 
A. indle, London. 

7050. Foot-cuarp for Raitroavs, W. B. Mitchell, 
London. 

7051. Hanp Frames for Pootocrapus, W. S. Simpson, 
London. 

7052. Fixinc Pictures when in Position, W. 8. 
Sim; » London. 

7053. WaLL-paPeR, A. L. Gwatkin, London. 

7054. Ciocks, A. J. Kirkup, London. 

7055. Mecnanism for Convertinc Motion, G. Hum- 
phries, London. 

7056. TiLxs, T. A. Aldridge, London. 

7057. Swine, P. Willis.—(M. Cuson, United States.) 

7058. Reptactnc Deraitep Cars, P. Wilson.—(F. A. 
jae A. Thomasson, and B. EB. Moore, United 

tates. 
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7059. ComBINATION Gas STOVE F1RE-LIGHTER, G. Wake- 


man, ley. 

7060. Automatic Brake for PeramBucators, G. W. 
Prideaux, London, 

7061. PHotocrapHic Drarninc Rack, W. Tylar, Bir- 


mingham. 
7062. Toy, J. G. Crichton, Edin h. 
7063. CrutcH and WALKING-sTICcK Suoe, D. Broucher, 


7064. Gas Enornes, A. R. Bellamy, Manchester. 
7065. INsecticipE, J. Craven, Halifax. 
7066. Recerractes for Pens and Pencixs, R. Batey, 


lax. 
a Ruiinc Pens, Pencits, and Compasses, J. 


7068. ComBINED ‘Nore-Parer and Enve.ore, T. L. 
Plum, London. 
7069. Firrinc TELEPHONE InsTRUMENTS, A. E. Field, 


Sou’ 5 . 
7070. es ae Tire Coverines, J. A. Walker, 


ublin. 
7071. Skatina Wax, W. K. Carew, Liverpool. 
7072. Prope.tina Smatu Boats, W. K. Carew, Liver- 


1. 

70F3.. FacrLitatine Dettvery of Mik, W. H. Douglas, 
Manchester. 

7074. Tires, E. Shuker, Manchester. 

7075. Sprev Gear, T. Broadbent and W. Brown, East 
Moulsey. 

7076. VentiLators, J. Honeyman, Glasgow. 

7077. ComBrnation of Metat Framincs, F. J. Hughes, 


ondon. 
7078. VentiLators, G. F. Redfern.—(W. McFarlane, 
Canada, 
7079. Mix Testers, B. A. Lister, London. 





7080. Trousers’ Protector, T. Nelson and R. C. 
Ringer, London. 

— a Rice, E. 8. Salaman.—(C. L. Melosch, 
india. 

7082. Brackets for ELecrric Licutine, F. W. Ketley, 
London. 

7083, — for Contarninc Jams, G. A. Lesieur, 


mdon. 

7084. CLEANING Spokes of WHEELS, G. A. Lesieur, 
London. 

7085. Propucine FLAsH-LicHtT Sianats, O. E. Wheeler, 
London. 

7086. Box Orroman Covucnes, &c., 
London, 

7087. Covers for Mourn Harmonicas, W. P. Thomp- 
son.—(M. Hohner, Germany.) 

7088. MANTEL Boarps, W. A. Smith, Manchester. 

7089. Box Fastenino, W. P. Thompson.—(S. Buttykay, 
Austria.) 

7090. Fireproor Ftoors, &c., J. A. Thomlinson, 
London. 

7091. Drivinc Guoves, F. Roberts, Ilford. 

7092. MuLtum-In-paRvo Boor Tree, T. Hooper, 
London. 

== =e H. H. Lake.—(Z. M. Fox, United 

tates. 

7094. oe H. H. Lake.—(E. M. Fox, United 
States. 

7095. FLusHinG WarTeR-cLosets, B,J. and A. H. Dick- 
see, London. 

7096. Frames of VeLocipepes, A. 8. Bowley, London. 

7097. Construction of Raitways, G. W. Doolittle, 
London. 

7098. WHEEL Tires for Roaps and Rats, E. Bolle, 


F. Parker, 


Apparatus, G. Maxwell, 

London. 

7100. Cueckinc Macuines, J. H. Betteley, Loadon. 

7101. ELecrricaL TRANSFORMERS, F. H. Medhurst and 
W. J. Hope-Johnstone, London. 

7102. Ho_vine or SusPenDiING Harts, A. Leidenfrost, 
London. 

7103. SHot or BULLET-PROOF MATERIAL, T. J. Williams, 
London. 

7104. TREATING Fax, A. E., R. E., and J. Newman, 


ndon. 
7105. Too. for Turninc EmEery-wHEELs, J. Urbanek, 


mdon. 

7106, Kwittinc Macuines, M. B. Moreton and W. 
Forman, London. 

7107. MANUFACTURE of Sopa, F. Hurter.—(J. Omkolt, 
Norway.) 

7108. Manuracture of Ammonia, F. Hurter.—(J/. 
Omholt, Norway.) 

7109. GLoves, M. Last, London. 

7110. Trouser SuspeNDERS, H. Charlesworth, London. 

7111. Divertive Box, F. Fitt, London. 

7112, Strarnine Putp, R. G. Hutchison, London. 

7113. Sewinc Macuines, E. Kohler and F. G. Bate, 
London. 

7114. CHiLpREn’s Corts, M. Ailion, London. 

7115. SyncHRonisinG Time INDicaToRs on RalLways, 
A. R. M Simkins, London. 

7116. Printrinc and NumBerinc Apparatus, J. B. 
Boyle, London. 

7117. MeraLuic Picments, A. C. J. Charlier, London. 

7118, Zinc Oxipg, A. C. J. Charlier, London. 

7119. METALLIC PicmeEnts, A. C. J. Charlier, London. 

7120. Fue. Economisers, J. G. Calvert, London. 

7121. Trres, G. Hervieu and G. Schreiner, London. 

7122, AppLiaNcE for the Sarety of Suips, A. Hunnable, 
London. 

7123. Device for SPRINKLING Lawns, W. T. Hailstone, 
London. 

7124. Hypravuic Apparatus, E. Cherpin, London. 

7125. Pocket Recepracte for ADHESIVE Stamps, H. 
Painter and H. Metcalfe, London. 
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7126. Tires for Cycies, E. Hazlehurst and E. Jagger, 
Oldham. 


7127. Bepstreaps, 8. Hart, Essex. 

7128. BuLcER Gor CLEEK, C. Fortune, Edinburgh. 
7129. ScruBBinc Apparatus, D. Fletcher, Glasgow. 
7130. Fastenrinc Metart, W. W. Linscott, South- 


ampton. 
7181. Heatinc WaTeR for STEAM BoILeRs, J. Murrie, 


‘ow. 
7132. Cartripce Re-caprers and De-carPers, W. 
Beck and H. Smith, Birmingham. 
7133. TESTICLE SusPENDER, W. Jones, Teignmouth. 
i — Sapp e, J. Lockie and G. McK. Campbell, 
ith. 


7135. Sprinc Bep, S. Dean, Cleckheaton. 

7186. Naiis, T. Gare, Manchester. 

7187. Sarery Envevore, W. E. Fox, London. 

= Furnace Fire-cRaTE, J. Williams, Newport, 

on. 

7139. VeLocirEpeEs, 8S. Waplington, London. 

7140. Auromatic VENDING Macuings, W. P. Thompson. 
—(La Société de U Union du Commerce, France.) 

7141. Soap, E. Barker and E. Bannister, Liverpool. 

7142. Boots and Suogs, J. Butler, Birmingham. 

7143. Fisuinc Reexs, C. H. Cook, Reading. 

7144. Movu.tps for Canpies, A. G. C. Irvine, Bir- 


mingham. 

7145. Om Lamps, J. Hinks and J. Hinks and Son, 
Birmingham. 

7146. Gear Casz, J. Parr, Leicester. 

7147. CarriaGE HeatTinG Apparatus, G. T. Wheatley, 
Birmingham. 

7148. Fire-crates, C. Hepworth and R. Robson, 


8. 

7149. HaNnpD-pRivinc Gear, K. Wright, Glasgow. 

7150. ReoisteR1Inc Low TEMPERATURES, A. 
G we 

7151. Humipiriers, A. Shiels, Glasgow. 

7152. SELF-GENERATING Gas, &c., Lamps, G. Rose, 


a 
7153. Uriisation of Tipat Force, G. J. Cole, 
G 


Shiels, 


Ww. 
7154. Workinc the Pornts of Rattway Lives, J. W. 
Littlejohn, Glasgow. 
7155. Winpow Sash Frames, D. Keith, Glasgow. 
7156. Lusricators for TRANSMISSION BE Ts, 8. S. 
‘ood 


bury, Glasgow. 
7157. CLEANER for TuBEs, J. C. Stewart, Glasgow. 
7158. CycLe Brakes, J. Beveridge, Barrow-in-Fur- 


ness. 

7159. Tyre Inriators, E. H. Seddon and J. G. A. 
Kitchen, Manchester. 

7160. TEMPERATURE Reocutators, E. H. C. Oehlmann, 
Manchester. 

7161. WHEE. Cuairs, N. Davis, Birmingham. 

7162. Cycies, T. Warsop, Nottingham. 

7163. TAKING CREASES out of FELT Hats, J. Hague, 
Manchester. 

7164. Warminc Apparatus for Foop, J. Underwood, 


London. 
7165. Concave for THRasHING Macuines, A. H. B. 
incoln. 

7166. Lamp or LANTERN, J. A. de Macedo, Leeds. 

7167. Mup Guarp for Bicycies, W. Jamieson and J. 
H. Clark, Elgin, N.B. 

7168. FERRULES for Prorectinc BoILeR Tuses, A. 
Turnbull, Glasgow. 

7169. Directina the PassacE of Gases, R. G. Ross, J. 
B. Hilliard, and W. Paterson, Glasgow. 

7170. Lire-savinc Apparatus, A. W. Turner.—(H. A. 
Stevens, United States.) 

7171. Wrappers for Botties, R. G. Brenack and A. 

oodruff, London. 
7172. Car-coupiinas, J. M. Stark, London. 
7173. Receptactes for Topacco Asx, J. M. Doughty, 


London. 

7174. Hat Gvarps, J. 8S. Metcalfe, London. 

7175. Pyeumatic Tires, E. Hill, London. 

7176. Car-coupters, A. J. Boult.—(/J. H. Coleman, 
Canada.) 

7177. Setrinc-BoxEs for Pouttry, W. C. Key, Walton- 
on-Thames. 

7178. REPETITION ATTACHMENT for PIANOFORTES, W. 
Simkins and London. 





os Wueets for Venicies, H. Schultes, 


on. 

7180. Mecuanism for Feepinc Openers, E. Buckley, 
Manchester. 

7181. New Bive CoLourine Matter, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany. 

7182. New Avizarin Dye-sturrs, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

7183. SuppLyinc Paper with Paste, F., F., and J. Y. 


, London. 

7184. Watcu Case, R. Kohn and E. Wolff, London. 

7185. Corourinc Marrers, O. Imray.—(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

7186. CoLourine Matters, O. Imray.—{The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

7187. CoLourinc Matters, O. Imray.—(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

7188. Pocket Knives, E. P. Jerrard and E. Priestman, 
London. 

7188. Burrons, R. Elsdon, London. 

7190. ELecTRICAL APPARATUS MANUFACTURE, A. G. New, 
London. 

7191. Hycromerer and Paper Knire, J. Eaton-Shore, 
London. 

7192. Guarps for Evecrric Lamps, J. Eaton-Shore, 
London. 

7193. HorsesHoes, W. H. Wakfer, London. 

7194. Rais for Evectric TRACTION VEHICLEs, G. Averly, 


mdon. 

7195. GarMEenT Fasteners, O. A. de Long and E. 
Kempshall, London. 

7196. Kyirrmyc Macuines, T., J., and J. W. Kiddier, 
London. 

7197. Fotpine Crate, D. Harrah, London. 

7198. Lanp Rou.er, E. and E. Kime, London. 

7199. Execrric Lamp Apparatus, 8S. Hellebrandt, 
London. 

7200. VeceTaBLe Oi Purirication, M. E. Bernard, 


mdon. 
7201. _— WEIGHING Pencit Cases, G. Chappell, 
mdon. 

7202. Pneumatic Tires for VenHicies, J. A. Biot, 
London. 

7203. Furnaces, C. J. Chubb, London. 

7204. Pacxine Rive, C. Schrmann, London. 

7205. GrinDING and Po.isHinc Mepivum, A. Liebrich, 
London. 

7206. SELF-acTING CLosER for Doors, J. C. Ludwig, 
London. 

7207. Preumatic Tires, W. F. Day, London. 

7208. Steam Boers, E. T. Bousfield, London. 

7209. Grates, C. Marshall, jun., London. 

7210. Doverait Saw-cuttinc Apparatus, T. Cole, 
London. 

7211. Cement Manuracture, G. Gin, London. 

7212. Distnrectinc Apparatus, J. McC. C. Paton and 
H. B. Ransom, London. 

7213. ELecrric Conpuctors, J. 8. Raworth and T. O. 
Callender, London. 
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7214. AcropaT Imitatine, E. Lange, London. 

7215. CovereD Juas, &c., C. C. Bruff and T. J. Bott, 
London. 

7216. Hop Poxes, J. Watkins, London. 

7217. Hop Poxss, J. Watkins, London. 

7218. Trarsinc Hor Piants, J. Watkins, London. 

7219. Expanpinc Rops for Starrs, &c., G. Wakeman, 


ey. 

7220. Friction CiutcueEs, W. T. Howroyd, A. Oldroyd, 
and T. Greenwood, Halifax. 

7221. Paper Boarp, G. C. Marks.—(R. B., J. L., and R. 
W. McEwan, United States.) 

7222. Watcu SusPENDER for BepsTEaps, M. H. George, 
Leicester. 

7223. Cuarrs for RatLway Swrrcues, C. W. E. Marsh 
and E. Laybourne, London. 

7224. TaBLets, W. Sanders, Manchester. 

7225. Sream Ewnornes, J. Maxton and H. MacColl, 
Glasgow. 

7226. Mecuanism for OPENING CasEMENTS, C. Showell 
and J. Lilly, Birmingham. 

7227. Drivine the Fans of Macuines, T. Moores, jun., 
Manchester. 

7228. Pocket Knives, B. E. Drury, Sheffield. 

7229. WaTeR WasTE PREVENTERS, J. Frampton, 
London. 

7230. Hair Restorer, F. W. Allison, Yorkshire. 

7231. RetoucHinc Apparatus, J. Cheney, Kent. 

7232. Form of Joint, W. Biddles, Leicester. 

7233. Burners for BurNInG Petroteum, J. Smith, 
London. 

7234. Brick-MOULDING Macutnery, R. A. Norris, 
Berkhamsted. 

7235. Setr-actinc Mutes, R. Clegg and J. Holt, Man- 
chester. 

7236. Apparatus for INDICATING TiME, H. von Leesen, 
Liverpool. 

7237. AXLE-Box for WHEELED VEHICLES, M. Aubert, 
Liverpool. 

7238. FaNLIGHT OPENERS, J. Glendenning, Dublin. 

7239. CLEANING Paint BrusHes, A. Bernlochner, 
London. 

7240. ScREW-PROPELLERS, T. Andrews, Sheffield. 

7241. CHisets, J. Horton, W. Horton, and R. R. 
Eadon, Sheffield. 

7242. Dampine Paper, 8. Milne, Glasgow. 

7243. CarpinG Cans, A. Lever, London. 

7244. Recuiatine the Friction on Warp Beams, J., 
R., and J. Graham, London. 

7245. SurncicaL ApPLIANcEs, G. Caro, London. 

7246. ConvEYING ELECTRICAL CURRENTs to the HuMAN 
Bopy, H. Nehmer, London. 

7247. Car Coup.ines, W. E. Gedge.—(F. M. Ryan and 
W. T. Smith, United States.) 

7248. IMPROVED REPEATING Guns, W. H. Ostrander, 
London. 

7249. Rotary CoLour Printinc Macuine, W. Reader, 
London, 

7250. FasTENING MecHANIsM for Monry Boxes, 8. B. 

tton, London. 

7251. AUTOMATICALLY Errectinc the DiscHarce of 
Liquips, T. and G. Wilton, London. 

7252. RecoveRING Zinc from Waste Iron, W. Hay- 
ward, sen., London. 

7253. Non-METALLIC Bepsteaps, H. G. Regnart, 
London. 

7254. Pweumatic Tire, W. W. Horn.—(F. H. Irons, 
United States.) 

7255. CRINOLINEs or like GARMENTS, W. H. Crawcour, 


mdon. 

7256. ImprRoveD ParRLouR Game, M M. Wilson, Liver- 
pool. 

7257. Lamps for Burninc Minera Oits, B. Sawdon, 


ndon. 

7258. Woop Emspossinc Macuines, W. P. Thompson.— 
(M. B. Crist, United States.) 

7259. Doors for Pouttry Houses, G. W. Randolph 
and M. C. Randolph, London. 

7260. SutpHo Acips, H. E. Newton.—(The Farben- 
Jabriken vormals Friedrich Bayer and Company, Ger- 
many. 

7261. Comaravorion of Ce1Ltnos and Fioors, F. Holzer, 
London. 

7262. Contrnvous Rotary Lever, A. Angell, New 


ersey. 
7263. Liqguip Composition for Usk as Ink, C. Blancan, 


naon. 

7264. Propuction of Rerinep Leap, F. M. Lyte, 
London. 

7265. Burrtna Woot, E. Motte and J. B. Meillassoux, 
London. 

7266. Disrripution of 
Whitcher, London. 

7267. Actions of Urricut Pranorortes, J. Herrburger, 
London. 

7268. Actions of GRAND PianorortEs, J. Herrburger, 


London. 
7269. Gravity Raitways, T. W. Potts and P. Boyton, 
London. 
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7270. Sors for WavKinG on Water, T. W. Potts and 
P. Boyton, London. 

7271. Aquatic Disptays, T. W. Potts and P. Boyton, 
London. 

7272. Farer Bags, J. H. Carter, London. 

7273. Cieaninc Wrypows, T. M. and C. Houghton, 
London. 

7274. Apsustrve the Brasses of Connectine Rops, J. 

. Dales, London. 

7275. Looms for Weavinc Fasrics, J. Bouteillié, 
London. 

7276. ~V Firrines, H. H. Lake.—(J. Powe!l, United 
States. 

7277. PyRoxYLine So_vents and Compounps, L. Paget, 
London. 

7278. Corn for CLeaxinc Metat, A. Montojo and F. 
Roth, London. 

7279. Compounp Locomotive Enciyes, K. Golsdorf, 
London. 

7280. Fasrenryc, R. Derooster, London. 

7281. Propuction of Necatives, E. Albert, London. 
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7282. ConDENSING ARRANGEMENTs, G. Bennett, Bir- 
mingham. 

7283. Give, F. Hess, London. 

7284. ConverTIBLe SLEEPING Bertu Setrer, J. M. 
Moody, Purley. 

7285. Manvuracrvre of Butter Packaces, J. McMahon, 
Limerick. 

7286. Miners’ Sarety Lamps, J. Graham and H. 
Chapman, Bradford. 

7287. Motor, G. J. J. Legrand, London. 

7288. Pyweumatic Trres for Cycies, H. Faulkner, 
London. 

7289. AmMaLGaMaTING Apparatus, W. P. Thompson 
VJ. Jelfy, Austria.) 

7290. Cycte Cranks, P. L. Renouf, Coventry. 

7291. Boor, E. Westley, Northampton. 

7292. Perroteum Motors, J. Walker, Newcastle-on- 








Tyne. 
7293. PREVENTING TIRES PuncTURING, H. and W. P. W. 
Weatherill, Manchester. 
7294. Game, A. Cochrane, Renfrewshire. 
Vevocirepes, W. C. Burton, Warrington. 
. Gas Burners, C. Kindler, Glasgow. 
297. Seconpary Batteries, W. J. 8. ber-Starkey, 
Manchester. 
ee for Sticrxc Pest, T. Morton, Wishaw, 









7299. BotTLe Sroprer, E. G. Scheibner and J. Wimmer, 
London. 

7300. ControLursc Suyixc Horses, F. E. R. Kliigel, 
London. 

7301. Wrre Manvractvure, A. Macdougall, Glasgow. 

7302. HicH-pressurE Stream Ewncines, W. Schmidt, 
Manchester. 

7803. Hor Ain Dryrxc Apparatvs, C. A. L. Bruckmann, 
Manchester. 

7304. Boor Srrercser, J. Plenderleith, Edinburgh. 

7395. Locomotive Boiter TuBes, W. Malam, Man- 
chester. 

7306. METALLIC SasHTiLe, G. J. Body, Aldershot. 

7307. Turn Carbs, F. E. Suddard, Germany. 

7308. Banyo, R. Hunter, Glasgow. 

7309. Fastenines, R. B. Cockcroft, J. Bradley, and W. 
Ward, Halifax. 

7310. Fioor Brusues, G. Leal, Glasgow. 

7311. SeL_r-R1iGHTING OIL-CAN or O1LeR, W. G. Gass, 

ton. 

7312. Burtpers’ Scarrotpinc, T. H. Hall, Heckmond- 
wike. 

7313. Macuine for Puncninc Prn-HoLeEs, J. Mercer, 
London. 

7314. Kerrce Lips, T. Butler, Birmingham. 

7315. Wixpow Fasteners, E. B. Penn, Birmingham. 

7316. Door Mat Grip, E. B. Penn, Birmingham. 

7317. STRAIGHT-EDGE VERNIER CuIP, F. Flatman, Erith. 

7318. ANTI-CONCUSSION ARRANGEMENT, A. T. Fullick, 
Great Marlow. 

7319. Rotary ScaLprnc Macurves, A. J. Boult.—(W. 
H. Meldrum and H. R. Shaw, Canada.) 

7320. Jacguarp Looms, J. Humphries and Sons and 
J. P. Humphries, London. 

7321. Horse Cotiar Pap, J. J. Purdie, Brockley. 

7322. Vewvocipepe and Veuicne Waee.s, W. Doig, 
London. 

7323. Propvuciyc Motive Power, C. Trow ridge, 
London. 

7324. Preservive Sxixs, J. Ripley and P. Sherrard, 
London. 

7325. Fixinc Locks to Cupsoarps, A. P. Ledward, 
Manchester. 

7326. Fire ALarm, J. Marshall, London. 

7327. Motive Power Macutnery, G. H. Trow, 
London. 

7328. Corn-rreepy Devtivery Macnuives, C. Ingrey, 
London. 

7329. ApJusTABLE Seat, 0. Rathke, London. 

7330. Dye-sturrs, H. E. Newton.—{The Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 

7331. Steam Encine Governors, 8S. Dear, London. 

7332. Macurnes for Movutpinc P ates, J.. Bohm, 
London. 

7333. Music Capinet, W. Mittens, jun., J. Mittens, 
and W. Mittens, sen., London. 

7334. Hanpies for Cricker Barts, &c., H. A. Cook, 
London. 

7335. NaiL-privinc Apparatus, J. L. Kornder, 
London. 

7336. TexTILe Finisnivc Macurnery, A. E. Matter, 
London. 

7337. Sotrtarres, J. Ward, London. 

7338. Hogs, C. T. Rushby, London. 

7339. Merry-Go-rounp, L. A. Parrock, Birmingham. 

7340. WaLKING-sTICKs and UmpBretias, A. Cocks, 
London. 

7341. Preservine Parntinos and Prints, W. 8. Simp- 
son, London. 

7342. Evecrric Conpuctors, A. Bergtheil and R A. 
Marples, London. 

7343. Cotourinc PxotocrapHic Prints, C. Klary, 
London. 

7344. Fotprnc Troven, R. H. Schmidt, London. 

7345. THERMOMETERS, I. Cahn, London. 

7346. Rartway Poryts and Siena.s, A. R. M. Simkins, 
London. . 

7347. SELF-ABSORBING REFRIGERATING APPARATUS, E. 
C. Buik, London. 

7348. VentiLator for Hats and Caps, H. F. Freutel, 
London. 

7349. Creantnc Surps’ Hurts when Arwoat, G. J. 
Buyskes, London. 


llth April, 1893. 

7350. Resists for Dyernc Corton, W. T. Whitehead, 
London. 

7351. Resists for Dyrersc Cottoy, W. T. Whitehead, 
London. 

7352. Raistsc Wrecks, W. Syer, Manchester. 

7353. Lapper Piarrorm, J. H. Heathman, London. 

7354. Topacco Pipes, C. A. Allison.—(S. D. Mott, 
United States.) 7 

7355. Fue. Economisers, R. Baron and T. W. F. 
Knight, Shipley. 

7356. Waere.s for Crcuezs, J. Mills, Jarrow-on-Tyne. 

7357. Inrants’ Cuatrs, A. Plant, H. Alexander, and P. 
Meldrum, Glasgow. 

7358. Gipsy TELEPHONE, J. Wood, Barrow-in-Furness. 

7359. Cap Spryninc, F. and A. Craven, G. Mitchell, B. 
Crossley, and P. Smith, Bradford. 

7360. Vatves for Steam Ewncixes, G. W. Linford, 
Liverpool. 

7361. Ark Sprinc, R. Waugh and G. Blackburne, 
Cardiff. 

7362. Sawinc the CarcaseEs of Buttocks, T. L. Watts, 
Bristol. 

7368. Secret Vote Recorpinc Macurne, C. L. Dresser, 

von. 

7364. AuToMATIC FeEepInc APPaARATUs, J. Hardman, 

Manchester. 


7365. Cure for BicycLe Sappies, H. Waterson, B'r- 


mingham. 





7366. ATTACHMENTs for Brakes of Cycies, P. Angois, 
Nottingham. 

7367. Burrow Fasteners, W. H. Richards, W. H. 
Thomas, and A. Hames, Birmingham. 

7368. Rims for Cycte Wueexs, W. Reynolds and W. J. 
Butlin, Coventry. 

7369. THeaTre Appuiances, F. D. Reinan, Glasgow. 

7370. Prope.iinc Cycves, R. Annan, Glasgow. 

7371. Eve-oiasses, J vy, London. 

7372. Leap Lerrers for MonumentaL Purposes, W. 
Skelton, Maryport. 

7373. ARTIFICIAL SernninG Barts for Fisuiye, H. Peel, 

ditch. 

7374. Bosts’ Davirs, G. Rockliffe, J. Maughan, and 
W. Key, Newcastle-on-Tyne. 

7375. Movtpinc Piastic MareriaL, H. A. Penrose, 
London. 

7376. AuTromaTic Fountains, W. Langbein, London. 

7377. Psyeumatic Tires for CycLte WHeEExs, W. Vale, 
Birmingham. 

7378. Sarery Watcu Barret, E. J. Mitchelland W. J. 
Burchall, Liverpool. 

7379. Fitters, W. J. H. Adam, Glasgow. 

7380. Parasois, J. R. Mally, London. 

7381. Wixpow Bu1nps, Curtains, or Currs, J. R. Mally, 
London. 

7382. Ventitators for the Escare of Foun Arr, J. 
Shaw, Manchester. 

7383. Breech MecuanisM of Guys, Sir C. H. A. F. L. 
Ross, Bart, Ross-shire. 

7384. Curr Fastener, H., A., and M. Szafranski, 
London. 

7385. ComBination Locks, E. McCumber Skinner and 
O. M. Farrand, London. 

7386. Car Trucks, C. W. Hunt, London. 

7387. EvectricaLLy WELDING Meta.s, W. P. Thomp- 
son.—{C. L. Coglin, United States.) 

7388. KNIFE-CLEANING MacHINEs, F. W. Follows, Man- 
chester. 

7389. Apparatus for ELEcTRICALLY WORKING METALS, 
W. P. Thompson.—(C. L. Copia, United States.) 

7390. Castors for Furnirute, T. Reid, Manchester. 

7391. Carrrinces, W. P. Thompson.—{(G. Thorbeck:, 
Russia.) 

7392. Inxer for ENporsinc INk Paps, E. J. Dodd, 
New Barnet. 

7393. Sreerinc Locks for Bicycies, W. G. Parry, 
London. 

7394. Frirrincs APPLICABLE to SaLe Books, H. W. and 
E. W. Bunting, London. 

7395. Avromatic Recorprye Stranp for Cycies, A. 
Légé and A. T. Job, London. 

7396. ComposrTion for ADVERTISING PuRPOSEs, W. J. 
Macnab, London. 

7397. Parent Wixpow Fastenes, G. Delalande, 

mdon. 

7398. Vessets or Cans, G. Brinton and J. B. Bailey, 
Birming’ " 

7399. Brake for Roap Venicies, J. F. E/liston, 
London. 

7400. Gas Reoucator or Governor, J. H. Higginson, 
London. 

7401. SHEDDING Motions of Looms, L. Buleock and 
W. J. Threlfall, London. 

7402. ApsusTABLE MeEasurinG for Looms, The Church- 
street Manufacturing Company, Ld., and W. W. 
Brotherton, London. 

7403. Mortistnc Macuines, C. Loetscher, London. 

7404. Ivcanpescent Lamps, J. Long, London. 

7405. Bracket, J. L. Kiernan, London. 

7406. Furnace Bars, G. C. Downing. —(J. Ricct, 
France.) 

7407. Evectric Meters, J. W. Jones, London. 

7408. Corsets, F. O. Estermann, London. 

7409. Propucinc ILtuminaTep Errects, C. Thomas, 


ndon. 
7410. Apparatus for CoupLinc Suarts, A. Beugger, 
London. 
7411. Lamps for Buryinc Gas, J. Leeming, jun., 
Manchester. 
7412. UNLEAKABLE Tap, E. G. Warner, Middlesex. 
7413. Pneumatic Burrer, D. Hajos and S. Zacsek, 
London. 
7414. Cartrinces, P. O'Donnell, London. 
7415. Avtomatic Time and Lasour-savING BAsTER, 
W. H. Penhey, London. 
7416. Brake Apparatus, G. E. Church and G. W. 
Ettenger, London. 
7417. Frames of Bocre Trucks, G. E. Church and G. 
W. Ettenger, London. 
7418. Metattic Unperrrames, G. E. Church and G. 
W. Ettenger, London. 
7419. CarTripces for Sportixc Guns, W. H. Saenger, 
London. 
7420. BLastinc Compounps, J. E. Blomén, London. 
7421. Wire Rore Makino Macuiyes, H. H. Lake.—(C. 
Riorden, Canada.) 
7422. Canister, H. H. Lake.—(F. Zepeda, Mexico.) 
7423. TeLecrapuine, W. H. Fahrney, London. 
7424. Arc Lamps, A. G. Waterhouse and The Water- 
— Electrical Manufacturing Company, Limited, 
mdon. 
7425. Constructinc Firerroor Fioors, F. H. Willis, 
mdon. 
7426. Gas Encines, H. T. Dawson, London. 
7427. Fire-escare, J. R. Coker, J. Sett, and S. A. 
ers, London. 
7428. Car Courtine, 8S. and C. E. Shattuck and 
B. McC. Davis, London. 
7429. Device for Hotprxc Papers, &c., J. Bahret, 
London. 
7430. CLrorues’ Racks, T. Fry, London. 
7431. Permanent Way of Ratiways, R. D. Culver, 
London. 
7432. Locks for Carriace Doors, L. R. Lecellier, 
London. 
7433. Ow Encrnes, G. A. and V. List and J. Kosakoff, 
London. 
7434. Rorary Motors, J. Y. Johnson.—(F. H. Cathcart, 
United States.) 
7435. Puriryrnc Freep Water, C. E. Whitmore, 
London. 
7436..ConverRTING Soran Heat into Power, M. L. 
Severy, London. 
7437. Microruone, H. H. Leigh.—(C. Mildé, Son, and 
Co., France.) 
7438. pee Turt Exps in Brooms, J. G. Horsey, 
mdon. 
a Putveristnc and Dryino Mart, C. W. Doughty, 


ndon. 
7440. Picture or Epvucationay Satcuets, H. 8. Dean, 


mdon. 

7441. Separatinc Woo, T. Buzzi and R. Menochio, 
mdon. 

7442. Deracuinc Catrie from the Stratis, E. Zorn, 
mdon. 
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7443. PHOTOGRAPHING Persons in Motion, J. D. Burton, 
London. 

7444. He.iocrapus, H. C. Mance, Bedford. 

7445. Scutcner for Woop-mMovuLpinc Macuiyes, J. P. 
Corry and Co., Ld., Belfast. 

7446. Metuop of Usinec a Musicat Box, 8. A. Tilley.— 
(0. Tilley, -) 

7447. APPLYING Cement to Surraces, J. C. Sellars, 
Liverpool. 

7448. Kiins for Drvinc Gray, H. Higgins, Belfast. 

7449. Wueets for Cycies, J. D. Everett, Belfast. 

7450. FinisHinc Paper, W. Knowles and J. Mather, 





en. 

7451. Macurvery for Warpinc Purposes, C. Edmond- 
son, Halifax. 

7452. Bee-nives, J. McKean, Monaghan. 

7453. Castinc Hottow Merat Incorts, W. Wilkinson, 
Birmingham. 

7454. ToBULAR LanTERNs, J. Lind, Liverpool. 

7455. Fiurp Meters, B. M. Fletcher, Liverpool. 

7456. Brick Presses, T. Whittaker, Liverpool. 

7457. Forceps fur Dentat Purposes, P. T. Naden, 
. Birming! a 

7458. Tuse Protector Hoop:, &c., H. W. Wilson, 
Manchester. 





7459. CacEe Horst Doors, J. C. Jackson and J. Ogden, 
Oldham. 

7460. Socks for Boots and Suogs, W. Paddock, Bir- 
mingham. 

7461. Emprocation, J. H. Harrison, Portsmouth. 








SELECTED AMERICAN PATENTE. 


From the United States’ Patent Office Official Gazette. 





490,953 Arr or GeneraTinc Evectricity, 7. A. 
Edison, Menlo Park, N.J.—Filed November 1st, 
1883. 

Claim.—(1) The improvement in the art of genera- 
ting electricity consisting in causing the dry decom- 
position of a chemical compound in a rarefied atmo- 
sphere and in the presence of a positive element, 
which is attacked by such compound and is electric- 
ally charged thereby, and a negative element which is 
electrically charged by the dry chemical reaction, 
substantially as set forth. (2) The improvement in 
the art of generating electricity, consisting in causing 
the dry d position of a ical comy d under 
conditions of heat and rarefaction, in the presence of 
a positive element, which is attacked by such com- 
pound and is electrically charged thereby, and a 
negative element which is electrically charged by the 
dry chemical reaction, substantially as set forth. (3) 
The improvement in the art of generating electricity 
consisting in causing cumulative or reciprocal dry 
chemical reactions within a suitable vessel in the pre- 
sence of electrodes electrically charged thereby, sub- 
stantially as set forth. (4) The improvement in the 
art of generating electricity consisting in causing 
cumulative or reciprocal dry chemical reactions in a 
rarefied atmosphere, and in the presence of electrodes 
charged wae a substantially as set forth. (5) The 
improvement in the art of generating electricity con- 











sisting in causing cumulative or reciprocal dry chemi- 
cal reactions under conditions of heat and raretaction 
in the presence of electrodes charged thereby, sub- 
stantially as set forth. (6) The improvement in the 
art of generating electricity consisting in subjecting 
carbon to heat in an exhausted chamber and in the 
presence of an agent which combines therewith, sub- 
stantially as set forth. (7) The improvement in the 
art of generating electricity cons‘sting in subjecting 
carbon to conditions of heat and rarefaction in the 
presence of a decomposable oxide, substantially as set 
forth. (8) The combination in electrical generating 
apparatus of positive and negative electrod a sur- 





es, 
I g decomy comp » an i ig 
chamber and exhausting apparatus, substantially as 
set forth. (9) The combination in electrical genera. 
ting apparatus, of positive and negative electrodes, a 
surrounding decomposable comy d, an inclosing 
chamber, exhausting apparatus, and a furnace, sub- 
stantially as set forth. 


490,955. Sarery Vatve ror Water Gavoes, J. Fish- 
burn, Walla Walla, Wash.—Filed October 4th, 
1892. 

Claim.—A gauge provided in its horizontal arms 
with globe valves, each containing a spring-pressed 














check valve, the ‘check valve in the spring globe valve 
being provided with an aperture to — the steam 
to pass to the under side of the said check valve when 
seated, substantially as shown and described. 


491,188. Apparatus ror Sprxninc METAL, BE. Polte, 
Sudenburg, Magdeburg, Germany.— Filed August 
6th, 1891. 

Claim.—(1) The combination of matrix H, the inner 
shape of which corresponds to the outer shape of the 
work to be produced, with oscillating spinde 8, secured 
to the matrix, a nut M, engaging the spindle, and with 
a mandril adapted to be received by and rotating in 


491,168 a 





the matrix, substantially as specified. (2) The com- 
bination of matrix H, dle 8, 
pivotted nut M, and with the mandril V, ited to 
engage the matrix and with the adjustable friction 
ro = hey for supporting the matrix, substantially as 
specifi 





491,109, TeLernone Case, S. W. Holman, Boston 

anne Recenter 5th, 308. ' 

aim. cable composed of two or more 

of twisted electric aoe mg each pair having a ae 
of different pitch from that of any adjacent pair, for 
the purpose specified. (2) A cable composed,cf two or 
more twisted pairs of electric conductors, in'a part or 
all of arsenal yea the direction of the twist is periodi- 
cally reve , and in which such sections of twist in 
each pair differ in length from those in any adjacent 


pair. (3) A cable composed of two or more twisted 
— of metallic circuit electric conductors, each pair 

ving a twist of different pitch from any adjacent 
pair and each pair mea the direction of its twist 
reversed at regular intervals, which intervals in each 
differ in length from those in any adjacent pair, for 
the purpose substantially as described. 


491,213. Aprar tus for Castine Incors, 7. Kaye, 
Homestead, Pa. —Filed November 30th, 1891. E 

Claim.—(1) A moulded ingot mould having a matrix 
with downwardly converging sides, and means for 
cooling the lower portion of the mould, substantially 
as described. (2) A moulded ingot mould having a 
matrix with downwardly ae sides and cooling 
pipes embedded in the lower portion of the mould, 
substantially as described. (3) A moulded ingot 
mould having a matrix with downwardly converging 
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sides, a removable top section, and means for cooling 
the lower portion of the mould, substantially as and 
for the pu described. (4) A moulded ingot 
mould having a matrix with downwardly converging 
sides, a removable top section tape: in the opposite 
direction, and means for cooling the lower portion of 
the mould, substantially as and for the purposes de- 
scribed. 
491,217. Sream Generator, A. Langton, Deptfor! 
Pier, England.—Filed July 19th, 1892. 
Claim.—(1) The means above described for securing 
a water-tight connection between the tube plates and 
the tubes of steam generators, and consisting in the 
combination with a tube having an externally 
cylindrical end and a tube plate having in its outer 
face around the tube hole a ve inside of which is 
an ——— cylindrical portion, of a ferrule entering 
having an internally cylindrical return 
flange which fits the said externally cylindrical 
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portion of the plate and forms a cylindrical metal-to- 
metal joint between the ferrule and the plate, as 
herein set forth. (2) The combination with the tube 
and a tube plate having in its outer face around the 
tube hole a ve forming a cylindrical portion, of a 
ferrule which enters the tube and has an internally 
cylindrical return flange fitting the said cylindrical 
portion, and which is screw-th led to engage with 
a screw-thread in the tube or tube plate, substantially 
as herein set forth, 
491,264, Harvester Ree, A. Rekart, Fort Jennings, 
Ohio.—Filed September 19th, 1892. 

Claim.—The combination with the shaft of a har- 

vester reel, of the hubs a and spokes , diagonal bars 


Ser ae : 





secured to the extremities of said s aut % 
secured to said di 





= age » atin’ in position 
to catch the grain, substantially as set forth and 
described. 
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DREDGING. 
By W. H. WuHee er, M. Inst. C.£. 
No, IIL. 


Eroding dredgers.—Various one have been made 
from time to time to disturb and break up shoals in rivers 
by mechanical agency. Harrows of different descriptions 
have frequently been used for this purpose, and the first 
attempt at deepening the River Clyde was accomplished 
by the use of both harrows and ploughs. 

Another means of erosion used is by fixing movable 
dams across the channel to be operated on. This plan 
was tried in the Stour, which is about 50ft. wide 
and 6ft. deep, at the beginning of the present cen- 
tury, for the purpose of removing shoals in this river. 
One or more barges were fitted up with a central and 
two wing dams, the whole covering the entire width of 
the channel. These dams were attached to frames, and 
were raised and lowered by chains actuated by winches 
on the deck. Where the ground was hard they were 
fitted with spikes or scrapers on the bottom. When the 
dam was lowered ahead of from 6in. to 12in. accumulated 
at the stern, and this was sufficient to drive the boat 
slowly forward, and the mud and silt being loosened by 
the cutters, was scoured out and carried away by the current. 
The boat never attained a greater speed than three miles 
an hour, and it took from five to six days to clear out five 
miles of the river. A machine of this description is still 
used for clearing out the mud which accumulates in the 
river between Sandwich and the sea, a distance of twelve 
miles. A modification of this machine, called the Kingston 
scouring dam, has been used for deepening the river 
Welland, and for the entrances to some of the canals in 
India. Revolving cylinders, having spikes on them and 
drawn along the bed of the stream by horses, have been 
in use in the Fen districts for stirring up the deposit in 
the drains and allowing the current to carry it away. 
Recently an improved machine of this kind has been 
brought out by Mr. Harrison, of Spalding, the hedgehogs 
being worked by a wire rope from a barge fitted with a 
drum actuated by steam power. 

The screws of steamers have also been successfully 
used for eroding and breaking up shoals. On the 
Mississippi and Ohio, scrapers of various kinds have 
been tried. Sand and mud has also been pumped up 
from the river bed and allowed to be transported out of 
the channel by the current. Particulars of these various 
machines will be found in an article on the “ Transport- 
ing Power of Water,” as applied to the improvement of 
rivers, in THE ENGINEER of October 25th, November 28th, 
1889, and July 18th, 1890. 

At Tilbury Docks the tide from the Thames enters the 
tidal basin through the piers at the entrance with con- 
siderable velocity, bringing with it a large quantity of 
mud in suspension, which is deposited in the slack water. 
To remove this four large dredgers were formerly used, 
the weekly cost amounting to £1000. Subsequently this 
deposit has been removed by the use of a steam tug, pro- 
vided with pumps attached to an iron tube trailing in the 
mud on the bottom of the basin by india-rubber pipes. 
Water is forced through the tube into the mud, which is 
thus stirred up and kept in suspension, and flows out with 
the ebb tide. The weekly cost has by this means been 
reduced to £27. A full description of this apparatus will 
be found in Tur Enoineer of August 16th, 1889. The 
same process has also been used at Swansea in main- 
taining the depth of the tidal basin, and the channel lead- 
ing from the same, but owing to the nature of the material 
has not been found to act so successfully as at Tilbury. 

A machine for deepening channels by erosion, called an 
Eroder Dredger, has been invented and used by the author. 
The eroder consists of a cone-shaped cutter, 4ft. in diameter 
at its widest part, having a number of blades fixed on the 
periphery. This cutter is fixed on a steel shaft working 
in a frame which can be raised or lowered through a 
well in the boat, and is driven at a speed of 100 revolutions 
a minute. An eroder-dredger built of steel for the 
Boston Harbour Commissioners by Messrs. Scott and Co., 
of Goole, under the author’s directions, was 46ft. long, 
13ft. beam, and 6ft. deep. It was provided with a well 
forward in which the frame carrying the shaft of the 
cutter worked. The cutter was driven by a pair of com- 
pound engines of 35 indicated horse-power, this engine 
also being used for raising and lowering the frame and 
working the winches, and the screw for propelling 
the boat. A 5-cwt. Priestman grab was fitted on 
the deck for use when the eroder was not working. This 
was worked by an independent engine. The cost of this 
machine complete was £1450. An eroder-dredger of 
similar construction, but without the grab, built for the 
author, for deepening a small tidal river, by the same 
firm, cost £1060. These machines are capable of eroding 
and disturbing either warp or hard clay. The cutter re- 
volving rapidly disintegrates the material to be acted 
on, and the rapid revolution of the cutter causes a strong 
centrifugal current in the vicinity. The peculiar form 
given to the cutter allows it as the boat is warped for- 
ward to keep cutting away the material and detaching 
small pieces, which are whirled round and rubbed against 
the face. The detached material is thus so rubbed together 

and churned that the particles become completely dis- 
integrated and reduced to a size sufficiently fine to float 
and be carried away by the current in suspension. 
The machine thus automatically adjusts the size of the 
particles to the strength of the current. Shoals of soft 
material can be removed by this machine at a total cost 
of less than a penny a cubic yard, and of hard material at 
a cost varying from this to two pence, according to the 
compactness of the material. 

Cost of dredging.—The cost of dredging varies very 
considerably according to the circumstances under which 
the work is performed. Where a sufficiently large amount 
of material has to be removed to warrant the purchase of 

lant and the employment ofa regular staff, dredging can 
e done with hopper suction dredgers, including wages, 
coals, repairs, and transport, for twopence perton. With 
stationary bucket dredgers and steam hoppers, the cost 





may be taken at about 3}d. to 4d. for free material. 
With hired plant for small quantities, the price will vary 
from 9d. to 2s. a ton, and leekoed clay even more than this. 
The following examples of dredging have been selected 
as ranging over a wide number of typical cases. From 
these it will be seen that material raised and transported 
by hopper dredgers costs less than when raised by 
stationary machines; and that suction dredgers afford the 
most economical means of raising material. 

On the Clyde about a million and a-half cubic yards 
are dredged annually at a cost for 1890 of £88,667, or 
about 606d. per cubic yard, or say 4°60d. per ton, of which 
£13,954 was for maintenance of the channel at its normal 
depth, and £24,713 on account of improvements. Between 
1845 and 1890, 35,205,242 cubic yards were dredged. The 
plant used by the Trust consists of two double ladder 
dredgers capable of dredging to 28}ft. and 82ft.; three 
single dredgers capable of dredging to 33ft.; a floating 
steam digger fitted with 10-ton crane ; eighteen steam 
hopper barges, besides a number of other boats and 
appliances. Recently there has been added to the fleet a 
new bucket single ladder dredger of 750 indicated horse- 
power capable of raising 600 tons an hour from a depth of 
40ft. and two large steam hopper barges. The average cost 
of dredging sand, mud, and clay from Port Glasgow and 
Bowling Harbour and conveying it twenty-seven miles 
to Loch Long in 1871-72, as given by Mr. Deas in his paper 
(Min. Proc. Inst. C. E.,” vol. xxxvi.) was:— Dredging, 
per cubic yard, 2°45d.; conveying, 4°28d.; total, 6°73d.; or, 
say, 511d. per ton. For hard till and clay from Erskine 
Ferry, North Bar, and Elderslie rock, and conveying to 
the same place :—Dredging, per cubic yard, 13°88d.; con- 
veying, 13°82d.; total, 27°70d.; or, about 21°05d. per ton. 
In the year 1892 the total quantity dredged amounted to 
1,598,984 cubic yards. Of this, 651,648 cubic yards were 
taken from the excavations for the Cessnock Docks. One 
of the dredgers raised 646,080 cubic yards, the engines 
working 3417} hours—equal to 189 cubic yards an hour. 
For dredging in the lower part of the Clyde, at Greenock, 
Mr. Stevenson gives the cost of dredging and conveying 
soft material seven miles, to Loch Long, as:—Dredging, 

er cubic yard, 2°54d.; conveying, 2°47d.; total, 5°01d. 

his is equal to about 4d. per ton. The work was done 
with a single-bucket ladder capable of lifting 500 tons an 
hour, and three screw hoppers. In 1892 the quantity 
dredged was 188,875 tons, the quantity in the previous 
year being 478,000 tons. The recent dredging has been 
amongsta bed of hard clay and boulders near Port Glasgow, 
some of the stones weighing from five to six tons. 
Altogether in one year 155 of these large stones were 
raised, weighing together 981 tons. 

On the Tyne, where, from 1838 to 1890, 87 million tons 
have been removed, the cost of dredging has varied from 
64d. per ton for hard clay and boulders conveyed to sea 
seventeen miles, to 24d. per ton for sand conveyed six 
miles. Taking the returns for one year, the quantity 
dredged was 3,591,947 tons. The average cost of dredg- 
ing and conveying to sea in hoppers was 1°85d. for dredg- 
ing, and 1°54d. for transport, a total of 3°39d., including 
repairs, but not interest on outlay or depreciation. For 
stiff clay and boulders the cost was 6°34d., and sand 2°35d. 
conveyed six miles. Mr. Messent estimates that repairs 
cost ;°;, coals ;4;, wages, stores, &c., 35;, of the total cost. 
Where rock heal to be blasted, the prices were :—Blasting, 
1°60d. per ton ; dredging, 6°21d.; conveying, 3°60d.; total, 
11°41d._ The above prices include repairs, but not interest 
or depreciation. In 1889, 2,090,814 tons of material was 
removed at a cost of 359d. per ton. The cost was 
divided as follows :— 


Hopper 


Dredger. Barges. Total. 
Per cent. Per cent. Per cent. 
a eee ee 8 
Coals andcoaling ... ... 9 i. 11 
eae a, 37 45 
OU Ee ee. Ee, Cee 
eS. / ie ie eee: 
Total 100 100 100 


The plant consists of five double ladder dredgers, dredg- 
ing from 29ft. to 86ft.; one single ladder dredger, eight 
steam tugs, forty-seven wooden hopper barges, ten screw 
steam hoppers. From 1858 to 1890, £300,000 was spent 
in dredging plant and £1,557,036 on dredging. 

On the Tees, between 1854 and 1889, 244 millions of 
tons were removed, and upwards of £400,000 was expended 
in dredging and the necessary plant. In 1889, 1,003,130 
tons were dredged ata cost of £18,812—equal to about 4°50d. 
per ton. The plant consists of four double ladder dredgers, 
a Priestman grab, eight steam tugs, thirty-five hopper 
barges and other appliances, the total value being estimated 
at £114,000. Ina paper in the ‘*‘ Proceedings” of the Insti- 
tute of Civil Engineers, Mr. Fowler gave the cost of dredg- 
ing 18,557,820 tons up to the end of 1885 as £387,536, of 
which £188,036 was for plant, and £249,500 for dredging 
and conveying to sea. The particulars of working of two 
of the dredgers in removing 1,368,000 tons is as follows :— 
Wages, stores, and maintenance, 1°670; coals, -120; 
repairs, 614; total, 2°404. The material removed was 
sand. The cost of blasting, dredging, and removing 
124,000 cubic yards of oolite rock was £26,781; equal to 
4°32 shillings a cubic yard. This shale rock has since 
been removed by the dredger by means of steel claws 
fixed on the bucket chain. 

At Hartlepool 4,635,845 tons have been removed during 
twenty-one years up to 1891, or about 270,000 tons a year. 
The average cost of lifting and transporting has been 
2:773d. per ton. In 1891, 200,660 tons were dredged 
at a cost of £2605, or 3:11d. per ton, the average cost 
for 1890 being 3-386d. 

For cutting a deep sea channel through the sand and clay 
banks in Belfast Lough, two twin-screw hopper dredgers 
having engines of 1000 indicated horse-power, of a capacity 
of 800 tons, were employed, each capable of lifting 500 tons 
an hour, and of working toa depth of 30ft. The dredgers 
commenced work in 1885, and during the greater part of 
the time have worked night and day by aid of the electric | 





light. The distance of transport was ten miles. The 
cost of removing 5,474,424 tons is given by Mr. Salmon 
as £42,486, or an average cost of 1°85d. per ton for 
raising and depositing. The interest and depreciation is 
estimated at 1:25d., making a total of 310d. per ton. 
The total time of working was 554. months, the average 
weekly tonnage dredged and deposited by each machine 
was 1238 tons; about one ton of coals was used: in the 
removal of 404 tons of clay and sand. The number of 
engine hours run a day was about 21}, but the average 
for the six days, 19} hours. Four journeys were made in 
aday, the dredging occupying about 1} hours, and thetrans- 
port 3} hours. 

A hopper dredger, of 800 tons capacity, working at 
Blythe, raised in 531 hours 153,243 tons. The steaming 
time was 2104 hours, the material being conveyed two 
miles to sea. The cost per ton is given by Mr. Sande- 
man as 1-03d. per ton for wages and stores, but excluding 
hire and repairs. 

In dredging the bar away in Carlingford Lough, the 
operations were considerably delayed owing to the 
roughness of the sea. Dredging could seldom be carried 
on when the wind blew from the southern half of the 
compass. In 1871 the dredger was only able to work on 
sixty-seven days, and in 1873 on 131 days, and on many 
of these days only for from two to three hours. The 
material removed was plastic blue clay, with shingle 
and boulders up to four tons weight. The rise of tide in 
the Lough was about 16ft., and the new channel was 
excavated so as to give 18ft.atlow water. The dredgers 
were twin-screw, with engines of 60 nominal horse-power, 
capable of raising 150 tons an hour. There was one 
steam hopper barge of 180 tons, and two hoppers without 
steam anda tug. The dredger was so constructed as to 
be able to lie at anchor on the bar in rough weather. 
The average amount raised in one day’s work was 850 
tons. The cost, including insurance, was 1s. 5d. per ton, 
of which 3% was for dredging, and ;, the transport. 
It took one ton of coals to 120 tons of materials. The 
lowest contract that could be obtained for this work was 
8s. per ton. 

At Aberdeen the cost of dredging and discharging 
one mile from the pier head three million tons of clay, 
boulders, gravel, and sand during the years 1867-80 is 
given by Mr. Smith as averaging 5°85d. per ton, includ- 
ing wages, coals, stores, and repairs. Interest is estimated 
at 1:50d. ~The quantity of stones lifted amounted to 
17,000 tons. Assuming one ton to equal 18ft. of solid 
ground or excavation, this is equal to 11}d. per cubic 
yard, measured in situ. Four single-ladder bucket 
dredgers are in use, and eight hopper barges. In 1892 
206,270 tons of silt was raised at a cost of 5d. per ton, 
and 624 tons of boulders at 8s. 5d. per ton. 

At Ayr, with a hopper dredger having a capacity of 
500 tons, the cost per ton of dredging and conveying 
three miles 78,194 tons of material, consisting of 
four-fifths clay and boulders, one-fifth sand and silt, 
was 0°940d. per ton, exclusive of repairs. Wages were 
0°703d.; coal, 0°147d.; stores and oil, ‘090d. The vessel 
required ten hands to work her. The time occupied in the 
work was :—Transport, 73°47; repairs, &c., 4:02; coal- 
ing, 2°68; detentions from weather, 10°39; other deten- 
tions, 9°44; total, 100. The cost of dredging the same 
material by a stationary dredger was 4°897d. per ton. 

The cost given by Mr. Capper of dredging a new channel 
from the estuary to Swansea Dock—the material con- 
sisting of mud, clay, and gravel—was for 336,768 tons, 
removed with a dredger and hoppers hired from the 
Tyne Commissioners :—Cost of bringing and returning 
dredger and hoppers, 3°71d. per ton; hire of plant, 3°20d.; 
working, 1°93d.; towing, 0°93d.; repairs, 0°68d.; total, 
10°45. Subsequently with a double-ladder dredger capable 
of lifting 900 tons an hour, purchased at a cost of £27,500 
—with hoppers costing £2100 each—the dredging and 
conveying cost 3°525d. per ton, exclusive of interest 
or depreciation. The percentage of the time occupied 
in the work was :—Repairs, 16°36; coaling and delay 
from traffic, &c , 17°36; bad weather, 16°50; dredging, 
49°78 ; total, 100-00. 

In an official report of the engineer of the harbours and 
rivers in Queensland, the cost of raising 63 million cubic 
yards by three dredgers in twelve years averaged 7°51d. 
per cubic yard, say 570d. per ton. The price varied 
very considerably according to the quality of the 
material, and the distance to which the spoil had to be 
carried. The lowest cost was 3°49d. per cubic yard 
at Cairns. In the narrows at Gladstone the cost was 
27°83d. per cubic yard, the material being of an ex- 
tremely hard and obstinate nature. 

In the improvement of the harbour at Bilbao and 
dredging a channel 3280ft. long and 18ft. below low water 
in 1869, about three-quarters of a million cubic yards of 
sand and mud had to be removed and raised from the 
barges 21ft., and discharged into the old river channel. 
A central ladder dredger, capable of raising 800 tons a 
day, was used, and the material was raised from the 
barges’ by skips raised and lowered by a 12-horse 
power portable engine. The average cost per cubic yard 
as given by Mr. Barron, the resident engineer, was :— 
Dredging and filling barges, 2°10d.; barging, 1°61d.; dis- 
charging barges, 3°41d.; total, 7°12d.; or about 5°55d. 
per ton. 

The dredging in the Sulina Channel of the Danube, 
consisting of 1,749,392 cubic yards of clay and sand, cost 
with the bucket dredger of 40-horse power, 2°414d. for 
dredging, and 1:597d. for transporting two miles, a total 
of 4:011d., equal to about threepence per ton. For raising 
and removing 3,284,834 cubic yards with a suction pump, 
the average cost was 2°402d. per cubic yard, or about 
1°825d. per ton. 

In the River Weser about 14 million cubic metres have 
been removed since the improvement works commenced 
in 1882, the quantity during the last few years being over 
four million cubic metres a year. The dredging is carried 
on night and day by aid of the electric light for ten 
months in the year, being interrupted during the rest of 
the time by the ice. There are employed six bucket 
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dredgers capable of raising 120 to 250 cubic metres an 
hour, two suction dredgers, three chain dredgers with 
driving engines liftin * g 150 . 180 cubic a an hour, 
twenty-two steam hoppers, five tugs, and sixty barges. 
The material is deposited by the hopper : at the 
back of the training walls so long as the depth of water 
will allow of this being done; but when it becomes too 
shallow, the material is deposited by the hopper at the 
side of the channel, and raised by buckets and chains and 
discharged through sheet iron tubes 1°64 m. diameter over 
the walls, the average distance being 1500ft. Water is 
discharged into the pipes by a centrifugal pump at the 
rate of nine of water to one of material. In some cases 





by coiled wire inside. A derrick supported the flexible 
tube, and raised and lowered it. The pump, the fan of 
which was 2ft. in diameter, raised on an average 200 
tons of sand, gravel, and stones per hour, working in a 
depth of 25ft., the maximum quantity being 400 tons. 
Occasionally large stones and iron bucket pins over 8 Ib. 
in weight were sucked up. The cost of the dredger was 
£2000 ; and of raising the material and conveying two 
miles to sea, 2d. per ton; the quantity raised being about 
200,000 tons a year. 

The suction dredgers used in the construction of 
the Amsterdam Canal had centrifugal pumps 4ft. 
in diameter, with 18in. suction and delivery pipes, 


the mud is raised by the pumps through suction pipes.| the pumps running at 180 revolutions a minute. 


The cost of the dredging and removal by the transporting 
machines on to the land is 0°29 mark per cubic metre, 


or including interest on outlay and depreciation, 0°45 | 


mark. This is equal to about 3°50d. per ton for the 
dredging and deposit of material, and 2°80d. for interest 
and depreciation. 

At Lowestoft, the dredger used by Mr. Langley was 
60ft. long by 20it. beam. The suction pipe was 12m. 
diameterand 25ft. long, made of india-rubber, strengthened 


The pipes were fixed between guide timbers fixed to the 
end of the vessel, and tackle provided for raising and 
lowering them. The engines were worked up to about 
55-horse power, and 1} tons of coal was used a day. 
The cost of the vessel and pump was £5000. Each 
machine raised and delivered about thirteen hundred 
tons of sand a day into barges, at a cost of about 14d. 
per ton. 
(To be continued.) 





CONDENSATION OF STEAM IN STEAM 
ENGINES. 


By B. Donkix, Jun., M. Inst. C.E. 


THERE is little doubt that the “forms” of single, com- 
pound, or triple engines have a good deal to do with 
steam condensation, particularly as these forms generally 
mean considerable cold areas of condensation in contact 
with the hot steam. The steam temperature range in 
each cylinder has, according to experimental results, 
much less influence than the temperature of the metal. 
When cylinder walls are heated till their temperature equals 
that of the steam, there is less condensation per square 
foot of internal surface than with non-heated walls. The 
indicator diagrams show that the pressure and tempera- 
ture ranges are increased; so that as compared with 
cooler surfaces, there is less condensation and greater 
range, and experiments confirm this. 

Take the case of two modern triple engines by two 
different makers. Even when made for about the same 
power, steam pressure, and speed, they differ consider- 
ably in their clearances plus passages, and also in their 
volumes, particularly in the extent of the hot or cold 
internal surfaces. This is probably one reason why 
similar engines give often very different results in the 
weight of the steam per indicated horse-power per hour. 

The extent of the metallic areas touched by the steam 
and their temperature have not, I think, been sufficiently 
considered hitherto, and they have a large effect on con- 
densation. 

The experiments at Bermondsey prove that non- 
heated iron surfaces, with non-superheated steam, pro- 
duce a large condensing effect. Then besides the 





temperature and extent of surfaces, experiments show 
the importance of the heat penetration per stroke into 
the metal walls. This is greater the lower the tem- 
perature of the metal, and much less with hotter walls, 
say with steam jackets, or superheated steam. The 
temperature holes in the metal walls bring this out 
clearly. With non-heated walls the penetration per 
stroke may be taken, say, at about jin. and less, depend- 
ing on speed or time of exposure, kc. We therefore have 
a certain weight of metal heated and cooled per stroke 
at the expense of the steam—say, 100 deg. F. range at 
the surface, and no range at jin. deep. This means the 
formation of so much water per stroke. So many pounds 
of iron heated up so many degrees means so many T.U. 
per stroke lost by the steam and water produced. 

Before a piston moves at each end of each cylin- 
der, condensation on all the boundary walls takes 
place at constant volume, and the maximum condensa- 
tion occurs during this time. The steam is at its 
hottest or maximum pressure, and the metal at its 
coolest or minimum temperature. This shows the im- 
portance of experiments on condensation at constant 
volume, irrespective of power, with different surface con- 
ditions, the internal area and temperature of metal being 
known. 

I add the calculated volumes and surfaces of three 
different types of engines—single, double, and triple. 
Perhaps others will help in this direction, and give 
some actual figures, which are seldom easy to obtain. 
Asketch of a triple engine is added, showing in a diagram- 
matic form the range of steam temperature in each 
cylinder, the depth of heat penetration per stroke into 
the metal, &c. 


Comparison of Volumes and Surfaces Exposed to Steam in Single-cylinder, Compound, and Triple Engines (90 to 95 per cent. of 
stroke taken as release). 


Volume. All surfaces. 
(1) Small Single-cylinder Engine—{6in. diam.), cu. ft. . ft. aq. ft. 
indicating some 8—10-H.P. ... ... ... 0°130 . ae or for 1 cub. ft. vol. 16°1 surface. : 

(2) Compound Engine (indicates some 50 to 60-H.P.— ; 

Ob OS eee ees . 16°36 oa .- CF Tank. ft. val, 5°35 surface. 

L.P. cylinder... ... ee a es Ditto. 2°90 a 
(3) Triple Engine (indicates some 200-H.P.)— 

ba” ele eo ees re ee 6°97 surface. 

; aces ee) LS GO CME kos , . 4°96 4 

L.P. us os con 47°3 3°30 ne 


These figures include the volumes and surfaces generated by piston, and all clearances and passages between cylinders, also 
surfaces of pistons. 
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THE ROYAL INSTITUTION. 


LORD RAYLEIGH ON SOUND, 


In the fifth and last of his lectures on sound, Lord Ray- 
leigh, in speaking of progressive waves through the atmo. 
sphere, instanced the case of a pipe, in the middle of which 
is liberated a mass of tee Cones air; & wave will then go 
each way; after a time the two waves will separate from 
each other, and go on unchanged; these waves will no 
longer tend to subdivide into two, and will not consist of 
compressed or rarefied air, yet they have a compression, and 
at the same time, a motion of progression. To take another 
case, suppose a sphere of compressed gas to be suddenly freed 
in the atmosphere, as by an explosion, a wave will propagate 
itself outwards in all directions, and it might be thought that 
the air would afterwards return to its normal density, but 
that is not so. The wave of progression will be followed by 
a wave of rarefaction of equal importance, and only after the 
latter has does the air return to its ordinary state. 
When windows have been broken by such waves, in the 
majority of cases the windows have been sucked outwards, 
It — be asked why a window should not go first one way 
and then to an equal extent back again. The window js 
loosely attached to its frames ; the glass is first pushed in. 
wards and perhaps gives way, so the wave of compression 
spends some of its force in tearing away the glass, conse- 
quently the wave of rarefaction thereby gains its advantage, 

Lord Rayleigh then drew attention to the actual motion of 
aérial particles during the e of sound-waves, and 
afterwards to the nature of the vibrations of inverted glass 
bells when excited radially by a violin bow, or circum- 
ferentially by a wet finger. Then he dealt with the vibra- 
tions of church bells, and what principles are involved in the 
general shape they have assumed, as the result of a long 
course of empirical experience. They are particularly rigid 
about their largest diameter. Next, he dealt with the 
musical vibrations of metallic plates. Finally, he performed 
a curious experiment, in which a little paper disc, about as 
large as a sixpence, was suspended at the mouth of a hori- 
zontal resonator by a fibre. During the vibrations the disc 
ee not set itself edgeways to the currents of air, but across 
them. 

In the course of his remarks, Lord Rayleigh drew attention 
to the following table, setting forth the lengths and times of 
vibration of the waves producing certain musical notes:— 


Length in Number of vibrations 
Musical note. centimetres. per second. 

ee ak 0. ee. ke Se ks +* 256 
qc. . 600 512 
c3 300 1,024 
C4 15°0 2,048 
co 75 4 096 
Cs 37 8,912 
e 3-0 10,000 

7 18 16,000 
cs 09 33,000 
Gs 0-6 ,000 





THE PERMANENCY OF ee AND OTHER PIG. 

Mr. W. J. Russell, F.R.S., in the course of a lecture on 
Egyptian pigments, under the chairmanship of Dr. William 
Huggins, said that itis useful in these days to know what 
eo have resisted the action of air and light during 
rom 4000 to 6000 years. He had been analysing some pig- 
ments brought from Egypt by Mr. Flinders Petrie, who had also 
supplied the dates at which they had been used. One of the 
pigments much used on the outsides as well as the insides of 
the ancient Egyptian temples was a red, which he—the 
speaker—had found to consist of 70 to 80 per cent. of ferric 
oxide ; the remainder was practically clay ; it was, in short, 
an oolitic hematite. He had found that he could not rub 
this hematite down dry, but by rubbing it under water in a 
great heavy Wedgwood mortar, it could be brought into 
powder, and was then immediately ready for use without the 
admixture of any vehicle, for it would stick to the fingers, 
face, clothes, hair, or anything else, in an unpleasant manner. 
He put some of it in nitric acid to show that that liquid had 
no effect upon it; he made red hot part of a thin plate of iron 
painted with it; it grew darker under intense heat, but when 
the plate cooled the paint resumed exactly its original 
colour. This red, said the lecturer, is permanent and 
unfadeable in every way. 

Dr. Russell then drew attention to a yellow ochre, un- 
fadeable, and consisting of peroxide of iron combined with 
alumina, lime, and some water—in short, a coloured clay. 
This yellow is changed permanently by heat into a kind of 
a burnt sienna colour. He next exhibited an orange 
colour, made by Nefermat about 4000 sB.c. The said 
Nefermat was one of the first agen builders; he also 
erected temples. The figures in his coloured work were cut 
into the stone; they were likewise undercut and sized, after 
which the hollows were filled in with the colours in a pasty 
state. He mixed his colours with gum, and in one of his 
inscriptions he said that ‘‘ he made it for his gods in unspoil- 
able writing.” 

The earliest blue colour used by the ancient Egyptians was 
chessylite. In later times they found out how to manufac- 
ture a blue which he, Dr. Russell, had also managed with 
much difficulty to make ; it was a “ frit,’’ not much differing 
— from plate-glass, as shown by the following 
table :— 


Egyptian English 
Constituents. Blue Frit. Plate Glass. 

MR as as del e~ oe! ca” oe. SE ee es 

a ae ee eee oe tar eee 
Copper oxide pelle. oa: +b..nhcces tas) ee oe 
— PO Sa ea i 788 .. .. 6°50 
ron oxide ’ Ro . 
Alumina, &. f°) “ot O57 .. .. 0°65 

a ey ar -. 10000 .. .. 100°00 


The white pigment the ancient Egyptians used was a 
sulphate of lime, which had a greasy texture, and was 
insoluble. They also used a pale pink colour, which consisted 
of 99 per cent. of the sulphate of lime just mentioned, mixed 
with an organic substance, which he had discovered to con- 
sist of alizarine and madder purple. He exhibited upon the 
screen the absorption spectrum of a weak solution of the 
ancient organic substance, and the bands of purpurine 


a > 

7 word of criticism may here be added. Sulphate of lime 
is sensibly soluble in water to the extent, roughly speaking, 
of about one grain to the ounce, hence the white pigment 
mentioned used in the dry atmosphere of Egypt, and inside 
the temples, may prove less durable in our own climate out- 
side building A is remark is made as a caution to those 
who might think of using sulphate of lime in England as 4 





> sea to to the weather, outside buildings, or 
other structures, because it has stood so well in Egypt. 
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‘Tus Exomerr” 


WINBY’S EXPRESS LOCOMOTIVE. 





We commence this week the publication of a series of 
illustrations of the most remarkable locomotive that has been 
constructed in this country since the building, more than a 
quarter of a century ago, of Mr. Robert Fairlie’s Precursor. 

Mr. Winby’s engine is to be exhibited at Chicago. It has 
already reached the Exhibition building, and is probably in 
its place by this time. It will be seen that the engine is very 
novel in design, and it is scarcely necessary to add that the 
workmanship of the engine is as good as possible. There will, | 
of course, be great differences of opinion about the merits of | 
the engine. There can be none as to ingenuity of the designer. | 
Mr. Winby is member of a firm of railway contractors—Messrs. | 
Westwood and Winby, London—and, we believe, served his 
time at Crewe, so that he is well up in his subject. 


j 

| 
* ° ° wr: * | 
Dimensions of Winby’s Locomotive. | 


Boiler (steel)— 
Height of centre from rail Sft. 2hin. 
CO ee ee 9ft. 2jin. 
Diameter of barrel—see sectional drawing 
ee ee Yin. 
Thickness of smoke-box tube plate jin. 

Fire-box shell (steel)— 
Length outside .. .. .. Sft. 11}in. 
Breadth outside at bottom +e 3ft. iifin, 
Depth below centre of boiler, front 6ft. Sjin. 
—_ below centre of boiler, back 5ft. 10}in. 
Thickness of wrapper plates .. .. gin. 
Thickness of throat plates gin. 

_ Thickness of back plates. . gin. 

Fire-box (copper)— 
Length at bottom inside. . Sft. 8Jin. 
Breadth at bottom inside + 3ft. 4}in. 
Centre of boiler to top of box front lft. 4in. | 
Centre of boiler to top of box back 1ft. 14in. | 
Thickness of tube plate .. ie jin. 
Thickness of other plates jin. 

Tubes (brass' 
oa eee 285 
Length between tube plates .. 14ft. 9}in. 
Diameter outside .. .. .. 2in. 

Chimney— 
Height from rail 13ft. 6in. 
Diameter inside. . lft. 9in. 


Heating surface— 





ubes 1817°4 sq. ft. 
Fire-box 1826 ,, 
NE ee eee ee 
SAREE. ae 3ka.. eat ein sed Sasi 05y nae 20 
Working pressure .. .. .. : . 1751. per sq. in. 
Ww — in working order— Tons ewt. qrs. 
SPS ae 25 
Leading driving.. 3 @& 9 
| ee a ae 
hese AS a 60 0 0 
Tractive force per Ib. of pressure.. .. .. .. .. 148°2 
Brake—The Westinghouse quick-acting brake is fitted. 


Sending geat—Gres am aud Craven's steam sanding gear is fitted 

to the four driving wheels. 

Cylinder cock gear—Hawthorn’s steam worked drain valves working 
simultaneously. 

Reversing gear—Steam and hand coupled together, and working all 
valve gear simultaneously. 

Injectors—Two No. 10 Holden and Brooke's “1892” 


Spri patent injectors. 


's—All the bearing springs and the bogie controlling springs of 
mmis’ latest pron digg - ili 





Engine.—Cylinders (inside) 


Diameter... l7in. 
ES ee eee ‘ 22in 
Centre to centre of cylinders .. .. .. .. 2ft. din 
Centre of cylinder to centre of valve spindle lft. 2in 
Ports on be of cylinder Se ae ae 
Diameter of piston-rod 3}in. 
Valve motion (inside)— 
on ra oe 
Slide bars, number per cylinder 4 
EMO MEIN sss, as. ae cs oe 3in. 
Crosshead (forged solid with piston-rod) 
eee lft. lin. 
Cylinders (inside)— 
Diameter... .. 16}in. 
ee ee eee 24in. 
Centre tocentre of cylinder .. .. .. .. 6ft. Sin. 
Centre of cylinder to centre of valve spindle lft. 3in. 
Ports on top of cylinder .. “a ee 
Diameter of piston-rod 3}in. 
Length of piston-rod .. oft. Sdin. 
Valve motion (outside)— 
SN RP eee ee ee 
Slide bars, number per cylinder (in one steel 
PsA Gar Se ae 86, 20. me 2 
de ee ae 6in. 
Crosshead (forged solid with piston-rod) 
RPS kas ee. cae saws. ox ae! SES 
All piston-rods and valve spindles have metallic 
uckin, ae ae eer eS ee 
Wheels (cast steel centres)— 
Bogie, diameter on tread .. 4ft. Oin. 
Driving, diameter on tread 7ft. 6in. 
Axles (steel)— 
ee eee 
Diameter of journals . . 6in. 
Length of journals l2in. 
Centres of bearings 3ft. 4}in 
Driving inside crank— 
Diameter of journals .. Shin. 
Length of journals ne 9in. 
Diameter of crank bearing Shin. 
Length of crank bearing 4}in. 
Cranks hooped and pinned 
Driving outside straight— 
Diameter of journals .. hae ns Shin. 
ee 10}in. 
Crank pin— 
a rn ne ae Ce ee 
Length 6in. 
Frames (steel) — 
From front end to centre of bogie.. .. .. ..  5ft. 3in. 
From centre of bogie to centre of driving wheel 9ft. Sin. 
From centre of driving wheel to centre of trailing 
1s, tt SRO a ee eee) eS 
From centre of trailing wheel to end of frame.. 4ft. 4in. 
Total length of frame.. on co 6s: co co SO. Thin 
Thickness of frames .. 46: ee ue, an 
SCCWOOR TERINOS 4. 5. oc. ce ce ce te oe See LOM. 
Between frames at frontend .. .. .. .. «. 8ft. 9in. 
Wheel base— 
Bogie wheel base.. .. eo oe ee 5ft. 8in. 
Fixed wheel base.. .. .. «s «« lift. 4}in. 
Total wheel a ae oe 23ft. Sin. 


The object aimed at in designing this engine was not so 
much to attain higher maximum speeds, or to take heavier 
—and therefore longer—trains, as, in the first place, probably 
any modern express is capable of attaining as high a rate of 
speed as the Permanent Way Department would consider 
desirable; and in the second place, the platform accommo: 
dation would be in most cases a serious objection to running 
very long trains, even were sufficient passengers always 








Swamw Enc. 


| available to make such trains pay. But whilst the modern 
| engine is capable of running at almost any desired speed, as 
| limited by the conditions already stated, when circum- 

stances are favourable, it falls very far short when things are 

against it, such as heavy head or side winds, banks to climb, 
| &c. Mr. Winby therefore set to work to design an engine 
| which, while not intended to attain a higher maximum 
| speed, should be capable of travelling at a much higher mean 
| speed. To do this it was obviously necessary to increase 
| largely the tractive power of the engine. It may here be 
| stated that an ordinary modern express—say, for instance, 
| Mr. S. Johnson’s latest—has four wheels coupled, ft. 
| diameter, and inside cylinders 18}in. by 26in., giving a 
| tractive effort of 106 per pound of steam, while Mr. Winby’s 
engine is capable of exerting a tractive force of 143 per pound 
of steam, with wheels 6in. larger in diameter. 

To get this large increase of tractive force meant, of 
course, in the first place increasing the grate surface; and 
as this can only be increased in one direction, the coupled 
wheels had to be pushed further apart, thus lengthening the 
coupling-rods. The latter reached such an inordinate 
length, that, after much investigation, the original design 
of a four-coupled engine with outside cylinders 22in. by 28in. 
was abandoned, and the design shown in the accompanying 
illustrations adopted in preference. This design has two 
pairs of cylinders, an inside pair 17in. by 22in., being coupled 
to the leading drivers in the usual manner, and an outside 
pair, 164in. by 24in., being coupled to the trailing drivers; 
there being no coupling rods each pair of wheels may go as it 
pleases, and there is no necessity to pinch the fire-box in any 
way. To supply steam to these four cylinders the boiler con- 
tains about double the usual heating surface, 28 square feet 
of grate, and 2000square feet of heating surface being provided. 
To enable such a surface to be procured, a boiler of a some- 
what peculiar type was designed. There being 235 two-inch 
tubes, the barrel to contain these, if constructed in the usual 
manner, would have been too large in diameter to go in be- 
tween the wheels. It is therefore made in section some- 
what like two Moorish arches facing one another, and united 
by heavy butt straps. To resist the bursting stress a row of 
screw-stays closely pitched together unite the two butt 
straps. These stays pass between the tubes, which are 
thus divided into two approximately equal bundles. 

To get tubes of sufficient length to give the required heat- 
ing surface, the smoke-box tube-plate is carried partly into the 
smoke-box, and the barrel of the boiler projects some way 
into the fire-box, or, in other words, the grate goes some way 
under the barrel of the boiler. Circulation at the sides of the 
copper fire-box is provided for by slits cut through the barrel 
plates, where they project into the fire-box shell. The centre 
line of the boiler is pitched 8ft. 2}in. from rail level. The 
internal steam pipe is Tin. in diameter, the regulator being of 
the ordinary double-beat Cornish valve type, and supplies 
steam to all four cylinders, the working pressure is 
175lb. Turning to the machinery, the inside cylinders, 17in. 
by 22in., are of perfectly ordinary design, cast in one, with 
the steam chests on the top; the exhaust opening is, however, 
double, one half serving for the outside cylinders. Ordinary 
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Stephenson link gear is used, the valves being driven by 
rocking shafts. The outside cylinders, 16}in. by 24in., are 
placed in front of the leading drivers, a long piston rod 
reaches past these to the guides, which are single castings of 
hard steel. The valves are on the top, and are driven by 
Joy’s motion, as is clearly shown by the engraving. Many 
remarks have been made as to the great length of piston rod 
unsupported by any guide ; but, after all, it is not so long as 
its connecting rod, and the latter has to stand all the stresses 
of the piston rod and a few more as well. 

All four valve gears are worked by a double-acting steam 
cylinder pivotted to the frame, and taking hold of an arm on 
the weigh shaft. This cylinder is worked by a small three- 
ported valve placed in a convenient position in the cab. To 
give more perfect command of the valve gear, ordinary screw 
reversing gear is provided in addition, coupled up by means 
of rods and levers to all the four gears. Therefore to reverse, 
steam is first admitted to the right end of the reversing 
cylinder, and the hand-wheel then turned in the usual manner. 
It was found in practice, with the full pressure of steam on 
the back of the valves, that the reversing screw could be run 
up and down by one hand with perfect ease. 

The cylinder cock gear is of Messrs. Hawthorn’s design, as 
now used by them on all their engines, each cock being 
worked by a tiny steam cylinder, all being controlled simulta- 
neously by a small three-way cock on the foot-plate, there 
being thus no rods or levers of any kind. Gresham and 
Craven’s steam sanding gear is fitted to the leading sides of 
the four driving wheels. The injectors are Holden and 
Brooke’s latest pattern, No. 10 size, fitted direct on to the 
boiler, there being thus no clack-boxes or pipes under pres- 
sure. The Westinghouse quick-acting brake is fitted, with 
blocks on all four drivers, the air reservoirs being cast in the 
drag-box. Attention may be directed to the size of all the 
journals and pins, the bogie-wheel journals being 6in. by 
12in.; leading drivers’ journals, 8}in. by 9in.; crank-pins’ 
journals, 84in. by 4}in.; trailing drivers’ journals, 8}in. by 
10in.; trailing drivers’ crank-pins, 5in. by 6in. No pin in 
any of the valve gears is less than 2in. diameter. Special 
attention was given to the size and arrangement of the oil- 
boxes, the engine being intended and fitted for very long runs 
at a high rate of speed. 

It was, unfortunately, found impossible to obtain sufficient 
space to exhibit the tender, as this, of course, had to be of 
somewhat exceptional size to suit the engine. It is 
designed to be of the double bogie American type, carried on 
eight wheels 4ft. in diameter, and to contain 7000 gallons of 
water and about 10 tons of coal, and weighs about 65 tons in 
working order. The total length of engine and tender over 
all will be 66ft., and the total weight in working order 
125 tons. It may be added that though the chimney may 
appear somewhat short and stumpy, it is carried to the maxi- 
mum running height allowed by the English railway com- 
panies. 








THE JUNIOR ENGINEERING SociETy.—At the last meeting of this 
Society, held at the Westminster Palace Hotel, Mr. Sidney Bould- 
ing, M.I. Mech. E., in the chair, a pee on “The Sanitary 
Engineering of Dwellings” was read by Mr. R. W. Newman, Stud. 
Inst.C.E., Mem. San. Inst. The author first showed how indispens- 
able to satisfactory results efficient ventilation and disconnection 
were, and proceeded to deal with the appliances employed in 
their attainment. These included various forms of traps, discon- 
necting chambers, sink and bath wastes, and overflow and safe 
are The connection of branch and main drains, the method of 
laying pipes, and the reasons for the absolute necessity of main- 
taining the invert true in line and gradient were next considered. 
In the subject of water-closets, the construction and working of 
the pan and hopper, valve wash out, flush down, and long hopper 
closets were passed in review. The characteristics of a good closet 
apparatus were :—Simplicity, self-cleansing, having no points where 
deposit could settle, when fiushed out the whole surface to be 
scoured, and every part to be made of smooth and incorrodible 
material. In regard to the question of water supply, the necessity 
of placing cisterns in light and airy positions was mentioned, and 
their frequent cleansing insisted upon, reference being made to the 
Public Health (London) Act, 1892, which provides that ‘‘ every 
local authority shall (not may) make provision for the proper 
cleansing of cisterns within their district.” The paper concluded 
with a brief summary of the most common defects met with in the 
drainage of houses, and in contrast to it, the sanitary engineering 
of a correctly drained house was described. An interesting dis- 
cussion ensued, in which Messrs. F. R. Taylor, A. W. Marshall 
King, P. G. Woldram, W. Wallis, and others took part. The 
author, in the course of his reply, referred to the importance of not 
merely a perfect technical training of those responsible for the 
inspection and carrying out of sanitary work, but also of a high 
moral and conscientious standard, without which the possibilities 
were that much of the work would be scamped. The paper was 
illustrated by numerous diagrams, and a collection of models of 
various sanitary engineering appliances were exhibited, lent by 
Messrs. Doulton and Co. 


BIRMINGHAM ASSOCIATION OF ENGINEERS.— A paper was read 
at the Grand Hotel, Birmingham, on Saturday last, the 8th instant, 
before the Birmingham Association of Engineers, by Mr. C. Taylor, 
of the firm cf E. Baylie and Co., Stourbridge, on ‘Chains and 
Chain Testing.” After giving a short account of the earlier kinds 
of chains and the various conditions of their production in factories 
and out workshops, illustrated by means of a few photographs and 
samples of work made in either case, Mr. Taylor went on to the 
larger and perhaps more interesting subject of actual results in the 
testing-house from finished chains. There were exhibited for the 
inspection of members a fair selection of the highest, medium, and 
lowest grades of chains as at the present time put upon the market, 
and a tabulated statement given, showing tests not only from the 
chains themselves, but also from the bar iron used in their manu- 
facture, comparisons being made of all three grades. After pointing 
out that the usual plan of breaking only three, or a very few 
number of links, out of any length of crane chain, was scarcely a 
first-class, and not even an approximate, means of ascertaining the 
quality or perhaps even the strength of a chain, he recommended 
all users of chains to select a yard of chain and carefully note its 
behaviour under gradual application of a breaking load. Some 
very instructive samples and figures were given of this method of 
testing and arriving at the quality of any chain. The question of 
collapsing of rings or wide links under strain, galvanising, and 
annealings of chains also came in for a share of attention. The 
question of welded steel chain was also touched upon, and some 
results given, but Mr. Taylor evidertly considered that the 
difficulty of making a number of consecutive welds, even by the 
most skilful of chain makers, were so great that a chain little, if 
any, stronger than a first-class iron one could be produced, 
although for wearing power perhaps the steel chain might be 
preferable. The lecturer explained that for the purpose of 
obtaining a fair average of ‘‘loss of strength,” due to working 
iron up into chains, over 2000 chains had been tested to destruction 
in some fifteen years of the firm’s trading. A large number of 
figures were given, the results of very carefully conducted experi- 
ments, and at the conclusion of the paper a discussion ensued, 
and the proceedings were agg to a close by the adoption of a 
hearty vote of thanks to Mr. E. Taylor for his paper, to which he 
suitably responded. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





HIGH-SPEED PUMPS AND MODERN WATERWORKS PRACTICE. 


Str,—I am pleased indeed that Mr. Rigg has accepted my 
criticisms in the friendly spirit in which they were really written. 
I amost feared, after writing, that he might think them slightly 
splenetic in tone. Long ago—but still, after having perused the 
work of a much earlier master—I derived profit from Mr. Rigg’s 
diagrammatic studies of the forces required to accelerate and 
retard the moving parts of high-speed engines, and it was really 
because of the satisfaction derived from these that I was dis- 
appointed with his treatment of a kindred subject, that of high- 
speed pumps. i 

I trust that my object in commenting on Mr. Rigg’s present 
work was quite clear. I wished to point out to younger engineers 
who might be interested, that many good records had previously 
been made on a road which Mr. Rigg seemed rather disposed to 
claim as his own ; and that, in my humble opinion, the conclusions 
he so cheerfully arrives at, in favour of a marked departure from 
present successful practice, are based on premises entirely insuffi- 
cient. Lest he should think that this is mere assumption or old- 
fashioned prejudice, I may say that I speak after a lengthened 
constructive experience and study of both centrifugal and recipro- 
cating pumping machinery up to very large sizes; I have also 
striven to keep out of the rut to which Mr. Rigg refers, as while my 
work overall might be described as general engineering, I have hada 
turn at both marine and locomotive engines, and with the assist- 
ance of your pages, Sir, I have tried to keep up a bowing acquaint- 
ance at least with the most advanced practice in all. 

Now the thing which Mr. Rigg says he can do so easily is, in 
effect, to drive the water through a large reciprocating pump with 
valves—a bucket-and-plunger pump is presumed—to stop it dead 
and start it again in sections, during every second or oftener, in its 
passage through the pump, and yet to maintain a mean velocity 
as high as is usual in centrifugal pumps, in which—when well 
designed, at least—the water flows through very well-formed pas- 
sages continuously, with nearly uniform velocity, and without 
encountering a single serious obstruction to its progress. I cannot 
help saying that I do not think Mr. Rigg has looked into the 
matter seriously enough. If he has, no one is better able than he 
to give your readers a diagrammatic and easily-legible representa- 
tion of the forces to be contended with at the beginning and end 
of the stroke, in the several sections of the pump whose dimensions 
and speed he himself has laid down, viz.: Type, bucket-and- 
plunger; bucket, 18in. diameter; stroke, 4ft.; crank revo- 
lutions, 70 per minute; or mean bucket speed, 560ft. 
We can also ask with fairness that the head shall be generally 
useful for waterworks purposes, say not less than 200ft., and it 
is to be understood that the design is to be generally similar to 
that of asmaller pump illustrated in your issue of March 3rd last. 
It is quite fair to ask so much of Mr. Rigg, because he himself has 
thrown down the gage of battle ; apart from all this his elucida- 
tions will be a valuable contribution to the literature of hydraulic 
engineering, because the subject has not yet been treated with any- 
thing like thoroughness. 

Now, I have not said that this problem cannot be solved—I am 
only sceptical—and I know that the pump would be very expensive; 
nevertheless, let me assure Mr. Rigg that should these diagrams 
show that a reasonably good cycle of operations is practicable, I 
shall join him in striving to get some water engineer to give the 
very high speed pump a fair trial, and that if we are ever successful 
in securing an order, and if he will allow me, I shall help him, con 
amore, in putting the whole into practical shape. I am audacious 
enough to think that my help will be of some service, and that in 
some matters of design I shall even take him with me. Then, Sir, 
when we two have finished and started the pump, we shall beg you 
to describe and illustrate it. Your readers shall judge how far it 
resembles the little father of March 3rd. 

I shall now, Sir, with your kind forbearance, traverse a few of Mr. 
Rigg’s later remarks and philosophical reflections, without malice, 
I trust, and only in the interest of accuracy, and in defence of 
waterworks engineers and their practice; that they need any 
defence is a purely gratuitous assumption on my part. I am not 
retained. 

Mr. Rigg is slightly discursive from the original thesis, but the 
whole subject of waterworks practice is interesting, and not too 
hackneyed ; therefore, you may permit me to follow him—once 
only. My statement that waterworks engineers are the best 
judges of speeds for pumps is perhaps rather broad ; they may not 

so of necessity, but as a designer, I should certainly attach far 
more weight to the advice of men who have spent years in observing 
the working and wear and tear of various types of pumping 
machinery, than to a conclusion drawn—I think I may say without 
offence—by a person of lesser experience, from what I maintain to 
be insufficient premises. After reading my present letter, Mr. 
Rigg will not accuse me of holding old-fashioned ideas, and I did 
not say that all water engineers preferred three-throw geared 
pumps—only many—and for smaller sizes. I know, as a matter of 
fact, that for a large output the geared Pa becomes quite too 
expensive, that direct-driven pumps, with a higher bucket speed, 
must be employed, and that more money must be paid for attend- 
ance, supervision and upkeep. 

When we try to secure the order for the very high speed pump 
we shall find, however, that the water engineer will insist on being 
judge of speed to some extent, because he will be responsible for 
the cost of upkeep; he, not Mr. Rigg, will be kept out of bed 
o’nights when things go wrong. Now a three-throw sew 2 isa 
capital thing for permitting a superintendent to lie comfortably in 
bed. A skilled engineer accepts no arbitrary bucket speed, if the 

ump is already made it will settle the speed for itself ; 100ft. will 
cnock some pumps to pieces, 250ft. will do for others ; I accept 
350ft. for M. Farcot’s pumps—not one, but several—because they 
are the work of a highly accomplished and experienced firm of 
engineers ; because the design in relation to the speed commends 
itself to my understanding, and above all, because the pumps have 
been at work for many years. The 18in. pump with 560ft. of 
bucket speed is not yet designed; my position regarding it is 
already quite clear. My mind is in no confusion between speeds 
resulting from long strokes and few revolutions, short strokes and 


many. In the present case Mr. Rigg has himself suggested both a 
stroke and a speed. I do not like to hear anything deroga- 
tory of the Cornish engine, which has been a splendid teacher, 


which was, and is to-day, a beautiful example of earlier 
engineering, and a perfect application of the principles which 
govern the acceleration and retardation of the moving parts of 
steam engines. The Cornish engine, not the marine engine, is the 
prototype of the economical waterworks engine of to-day : it is 
indeed the prototype of all economical steam engines. r. Rigg 
asks who led the way with triple-expansion. Ido not know—the 
question is still sub judice. Marine engineers were in the van; who 
led the van is another matter. I know that in 1874, or early in 1875, 
the late Mr. Daniel Adamson put a quadruple compound engine of 
540 indicated horse-power into a Lancashire mill; he was not a 
marine engineer ; and I do know that mining engineers who are 
of the same family as water engineers—not marine engineers—led 
the van with the compound engine. Some of the designs for the 
first, or one of the first quadruple—I think it was quadruple— 
compound engines, prepared by water engineers, happened to pass 
through my hands. They had no resemblance to marine practice, 
the cylinders were evidently developed from the highest class 
waterworks practice ; and if some of the recent triple-compounds 
for waterworks do happen, to the casual observer, tobe like marine 


engines, I fancy it is because the water engineer’s specifications 
fell, by competitive tendering, into the hands of North-East Coast 
engineers. 

y waterworks friends had no need to hurry unduly, they were 





ee 


already in possession of the most economical machinery jn 
existence ; with a pressure of only 601b. eed square inch they had 
secured results considerably better than those obtained at sea with 
leew? of 901b. and 1001b.; their results were, in fact, not far 

hind those now obtained with yr Pay ger engines and 
1601b. pressure. I make no point of this; I only state a fact, 
The conditions in the waterworks yard are favourable to securing 
better results than are ever likely to be reached at sea, and the 


mechanical efficiency of the waterworks engine, Tap is the 
highest which has ever been obtained. = 


Mr. Rigg says the water engineers have now got the new engine 
and the old pump. His ¢omparison of the horse and donkey is a 
little better than the parallel between pumps and bridges—he 
will persist in amusing himself—still it is not quite worthy of the 
subject. I might retort in the same vein, that the little father of 
March 3rd is only a donkey pump after all, and not at all likely 
to become the sire of a big racer, but that will not help us forward, 
Well, although he has been rather rude to them, water engineers 
are, as a body, big-minded men, and if he were to ask in a proper 
spirit, he might be allowed to see sections of the new-old pumps, 
I think he would find that on some of them, at least, the same care 
has been bestowed which he seems reluctantly to grant to the 
engines. He must not, however, expect them to resemble very 
strikingly the little father, to whom I shall now devote a little more 
attention. 

There is no serious difference of opinion as to the position of the 
air vessel. It is over his barrel, and over my delivery valves as 
well, When he can reach theoretical perfection, and keep the 
delivery valves open all the time, then we shall get at the racer, 
The valves will cease to be delivery valves: they will be non-return, 
and so pass out of the cycle of operations, out of the arena of 
discussion. When we secure the order for the racer we shall find, 
however, that though the water engineer will give us an overhead 
traveller to lift what we will, he will certainly object to lift three 
or four tons of air vessel when he wants to draw the bucket. | 
may say here that I prefer the term suction air vessel to that of 
vacuum vessel, because we want in that vessel not a vacuum but 
an air cushion, and even in common parlance it is better to say 
something like what we mean. . 

Mr. Rigg wants me to say, chapter and verse, where I have seen 
a pump like the little father. I have not said that I have 
seen one. One does not often find two drawings line for line, 
unless wholesale copying has been indulged in. What I have said 
in effect is that as far as I can see—and subject to correction, after 
the elucidations which I have begged Mr. Rigg to give us—he 
embodies no new feature or principle which will enable us to make 
a striking departure from present practice. 

I shall now take the little father in detail. Mr. Rigg has relin- 
quished the multiple valves—I told him they were twenty-tive 
years old at least. Every junior draughtsman knows that from 
foot valve to top of plunger the pump is just such as one may tind 
in dozens of drawing-oftices, and with dates as old as twenty years. 
Now as to the air vessel, Mr. Rigg knows perfectly well—at least 
many of your readers do—that he can take this off the centre line 
of the pump, place it closely alongside with a rationally shaped 
ample passage, that the flow can be made quite as good, the eddies 
probably fewer, and that the pump thus altered will run just as 
well as it now does. 

As to the reservoir round the barrel, Mr. Rigg is quite silent 
concerning the surmises in my former letter. In the absence of 
more information, I said it wassimply a plenum of water receiving 
therecurring shocksof thesuction columnin the usual way, thatit was 
not a suction air vessel at all. It seems only, in fact, a good means 
of feeding the foot valves when their time for opening comes. I said 
that many small circulating pumps received their water practically in 
the same way, that is, with an ample supply under ahead. I now re- 
member that in oneof Mr. Henry Davey’scontinuous delivery pumps, 
an annular chamber parallel to, but not concentric with the pump 
barrel, performs exactly the same function as Mr. Rigg’s reservoir ; 
and yet Mr. Davey, as far as I know, is not thinking of speeds of 
560ft. per minute. Mr. Rigg will, I think, credit me with ability 
to distinguish between little points in design and changes which 
involve new principles of action. Still, he has begun to teach us ; 
and we must know about the displacement efficiency of the little 

y > 

father at 225ft. per minute, about the TEP *, and about such 
little matters as snifting valves, air pet cocks, &c. I think I might 
venture to say that the valve areas, foot, and bucket, are too small 
for the speed, and that when these matters are rectified in the 
racer, its character will be entirely different ; it will, in fact, 
more resemble a high-class waterworks pump than does the little 
father of March ard. The story of the Glasgow and American 
pumps is amusing ; but neither will Mr. Rigg in London, nor I in 
Glasgow, be held accountable for all the dreadful things that are 
perpetrated in the august name of engineering. Glasgow is hardly 
my native city—but who cares! Let us get nearer this 18in. pump 
with 560ft. of bucket speed, D. H. Morton. 

Glasgow, April 24th. 


THE EVOLUTION OF THE MILL ENGINE. 


Sir,—The question has arisen from time to time as to the 
relative merits of various types of mill engines, so that I think 
some discussion upon the advantages or disadvantages inherent in 
each type of engine would not be out of place in your columns. 

Even at the present day there are engineers who maintain the 
superiority of the beam engine for mill driving ; and the reasons 
they advance in support of their views are that the beam engine 
runs ‘‘ sweetly” and noiselessly ; that there is an absence of 
vibration, clicking, and hammering of catch plates ; and that the 
wear and tear are inconsiderable, while the beam engine is fairly 
economical as regards consumption of steam when provided with 
suitable expansion gear, and that the beam engine is far more 
imposing in appearance than the simpler and more self-contained 
horizontal or vertical engine. 

Although these arguments are weighty enough in favour of the 
beam engine, the fact remains that this type of engine is slowly 
but surely being displaced by the horizontal engine, which in its 
turn appears likely to be superseded by the vertical type of engine. 
If we examine the causes which have led to such changes of 
opinion among engineers during the past fifty years, we shall 
probably come to the conclusion that the chief factor in bringing 
about such alterations in the design of mill engines is a financial 
reason rather than a mechanical one. 

With the increased use of hinery the d d for a cheaper 
engine, and one more economical as regardscoal consumption, became 
imperative, and, of course, much ingenuity has been exercised by 
engineers to produce an engine which should meet these 
requirements, 

The relative fewness of parts, simplicity, reduction in weight, 
and facility of erection, peculiar to the horizontal engine, as com- 
a with the beam engine with its heavy beam, columns, entab- 
ature and complicated parallel motion, all involving considerable 
cost of construction, undoubtedly led to the wide-spread adoption 
of the horizontal engine, even though the latter might be no more 
economical as regards steam consumption. 

As the horizontal type of engine was found to be thoroughly 
trustworthy in every-day work, its success became firmly esta- 
blished; and combining in itself so many advantages, it is not 
surprising that the horizontal engine has gradually supplanted the 
beam engine. 

This process, has, of course, been accelerated by the improve- 
ments which were soon applied to the horizontal engine, such as 
Meyer’s cut-off gear, various types of automatic expansion slide- 
valve gear, and finally Corliss, Siilzer, Proell, and other high-class 





cut- ears. 
The } her speeds at which it was found ible to run the 
horizontal engine permitted of a reduction in the space occupied ; 
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: ill shafting could be driven direct from a fly-wheel of 
— ae 4 means of rope gear, thus dispensing with 
th costly, cumbrous, noisy, and somewhat untrustworthy spur- 
. ering Formerly generally, and now occasionally used to drive, 
ord speed up the mill shafting. 

"it is very clear, therefore, that the advantages possessed by the 
direct-acting engine, either of the horizontal or vertical type, over 
the beam engine, are very great ; sufficient, indeed, completely to 
overrule such demerits as noisy catch plates and increased wear 
and tear, notwithstanding the increased cost of maintenance and 
. Today! indeed, have been almost eliminated from the 
nore modern horizontal and vertical mill engines, providing 
hs wreased bearing surfaces and improved systems of lubrication ; 
on various means of deadening the sound from catch plates have 
been successfully applied. It might be suggested to increase the 
speed of beam engines, but this could not be safely done, owing to 
the difficulty of controlling the inertia of the heavy reciprocating 
arts. Summing up the points in favour of the horizontal engine 
as against the beam engine: the horizontal engine is less costly 
in construction and erection, owing in a great measure to the 
smaller quantity of metal —— in both structure and working 
parts, and to the more judicious distribution of metal in the 
structure. ‘The weight of the reciprocating parts is less, making 
it possible for the engine to run‘at a greater number of revolutions, 
and a simpler and more practically perfect type of mill driving to 
be employed. The engine occupies less space. e superiority of 
the horizontal engine over the beam engine is sufficiently obvious ; 
it is not so easy, however, to demonstrate the advantages of the 
vertical mill engine over the horizontal type. If enumerated, how- 
ever, they would probably be somewhat as follows:—The vertical 
engine occupies less ground space. The castings forming the engine 
structures are more subdivided ; for instance, the two cast iron 
columns are easier to handle in the shops than the single casting 
forming the bed frame of the horizontal engine. The cylinders do 
not wear oval from the continual abrasion of the heavy pistons, 
and the friction due to this canse is eliminated, while a more 
efficient lubrication of the cylinder and piston is possible. The 
vertical engine is easier to erect, and the stone foundations are 
simpler in construction. GrEorGE ADAMS. 
Loughborough, April 12th. 


THE ENGINEER PERSONNEL OF THE NAVY. 

Sir,—The entire body of naval engineers who have for some 
time abstained from ventilating their grievances in the vain hope 
that the Admiralty were about to make important changes in their 
pay, position, &c., are once more experiencing the results of their 
misplaced confidence. The only effect of their moderation and 
quietude has been a statement by the Parliamentary Secretary of 
the Admiralty to the effect that the subject had been under the 
consideration of what he styled ‘“‘an exceedingly competent and 
influential Committee,” and had not escaped the careful attention 
both of the late and present Boards of Admiralty. 

As the Committee was presided over by Sir A. Hoskins, of Lascar 
and oil-can notoriety, did not contain a single member who knew 
anything about the subject, and is responsible for the diminution 
of both engineers and engine-room artificers, and the substitution in 
many instances of chief stokers for the latter, the results of its 
action can easily be anticipated. The statement by the First Lord 
of the pyre A explanatory of the Navy Estimates 1893-4, is 
much briefer than its immediate predecessors, all reference to 
engine-room complements being omitted, and fully justifies the 
description given of it by the First Lord of the Admiralty in the 
late Government, ‘‘that the information placed before the Commit- 
tee was not comparable with that presented in former years.” 

Consequently the facts, figures, details, and general information 
necessary to form an opinion as to the condition of the engineer 
person nel of the Navy with any so to accuracy, can only be 
obtained at a considerable expenditure of both patience and time 
in carefully searching debates, discussions, estimates, gazettes, 
Navy Lists, and newspapers. The general results of this investiga- 
tion are that for the year 1893-4 no additions are made to the 
numbers, or increases to the pay of both engineers and engine- 
room artificers, although the fleet will be slightly increased in 
ships and considerably in torpedo boats. Stokers are substantially 
increased in numbers, and the maximum pay is considerably raised. 
The number of engineers for service in the fleet is again reduced, 
and their numbers brought below those allowed for a much smaller 
fleet in 1888-9. The continuation of this policy, taken together 
with that of lowering the quality of the on staff, can only 
result in impairing the fleet’s efficiency. e number of engineers 
at the present time, though still short of the establishment, is 
larger than at the corresponding period of last year, but the 
increase is due to exceptional circumstances not likely to be con- 
tinued. The Naval Reserve engineers slowly increase in numbers 
except in the junior grades, which are practically stationary, and 
a large increase is reported in firemen. 

The following is a comparison of the a yan personnel of the 
Navy as contained in the estimates for 1892-3 and 1893-4:— 

1892-3 1893-4 


Active. Half pay. Total. Active, Half Pay. Total. 








Chief inspectors of 


machinery .. .. .. B .2 Bes 6 .. hice ¥ 5 
Inspectors of machinery. . S «. Bk Vas os 8 
Fleet, staff, and chief 

engineers 248 2 250 245 .. 5 250 
Engineers .. .. .. 200 .. — 290 ae 310 
Assistant engineers .. 198 ..— 198 wy. 1i7 

746 4 750 741 9 750 
Engineer students 11 155 


Inspectors of machinery are increased by 1, engineers by 20, and 
assistant engineers decreased by 21. The continued decrease in 
the numbers of assistant engineers is a most serious feature, and 
points to the gradual extinction of the sources of supply. 

The frequent references during the past year to the Committee 
responsible for the diminution of engineers and lowering the quality 
of the engine-room staff, render it necessary to compare the 
distribution of the engineer personnel in 1892-3 and 1893-4:— 


For the fleet. 1892-3. 1893-4. 
Aotive service 2. 0s 1s oe oe <o oe os 817 
First reserve ships and tenders . 27 27 
be on OE EO Pr 34 
Stationary, store, surveying, torpedoes, 
andtrainingships .. .. .. .. .. 7 84 
a rT Seas 206 208 
Total for the fleet .. .. .. .. 675 670 
Shipbuilding, repairs, and maintenance .. 41 42 
Admiralty O@e6;. «. 6. ws os te ee OB 12 
ree | eee 
Educational services 6. 68 bee ew ep © ca. eae 7 
ME Swe ee ay ee ek ee ae 9 
| a ae OU acd 750 
A comparison of the distribution of the engineer personnel in 


the past and present-year, shows that the labours of the Manning 
Committee resulted in—to use a familiar phrase—‘ robbing Peter 
to pay Paul.” It is also evident that the reductions were made 
through there not being a sufficient number of engineers available 
for the services tin | 

The number of engineers at present compared with those at the 
corresponding period of last year are :— 





1892. 1893. 
Chief inspectors of hinery os 5 
Inspectors of machinery.. .. .. 6 7 
Fleet, staff, and chief engineers .. 251 247 
le Pe aed eae 294 806 
Assistant engineers .. 154 162 


F 710 727 
The deficiency from the establishment, consisting of one inspec- 
of machinery, three fleet, staff, and chief engineers, four engi- 








neers, and fifteen assistant engineers, has been reduced from forty 
in the corresponding period of last year to twenty-three at the 
present time, partly owing to the stoppage of voluntary retirement 
and — to the large number of assistant engineers—forty-five— 
— from the training college in July last. Notwithstanding 
this large number of appointments, increasing the total to five over 
the establishment, there have disappeared from the list twenty- 
eight names. In the course of a few years, when the suspension 
of voluntary retirement can, in many instances, be no longer 
en there will be a considerable exodus from the senior 
ranks. 
The number of engine-room artificers. provided are— 


1892-3, 1893-4, 
Chief engine-room artificers Oss 0 as OS 
Engine-room artificers.. 1252 1152 
1544 1544 


The total number of engine-room artificers is unchanged, but 
the proportion of chief engine-room artificers has been raised from 
19°91 to 25°38 per cent., a step towards adopting the proposals of 
Sir A. C. Key’s Committee, which recommended the proportion 
to be one-half. 

The number of stokers provided are :— 

1892-3. 1893-4. 
10,487 ‘ pete arene Ae 

Although stokers are increased by 448, their proportion to the 
seamen class is reduced from 52°5 to 50°42 percent. The maximum 
pay of chief stokers is raised to 5s. a day, the same as in 1864, 
and owt to the reduction to 3s. 5d. This raising the pay of 
chief stokers to nearly the same as that of engine-room artificers will 
have the effect of further increasing the grievances of the latter. 
The number of artisans provided shows an increase, the figures 
being for :— 

1892-3. 


Increase. 
448 








1893-4, Increase. 
2847 arr aie Ska cs, 4s 242 
The numbers provided for the Naval Reserve are :— 
1892-3. 1893-4. Increase. 
Senior engineers and engineers Se ae on. GE ae ae 
Assistant engineeers eae See. _ 
140 140 
Firemen és tow -, gets 700 < 2500... .. 00 
The numbers at present compared with those of the correspond- 
ing year are :— 
1892. 1893. Increase. 
Senior engineers 10 Sg aA | 
"aaa 96 ie. ee ae 
Assistant engineers .. .. .. 9 Bee <<. “ine 8 
115 143 18 
Firemen 572 . 1072 500 


The number of engineers in the Reserve is still under half those 
allowed, and the estimates do not provide for any increase in the 

resent year. The senior ranks are 85 per cent. of their strength, 
But the junior ranks form only 11°33 per cent. One explanation of 
this is the hopelessness of ——— owing to the senior ranks 
now mainly being appointed direct. Firemen show a large increase, 
owing to the improved conditions of service.* 

The debate on the Navy Estimates did not result in any prospects 
of improvement in the conditions of either engineers or engine- 
room artificers. Mr. Penn disagreed with the Committee who had 
sanctioned a reduction in the number of engine-room artificers, 
and read extracts from a letter of the recently-retired Chief 
Inspector of Machinery Williams, to the effect that the reduction 
in the number, and the lowering of the quality of the engine-room 
staff, was a most serious step to take, and was calculated to impair 
the efficiency of the fleet. 

The only effect of the preceding remarks was to draw from the 
Secretary to the Admiralty and the First Lord of the Admiralty in 
the late Government, two of those inaccurate and misleading state- 
ments which seem inevitable when the engineer personnel of the 
Navy is being discussed. 

The former stated that the large increase of ships in reserve 
necessitated the introduction of a new scheme for care and main- 
tenance. One most important point was that there should be a 
sufficient number of men on board of each ship to keep the 
expensive and delicate engines in perfect order. There was in con- 
sequence a considerable addition to the number of men required in 
time of peace. 

The inaccuracy and misleading nature of this statement is 
apparent, when it is considered that these men have been obtained 
from the fleet, where they are much more wanted, and their 
ge filled by chief stokers, many of them utterly incompetent 

or their new duties, 

The latter justified this policy on the ground that every year, as 
education progressed, there were more men who could manage and 
drive engines, and it was fitting that some of the duties of the 
more highly-paid men should transferred to men of rather 
inferior position, who were quite competent to discharge the duties 
so entrusted to them. 

This utterance is not one that those acquainted with naval 
stokers, and duly taking into consideration the fact that numbers 
of chief stokers have been expressly created for the purpose— 
many without the necessary qualifications—are likely to sub- 
scribe to. 

The condition of the engine-room complements seems to be going 
from bad to worse. Engineers in several instances are appointed in- 
stead of chief engineers. At Portsmouth no ship is said to have 
more than half of what is considered a skeleton crew, and these 
are constantly taken away for other duties. The skeleton crews 
are said to be changed every three months, and thus no ship ever 
has a trustworthy staff. In another ship, preparing for trials at 
the beginning of the month, there was not a single artificer or 
man who had been in her long enough to know his way about her. 
Things are no better at Devonport. The scheme of manning the 
reserves with skeleton crews, who were to be retained on board 
until the ship was commissioned, when they would form a nucleus 
of information and experience, to the great benefit of new comers, 
after a few weeks’ trial collapsed utterly for want of men. It is 
reported that the Admiralty intend raising the number of chief 
engineers to 280 by promoting ten additional engineers every year 
for three years. Withoutsome change in the conditions and terms 
of service, the only result of this measure will be a diminution of 
the junior ranks by a similar number. 


estminster, S.W., April 5th. c. P. 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Sir,—Your correspondent ‘‘X. X.” asks that some one shall 
explain to him how it is that the imports into the United States 
have increased so much lately, while the exports have diminished, 
and how, under the circumstances, are the imports paid for ; and, 
further, ‘“‘X. X.” asks if the McKinley Tariff—which was 
established to obtain the exactly opposite result—has anything to 
do with it. The explanation of the apparent anomaly is as follows: 
—By the reciprocity treaties promoted by McKinley and Blaine 
between the United States on the one side and the South American 
States and the West Indies on the other, the import duties on pro- 
duce from the latter countries entering United States ports were 

uced in consideration of a discriminating difference being 
oomgec in favour of United States goods over taose from Europe. 
his was, of course, grossly unfair to Great Britain, which admits 
South American produce free, but such unfairness is a necessary 
incident of artificial restraint. The first half of the treaty has had 
due effect ; there has been a very large increase in the shipments 
from South America to the United States. But the reduction of 
duties in favour of the exports from the United States has not been 
sufficient to induce the people of Brazil, Argentina, Chili, and 
Mexico to buy high-priced Yankee goods in preference to those 
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from Europe. Therefore, as has been the case for many years, 
the shipments to the United States from South America continue 
to be paid for by shipments from Europe—mainly Great Britain— 
and ‘‘X. X.” may have noticed lately that trade newspapers here 
speak hopefully of the revival of trade between this country and 
South America, a revival generally attributed to the settlement of 
the Baring and Murrieta liquidations. It is largely due, however, 
to the cause here mentioned, that an increased amount of United 
States purchases have to be met. Imports into the United States 
have also been increased by those direct from Great Britain, tin 
plates, cutlery, woollen goods, &c., being required notwithstanding 
the tariff. e bulk of the United States’ indebtedness to Great 
a ag hr rg in such indebtedness the credits granted to 
South America, India, and elsewhere—have been paid for in 
produce, but there is a limit to our purchases now that ‘India 
and the Colonies supply us largely, and the difference being 
only slightly paid for in gold, is met by the transfer to this 
country of railroad bonds, title deeds of agricultural lands, 
brewery shares, and other property. Such transfers do not appear 
in the official statistics of imports and exports, and therefore any 
conclusions based only on the recorded flow of merchandise are 
quite fallacious. Your correspondent ‘‘ X. X.” finishes his letter 
by asking: ‘‘Do political economists possess any practical know- 
ledge, or is their science one of pure theory?” It is not the 
ignorance of the economists that is the cause of mystification ; it is 
rather that few persons will take the trouble to investigate—quite 
apart from Protection or Free Trade theory—the purely commercial 
science of “foreign exchange.” If ‘‘X. X.” could have revealed 
to him for one day the cable messages that are flashing every 
minute between the London and New York Stock Exchanges, as 
well as those between the numerous produce markets, he would 
see how many and varied are the circumstances that have to be 
taken into the account. Full explanations have been given in 
your journal from time to time on these matters, but they are of 
no avail. The same questions again appear, and on this occasion 
at a shorter interval than usual, for the matter was exhaustively 
dealt with in THE ENGINEER by the correspondence that appeared 
last. October. FREE EXCHANGE. 

April 24th. 

Sir,—If the telegraphic news of the Standard—alluded to by 

your correspondent ‘‘ X. X.”—is accurate, the relative values of 

nited States exports and imports must have undergone a most 
important, rapid, sudden, unaccountable, and unprecedented 
transition, the value of the former having exceeded that of the 
latter for the last nineteen years. A knowledge of this circum- 
stance may prevent some of your readers from wasting their time 
in endeavouring to answer your correspondent’s question, ‘‘ How 
the United States can pay for imports worth millions more than 
the exports?” 

Your correspondent’s statement that ‘‘ the McKinley tariff seems 
to have stimulated imports rather than the reverse,” is hardly exact. 
Although during the two years ending 31st Dec., 1892, that the 
McKinley tariff has been in operation imports—contrary to expecta- 
tion—have increased, the increase is no* near so great either abso- 
lutely or relatively asin the two years preceding. In the two years 
before the McKinley tariff, imports increased by £20,446,794, or 
6-765 per cent. annually. In the two years’ working of the 
McKinley tariff the increase was £10,998,000, or 3°21 per cent. 
annually. The increases in exports during the same periods were 
£34,529,540, or 12 per cent. annually: and £16,647,360, or 4°93 
per cent. annually respectively. 

The only conclusions to be derived from these figures, irrespec- 
tive of other considerations, are that the McKinley tariff has 
retarded the development of both United States imports and 
exports. I am neither political economist nor protectionist, but 
consider that some of your correspondents on the subject might 
take the trouble to consult a work of reference. By so doing the 
demands on your space would be lessened, and your readers saved 
from the perusal of wild statements and theories. c. ¥. 

Westminster, 8.W., April 26th. 





ROPE GEARING. 

S1r,—I have to thank Mr. Jorgen Bjornstad for his letter, and 
the offer it contained this week, also Mr. Raworth for his letter. 
I think, however, it would be better that the matter should be 
thoroughly explained in your columns—having been begun there— 
for the benefit of others, if you can spare the space. In reply to 
Mr. Bjornstad, the point on which I am not quite clear is why there 
should not be a differing tension in the various turns of our rope. 
I grant that the horse-power pull must be the same because the 
speed of the various parts of the rope is the same when running, 
but I do not quite see why the initial tension need necessarily also be 
the same in all the turns. 

Suppose the friction in one groove is sufficient to cause a ratio of 
tensions of 2, i.¢., that 1lb. on one end of rope will balance 2 1b. 
at the other. Suppose we call the ends of this slack side 1, and we 
wish to carry it over a second similar turn, we shall have to put on 
a weight of 4 1b. to balance our 21b. at the other end. In the two 
oe ae of the slack side we then have a tension of 1 and $lb. 

lancing 21b. and 1b. respectively. If this is correct fora single 
rope, why is it not correct for an endless spliced rope running on 
two pulleys? 

Manchester, April 22nd. at 


ADMIRALTY FERRULES. 

Str,—Mr. C. Barnard draws attention in your last issue toa 
patent of Walter Hague, 1888, for a boiler ferrule, and claims that 
it anticipates the ferrule now used in the Navy with much con- 
spicuous success, 

As he points out that it is now lapsed, it may be thought 
unnecessary to flog the dead horse, but I have just referred to the 

pecification, and the following points have probably not been 
noticed by him. In Hague’s design the ferrule touches the tube 
at the most critical part of the joint, and would thus give up its 
heat to the part most required to be kept cool. A good contact 
with the tube at a distance from the tube plate is absolutely required 
for even the shortest life of a ferrule under forced draught, and it 
does not exist at all in this case. Contact with the tube is a 
necessity at one end of the ferrule, and an absolute danger at the 
other, but Mr. Hague had, unfortunately, reversed their position. 

Old Charlton, Kent, Ep. C. PEck. 

April 24th. 


INDICATORS FOR GAS ENGINES. 

Sir,—Is it not time that the makers of indicators turned their 
attention to the production of an instrument suitable for use with 
oil and gas engines? I have had two good instruments much 
injured, and I dread now to put one on any explosiveengine. The 
instrument as made is much too delicate for that kind of work. 

There used to be an indicator—Kenyon’s—made without a 
piston, with a Bourdon gauge tube. That seems to me to be just 
the thing for gas engines. But I have not heard of one in the 
market for years. Then there was the flexible disc indicator. 
What has become of that ? 

What will do with steam will not do with gas, and I do not 
think the outcry for something without a piston can be much 
longer repressed. Can any of your readers help us to what we 
want? : A Gas ENGINE May. 

April 25th. 

SOUTH-EASTERN RAILWAY ‘“‘ FACILITIES.” 

Sir,—In my letter upon the above subject—which you kindly 
inserted in your issue of the 7th—I notice that I have quoted the 
fare to Folkestone as 22s. 6d. This should be to Folkestone and 
back. The remarkable punctuality of the South-Eastern is worth 
recording. Since last September I have travelled twenty-one times 
to Folkestone, returning by the evening train to London, which is 
supposed to arrive at Charing Cross at 10.41 p.m. Out of these 
twenty-one journeys the train has arrived once in time, and twenty 
times late at Charing Cross. TRAVELLER. 

Ealing, W., April 24th, 
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COGGED v. HAMMERED STEEL. 





THE respective merits of the hammering and cogging pro- | 
cesses have frequently been the subject of lengthy and | 
animated discussions at the meetings of the Iron and Steel | 
Institute and kindred societies. The recently published | 
report of Stewart and Clydesdale, Limited, has again raised 
the question in an acute form, and at the shareholders’ 
meeting the whole subject was. considered, reports being sub- 
mitted from two of the most successful steel makers in 
Scotland. One of these reports described the question of 
hammering or cogging as being quite an open one, the other 
emanating from a firm holding an unequalled record for the 
production of special boiler plates, decidedly favoured ham- 
mering in preference to cogging for the highest qualities of 
mild steel plates. Since the meeting a well-informed 
correspondent, probably himself a steel maker, has in 
the columns of the Glasgow Herald endeavoured to 
discount the pronouncement of the eminent firm alluded 
to, by strongly advocating the claims of the cogging process. 
His first and main objection to hammered steel will, however, 
strike most prate! readers, and especially engineers in want 
of trustworthy material of great tensile strength, as rather 
wide of the mark. He says, in effect, that a piece of steel 
hammered out till it is practically forged would stand a most 
satisfactory bending and elongation test, but would exceed the 
maximum tensile strength permitted by Lloyd’s, the Admiralty, 
or the Board of Trade, and would therefore be summarily 
rejected. This may be perfectly true, but these surveying bodies 
have no objection to high tensile strength per se, the present 
limits having been wisely fixed on account of the brittleness 





and general untrustworthiness which experience has shown 


| to be too often characteristic of steel having a high tensile 


strength. Other things being equal, the metal with the 
highest degree of tenacity would undoubtedly be preferred 
for all structural purposes. Hammering without doubt 
increases the tenacity of soft steel, but. the 
tenacity imparted to any given piece of steel by working it 
under a hammer depends upon its initial hardness or strength, 
and on the amount of work put upon it. The judicious 
manufacturer accordingly apportions the amount of hammer- 
ing his ingots receive to suit their initial strength and the 
quality and thickness of the plates he intends to roll from the 
hammered slabs. To the uninitiated this may seem a 
difficult matter, but in a well-ordered open-hearth steel works 


the ingots from any given cast are hardly transferred to the | 


soaking furnace before every person concerned knows—as the 
result of rapid but definite tests made on samples subjected 
to a standard amount of manipulation—not only for what 
quality of product that particular charge is suitable, but also, 


within certain limits, the thickness of the plates or bars to be | 


rolled therefrom. Rolling increases the tenacity and hard- 
ness of steel as well as hammering, though not to the same 
extent, and a piece of steel which might be near, but still 
within the upper limit of tensile strength, as a lin. plate, 
would, in all probability, if rolled down to one-fourth of that 
thickness, rise considerably above it, and so be liable to rejec- 
tion. Greater liability to deterioration of product by 
embedded scale, and danger to the lever men and others 
engaged in ‘‘slabbing,” are also alluded to as objectionable 
features of the hammering process. The latter objection at 
any rate will be generally admitted, but the final statement 


final | 


| describing hammering as a superficial operation affecting 
principally the outside of the steel is certainly incorrect, and 
quite at variance with the assertion made at the outset that 
| plates rolled from hammered slabs have a higher degree of 
| tenacity than those which have been cogged. 

The cogging mill is without doubt rapidly supplanting the 
slabbing hammer in most steel works, not, we are inclined to 
| think, on account of the superiority of the product obtained, 
| but because it lends itself to cheaper production and a larger 
output. Another point in favour of the mill, which in these 
days of constant labour troubles carries considerable weight 
with manufacturers, is the fact that it is much easier to train 
new men to man a cogging mill than a slabbing hammer, 
while at the same time less labour is required per ton of 
finished steel. That cogged steel has any real superiority 
over hammered steel—except, perhaps, in the matter of 
greater exemption from “ pitting,” due to embedded scale— 
has never been proved. Facts rather point to the —— 
conclusion. But the experience of a considerable number of 
years has abundantly shown that mild steel plates, capable of 
fully satisfying the most exacting requirements of the different 
surveying bodies, can be regularly produced by the cogging 
process, and for the reasons already stated, it seems likely to 
be universally adopted for the manufacture of ordinary 
structural steel in all works which have a large enough out- 
put to keep a mill going. The hammering operation will still 
retain a field of its own in the production of special qualities 
of steel requiring great tenacity, combined with toughness 
and freedom from hardening qualities when suddenly cooled ; 
in other words steel, of high tensile strength with a lcw car- 
bon content. 
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SHOREHAM VIADUCT. 


Tue Shoreham Viaduct, on the London, Brighton, and 
South Coast Railway, with its timber piers and cast iron 
girders, is now being replaced by a substantial steel structure 
designed to carry the rolling stock, which, at the present 
day, is much heavier than when the original bridge was 
built. The viaduct is over 1000ft. in length, and is at 
present composed of a large number of short spans of cast 
iron girders, resting on timber piles, but the new structure 
will consist of a series of steel plate girders about 75ft. long, 
and 7ft. deep, carried by cast iron cylinders 6ft. diameter, 
sunk to such a depth as to rest on the solid chalk. In the 
design for the new bridge, made by Sir John Fowler and Sir 
Benjamin Baker, the method of construction has been 
adopted so as to cause the least inconvenience to traffic. All 
the cylinders are now sunk and filled with concrete, and 
about one-half of the main girders are in position with their 
cross girders attached. The main girders, which weigh about 
20 tons each, were built about half a mile from the site, near 
a siding of the railway, and when finished are taken over the 
main line to their position on the bridge. This work is done 
on Sundays, a single line being used for the traffic, the other 
being given up to the contractors. Three or four girders are 
placed in position over the cast iron piers on each occasion. 

The erection of the floor of the new viaduct is now being 
proceeded with, and is so constructed as gradually to carry 
the traffic, enabling the old structure to be removed piece by 
piece as the work progresses. Although the work is of a 
character which requires great care and considerable time to 
accomplish, yet, owing to the facilities afforded by the com- 
pany, and the practical method proposed, little difficulty is 
expected to be met with in the portion which still remains to 
be done. Messrs. Sir William Arrol and Co. are the con- 
tractors for the work. The accompanying sketch, taken a 
few days ago, gives a general idea of the works. It was 
taken from near the south-east corner of the viaduct, and 
shows the timber framing of the original bridge and the cylin- 
ders and girders of the new bridge which are now in position. 








PRIVATE BILLS IN PARLIAMENT. 


As everything in any manner connected with our great 
national maritime undertaking is of interest to our readers, 
we may briefly advert to the Manchester Ship Canal Surplus 
Land Bill, although it is not on our list of the original Private 
Bills of the session. It has been reported to the House of 
Commons by the Examiner of Petitions for Private Bills, that 
in the case in question the Standing Orders have not been 
complied with, and the Report in the usual course has been 
referred to the Select Committee on Standing Orders, who 
have decided to recommend the House to dispense with 
them in this case, and allow the company to deposit another 
Bill this session, dealing with the whole question. 

Among the third readings and passings may be mentioned 
the Dublin Corporation, the Stockton-on-Tees Corporation 
Gas, and the Waters of Leith Purification and Sewage Bills. 
All these are Lords Bills, so they may be congratulated on 
having completed their Parliamentary career, as they require 
nothing further but the Royal Assent to become Acts. A 
prolonged and continuous delay has attended the progress of 
the Lock Maree and Aultbea Railway Bill, which on already 
been described in our columns as a Bill seeking a guarantee 
from the Treasury. It was twice postponed when in its 
incipient stage before the Examiners, and was read a first 
time on February 22nd. Its second reading was fixed for the 
27th ultimo, and stands now referred by order to the 17th 
proximo. It may perhaps not be out of place to suggest that 
this Bill, which did not originate in the Upper House, has, 
like some others, still a long way to travel. In the Lords we 
notice that the Weston-super-Mare Grand Pier Bill, which was 
passed in the Commons on March 21st, has been read a second 
time, and was yesterday referred to a Committee, and the Perth 
Improvement, which is a Lords Bill, has been read a third 
time, and passed. Its principal objects are to improve the 
«ity and royal Burgh of Perth, to construct new streets and 
thoroughfares, to widen and alter existing ones, and to carry 
out the usual works incidental to all similar urban undertak- 
ings. The Bill was subsequently read a first time. 





| The Lancashire, Derbyshire, and East Coast Line has , 


| withdrawn its petition against the Manchester, Sheffield, and 
Lincolnshire Railway, and a couple of individual opponents 
have adopted a similar course. This Bill must not be con- 
founded with another with a very similar title, namely, the 
Manchester, Sheffield, and Lincolnshire Extension to London. 
The latter was one of the suspended Bills of last year, and 
is one of the fortunate half dozen which have received the 
Royal Assent. The former, although not of so much im- 
portance as its predecessor, has a somewhat comprehensive 
scope. It seeks to empower the company to construct a 
number of short railways and branches with an aggregate 
length of 11} miles, to acquire lands for general purposes, 
to extend the time for the completion of several lines, to 
apply corporate funds, and to raise additional capital 
consisting of one million by shares, and £333,000 by loan. As 
it is an unopposed Bill,it has been referred, together with 
the Glasgow Corporation Bill, to the chairman of the Com- 
mittee of Ways and Means. An amendment was proposed 
by the promoters of the Aberlady, Gullane, and North Ber- 
wick Railway, and clauses and amendments by the promoters 
of the City and South London Railway Bill, which, together 
with the North British Railway Bill, have been ordered 
to lie upon the table. A description of the latter two under- 
takings has been already given in our columns. We may 
now briefly allude to the first. Its object is to authorise the 
incorporation of a company to construct a railway in the 
County of Haddington, commencing by a junction with the 
North British Railway in the parish of Aberlady, and termi- 
nating by a junction with the same railway in the parish of 
Dirleton. Shares amounting to £66,000,and a loan of 
£22,000, will furnish the funds for the seven and a-half miles 
of new lines comprising the work, which is thus at the very 
moderate rate of a little over £11,000 per mile. In both 
instances the separate amendments and clauses were con- 
sidered, and the Bills as amended stand now for their third 
readings. The Blackpool Improvement, which is a suspended 
Bill, has also been advanced, as amended, to the same stage, 
and the like good fortune has attended the Wolverhampton 
Gas Bill. As the last is a Lords’ Bill, it is considerably 
nearer the goal than the others, and is of rather an extensive 
character. Briefly, it seeks to authorise the company to 
extend the limits of supply to construct new gasworks and a 
canal basin and other works. Its special rate of dividend is 
to be 7 per cent. on additional ordinary, and 5 per cent. on 
additional preference capital, subject to auction clauses, and 
it asks, partly by shares and partly by loan, for £112,240 of 
fresh capital. 

On Tuesday last a Committee of the Commons passed the 
London and South-Western Railway Bill, which empowers 
the company to construct a new graving dock and other im- 
portant works in connection with their recently acquired 
property at Southampton, to widen their line at Waterloo, to 
purchase additional lands, to subscribe to the cost of roads at 
Bournemouth, and to raise further capital to the amount of 
£1,333,333. The reports of the Committee to the House of 
Commons, with respect to the two Lords’ Bills, namely, the 
Manchester Corporation Ship Canal, and the Manchester 
Ship Canal Additional Capital, were in both cases to the 
effect that they had examined the allegations of the Bills and 
had found the same to be true, and had gone through the 
Bill and made amendments thereto. The same conclusion 
was arrived at by the Committee appointed to consider the 
Glasgow and South-Western Railway Bill. In the report 
upon the first of these three Bills, the Committee called 
attention to the proposal to postpone the period for com- 
mencing the sinking fund under the Act of 1891, from the 
1st of January, 1895, to the 1st of January, 1897. It appears 
that the former date was fixed on the supposition that the 
canal and works would then be completed, and inasmuch as 
the Bill extends the time for the completion thereof, it seems 
reasonable that the period for commencing the sinking fund 
should be accordingly postponed. Sixty years is the maximum 
period for the repayment of any loan, although a lesser time 
obtains in other instances. 

We must now give a little consideration to the Bills for 
confirming Provisional Orders sanctioned by the Board of 
Trade. By Standing Order 188a of the House of Commons, 
it is laid down that with reference to Private Bills, the word 
“Bill” includes a Bill confirming a Provisional Order. These 











Bills, as they come forward, are treated in exactly the same 
manner as their more comprehensive neighbours. Each is 
subscribed approximately with the title of the Provisional Order 
it petitions to confirm, and is numbered consecutively in the 
ee of its appearance before the examiners. Thus, the Elec- 
tric Lighting Provisional Order, No.1 Bill, seeks to confirm the 
Partick Electric Lighting Order 1893, in which the undertakers, 
who are the Commissioners of Police of the Borough of Partick, 
propose tosupply thatdistrict with the electric light. The general 
provisions oblige the undertakers to lay down the necessary 
mains in certain specified streets within a period of two 
years, and to light the remainder of the district on certain 
agreed-upon conditions. In all instances of Bills of this 
description there are several provisions common to all, which 
include (1) the approval of the Board of Trade of the system 
upon which energy is to be supplied, the issue by them of 
regulations for securing the i of the public, and for 
ensuring a proper and sufficient supply of energy. (2) For 
the execution of the necessary works, the breaking up and 
alteration of streets, and all temporary work of this descrip- 
tion unavoidable under the circumstances. (3) To regulate 
maximum price of energy and manner for charging for same. 
(4) For the payment of officials, testing of electric lines, and 
holding Board of Trade inquiries in cases of accidents. 
5) For the supply, use, and inspection of meters. 
6) To apply all monies in the manner appointed. 
(7) For power to revoke the Order under certain 
circumstances. These are the usual conditions or general 
ones, which we shall not recapitulate, but restrict ourselves 
to mentioning only those which differ from them in future 
ers. 

No. 2 Bill, which on our going to press was before a 
Committee of the Commons as an unopposed Bill, 
includes three separate Orders under its title, namely, 
the Beckenham, the Colchester, the Eccles and the New- 
castle-upon-Tyne Electric Lighting Orders. The name 
itself of the individual Bills is sufficiently indicative of the 
area to be supplied. It may be mentioned that the Eccles 
undertakers intend to revoke a previous Order affecting their 
interests of the date of 1883. In addition to the general 

rovisions, the Newcastle-upon-Tyne people require the 

eposit of a certain sum as a guarantee that the works 
shall be completed, and for the audit of the accounts of the 
undertaking. So far as capital is concerned, the Partick 
undertakers estimate their expenditure at a total of £50,000, 
the Beckenham at the very small amount of £9000, and the 
Colchester at £10,000. A sum also of £50,000 is proposed to 
be expended by the Newcastle-upon-Tyne Authorities, while 
Eccles closes our list with the minimum of £5000. There are 
thirteen Electric Lighting Provisional Orders still on the 
list, for which the necessary ‘‘ Memorandum” in each case 
ronerbe issued by the Board of Trade, provided the Order is 


granted. 

In the Commons the Brighton and Rottingdean Seashore 
Electric Railway, and the Manchester Ship Canal Additional 
Capital Bills, were ordered to be read a third time, while the 
Great North of Scotland Railway Bill was put through that 
stage. In the same House the Devonport Water has been 
read a third time and passed. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. — The following gentlemen, having satisfied the 
examiners at the examination held in London on the 7th and 8th 
April, have been nted the Association’s certificate:—H. E 


Anderson (Norwood), J. E. W. Birch (Norwood), W. F. G. Brumell — 


(London), A. E. Chasemore (Putney), C. H. Colson (Portsmouth), 
F, J. Finglah (Walsall), W. H. Killick (Southampton), W. E. 
Putman ( s), Hy. Videau (West Ham), The next examina- 
tion will be held in Liverpool in October. 

A Lone Tow.—The Liverpool steam tug Gamecock has com- 
pleted a long and successful towing operation. The brand new 
steamer Yarrowdale, from the River Plate with live sheep, &c., 
lost the blades of her propeller, and was at Cape Verde Island in a 
helpless condition. e Gamecock was sent out specially to tow 
the steamer to Antwerp with her live stock on board, and although 
the distance there and k for the Gamecock was over 4000 miles, 
she accomplished it in a month, of course having to pull the Yar- 
rowdale during the latter half of the distance. e tow is all the 
more important when it is known that the Yarrowdale is a very 
large steamer. She put into Grand Canary for coal, but after that 
she was overtaken by some very pow § weather, during which over 
120 sheep were washed overboard and lost. 
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RAILWAY MATTERS. 


A coops train on the South-Western Railway on 
Sunday night ran into a large plank which had been placed across 
‘ wg A between Grately and Andover. There have been, within 
vg sonths three previous attempts to wreck trains in the neigh- 
nse rhood of Salisbury, and the railway company has offered £100 
rome for the detection of the offenders, and time too. 


Aw earnest appeal is now being made to the public for 
id by the Railway Benevolent Institution. The Institution has 
hing to do with Trades Unionism. Its funds are devoted 
— . the relief of the widows and orphans of railway officers 
oi servants and to the relief of deserving railway men in 
distressed circumstances. We heartily recommend this deserv- 
a charity to our readers, Subscriptions may be sent to 
Me W. ri Hall, Locomotive Department, Midland Railway, 
Kentish Town. 

A coNTRIVANCE for cooling railway carriages is described 
py Indian Engineering, which consists of a small tank at both ends 
of the carriage, which receive their supply from the main tank 
above, which holds water for the passengers’ use. From _these 
tanks “are conveyed dropping troughs, which work automatically, 
canting over gently when full of water, and perfectly saturating 
kus-kus tatties that are suspended across an open trap-door, which 
is let down at the fore end of the carriage in whichever direction 
the train is travelling. This keeps up a constant supply of cool air, 
without any necessity for passengers twisting and turning the little 
nonsensical arrangement they now use on some railways. Added 
to the cooler is the centre revolving punkah, which is a round light 
rod fitted with four stiff fans, but not 80 stiff as to hurt if one’s 
head happens to come in contact. When the train moves the 
punkah goes round and round, and its revolutions can be mode- 
rated by loosening or tightening the check chain. 


A REGULATION published in the Midland Railway 
notices for the week ending the 22nd inst. relates to fixed signal 
lights, and states that in the book of rules and regulations, on the 
following lines, red and green lights only are used as fixed signals : 
Eastern and Midlands; Great Northern ; Furness and Midland 
Joint; Hull and Barnsley ; London, Brighton and South Coast ; 
Manchester, Sheffield, and Lincolnshire; Midland and Great 
Northern Joint; North and South-Western Junction; North 
‘ondon ; Sheffield and Midland Joint ; Tottenham and Hampstead 
Joint. The lights used as drivers’ fixed signals on the Midland 
Railway are being altered to red and green only :—Red, ‘‘ danger” ; 
green, * all right.” When a white light is shown upon a fixed 
post where a red or a green light ought to be seen, it must be con- 
sidered a danger signal and treated accordingly. All the signals 
on the main passenger lines between St. Pancras and Carlisle, and 
between Bristol and Manchester, have been altered to show a red 
light to drivers when at danger, the back light being white, and a 
green light to drivers when off, the back light being obscured. 


Entuustastic electricians are beginning to find that 
electric locomotives will not be the sooner employed by over- 
estimating the coal consumption of the locomotive. The Electrical 
World gently reminds them of this, and says :—‘‘ No doubt elec- 
trical engineers often think that the steam locomotive is a very 
wasteful form of steam engine, and that an electric locomotive 
would be more economical, because it may be driven by a large 
economical stationary engine. While this may be the case in 
many instances, it is probably much less so in the better class of 
locomotives than is generally believed. Too much, therefore, 
should not be claimed iu favour of electric locomotives simply on 
account of the mere difference between coal economy of the 
stationary and the locomotive steam engine ; the chief advantages 
are to be looked for in other directions. Mr. C. K. MacFadden 
finds that one pound of coal corresponds to 5'11 ton miles, with an 
evaporation of 8-2 lb. of water = pound of coal.” In Eng- 
land we get more ton miles than this per pound of coal, and as the 
above journal remarks, ‘‘It takes three machines, namely, an 
engine, a dynamo, and a motor, each of 1000-horse power, to re- 
place a single locomotive engine of that power. The interest on 
the capital invested in these three machines must be compared 
directly with any possible coal economy.” Even with the improved 
weight efficiency of the electric locomotive and load distribution, 
it cannot compare with a good English locomotive for its own work, 
and, moreover, these are amongst the most economical of all 
engines made, 


Tue resistance of railway trains at high speeds has 
been the subject of much discussion of late in America, and the 
conclusion reached from all the evidence available was, that the 
resistance of passenger trains running at full speed on a level may 
be expressed by the formula: R (resistance in lb. per ton) = 
0:25 V (velocity in miles per hour)+2. This, the American 
Engineering News says, gives results much lower than the older 
formulas, but the evidence supporting it is sufficient to show that, 
whatever its errors, it is much nearer to the truth than they were. 
It is of interest to compare this formula with the results obtained 
in a series of locomotive tests on the Chicago, Burlington, and 
Quincy, described in a recent paper by Mr. William Forsyth, 
M. Am. Soe, M.E., before the Western Railway Club— Engineering 
ews, March 16th, 1893. These tests were made on trains weigh- 
ing 300 lb, to 425 lb. back of the tender, and at speeds of forty to 
sixty miles per hour. The average results of the tests were as 


follows :— 
' Resistance, Pull on 
Speed Ibs. per Tons of tender draw- 
m. p. h. ton. cars. r. Ib 
42°25 13°5 851°5 4719 
49°9 9°7 866°4 .. 2. = oe §=68560 
54°6 128 . SOOT .. .. os GS 
55°8 11°56... 342°0 3730 


The general showing of these results, as expressed by Mr. Forsyth, 
that at speeds of forty to sixty miles per hour the train resistance 
is about 12]b. per ton, corresponds fairly well with the formula 
above, which gives a resistance of 121b. per ton at forty miles per 
hour, and 17 lb. per ton at sixty miles per hour. 


THE results obtained in the operation of the elevated 
electric railway at the World's Columbian Exposition are expected 
to be of great interest, for here electricity is to be applied to 
heavier work than has been before attempted in electric railway 
operation. The motor cars to be used there have a normal rating 
of 200-horse power, but can be worked to 600-horse power if 
‘necessary. This is very far ahead of the power used by the 
motors on any electric passenger railway. The City and South 
London Railway motors are of 100-horse power, and the ordinary 
street car motors, even on heavy cars, rarely develope over 50 or 
60-horse power. Of course, the big 1200-horse power electric 
motors which are being built to haul trains through the Baltimore 
and Ohio tunnel, at Baltimore, will mark still another and much 

. longer step in advance, but these are not yet in operation. The 
power station seems to be as well equipped as possible to secure 
high fuel economy. Compound condensing engines direct con- 
nected to large size multipolar generators ought to use steam with 
very high economy. The total capacity of the station is about 
6000 indicated horse-power, or at least 200-horse power of avail- 
able energy per train to be operated, after allowing for all losses in 
the station, line, and motors on the car. The number and varia- 
tion in size of the engines and generators is such that it ought to 
he possible to adjust the station very closely to the demands made 
upon it for power. The boiler plant heats its feed-water by fuel 
economisers; and, as it uses oil fuel, there will be no loss of coal 
in banking fires. In addition, the traffic of the road will probably 
be fairly steady for nine hours out of the twenty-four; and as 
there will be no occasion for running any of what an American 
—aer calls “owl” trains, the station can shut down 
overnight. 





NOTES AND MEMORANDA. 


Croypon and West Ham continue to maintain their 
exceptionally low death rates. Whilst the average annual rate in 
the thirty-three great towns of England and Wales last week was 
te per | caeaaeaat the Croydon rate was 13°9 and that at West 

am 12:4, 


In London 2660 births and 1780 deaths were registered 
last week. Allowing for increase of population, the births were 81 
below and the deaths 15 above the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 21:0, 20-4, and 20-4 in the 
a three weeks, rose again to 21°0 last week. In greater 

ndon 3545 births and 2157 deaths were registered, corresponding 
to annual rates of 31°6 and 19°2 per 1000 of the estimated popula 
tion. 


AccorDING to the day census of the traffic in the City, 
1,186,000 people and 92, vehicles enter the City daily, and 
301,000 persons daily work in the City. The metropolitan popula- 
tion in 1891 was 4,211,056 ; the City traffic and day population in 
the City is astounding, and is not equalled—nor even approached 
—in any other city in the world. The whole of the carriage ways 
were in 1892 swept daily, and the main thoroughfares more 
frequently. The water used for washing the streets and courts 
last year exceeded 8,000,000 gallons ; the refuse removed amounted 
to 73,575 cartloads, 


In their report on the water supplied to London from 
the rivers during March, Mr. William Crookes, F.R.S., and 
Dr. William Odling say :—‘‘In the supply for the entire month, 
taking the Thames-derived water for illustration, the mean 
proportion of organic carbon present was found to be ‘172 
part in 100,000 parts of the water, with a maximum of °272 part in 
any single sample examined—as against a mean of ‘185 and maxi- 
mum of ‘286 part in the previous three months’ supply. Again 
the mean amount of oxygen required to oxidise the organic matter 
present was ‘057 grain per gallon of water, as against a mean of 
‘063 grain per gallon in the previous three months’ supply.” 


ONE-MAN power—for one man at least—may be 
obtained from the following, from the Electrical Engineer :— 
Mr. J. E. Emerson once, when twenty-two years of age, with 
the Manchester Machine Company, for a freak, tried how much 
iron he could handle in a working day. He lifted, and piled in 
heaps 4ft. high, 2124 tons of pig iron lumps, varying in weight 
from 60lb. to 1501b., and had the last pig on the pile as the 
whistle blew —as he says, ‘‘ About as used-up a man as ever 
lived at the end of ten hours’ work.” Taking the mere act of 
lifting alone an average of 2ft., this would give 952,000 foot- 
pounds in 600 minutes, or nearly jth of a horse-power. Add- 
ing the act of carrying, say, as much again, his man-power 
may be thus taken as 74-horse power exerted over ten hours. Mr. 
Emerson ‘‘ would not advise any man to try such a feat again.” 


TuHE production of iron ore in the United States has 
risen from 3,031,891 tons in 1870 to 14,591,178 tons in 1891. The 
average annual imports of iron ore during the last twelve years 
were only 719,300 tons. The production for 1891 in Great Britain 
and the United States was 7,406,064 and 8,279,870 tons respec- 
tively. In 1892 the United States production was 9,157,000. In 
1887—prior to which year the statistics were not kept separately— 
the production of Bessemer pig iron was 3,220,517 tons in a total 
sooleation of 7,187,206 tons. In 1890 the former total had in- 
creased to 4,583,424 tons. The manufacture of steel has also in- 
creased rapidly in the United States. In 1860 the total production 
was 11,838 tons only; in 1890 it had reached 4,277,071 tons. 
Between 1872 and 1891 the production of Bessemer steel had in- 
creased from 120,108 tons to 3,657,107 tons, of open-hearth steel 
from 3000 to 649,323 tons, and the total of all kinds of steel from 
160,108 to 4,372,749 tons. 


From Colonel Haywood’s annual report to the City 
Commission of Sewers, it appears that there were at the beginning 
of this year 409 lamps in operation, illuminating about eleven miles 
of the City streets. At the end of the year the company had 
laid their mains and conduits in 224 miles of streets. e total 
length of the trenches opened up to the end of the year within 
the City was about fifty-eight miles. The gas lighting in the main 
thoroughfares was discontinued from time to time, as the electric 
lamps were put into operation. The gas lamps and fittings, 
however, were not removed; arrangements having been made 
with the gas company for cleaning and maintaining the lamps 
ready for lighting, to meet the contingency of failure in the 
electric light. The number of gas lamps unlit at the end of the 
year was 1126, the number of are lamps lighted being 409 ; 2°75 
gas lamps were extinguished for each arc lamp. The total number 
of 8-candle lamps fixed is nearly 40,000, and the demand is much 
greater than the supply. At the end of this year at least 130,000 
lamps of 8-candle power each will, it is expected, be ready. 


THE manufacture of charcoal iron in the United 
States is still a very large business, in spite of the extensive use of 
mild steel for sheets, previously made of charcoal iron, The 
industry retains its importance more especially in the States of 
Michigan and Wisconsin, and other localities, where it is favoured 
by extensive deposits of iron ore and vast tracts of woodland, with 
a total lack of mineral fuel. In 1880 there were 223 charcoal 
blast furnace establishments in the United States, which reported 
an invested capital of £5,581,984; the hands employed numbered 
16,900, receiving wages during the year amounting to £828,711. 
The total cost of materials was £1,480,706, and the total value of 
charcoal, pig iron, and other products was £2,515,200. The 
quantity of pig iron produced was 435,018 tons of 20001b. In 
1890 the number of establishments engaged in the manufacture of 
charcoal pig iron was 119, the total capital invested being 
£4,012,143. These works employed 3314 hands, paid £201,012 in 
wages, and consumed materials costing £1,679,265, producing 
charcoal pig iron and other manufactures valued at £2,991,051. 
The quantity of pig iron produced was 664,497 tons of 2000Ib. 
The decrease in the total value of the product for 1890 is due to 
the decrease in prices since 1880, the quantity of charcoal pig iron 
produced increasing from 435,018 net tons in 1880 to 664,497 net 
tons in 1890, an increase of 229,479 net tons, or 52°75 per cent. 


Ar a recent meeting of the Meteorological Society, 
Mr. Shelford Bidwell, F.R.S., said photography has shown that the 
lightning flash of the artists, formed of a number of perfectly straight 
lines arranged in a zig-zag, has no resemblance to anything in 
nature. The normal or typical flash is like the ordinary spark 
discharge of an electrical machine, it follows a sinuous course, 
strikingly similar to that of a river as shown upona map. The 
several variations from the normal type all have their counterparts 
in the forms taken by the machine spark under different condi- 
tions, and the known properties of these artificial discharges may 
be assumed to afford some indication as to the nature of the corre- 
sponding natural flashes. Thus, for example, the ramified or 
branched flash, from which no doubt the dreaded ‘“‘fork lightning” 
derives its names, is probably one of the most harmless forms of 
discharge. Ever since the time of Franklin it has been customary 
to employ lightning rods for the protection of important buildings. 
According to Dr. Oliver Lodge these are of no use in the case of an 
‘*jmpulsive rush” discharge, which, however, is of comparativel 
rare occurrence. Lightning conductors, however well constructed, 
cannot, therefore, be depended upon tp afford perfect immunit 
from risk. Mr. Preece is of opinion that the ‘‘impulsive rush,” 
ag easily producible in the laboratory, never occurs in nature. 
Mr. Bidwell made some remarks as to the duration of a lightning 
flash and the causes of its proverbial quiver, and suggested an ex- 
planation of the characteristic darkness of thunder clouds, and of 
the large raindrops which fall during a thunder shower. 





MISCELLANEA. 


MEssrs. JOHNSON AND PHILLIPS will provide upwards of 
200 ‘‘ Brockie-Pell” arc lamps for the electric lighting of the build- 
ings and grounds of the Gardening and Forestry Exhibition to be 
opened at Earl’s Court next month. 


A NEW system of copying plans has been brought out 
by the Colour Copying Company, Broad-street House, London. 
Non-corrosive colours are used, and a coloured copy of a drawing 
or tracing is very quickly made at a low cost. 


THE annual dinner of old students of King’s College 
will be held at the Holborn Restaurant, on Monday, May 15th, 
with Mr. W. H. Preece, F.R.S., in the chair. Particulars may be 
obtained from Mr. W. Vincent, hon. sec., King’s College. 


For the extension of Ship Wharf, Karachi Harbour, 
Karachi, under the engineer, Mr. Edward Jackson, M.I.C.E., the 
Leeds Steel Works have secured the large contracts, Nos. 1 and 2, 
comprising several thousand tons of girders, channels, piles, 
angles, and other work. 


As will be seen from the announcements in the corre- 
spondence column, page 363, Thursday next, the 4th of May, being 
the forty-first anniversary of the election of the secretary as an 
associate, the first ‘‘ James Forrest” lecture will be delivered by 
Dr. Anderson, F.R.S., M. Inst. C.E., at 8 p.m., the subject being 
‘* The Interdependence of Abstract Science and Engineering.” 


In our last impression, in describing the Campania, we 
mentioned at page 343 the refrigerating plant fitted on board for 
cooling the provisions for passengers’ use. The name of the manu- 
facturer of this plant was incorrectly given. It has been supplied 
and fitted on board by Messrs. L. Sterne and Co., and is on the 
A - Vergne system, as illustrated in THE ENGINEER, January 15th, 


A TREATY—offensive and defensive, if such an expression 
be permissible as applied to a purely industrial arrangement—has 
been concluded between Herr F. A. Krupp, owner of the famous 
works at Essen, with the Griison Co., whose works at Magde- 
burg-Buckau turn out war material at prices underselling that of 
the lineal descendant of the Canon King. The text of the contract, 
which is now definitely ratified, is published by the Bérsen Courrier. 


CarpIFrF has had to fall back upon its old water stores at 
Llanishan, the Cwmtaff Reservoir being dry. In part, this is due to 
having let the water out a month ortwoagofor repairs. This, with 
the present exceptional weather, was a regrettable step, but no 
one of the present generation ever knew such a dry April. 
The old inhabitants to a man would justify the action of the Cardiff 
authorities, as April is usually a month in which the ‘springs 
are renewed.” 


THE provisional instructions for the unmounted 
artillery of the German army, published at Berlin last year, open 
by laying down the principle for gun practice that in war simplicity 
only may be expected to give good results, so that it is well to 
limit the drill to a few simple movements, that may be executed 
energetically and without hesitation. The gun is to be pointed to 
the lowest point of the object aimed at, or of that portion which 
remains visible. 


Wiruin forty-eight hours two cases of destructive failure 
of heavy stone coping at the top of buildings have occurred this 
week. In one case three or four people were killed on the spot, 
and a large number injured. We only note the occurrence in 
order to mention that there are many of these insufficiently 
supported cornices in London, including a noteworthy one in Fleet- 
street, and it would seem desirable that these should be carefully 
inspected to prevent disaster. 


‘Martine Electric Lighting” is the title of a special 
number which the proprietors of Electrical Plant have published 
to the advantage of those interested in the subjects included and 
to their own credit. It includes descriptive articles on the 
machinery for and the lighting of mercantile ships, and on the 
uses of electricity in the English, American, and French Navies for 
lighting and other purposes, in lighthouses, harbours, and _ docks. 
It is edited by Mr. i. Cuthbert Hall, and is a useful record. 


Tue Maria Rickmers, of 6000 tons burden, built by 
Russell and Co., of Port Glagow, for Rickmers Brothers, of 
Bremen, arrived at Singapore with a cargo of coal, and left Saigon 
for Bremen with a return cargo on 14th July last, but has not 
been heard of since the 23rd of the same month. If this vessel 
should prove to be lost, as there is now every reason to fear, the 
France, of 3874 tons burden, built by Henderson and Son, of 
Glasgow, for a Bordeaux firm, is now the largest vessel afloat 
which depends upon canvas for propelling power. 


THE appeal made for a Varley testimonial fund towards 
the end of last year did not meet with the response which was 
anticipated by the committee, and it has been resolved that a further 
appeal shall be made. The hon. secretary is Mr. Augustus Stroh, 
98, Haverstock-hill, N.W. It is hoped that steps may be taken to 
secure Mr. Varley a Government pension, but a circular signed by 
Mr. Gatehouse says, ‘‘The object of the subscription list is to 
purchase an annuity in recognition of his great services as a dis- 
coverer and inventor in the field of dynamo-electric machinery.” 


Tue Hebburn Boiler Company, which has established 
works on Tyneside, specially designed for turning out the Lancashire 
type of boiler, on Tuesday tested a boiler of its manufacture which is 
believed to have the heaviest working pressure of any of this class 
built in the North. It is 28ft. long, and 7ft. 6in. diameter, work- 
ing pressure 140]b. per square inch. It has been ordered by 
Messrs. C. A. Parsons and Co., of Newcastle, for the electric 
lighting of Scarborough. All the work on the boiler, including 
the welding of the tubes, flanging, drilling, planing, and 
rivetting, was done by the firm. 


A NEW attachment has been fitted to the Austrian 
Mannlicher rifle, permitting of automatic firing, and that only 
when the arm is pointed at that angle with the horizon which 
corresponds with a given altitude, and consequently with a given 
distance. The effect of this invention is to permit the soldier to 
be certain of hitting the mark, provided he judge the distance 
correctly. An electric attachment, with similar object, has been 
devised by a colonel commanding a German regiment, but it is 
said to have the disadvantage of being complicated. A Hungarian 
watchmaker has also patented an arrangement for the same 
purpose, depending, naturally, on a watchwork movement. When 
the rifle attains the right elevation, the mechanism comes into 
action, presses the trigger, and fires the piece. None of these 
systems, however, appear to have given very satisfactory results in 
practice. 


Tue recent decision of the United States Supreme 
Court in the case of Huber v. Nelson Manufacturing Company, 
declaring invalid the Edison carbon transmitter patents by reason 
of their having been issued after the issue of similar patents in 
England, and subsequent to the lapsing of such prior patents by 
reason of non-payment of taxes, called up, ina way more forcible 
than has been done since the Bate Refrigerator Company v. 
Hammond case, the question of how far are American patents 
affected by the expiration of similar patents previously granted in 
foreign countries, and is likely to give rise to considerable discus- 
sion. It does not seem to be clear in the minds of the public what 
eonstitutes in the eyes of the law a lapse of a patent whose life may 
be extended from time to time by the payment of certain pre- 
scribed taxes, or which may be forfeited by what is technically 
termed non-working. The Electrical World says the Supreme 
Court has spoken in no uncertain terms in the matter, 
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(For description see page 325) 
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correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
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postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

«*. We cannot undertake te return drawings or manuscripts ; we must there- 
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*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 





MACARONI, VERMICELLI, AND TABLE SALT MACHINERY. 
(To the Editor of The Engineer.) 

Sir,--We shall be obliged if you will permit us to ask in your colmns 
for the name or names of the makers of machines for the manufacture of 
macaroni and vermicelli, and also machinery for refining and converting 
ordinary salt into table salt. Caxcv 
March 30th. eee 
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MEETINGS NEXT WEEK. 


INSTITUTION oF CiviL ENGINEERS. — Tuesday, May 2nd, at 8 p.m. 
Ordinary meeting. Paper, ‘‘ Mining and Ore Treatment at Broken Hill, 
New South Wales,” by Mr. M. B. Jamieson, Assoc. M. Inst. C.E., and 
Mr. John Howell. — Thursday, May 4th, at 8 p.m. Extra meeting. The 
first James Forrest lecture—‘‘ The Inter-dependence of Abstract Science 
ma — be delivered by Dr. William Anderson, F.R.S., 
M. inst, C.H. 

CIVIL AND MECHANICAL Engineers’ Socrery.—Saturday, April 29th, at 
noon. Visit to the works of the Waterhouse Electrical Manufacturing 
Company, 67, Southwark Bridge-road, 8.E. 

Junior Enorneertna Society. — Saturday, April 29th, at 3 p.m. 
Visit to the Lea Bridge Pumping Station of the East London Waterworks 
Company.—Friday, May 5th, at 8 p.m. Ordinary meeting. Paper on 
“‘Gold-mining Machinery,” by Mr. A. H. Bromly, G.I. Mech. E., 
Manager of the Carndochan Gold Mine, Llanuwchyllyn, North Wales. 

INstITUTION OF CiIvIL ENGINEERS: NEWCASTLE-UPON-TYNE ASSOCIATION 
or Stupents. — Wednesday, May 8rd, at 8 p.m. Ordinary meeting. 
Paper on ‘The Construction of Dock Gates,” by Mr. John Thompson, 
jun., Stud. Inst. C.E., A.Sc. The annual business meeting will be held 
at the conclusion of the above.—Visits in the afternoon to the new bridge 
at Newburn and to Messrs. John Spencer and Co.'s rolling mills, 

Royat Institution or Great Britain.—Monday, mor Ist, at_5 p.m, 
Annual meeting.—Friday, May 5th, at 9 p.m. Shelford Bidwell, MA. 
LL.B., F.R.8., on “ Fogs, Clouds, and Lightning.” 

Socrery or Arts. — Monday, May Ist, at 8 p.m. 
“Some Masters of Ornament,” by 
May 2nd, at 8 p.m. 


Cantor lectures ; 
wis Foreman Day. — Tuesday, 
Foreign and colonial section: ‘‘ Russian Industrial 





Art,” by E. Delmar Morgan. — Wednesday, May 8rd, at 8 p.m. Ordinary 
meeting: ‘ Practical Electrical Problems at Chicago,” by Professor 
Silvanus P. Thompson, F.R.S. 

CuemicaL Society.—Thursday, May 4th,at 8 p.m. Ordinary mecting. 
Ballot for the election of Fellows, Papers: ‘‘ Hydrates of Potassium, 
Sodium, and Lithium Hydroxides,” by 8. U. Pickering, F.R.S.; ‘‘ Notes 
on Marsh’s and Reinoch’s Tests for Arsenic,” by J. Clark, Ph.D.; “‘ The 
Formation of Hydrogen Peroxide in Organic Liquids,” by A. Richardson, 
Ph.D.; ‘‘ The Supposed Saponification of Linseed Oil by White Lead,” by 
J. B. Hannay and A. E. Leighton; ‘“‘ Notes on the Capillary Separation 
of Substances in Solution,” by L. Reed. — Friday, May 5th, at 8 p.m. 
Hofmann memorial meeting. Addresses by the Right Hon. Lord Playfair, 
roe F.R.S.; Sir F. A. Abel, K.C.B., F.R.S.; W. H. Perkin, LL.D., 
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UNITED STATES ATLANTIC LINERS. 


A FEw particulars concerning the ships which Messrs. 
Cramp are about to build for the International Company 
are beginning to leak out. The irrepressible American 
reporter is not to be denied, but caution is necessary in 
accepting his statements. It will be remembered that 
when the International Company got registration for the 
City of Paris and City of New York, it was stipulated that 
the company should give orders for a certain number of 
full-powered Atlantic liners in the United States. Two 
ships are accordingly to be built by Messrs. Cramp. 
Rumour says that they have been designed by Professor 
Biles, who designed the City of Paris and City of New 
York. Whether the rumour is or is not true to the 
fullest extent, we believe that there is no doubt that he has 
been consulted on the subject, and this gives the ships an 
additional chance of success. They are not, however, to 
be five-day boats. It is questionable if they will make 
the run in six days. They will be smaller than the 
Teutonic. Probably their largest displacement will be 
about 12,000 tons. Messrs. Cramp are, however, not 
satisfied to follow in the footsteps of Scotch and Irish 
engineers, and are going to try the quadruple principle on 
an immense scale. Each ship will have twin screws, 
three-bladed. The boiler pressure will be 210lb. Steam 
will be generated in six double-ended boilers, 20ft. long, 
and 15ft. 7}in. diameter. There will be in all forty-eight 
fires; the furnaces being Purves’, 39in. diameter, and 
the tubes Serve’s. There will be 820 square feet of grate, 
and 30,000 of heating surface. The engines will indicate 
jointly 15,000-horse power. The cylinders will be 
86in. + 50in. + Tlin. + 100in. x 60in. The distribu- 
tion of steam will be effected by piston valves. Cast steel 
columns are to be used; that is, we suppose, if they can 
be got sound in the United States—which we doubt. The 
details in all respects will be, as far as we can learn, 
repetitions of the best Scotch and Irish practice. 

It is stated that the trial-trip speed of these ships is 
not intended to exceed 20 knots. Unless, however, 
forced draught to a considerable amount is used, it is not 
easy to see how the requisite power is to be obtained. 
There are not furnaces enough. The difference in 
economy between quadruple and triple-expansion engines 
will not exceed a small fraction of a pound per horse- 
power per hour; and as the ships are certain to be driven, 
the consumption of coal will probably be 2°5 1b. per horse 
perhour. Forit must be remembered that Pennsylvania 
coal is by no means equal in quality to Welsh or the best 
English steam coal. The consumption for 15,000-horse 
power will be, say, 87,500 lb., or nearly 17 tons an hour, 
or about 46 Ib. per square foot of grate per hour. Even if 
the engines were much more economical than there is 
any reason to expect, at least 35 1b. per square foot of 
grate must be burned, and this cannot possibly be done 
without an inch of forced draught. We believe thatthe adop- 
tion of such a tremendous steam pressure will be a great 
mistake. Possibly the law is very lax in regard to boilers 
in the United States. In this country the plates of the 
shells would have to be at least 1Jin. thick to pass the 
Board of Trade. Plates l}in. thick are quite difficult 
enough to handle as it is, and probably represent the 
maximum limit for the best boiler work. As it is ex- 
tremely improbable that anyone in the United States 
has used plates much over lin. or Ijin. thick, it 
would appear either that Messrs. Cramp have a great 
deal of courage, or else that they will not use ltin. 
plates. Again, the furnaces will have to be excessively 
thick. To pass the Board of Trade they would need to be 
tin. thick, and thick furnace plates are very objection- 
able. But as we have before said, it is probable that 
Messrs. Cramp will have a free hand as compared to 
Old World engineers; and we are by no means disposed 
to regard the Board of Trade rules with much favour. 
We believe that under them boilers and furnaces are, and 
have been for a long time, made much too heavy. 

The circumstance that the International Company still 
runs its boats with English engineers has excited quite 
a turmoil in the United States. It seems that the engi- 
neers should have been turned out at once to make room 
for American engineers, and the United States Press 
does not hesitate to assert that the retention of English 
or Scotch engineers in the Paris and New York is an insult 
to American engineers. ‘‘ What,” it is asked, “is it to 
be believed that there are not American engineers quite 
as competent to run the boats as any Briton?” The 
answer is simply that there are no American engineers 
competent to take the places of the chief and secord 
engineers of our Atlantic racers; and we say this 
without the least desire to disparage American engi- 
neers. The fact is, that there are not many British 
engineers who possess the special knowledge required, 
and our American friends may rest assured that 
the moment the British element departs from the 
engine-rooms of the Paris and New York, record 
breaking will entirely cease. None but those who have 
had practical experience of the facts have any idea of the 
true nature of the work to be done in order to get the last 
half knot out of any Atlantic liner. Special knowledge is 
needed at every turn. Special skill, not only in the 





management of machinery, but in the management of 
men. Furthermore, American engineers seem to be 
united as to the inefficiency of the American fireman. 
They do not hesitate to say that he is the worst in the 
world, as he is altogether ‘‘too big’ for such work. 
We have no reason to think that the International 
Company will be careful to pick all ‘ full-blooded 
Yankees” as firemen, and the company has shown 
that it is much wiser than the American Press in re- 
taining the services of English and Scotch engineers. It 
has been stated that these gentlemen can solve the whole 

roblem by becoming naturalised American citizens. 

ut the proposal has been furiously denounced in the 
American press. If naturalisation is to be permitted in 
this way, then crowds of English and Scotch engineers 
will find their way, it is said, to the States, and working 
for much lower wages than the American engineer 
demands, would throw the latter out of work. It appears 
from this that the gentlemen who conduct the Press at 
the other side of the Atlantic have a very poor opinion 
of the shipowners of the United States. They take it 
for granted, indeed, that the shipowners would not have 
sufficient loyalty to go on employing Americans when 
they could obtain equally good men not Americans for 
less money. We venture to think, however, that Ameri- 
can newspaper men are not a whit better in this respect 
than the shipowners, and that nothing would please them 
better than to employ cheap European labour in their 
own engine-rooms if only they could get it. 


RAILWAY ACCIDENTS. 


THE number of passengers killed by accidents to trains 
is generally accepted as affording some test of the care 
and efficiency with which the railway service is con- 
ducted. Yet in comparing one year with another the 
test cannot be absolutely relied upon, as one wholesale 
catastrophe, like that of Armagh or the Tay Bridge, may 
make an otherwise excellent year appear the very 
reverse. The accidents and casualties on the railways of 
the United Kingdom, as reported to the Board of Trade 
relative to the year just past, show that twenty-one 
passengers lost their lives—to use the accustomed phrase 
—from causes beyond their own control. If we eliminate 
the Armagh collision, and the Tay Bridge disaster, this is 
above the average of the seventeen years 1875-91. But 
in fairness to the recent account we must mention that 
1892 was marred by the sacrifice of seventeen passenger 
lives in three accidents, including nine at Thirsk. It is 
right at the same time to consider the number of fatalities 
to railway employés. The deaths which befel the 
servants of the companies in connection with accidents 
to trains were nine last year, compared with twelve 
in 1891. But here, again, there is a great fluctua- 
tion in the numbers. The deaths were the same in 
1890 as in 1891, while in the four preceding years the 
average was less than six. On the whole, from 1874 
downwards, there seems to be a marked improvement. 
In 1874 the number killed was forty-six, whereas the 
highest number since then has been twenty-eight, occur- 
ring in 1876, followed by a lesser amount of fatality sub- 
sequently. The number injured by accidents to trains 
was considerably above 200 in 1874 and the two following 
years, whereas 200 has never been reached since, and in 
five years, including the last, the cases of injury have 
fallen below a hundred. If we take the number of 
employés killed on railways, independently of accidents 
te trains, we find a decrease since 1874, but the cases of 
injury have shown a tendency to increase during the last 
three or four years. That above 500 of the companies’ 
servants should be killed by various forms of railway 
accidents in the course of a year is a lamentable fact, for 
we must not conclude that in all cases the sufferers were 
devoid of caution. Among the passengers the number 
killed by other than accidents to trains exceeded 
100 last year, while the injured were seven times as 
numerous. 

Almost simultaneously with the issue of these railway 
returns, there appeared the Annual Summary of the 
Registrar-General, showing that in 1892 there were as 
many as 269 persons killed by horses and vehicles in the 
streets of London. The passengers killed on all the lines 
of the United Kingdom, whether by accident to trains or 
by their own inadvertence, was 129, or less than one- 
half the number of persons killed by the street traffic of 
the metropolis. If we look back over the years, we do 
not see that these street fatalities are diminishing. On 
the contrary, the deaths due to street traffic were more 
in 1892 than in any previous year, except in 1890, which 
only exceeded the number for last year by one. In 1874 
these deaths were only 211. To cross Oxford-street or 
the Strand is more perilous than a railway ride from 
London to York. Of course the traffic of London 
increases, but so does that of our railways. The 
aggregate length of the lines is constantly growing ; 
trains are more numerous, and millions of passengers are 
added year by year. Still we find the number of fatali- 
ties kept in check, so as to preserve a wonderfully 
moderate ratio. The chief danger which besets the 
individuals appears to befal them when not in the train. 
Eight were killed in the crush at the Hampstead Heath 
station. Some persons lose their lives while trying to get 
into the trains, and some while getting out, while eighteen 
were killed last year by falling out of carriages during the 
travelling of trains, and forty were in like manner injured. 
In addition there are a number who are not passengers, 
but who get on the line and suffer death or injury. The 
most conspicuous are the trespassers, of whom 258 were 
killed last year, and about half as manyinjured. There is 
much reason for regret in the record of seventy-seven per- 
sons killed while passing over railways at level crossings. 
Ayet greater number appear as suicides. One way and the 
other we get a totai of 1130 deaths among passengers, 
servants, and other persons, and nearly four times as 
many cases of injury. It is satisfactory to find that the 
numbers are somewhat less than in the previous year. 
If we include all kinds of accidents on the premises of 
the companies, we get a list of more than 1200 deaths, 
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and above 10,000 cases of injury, many of the latter being 
doubtless only slight. But the total is formidable, 
and only to be accounted for by the enormous 
number of persons passing through the stations and 
travelling on the lines. How large this number may be 
is indicated by the fact that the passenger journeys in 
1891 exceeded 845 millions, exclusive of journeys by 
season-ticket holders, and were probably some thirty 
millions more in 1892. Of the twenty-one passengers 
killed by accidents to trains, it is rather singular that all are 
due to England and Wales, none of these fatalities having 
occurred in Scotland or Ireland. Of the 600 injured, only 
twenty-four cases happened on the Scotch lines, and three 
on the Irish. Of the nine employés killed by accidents 
to trains, none met their death on Scotch or Irish rail- 
ways. 

Concerning the nature of the accidents, we find eleven 
deaths of passengers and two of servants in consequence 
of twenty-eight collisions among passenger trains. There 
were as many as forty-three collisions of a miscellaneous 
character, in which passenger trains were involved. 
Goods trains were in the way, or some other obstacle 
presented itself. Thus, nine passengers were killed, and 
one servant of the company. Thirteen collisions among 
the goods trains make up a total of eighty-four collisions, 
of which Scotland had thirteen and Ireland only two. A 
class of accident which figures largely on the list, account- 
able for killing one passenger and four servants, consists 
of passenger trains or parts of such trains leaving the 
rails, of which there are thirty-five instances. Perhaps 
these are in some degree accounted for by the failure 
of above 500 tires, and 257 axles, in addition to 
272 broken rails. Yet so far as the tires and axles were 
concerned, they seem to have belonged chiefly to the 
goods traffic, although the goods trains which ran off the 
rails were only eleven. By far the greater number of the 
tires were wagon tires, and of the wagons to which 
the tires belonged, nearly 400 were the property of 
owners other than the railway companies. Only 95 
of the tires were made of steel, while 426 were of 
iron. Among the axles which failed, 165 were engine 
axles. The breaking down of a train laden with goods or 
minerals is occasionally a serious matter, as throwing 
some obstacle in the path of a passenger train; and the 
soundness of the material composing a goods wagon is 
important as indirectly affecting the safety of the 
passenger traffic. So, also, the proper working of a goods 
train is a matter of general consequence to the security 
of the line. Sound materials and good workmanship 
should characterise all that appertains to a railway. But 
when all the mechanical parts are perfected, there yet 
remain the uncertain defects appertaining to human 
agency. Men make mistakes, or, perhaps, deliberately 
infringe the rules. Where irregularities are perpetrated, 
these cannot be long continued without the occurrence of 
some mishap, and hence the necessity for careful over- 
sight so as to secure proper discipline. It has been shown 
in the past, and doubtless still remains true, that a large 
proportion of the causes contributing to railway accidents 
come under the head of “negligence, want of care, or 
mistakes of officers or servants.” As a rule, more than 
one-third of the contributing causes are of this nature. 
In some years the proportion has even risen to one-half. 
Still, there are regulations and appliances which tell dis- 
tinctly in aid of safety. These are costly at the outset, 
but we trust they are economical in the end. The abso- 
lute block, and the interlocking of signal and point levers, 
are of this nature, together with the use of the automatic 
continuous brake. The railway traffic of the present day 
could never be worked under the conditions which pre- 
vailed some years ago. The public have gained im- 
mensely in safety and comfort in the matter of railway 
travelling, but it cannot be said that the shareholders 
have reaped their reward in an equal degree. When they 
do, perhaps we shall hear something about the State 
buying up the railways “on equitable terms.” 


COMPOUND MARINE ENGINES. 

RECENTLY some attention has been devoted to the use 
of compound marine engines — that is to say, engines 
with two cylinders only instead of three. This system 
has been adopted by Messrs. Leyland, of Liverpool, who, 
it seems, are quite satisfied with the results. Two short 
papers on the subject were read, it will be remembered, 
at the last meeting of the Institution of Naval Architects. 
The triple-expansion system is a development of the 
compound engine, and it might at first sight be supposed 
that Messrs. Leyland have taken a step to the rear. But 
this is not really the case. The compound engine was 
seldom worked at pressures much over 1001b.; pressures 
of 80lb. and 90lb. were much more common. But 
Messrs. Leyland’s ships work at 150 lb., and the modern 


compound marine engine is a triple-expansion engine: 


with the intermediate cylinder suppressed. Thus, the 
old-fashioned engine would have cylinders, let us say, 
50in. and 80in. in diameter. The triple engine would 
have cylinders 30in., 50in., and 80in., but the modern 
compound has cylinders 30in. and 80in. diameter. A 
somewhat remarkable diversity of opinion exists as to 
the merits and demerits of the new departure, one party 
holding that the compound cannot be nearly as econo- 
mical as the triple expansion engine, and the other party 
holding that for all practical purposes the consumption 
of fuel is the same, while the compound engine costs 
about one-third less money than the triple-expansion 
engine, is much lighter, uses less lubricant, and is much 
cheaper as regards the cost of repairs and renewals. The 
engines of the Minho, designed by Mr. Neville Evans, 
superintending engineer to Messrs. F. Leyland and Co., 
and illustrated in our impression for August 21st, 1891, 
supply an excellent example of this class of machinery. 
The cylinders are 16in. and 48in. diameter, and 3ft. 
stroke. The pressure is 150lb. The engines are the 
ninth set on this principle constructed by Messrs. J. 
Jones and Sons, of Liverpool, for Messrs. Leyland. The 
fact that so many engines have !been built proves that 
some real advantage is gained. It is extremely unlikely 


that so considerable a number would be in use if the first 
or second had not given satisfaction. 

The only argument that we have heard brought against 
this type is that it is not economical in fuel. Not long 
since a correspondent made certain statements favourable 
to the type, and we then, it will be remembered, asked 
for more precise data. Nothing has reached us in 
response to that request, and we have never been placed 
in possession of any information about the Minho’s coal 
consumption save the somewhat general statement that 
she burns about 10 tons in 24 hours when indicating 600- 
indicated horse power. If the ship does anything 
near this in regular work her engines are as good, if 
not better, than the normal triple expansion engine 
working with the same pressure. The diagrams we have 
published are excellent, and show that the power is very 
equally distributed, notwithstanding the great disparity 
in the sizes of the two cylinders—286°5-horse power for 
the high, and 316°3-horse power for the low-pressure 
cylinder, which is quite near enough for all ordinary pur- 
poses. Steam is cut off at about half stroke in the high- 
pressure cylinder, and at about quarter stroke in the 
low-pressure cylinder. The capacities of the cylinders, 
including clearances, are about 7°25 to one; and if steam 
is cut off at about half stroke in the high-pressure cylin- 
der, that gives roughly fourteen to one as the ratio of 
expansion. It will very readily be understood that the 
introduction of another, or intermediate, cylinder would in 
no way alter this ratio, which depends altogether for its 
amount on the capacity of the low-pressure cylinder and 
the point of cut-off in the high-pressure cylinder. So 
far, then, there is no reason why the Minho’s engines 
should not be as economical as triple-expansion engines. 
If we examine the data supplied by such reports as those 
of the Research Committee of the Institution of Mechani- 
cal Engineers, it will be seen that almost the whole of 
the cylinder condensation takes place in the high-pressure 
cylinder, the water being carried through the other 
two cylinders very little altered in amount. In order to 
prove that an advantage in this respect is gained from 
the multiplication of cylinders, it would have to be 
shown that cylinder condensation takes place in all the 
cylinders, but that the total condensation in three 
cylinders is less than in two; but this is just what no 
experiments with which we are acquainted have ever 
proved. Indeed, it is a matter of notoriety that, other 
things being equal, more condensation takes place in a 
triple expansion than in any other form of engine save 
the quadruple expansion. We cannot then think that 
it is justifiable to assume that the addition of a third 
cylinder could secure economy by reducing condensation. 
In fact, we can find no warrant for arriving at any such 
conclusion in the records of experiments. 

But there is quite another point of view, not less 
important to the shipowner, from which this question 
must be regarded. The shipowner pays very little atten- 
tion to the consumption of coal per horse-power per 
hour. What he wants to reduce is the consumption of 
coal per ton of ship and cargo per mile, at any stated 
speed. That machinery will be the best from his point 
of view that will enable a ton of coal to carry a ship of, 
say 3000 tons furthest when steaming at nine knots an 
hour. It may be said that after all this condition is 
best secured by maintaining a small consumption per 
horse per hour; but this is not necessarily true, because 
the proposition neglects internal friction and the effect of 
irregular turning on the efficiency of the propeller. 
Now, the triple-expansion engine gives very regular turn- 
ing moments—much more regular than they can 
possibly be with Mr. Evans’ engines. Regarded in this 
way, it would appear that a better result would be 
obtained by placing the cranks opposite each other, 
instead of at an angle of 90deg.; the result would be a 
Woolf engine, in which the “ drop” is reduced as much as 
possible. Itis argued,and arguable, that the Woolf engine 
is less economical than the engine with an intermediate 
receiver. But there is nothing to prevent the application 
of an intermediate receiver to the compound engine with 
opposite cranks, with the advantage that the shock due to 
the admission of very high steam to the large low-pressure 
piston would be avoided. It may be said here incidentally, 
that it is a complete mistake to assume that the ‘“ drop” 
entails waste in the use of steam. The idea originates 
in the radically erroneous notion that the combination of 
real diagrams inside or on a theoretical simple diagram, 
shows the losses actually incurred. It can easily enough 
be shown that such a combination is quite misleading, 
the results actually obtained being far higher than the 
combination shows to be possible. The question has been 
repeatedly asked and never answered, ‘‘ What becomes 
of the lost power shown by the ‘drop’ gaps?” The 
truth is that the whole loss is represented, not by the 
gaps, but by the difference between expanding steam of 
one pressure «, and that of expanding steam with a lower 
pressure 7. It is forgotten that the gap represents 
simply an augmentation of volume got without the per- 
formance of any work done on a piston. 

To return to the compound engine, we may conclude 
by saying that deductions drawn from such experiments 
as that made with the Iveagh, as told to the Institution of 
Naval Architects, do not necessarily apply to the com- 
pound engine made on Mr. Evans’ system. Everything 
depends on the maintenance of a proper proportion 
between the cylinders. What is most needed now is 
some authoritative statement of the actual coal consump- 
tion and power of, let us say, the engines of the Minho; 
and it must not be forgotten that a great deal of coal 
can be bought for the interest on the saving effected in 
the cost of the engines. Let us, for example, say that a 
set of triple-expansion engines cost £3000, while a set of 
compound engines of the same power cost £2000. In- 
cluding depreciation, we cannot put the saving as worth 
less than £100 a year. This would buy 200 tons of coal 
in England, which, in the case of the Minho, let us say, 
would represent about twenty days’ steaming, and to 
this would have to be added the saving on lubricants and 
up-keep. The total annual saving would, therefore, be 








quite sufficient to compensate for a small extra consump. 
tion of fuel per horse-power per hour. However, as we 
have said, without further data than those now available 
it is impossible to say anything other than that there is a 
great deal more to be urged in favour of Mr. Evans’ 
system than appears at first sight to be possible. 
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EXTENSION OF SUBMARINE TELEGRAPHY. 


Ir seems now to be more than possible that there will be a 
further extension of submarine cables in the Far East. Sir 
John Pender has stated that a second cable may be laid b 
the Eastern Extension Company between Singapore and 
Hong Kong, and that negotiations are in progress which, if 
successful, will enable a second or alternative cable to be laid 
between Singapore and China, connecting in the route with 
the coalfields and harbour of Labuan. A French cable from 
New Caledonia to connect with Queensland is also spoken of, 
so that whether the old scheme of a Pacific cable is carried 
out or not, there will be for some time to come activity in 
submarine operations in the East. It is worth notice that— 
despite the commercial depression in the Australasian colonies, 
the receipts of the great cable company we have named have 
increased, though not very largely—the increase for the past 
half-year being £4108. As in the earlier half-year there had 
been a decrease, the increase in the last half is the more 
acceptable, whilst in the period that is now entered on, the 
slight addition to the charge for telegraphy which the 
Colonies deemed needful is this year in operation; and Sir 
John Pender states that it has ‘ not caused any appreciable 
falling off in the number of words transmitted, consequently 
the increased rate is practically all profit,” and thus the 
loss that the Colonies sustain under the guarantee they 
gave to obtain the reduction of the rate will be lessened by 
the slight after-increase. The effect that reductions of rates 
have in enlarging traffic is well shown by the recent experi- 
ence of New Zealand. The reduction of rates to that Colony 
was made later than to some of its neighbours, but already 
there has been an increase of 88 per cent. in the volume of 
the international traffic, and of 51 per cent. in the inter. 
colonial traffic. The Colony seems to be now recuperating, 
and probably it will be found that in the later months of the 
year there will be a further increase in messages. There are 
two essentials for the extension of the submarine telegraph 
cables—first, that the rates should be as low as possible ; and 
second, that there should be as large a gathering ground for 
traffic as is possible. The reduction of the rates to the East 
is now being brought about by the guarantees of colonies and 
of countries that are concerned, and with an extension of the 
area from which messages spring, as well as with a greater 
diffusion of commerce, there must be expected to be from 
time to time a further extension of ocean telegraphy. We 
ought to have cables touching only our own territory. 


REFRIGERATING MACHINERY AND AMERICAN PRACTICE. 


THREE is no doubt room in this country for the ex- 
tended application of refrigerating machinery and apparatus 
in our great cities, more especially in the summer months, 
In connection with many of the food and produce industries 
of the country, refrigerating machinery during the hot season 
might, with much profit to those industries themselves, be 
utilised more largely than, with a few exceptions, it is at the 
present. In the United States refrigerating arrangements 
are carried to great perfection, and visitors to the Chicago 
Exhibition will have plentiful evidence of the success which 
the Americans have attained in this direction before they re- 
turn home. Denver and St. Louis are two of the American 
cities in which the distribution of refrigerating power from 
central stations has proved eminently satisfactory. At St. 
Louis the refrigerating company began with contracting to 
bring the temperature of cafés and eating-houses twenty 
degrees below that of the outside air. Now miniature brine 
tanks are provided in many of these buildings and in 
hotels for the manufacture of ice on the premises. Ex- 
pansion coils connected with the pipe are run through 
the tank, moulds of suitable size are placed in the 
brine, and the operation of ice making is carried on 
just as at the large ice factory. Where lesser quantities of 
ice are needed, a small insulated reservoir is provided, and 
the expansion pipes are placed close to the sides. Water is 
then poured in the reservoir, and ice forms on the expansion 
coils and extends towards the centre of the reservoir until a 
solid mass is frozen. This is chipped out as desired, and new 
water added from time to time. Information just to hand 
from America demonstrates that this distribution of 
refrigerating power can be made profitable wherever a gross 
annual return of seven thousand dollars for each mile of 
mains can be guaranteed. This return is being secured in 
Denver and St. Louis and the indications are all in the 
direction of an extension of this system to other cities. 


PARIS A SEAPORT. 


Ir is proposed to bring this scheme, which has existed in 
the abstract for ages, again before the French Government. 
Its object is to construct a navigable canal from Rouen to 
Paris, in continuation of the present water communication 
existing between Havre and Rouen, and thus enable sea- 
going vessels to land their cargoes and passengers on the 
wharves of the French capital. The length of the new 
channel will be 115 miles, and its depth will be sufficient to 
permit of ships drawing 20ft. of water, which comprise 
94 per cent. of the tonnage entering the ports of Havre and 
Rouen, to traverse the whole route. The proposed canal is 
to be 114ft. wide on the surface, which width is to be in- 
creased in the curved portions to 147ft., or nearly double the 
breadth of the Suez Canal, under similar conditions. It will 
cut only two bends of the river Seine, and have but four 
locks, and will cost £6,000,000, of which £2,800,000 are con- 
sidered as already available. In addition to the proposed 
work being one of public utility, and a means of generally 
benefitting the trade and commerce of the empire, it is urged 
in its favour, by the promoters, that for strategic purposes, 
and as a channel of supply for provisions and materials to 
the capital, it has a very strong claim upon the nation at 
large. 


HORSE GUARDS AVENUE. 


SucH, we understand, is to be the name of the new 
thoroughfare, now practically completed, which will connect 
our riparian boulevard with Whitehall. The entrance from 
each end promises well, the new street being for a short 
distance both straight and wide, but a terrible twist occurs, 
especially along one side, near the middle. An American 





might well be excused exclaiming “Snakes,” if he walked 


along 


mani 
part 











Aprit 28, 1893. 


THE ENGINEER. 


365 











the sinuous footpath. This unfortunate alignment is, 
rye be hoped, of only a temporary nature, although the 
works along it are of an equally substantial and durable 
character as the rest of the road. It is, no doubt, due to the 
non-demolition of some of the smaller old buildings, but 
more to the existence of the building appropriated to the 
Bankruptcy Department of the Board of Trade, which juts 
out into the fair way of the new thoroughfare in ® most 
objectionable manner. As great pains have been taken to 
yeface and re-plaster the whole side of this building pre- 
sented at an angle nearly broadside on to the road, it would 
appear as if it were not couting down at present. So long as 
it exists, it will be a continual eyesore to any one using what 
would otherwise be a very handsome addition to our metro- 
politan channels of communication. Looking down it from 
the Embankment end, one can perceive only one of the 
«silent mounted twain,” which gives a somewhat lop-sided 
appearance and one-eyed aspect to the show place of the House- 
hold Brigade. There certainly is the consolation that, at an 
additional cost, the defects we have pointed out can be at 
any rate partially remedied, but it remains a question 
whether it would not have been better to have waited 
until the money could have been forthcoming to remove the 
obstructions, than have made the road in such an unsightly 
manner. As an example of road making, the constructive 
part leaves nothing to be desired. 








LITERATURE. 


The Journal of the United States Artillery. January Number, 
1893. Printed at Artillery School Press, Fort Monroe, 
Virginia. 

Ix this number is an announcement that the second 

volume of the Journal is to be “established on a more 

permanent footing than had been laid down on its first 
commencement in 1892.” The working plan submitted 
through the commanding officer of the Artillery School 
to his staff met with the general approbation of the 
artillery. With this general support it is felt that the 

Journal can be maintained at Fort Monroe, under a com- 

mittee of officers nominated by the staff of the U.S. 

Artillery School. The names are as follows :—Colonel 

H. W. Closson, Captain J. M. Ingalls, Captain E. L. 

Zalinski, Lieutenant E. M. Weaver, and Lieutenant G. 

O. Squier, all of the U.S. Artillery. The editor is 

Lieutenant J. W. Ruckman, Ist Artillery. Some of these 

names are very well known to us, and we may assume 

that the selection is well made. 

The articles in the January number are the following: 
(1) “Our Artillery Organisation,” by Colonel J. Hamilton. 
This is a question of system and personnel chiefly, which 
is not a matter with which we deal generally. A new 
appointment is especially advocated, in order to do jus- 
tice to artillery on service, namely, that of Chief of 
Artillery. Instances are given of the misapplication of 
artillery on service for want of some one high enough in 
authority to insist on a proper grasp of the situation to 
be taken. (2) ** The Artillery of Siege Warfare,” by Lieu- 
tenant Berry. Anything from this author should deserve 
attention. We are indebted to him for his article on 
“Formule for Penetration of Armour,” published in 
November, 1891, an article which was found useful in 
investigations as to perforation at high velocity made in 
this country during the past year, and noticed in the “ Pro- 
ceedings” of the R.A. Institution. This article deals with 
the employment of direct, curved, and high-angle fire, 
and the best selection of pieces for siege equipment, and 
of projectiles. We agree with what is said on the em- 
ployment of shells containing large charges for high-angle 
fire, and also of shrapnel. We hope that the equipments 
proposed, however, will not be used, as the writer con- 
templates, against ‘‘ our next-door neighbour and heredi- 
tary enemy, England.’’ We trust some much more 
substantial reason will arise for what we regard as un- 
natural warfare. Bad as is all war, we think that most 
Englishmen sympathise with Scott’s dragoon, who hated 
cutting down a man that cried in “a homely tongue” 
for quarter. (3) ‘*A Few Thoughts on Practical Artil- 
lery,” by Lieutenant Whistler. This is a business-like 
paper, but the actual difficulties with the adjustment of 
fittings and charge are represented as so formidable that 
we imagine the writer’s views will meet with opposition 
from the rough-and-ready trial-shot advocates. We do 
not wish to weaken the writer’s position in saying this. 
Our sympathy is with him ; but it seems to us that much 
of what he says ought to be done before matters come to 
actual service, and we think that he was unfortunate in 
his powder. (4) “Target Practice,” by Lieutenant G. 
N. Whistler, is again the outcome of thorough work, and 
is directed to an end which is needed on this side of the 
Atlantic, namely, the prevention of waste of valuable 
ammunition. (5) ‘A New Percussion Fuze,” by Henry 
P. Merriam. (6) “ Field Artillery Draft,” by First Lieu- 
tenant A. D. Schenck; and (7) ‘Some Applications of 
Glennon’s Velocity and Pressure Formulas,” by Captain 
James M. Ingalls, with discussions and translations, com- 
plete a number which we regard as remarkably scientific 
and able. 

There is matter here that deserves full attention. 
Whether we can treat it as it deserves is another ques- 
tion. From a professional point of view, we think very 
highly of the Journal. From a popular point of view, we 
fear that the writers represent a class which may be 
‘good of their sort, but the sort is liable to be anything 
but good.” We see evidence of a body of able men, 
capable of forming the nucleus of a large force, and 
probably with little professional future unless such a 
large force is formed. We trust that they will pardon us 
for hoping that their future will not be developed in the 
direction suggested by one of them. 





Theorie und Praxis des Fisenbahngleises. By Von Atois 
Stang. Verlag von J. L. Pollak, Wien und Leipzig. 1892. 
Tue author of this work is managing director in Vienna 
of the Austrian State Railways, and the book is an 
attempt to consider the construction of the permanent 
way of railways from a theoretical and practical stand- 
point. This work is of a type which appears to be much 





more common in Germany than in England, but as the 
author of this volume resides in Vienna, it may be more 
correct to say that this type of work appears more 
commonly in the German language than in the English 
language. The author considers that although such 
works in the German language as those of Weber, 
Winkler, and others are excellent, yet there was still a 
want of a single volume which should deal with the whole 
construction of permanent way. The work is provided 
with eighteen plates and sixteen figures in the text. 

The author begins by sketching the history of railways, 
reminding the reader that in the year 1829, when 
Stephenson first ran the Rocket, there were 116 miles 
of railway, while sixty years later, in 1889, the total 
length of railways had reached the sum of 865,000 miles, 
and over 50,000 locomotives were in use. He then 
describes how the early rails consisted of short bars 
of cast iron, which were after a time made of the fish- 
belly pattern, and these were gradually replaced by the 
double-headed rails of wrought iron, the latter type being 
first used to any great extent upon the London and 
Birmingham Railway, where each rail was 15ft. long, 
and weighed 55 lb. per yard. This construction is still 
general in England and France; according to the author 
the use of fish-plates then came in, and various methods 
for preventing the nuts working loose were invented, most 
of which have been replaced by the Grover spring washer. 
The author then considers the various methods of laying 
sleepers, and their treatment by chemical processes. He 
notes that in some countries the track has been designed 
for carriages with long and rigid wheel bases, and in 
others has been designed for bogie cars. The first method 
has led to the employment of the extremely solid track 
employed in England, while in America, on the contrary, 
flat-footed rails placed on longitudinal sleepers have 
recently given place to cross sleepers. On the Continent 
of Europe flat-bottomed rails are still preferred, and 
different types of track had come into use when the 
Government took up the railways, but from that time 
a single type became very general. Tables are given of 
the dimensions of rails used upon different lines, and the 
plates at the end of the work are, in our opinion, the 
most valuable part of the volume. Some of the types 
of fastenings appear strange when compared with 
English practice, but seem to have been found satis- 
factory in the Austrian Empire. 

The author passes on to theoretical calculations as to 
the different dimensions to be given to the rails, and 
enters into a long mathematical argument in order to find 
the vertical load and the side thrusts upon the rails. He 
remarks that the axis of the train is not constantly over 
the axis of the track, but a point on the axis of the train 
would describe a wavy line. He then alludes to tests 
made with a locomotive slung up, and describes the 
various kinds of oscillations produced on the rails. The 
vertical force is produced by the whole load of the vehicle 
at rest, which must be taken as a maximum of seven tons 
per wheel upon the German railways, but this load may 
rise to 14 tons by the swinging motion. We attach very 
little weight to the numerous formule which are given 
by the author for these calculations, as in this case 
theoretical considerations are of little value. 

The question of the elevation of the outer rails on 
curves is then considered. Weber’s experiments as to 
the bending of rails are quoted, and the bending is shown 
to depend upon the velocity of the travelling load. Here 
again a considerable amount of mathematical knowledge 
is required to follow the author’s reasonings. Consider- 
able stress is laid upon the advantages to be attained by 
the use of long rails, and Couard’s experiments in 1889, 
made in France, are quoted. These considerations appear 
to be of great importance in France, where until that 
date many rails of 18ft. to 19°6ft. in length were still in 
use. Davelny recommended the use of rails weighing 
80lb. per yard, and 49ft. long, the total weight tae 
thus 1320 lb. The greatest length of rails heretofore in 
use in Austria was 32°8ft. to 39-4ft., but recently many 
rails of 49ft. in length have been used. 

The author again plunges into mathematics for the 
purpose of finding the side pressure upon the rails, with 
a view to designing the fish-plates, and obtaining the 
proper positions for the holes in which the fish-bolts are 
to be placed. Tables are given of the results of experi- 
ments made to find the pull necessary to draw nails out 
of sleepers of various kinds of wood, and quotations 
made from various authorities. The Sandberg clamp 
fastening for flat-bottomed rails is described. This con- 
sists of a flat plate, stamped so as to form two clamps, 
and the rail is then wedged fast by a key driven under 
one clamp. A series of valuable tables for reference are 
given, showing the dimensions and weights of rails and 
sleepers which are used upon the principal railways, 
both in England and on the Continent. We fear that the 
greater part of this work would not be found sufficiently 
practical for English engineers, and that they would 
content themselves with referring to the drawings given 
at the end of the work, showing the actual types of 
permanent way which are in use. 
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RECEPTION AT THE INSTITUTION 


ENGINEERS. 


On Tuesday week the discussion commenced upon the paper 
by the late Mr. P. W. Willans, on the subject of steam engine 
trials, and at 9 p.m. the President, Mr. Harrison Hayter, 
received the members in the library. As usual on these 
occasions a number of exhibits were shown bearing upon 
the subject of the paper, and we shall briefly notice 
those exhibits which were of the most interest. In 
the lower hall was shown a full-sized locomotive valve 
gear such as is used upon the engines of the London, Tilbury, 
and Southend Railway. The Leeds Forge Company showed 
samples of Fox’s pressed steel frames for rolling stock ; 
one of these was a carriage bogie designed for and supplied 
to the Indian railways. There were eleven parts in the 
bogie, and the total weight, when rivetted up, was 
4cwt. lqr. 7lb. The pressed steel axle-boxes, which are 
formed at one heat, weighed 16 1b. per box without fittings, 
and 2241b. when fitted. The Great Eastern Railway Com- 
pany showed a number of photo-print working drawings of 
parts of their locomotives. These related to an engine 
named Petrolea, designed for burning liquid fuel; and Mr. 
Holden’s oil injector was exhibited by Messrs. Taite and 
Carlton. Various parts of a Great Eastern locomotive, such 
as crossheads and slide bars, were also shown. In the 
rooms upstairs Messrs. Gresham and Craven showed one 
of their combination injectors in section. These injectors 
have a fitting at the side, which acts as a clack-box, 
and are intended to be fixed near the water gauge on 
the front of the boiler. Mr. Peter Brotherhood showed a 
small three-cylinder engine, specially designed to obviate 
some of the objections raised against closed high-speed 
engines. The valve motion is entirely visible, and the crank 
pin may be inspected by removing the light cover on the 
central chamber; the exhaust passes away through an 
independent port, and does not therefore carry over any oil 
from the crank chamber when the engine is running on the 
condenser ; the pistons are of a special spherical type, which 
keep themselves automatically tight, even after long periods 
of work. 

Messrs. Beyer, Peacock, and Co. exhibited a model of an 
electric locomotive, in which the motors are not placed 
upon the driving axles. Two motors are placed trans- 
versely above the foot-plate, and are connected to the 
crank pins of the driving wheels by means of connecting rods 
disposed diagonally, so that the leading motor drives the 
trailing axle and vice-versi; the driving of one axle is, 
therefore, quite independent of that of the other. Mr. Cross, 
of the firm of R.and W. Hawthorn, Leslie and Co., New- 
castle-on-Tyne, exhibited a small engine and boiler designed 
and constructed for driving a light steam carriage; the 
cylinders were tandem compound 1gin. and 23in. diameter by 
1jin. stroke, with a single slide valve ; the two cylinders are 
on Kingdon’s principle. The packing between the cylinders 
consists of a floating ring, and the engine is intended to 
indicate 14 brake horse-power, with 200lb. working pressure ; 
the fuel is paraffin oil gasified in a special burner. A cock is 
fitted on the high-pressure cylinder which, when turned in 
one direction, connects the top and bottom parts, thus putting 
the two sides of the piston in equilibrium; the engine then 
works as a simple engine taking the full boiler pressure into 
the low-pressure cylinder. 

Messrs. Simpson, Strickland, and Co., of Dartmouth, Devon, 
exhibited a small compound marine engine on Kingdon’s 
patent; the steam chest covers were placed at each end 
of the engine, and the valve motion links were straight. 

Messrs. Dewrance showed their safety water gauges, 
which are provided with thick glass sides and fronts 
to prevent danger on the bursting of a water gauge glass. 
Professor Unwin had lent a photograph of Gustave Adolphe 
Hirn—1815 to 1890—and several views of the beam engine 
at Colmar, with which Hirn made his classical researches 
between the years 1854 and 1860; one of the photographs 
showed Hirn’s valve gear and his pandynamometer. 

Messrs. Robey and Co., of Lincoln, showed a model of their 
winding engine on Richardson’s patent. The boiler is of the 
locomotive type, and the engine placed underneath and 
coupled direct to the shaft of the winding drums. 

Two interesting models were lent by the Royal Naval 
College, both of which had been presented to them by the 
Earl of Minto, G.C.B., in 1841. One was the model of the 
Gorgon’s engines of 320-horse power by J. and S. Seaward and 
Capel, of London, 1838, and the other a marine beam engine 
of 320-horse power by the same firm. 

Messrs. Maudslay, Sons, and Field showed a model of an 
annular cylinder engine for screw propulsion as described in 
Joseph Maudslay’s patent of August, 1856; the annular cylinder 
is provided with two piston rods, and the internal cylinder with 
one rod. It is curious to observe that the same type of 
engine has been used in the United States for locomotives. 
Some neat models of the Adams vortex blast pipes were 
shown, such as are used upon the London and South-Western 
and other railways. In this blast pipe the exhaust steam 
passes out in the form of a tubular stream and produces a 
softer blast than is obtained with the ordinary type of blast 
pipe. An instrument called the Boyer speed indicator and 
recorder was also shown. By means of this instrument a dia- 
gram had been taken on metallic paper showing the speed of a 
train up to 81 miles per hour. The machine is driven from the 
bogie wheel by an endless Wire cord, and it consists of a 
rotary pump, a cylinder and a piston; oil is used as the 
circulating medium. When the wheel is rotating, motion is 
given to a pencil in a vertical direction at the rate j,in. per 
mile per hour, and also to the paper which is held upon a 
drum at a horizontal speed of 3in. per mile. The paper is 
wound from one spool on to another, while at the same time 
the speed can be read at a glance upon the dial of an indicator. 

Messrs. Simpson and Co., of Pimlico, exhibited a model of 
a compound beam engine, built for the West Middlesex Water- 
works Company, and erected at their Hammersmith pump- 
ing station. This engine is one of three, the first having been 
erected in 1881, the second in 1882, and the third in 1887. 
We described these engines and illustrated them fully in THE 
ENGINEER some three or four years ago. They were tested 
by Mr. Thomas Hack, and performed a duty of 120 million 
foot-pounds per cwt. of coal. The model was in the form of a 
picture, and very well made with cardboard parts, which 
could be moved by means of a small handle at one side of 
the frame. 

Messrs. Clayton and Shuttleworth, of Lincoln, showed one 
of Tyrrell and Deed’s governors, which we have already illus- 
trated. This governor has no separate dashpot, springs or ba- 
lance weights, but the large central weight is bored out and 
fitted with a chamber, and a piston is fitted upon the 
central spindle. The result is that when the balls fly out 
from the centre the piston compresses air in the central 
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chamber, and steadies the action of the governor to a large 
extent. We understand that the variation in speed with this 
type of expansion gear is exceedingly small. 

A tower spherical engine was shown by Messrs. Heenan 
and Froude, of Birmingham. A model of a valve gear for 
reversing engines used for cogging steel ingots was exhibited 
by Mr. Jeremiah Head, engineer to the New British Iron 
Company. The parts of the model were made of thin wood and 
fixed to a board painted to represent a section of the engine. 
Mr. Arthur Rigg showed a model of his patent revolving 
engine, while the Crosby Steam Gage and Valve Company 
exhibited two of their high-speed indicators. Messrs. Richard 
Fréres showed a patent indicating tachometer, and Messrs. 
Schiffer and Budenberg a hand tachometer, which they 
state gives as accurate results as those of a larger type, also 
various forms of Thompson’s indicators with a rising motion 
upon the drum so as to enable a series of diagrams to be 
taken upon the same paper. 

Messrs. Easton and Anderson showed a small model 
of the Grafton patent engine, of which they are manu- 
facturers. This is a new type of single- acting high- 
speed engine, and is shown in section in Fig. 2. The 


essential feature of it is that the cylinder is open at 


DIAGRAM FROM GRAFTON ENGINE 


both ends, and has two pistons working in it in approxi- 
mately opposite directions. The top piston A has a crosshead 
and two connecting-rods acting on two outer cranks upon the 
main shaft, and the lower piston B has one connecting-rod 
acting on the central crank. The strokes of the two pistons 
may be equal or unequal. The upper piston acts as a 
distributing valve, the steam port P' being a slit all round the 
cylinder, and in reality a gap between two liners, and 
in connection with the steam chamber P*. The exhaust 
port is formed by a number of holes p drilled through 
the top liner, these holes communicating with suitable 
channels P joined to the branches. We understand that an 
engine has been built upon this principle, indicating 37-horse 
power, and running at a speed of 600 revolutions per minute, 
with a consumption of 28lb. of steam per indicated horse- 
power per hour. This engine had a cylinder 12in. diameter 


and effective stroke of 6}in., and was worked with steam at | 


a pressure of 100]b. per square inch. The cranks are at an 
angle of about 125 deg. apart, and balance weights are used 
to obtain equilibrium. The piston speed is about 350ft. per 
minute, and the connecting-rods eight times the length of 
the cranks. 

The effect of the peculiar arrangement is, that a very satis- 
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factory steam distribution is obtained. The cut-off takes 
place early at about one-fourth of the stroke, and there is 
early compression which brings the pressure up to its initial 
value. The clearance is also not large. Fig. 3 represents a 
diagram taken from an engine of this type. This particular 
engine had a cylinder Sin. diameter, the stroke was 6hin., 
the initial pressure was 83lb. per square inch, and the 
revolutions 500 per minute. The balancing of the engine 
has, we are informed, been carefully attended to; the cranks 
are not opposite to each other, but make an angle of about 
120deg., balance weights being applied either on the fly- 


wheels or upon the crank webs. The stresses upon the main | 


bearings are almost removed, as only the dead weights of 
the pistons produce unbalanced stresses, while the steam 
pressures upon the pistons themselves are always equal and 
opposite. The whole engine is enclosed, as will be seen, and 
it is lubricated entirely from the crank chamber. 

Messrs. Willans and Robinson exhibited a portion of the 
trunk of an II engine which was working at the Woodthorpe 
Colliery, near Sheffield. This trunk was removed when the 
engine was converted from simple to* compound, and it had 
made some 800 million revolutions, although the wear was 
almost inappreciable. The engine was also shown on which 
the non-condensing trials were made, which formed the 
subject of Mr. P. W. Willans’ classic paper of 1888, entitled, 
“ Economy Trials of a Non-condensing Steam Engine.” The 
engine has been divided vertically through the centre in a 
plane parallel to the crank shaft. The complete upper por- 


tion of the engine which drives the factory at Thames | 


Ditton was also on view. This was dismounted and removed | 
during the dinner hour, the parts being replaced from stock, 
as all are made to standard sizes. 

The following is a copy of a note affixed to this engine as 
shown at the Institution :—“‘ Upper partsofa Willans’ Patent 
Central-valve 60 indicated horse-power Works Engine, re- 
moved this afternoon from Ferry Works, Thames Ditton. 


This engine was driving Messrs. Willans and Robinson’s | 


Works as usual at one o’clock this afternoon—18th April, 
1893. The parts shown—including everything but the base 
—were removed during the dinner hour, and replaced by 
similar parts taken from store, and the works were re-started 
as usual at two o’clock. This engine was fixed in July, 1889, 
and has had unusually severe running, probably equal to 
nearly five years of ordinary running. No part has been 
replaced except one piston-ring, and there are very small 
signs of wear in any part.” 








LIVERPOOL OVERHEAD RAILWAY.—ENGINES | 
AT THE GENERATING STATION. 


SUPPLEMENTARY to the numerous engravings we published | 
in our impressions of 27th January and the 10th February 
last, we now give views of the engines driving the dynamos. 
There are four horizontal compound engines on the side-by- 
side principle, with fly-drum between cylinders. Lach | 
engine is capable of driving 400 indicated horse-power when | 
running at 100 revolutions per minute, with 1201b. boiler | 


| pressure. The cylinders are 15}in. and 3lin. diameter, by 3ft. | 500 
| stroke, and fitted with Corliss valves, the high-pressure | 


cylinders being fitted with Musgrave’s patent automatic cut- 
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off motion, and connected direct to the governor. The fly- 
drums are 14ft. diameter, prepared for nineteen l}in. ropes. 
The high-pressure cylinders are steam jacketted. 

The engines were built by Messrs. Musgrave and Sons, and 
are provided with a duplicate set of condensing apparatus, 
each set consisting of two air pumps and surface condenser, 
the air pumps driven by means of ropes from one of the 
compound engines made by thisfirm. The cylinders are 8}in. 
and 14in. diameter, by llin. stroke, running at 250 revolu- 
tions per minute. The air pump barrels, buckets and delivery 
valves are of manganese bronze. The crank shaft bearings 
and crank pins are provided with automatic oiling arrange- 
ments. A vertical steam engine with shaft and Musgrave’s 
patent barring apparatus is provided for the main engines. 
All the steam and feed pipes are in duplicate, the main steam 
piping being of steel. 

The boilers are also made by Messrs. Musgrave, and the 
following are the main particulars of them:—Six steel 
Lancashire boilers, each 30ft. long by Sft. diameter, with 
two flues through, 2ft. 2in. diameter, each flue having five 
cross tubes; the boilers are provided with Vickers’ patent 
stokers, which are fed by a fuel conveyor running the length 
of the boilers, and are made for a daily working steam pres- 
sure of 1201b. per square inch. 








SERVICE OF CABLE RAILWAY ROPES. 


| THE Los Angeles cable railway was opened for traffic in Septem- 
ber, 1889, and has been operated until recently by the same cable, 
which ran in all 1026 d: ays. It was 23,400ft. long, and composed 
of six strands of nineteen wires ney ‘wound about a hemp coil. 

Although it had run 163,944 miles it was in good condition when 
| removed, which was done on account of the increased loads 
rendering it too small for further duty. 

An opportunity for comparison is afforded by the following 
record of service of cables on the New York and Brooklyn Bridge, 
furnished by Gabriel Leverich, M. Am. Soc. C.E., assistant engi- 
neer of the bridge. From this record, which we take from the 
Engineering Record, it appears that No. 5 cable has —— 
nearly 19 per cent. more work than any other cable used upon the 
bridge. This cable is still in use, and Mr. Leverich informs us 
that it seems capable of wearing not less than 100 days longer :— 


Cable Service on the New York and Brooklyn Bridge Railway to 
September 1st, 1892. 


ln | | Average 




















| No. >, > ; 
Cable. | of ——~ Car miles, Ton miles. | _ tons 

days,| hauled. | hauled. 
No. 1, removed | 1248 49,002,442 | 228,329 22,142,706 7° = 
ae 7 °° 607 47,840,262 | 120,232 25,492,892 | 212° + 
— * aa 893 | 36,941,884 82,099 20,395,073 | 248°4+ 
tee 356 | 34,184,409 | 74,111 | 18,923,469 3 
» 5, in use | 468 | 50,209,888 | 100,120 80,251,456") : 
Sei tas | 3800 | 33,024,020 | 64,297 20,810,894 | 315°9 - 





A Vienna armourer is reported to have made some 
anges helmets, the metal portion of which is in aluminium, so 
th wh the regulation weight of &60 grammes is reduced to 

rammes, or about 17 ounces. 


; 18, per cent. greater than No. 2. 
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expansion. The next return stroke drives the products of 


a 9 combustion through the exhaust valve. 

P R I ES TM A N’S PE I R OL EUM ENGINE It is rather an enestaes practical incident in the working 
of the engine that, during the compression stroke, a small 
portion of oil condenses on the cylinder surface and lubricates 
it perfectly. The cylinder requires no other lubrication. 

The most important organ in the engine, and the one on 
which its satisfactory action mainly depends, is the spray 
maker, Fig. 1, and Figs. 3 and 4, and, in connection with 
this, it is necessary to consider the arrangements for con- 
trolling the air and oil supply by the governor. The actual 
spray maker consists merely of two small concentric nozzles E, 
the inner one discharging a jet of oil, and the outer a jet of air, 
both forced out by the air pressure in the oil tank. The form 
of these nozzles is such that the fine oil jet is torn up into a 
mist of fine particles and driven forward into the vaporiser. 
Then the oil is heated and vaporised, till the suction stroke 
begins. Then a much larger additional supply of air, 
coming through the non-return valve L, passes the throttle 
valve G, enters the vaporiser through small holes at the end 
of the vaporising chamber, and sweeps the heated charge 
into the cylinder, the end E of the spray maker, Fig. 3, 
entering and being fixed to the vaporiser, as seen at S, Fig. 1. 
The form of the spraying nozzles was only arrived at after 
numerous trials. When Professor Unwin’s paper was read, 
Messrs. Priestman placed on the table a series of nozzles 
successively tried during a period of about two years. Fig. 5 
shows roughly the way in which the form of the nozzle was 
gradually changed; ais the earliest form, consisting simply 
: | of two concentric conoidal mouthpieces, the inner, or oil 
mn pa |= mouthpiece, being long and fine pointed. After some time it 
mn HN a il : | was found better to make the oil mouthpiece blunt pointed, 
TTT as at b, so that the air gets turned through a right angie at 
the moment of issue. Lastly, the latest form of jet is shown 
; : a —_— | atc. The air mouthpiece is nye sagen and a turns 

Pane Be CE Ea een ae area | through an angle greater than a right angle at the point of 

oo i Se ee. : issue of the oil ie. Sasa tn have Reccies 
out a self-starter for their oil engines, as mentioned in our 
last impression with reference to the oil launch Petrel. 

During the past year the number of applications of these 
engines has very greatly increased, and it appears that in 
the United States the Priestman engine is supplying what 
no previous attempts have succeeded in producing, namely, 
a successful commercial oil engine, although America might 
have been expected to have been the first successful, especially 
as it is some years since the Brayton engine was presented. 
Recently the American papers have very widely published 
engravings and results of trials of the engine we illustrate, 
but, with the American changes in exterior forms, as made by 
Mr. Coleman Sellars, the results confirming those given in 
Professor Unwin’s paper. 








PRIESTMAN’S PETROLEUM ENGINE. moment by a contact finger on the excentric rod, which 
| passes between a pair of springs, and then closes the circuit 

WE illustrate by the accompanying engraving one of the | except for the break between the two electrodes. Ascrew plug i, 
recent forms of Messrs. Priestman’s petroleum engine. | Fig. 2,in the side of the cylinder, contains two porcelain 
Above is a perspective view of the engine ; Fig. 3 a section of 
the cylinder; Figs. 1 and 14 are section and end view of the | 
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EDWARDS’ AUTOMATIC REVOLVING 
SPRINKLER. 
Automatic sprinklers or fire extinguishers have not been 
introduced many years, but are now largely in use for guard- 
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FIG. |. 
spray maker, and Figs. 2 are ca 
various forms of spray maker | 
nozzles which have been and are | 





now used. These we reproduce 
from the “ Proceedings” of the 
Institution of Civil Engineers, 
vol. cix., as given in the paper 
by Professor Unwin, M. Inst. C.E. 
Fig. 2 shows a general view of 
the engine; Fig. 3a section of the 
cylinder, and Fig. 1 an elevation 
and section of the vaporising 
chamber. Z is the working 
cylinder; X is the piston ; K the 
clearance space into which the 
air and vapour are compressed 
before explosion. At Y Fig. 1 Fici® Zz 
is the supply tank for oil. —- 
To deliver the oil from this tank to the spray-maker EVOLUTION OF SPRAY MAKER NOZZLE 
S, Figs. 1, 3 and 4, or starting lamp 7 below the 
vaporiser, an air pressure is maintained in the tank, which | bars, through which the electric wires pass. The electrodes | 
is produced initially by a small hand pump, and afterwards | in the cylinder are platinum wires. | 
maintained by a pump P, Fig. 1, driven by the excentric. In starting the engine, the oil tank is put under pressure | 
A spring loaded escape valve on the oil tank keeps the air by the hand pump, and the lamp under the vaporiser lighted. | 
pressure constant. This | 
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| ing cotton and corn mills, public and private buildings, and 
| mansions, the object being to check and extinguish a fire 
_ almost at its inception by the action of the heat generated by 
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pressure can be regulated, 
and is shown by a gauge on 
the tank. There is also a 
glass gauge showing the oil 





the fire itself. The form of sprinkler which we illustrat> 
| introduces some important new features, whch secur> 


level in the tank. O is the = = Z had instantaneous action and trustworthiness. 
vaporising chamber, provided = {KiGg same SNS aes _ CRESS Fic. 3 
. 7 ’ . VALVE * RES Se . 'S- 
with a jacket through which \ aN -_ —————— \S ; rs 
the hot exhaust passes. Below . ; NMS 


this is the lamp used in heat- 
ing the vaporiser initially, and 
this is supplied with oil and 
air from the oil tank Y. On 
the oil tank is a six-way cock, 
arranged very simply. When 
the handle is upright, the 
cock is closed; han turned 
to the left, air and oil are 
supplied to the starting lamp /; 
when turned to the right, air 
and oil are supplied to the 
spray maker 8. The engine 
cylinder is water jacketted, the 
water being circulated either 
by gravitation from a tank, or 





by a special pump on the \ | 
engine. At the back of the | 
cylinder are two valves, one Fig. 3—-SECTION OF PRIESTMAN OIL ENGINE CYLINDER 


being automatic, and the 

other opened by an excentric. The upper or auto-| When the vaporiser is hot enough, which will be in between 
matic valve s opens on the suction stroke, admitting the | eight and twenty-five minutes, according to the size of the 
mixed air and vapour from the vaporiser. The lower valve e | engine, the six-way cock is open to admit oil and air to the 
is opened during the exhaust stroke by an excentric on a | vaporiser. The fly-wheel is then turned, the engine draws in fi, | 
shaft rotating at half the speed of the crank shaft. Through | an explosive mixture, compresses it and starts. The cycle fy 
this valve bo Ar marco er sey gery of the | of the engine is the ordinary Otto en, ~ the —— FUSIBLE METAL “S| 
vaporiser, and thence away. At the back of the engine not | mixture is drawn in during a suction stroke and compresse In our engravings, Fig. 1 is a general view of the apparatus, 
shown is a bichromate battery and induction coil used for | in the return stroke. At the moment of full compression Fig. 2a ps: sm 2 Fig. 3 a section of the central part to a 


igniting the charge. The circuit is completed at the proper ' the charge is ignited, and the working stroke is effected by larger scale. The valve by which the water is held back is a 
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water-filled rubber ball supported in a spherical seat, and, 
being elastic, adjusts itself readily without strain due to 
varying pressures, and is therefore compensating. It is very 
sensitive to heat, and by the action of the revolving arms, 
rotated by the reactive flow of water, it effectively covers a 
large area. 

The above illustrations represent a general and sectional 
view of the sprinkler. The hollow ball valve marked A is 
made of pure india-rubber, and is fixed on tube marked B, 
having a hole in the centre shown at C, leading into ball; the 
tube and ball are charged within with water under pressure 
till the ball is fully distended, filling the pocket in which it 
rests. The ends of the tube are then closed, locking the 
pressure within. The bottom end of tube is closed, or sealed, 
with fusible metal at D. On the occurrence of a fire the heat 
melts the fusible metal, thereby releasing the water from 
within the ball, which shrinks to its normal size, and the 
pressure of water in the mains forces the valve into cap E, 
and thus provides a very large free way for escape by the holes 
F, leading to the rotating the arms G, which throw a 
well-spread spray of water upon the fire beneath. This spray 
is very effective, as it is easily converted into steam, which 
kills a fire rapidly. We were at first disposed to fear gradual 
deterioration of its rubber ball, but there seems to be no fear 
of this, as the ball is so well supported in its seat. 

The ball valves are made of the best red rubber. This 
antimonial rubber is found in practice to stand the climate 
of India better than other kinds, and is preferred by the 
Government authorities in India, The balls, as placed in 
position in the sprinkler, should last for years. Experts 
consider that there need be no fear of the rubber balls stick- 
ing in place, as the bodies of the sprinklers are made of gun- 
metal and tinned, thus preventing any chemical action. Set 
or permanent enlargement of the ball is not feared, as even if 
it did arise the outside pressure of water in mains—say 5 Ib. 
to the square inch—would drive the ball before it, particu- 
larly as there is no internal pressure to resist it. 

The sprinkler is made by Mr. L. A. Edwards, Laurence 
Pountney-lane, London. 








THE INSTITUTION OF CIVIL ENGINEERS. 


STEAM ENGINE TRIALS. 


At the ordinary meeting on Tuesday, the 11th April, 1893, Mr. 
Harrison Hayter, President, in the chair, a paper was read, giving 
a detailed account of the last series of “‘ Steam Engine Trials” 
undertaken by the late Mr. P. W. Willans, M. Inst. C.E. 

The paper dealt with an extensive series of condensing trials 
made with a 40 indicated horse-power Willans central valve engine. 
These were intended to form a sequel to the investigations 
described in the author’s papers, entitled, ‘‘ Economy Trials of a 
Non-condensing Steam Engine, Simple, Compound, and Triple,” 
read before the Institution in 1888 and 1889. The principal 
objects in undertaking these trials were:—({1) To ascertain the 
initial condensation in the first cylinder, and to trace the behaviour 
of the steam in the succeeding cylinders, when working as a com- 
pound or triple-expansion engine. (2) To observe the effect of 
speed of rotation, area of exposed surface, and range of tempera- 
ture upon the initial condensation, and upon economy generally. 
(3) To ascertain the percentage of the theoretical mean pressure 
actually obtained. (4) To ascertain the ratio of the work done by 
each pound of steam to the theoretical work due from it. (5) To 
determine the consumption of steam at all loads, and under various 
conditions. 

The consumption of steam was determined by discharging the 
condensed water from the exhaust into a tank carried by a weigh- 
bridge, and observing the intervals of time required for fixed 
weights of water to run in. By this method, a continual watch 
was kept on the performance of the engine during the whole trial, 
and any disturbing cause was immediately detected ; leaky steam 
pipe joints did not affect the result, and the length of the trial 
might be much reduced. Special experiments, made to ascertain 
whether any addition was necessary to cover leakage in the engine 
and exhaust pipe, showed that this leakage was slight. 

The method of determining the theoretical work due from one 
pound of saturated steam when discharging into a condenser was 
next considered, and it was shown that the thermal efficiency of a 
condensing engine must of necessity be less than that of a non- 
condensing engine, owing to the greater proportionate size of the 
“toe” of the diagram cut off for practical reasons. In the non- 
condensing trials the best number of expansions was computed 
from the approximate formula ve’ = constant; but for the 
condensing trials the error in this could not be neglected. The 
best ratio of expansion and mean pressure were therefore calcu- 
lated for adiabatic expansion by Mr. McFarlane Gray’s @ 
diagram, combined with a volume curve. Altogether sixty-two 
trials were made under various conditions of speed, steam pressure, 
load, and ratio of expansion, as well as with the engine working 
simple, compound, and triple, and the results were embodied in 
the tables accompanying the paper. 

One of the principal deductions from these experiments was the 
“straight line” law of steam consumption ; and it was shown by 
diagrams that the total water for the horse-power corresponding 
to any mean pressure P was W + K P, where W was the water 
which would be used by the engine at zero mean pressure—through 
initial condensation, radiation, and conduction—supposing it were 
frictionless, and K was the water per hour required to produce 
each pound of mean pressure. These factors were shown to vary 
with the conditions under which the engine was working. 

Eighteen of the trials were planned to assist in determining the 
law connecting initial condensation with revolutions; and it was 
found that in the high-pressure cylinder at high mean pressures 
the total condensation per unit of time was directly proportional 
to the square root of the number of revolutions per unit of time. 
As the mean pressure was diminished, the condensation became 
more and more nearly constant at all speeds; and finally, at low 
mean pressures, the law appeared to be reversed. For the low- 
pressure cylinder, the law was modified. 

The important question of the changing proportions of steam 
and water present during the expansive part of the stroke was 
investigated by the @@diagram. The matter was first examined 
theoretically by considering the effect of a thin liner of infinitely 
conducting matter, and a curve was drawn on the @@ diagram 
showing the rate at which the steam initially condensed in 
warming up the liner from the exhaust to the initial temperature 
was re-evaporated as the expansion proceeded. The actual 
re-evaporation, as obtained by measurement of the indicator cards, 
was compared with this theoretical re-evaporation, the difference 
measuring the delay in the return of the heat from the liner to the 
steam. The losses due to conduction and radiation, to passage 
through ports, and to incomplete expansion, could also be shown 
on the @ @ diagram. 

The question of the economical advantage of reducing the power 
by automatic cut-off versus throttling was discussed. Broadly, the 
result was that the gain by varying the expansion was large for a 
simple engine, moderate for a compound engine, and for a triple 
engine almost inappreciable. It further appeared that the gain at 
high speeds was greater than at low speeds. A few trials made 
with the cylinders steam-jacketted showed a slight gain, but 
further experiments were required to show whether the gain was 
likely to be worth the extra trouble and expense involved. The 
missing steam at cut-off varied in the trials to even a greater 
extent than it did in the non-condensing trials—the amount being 








much affected by the range of temperature, the density of the 
steam, and by other conditions. 

It appeared that, under all circumstances, the triple-condensing 
engine showed an advantage over the compound in regard to steam 
consumption ; but that, except for very large engines, the com- 
pound transfer engine was probably the best for pressures below 
150 lb.—absolute—pressure per square inch. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

New’ coasting steamer.—A new fast steamer, capable of being 
utilised as a cruiser, has recently been added to the coastwise 
fleet of the Southern Pacific Company—Morgan line—and will run 
between New York and New Orleans. She is 406ft. long, 38ft. 
beam, 23ft. loaded draught, and a gross tonnage of 4665 tons. 
The hull is of steel, with three continuous decks and large deck- 
houses. The engine is of the triple-expansion type, with cylinders 
32in., 52in., and 84in. diameter, 54in. stroke. ‘The distribution of 
steam in the high-pressure cylinder is controlled by one piston 
valve, another valve of the same type performs a similar duty for 
the intermediate cylinder, and two piston valves are used for the 
low-pressure cylinder. The steam is introduced in the middle of 
each valve, which prevents the high-pressure steam from coming 
in contact with the valve stem stutting-boxes. All are worked by 
the See-Marshall valve gear, and each valve receives its motion 
from a separate excentric. The valves are placed as close as 
possible to their respective cylinders. In the high-pressure and 
intermediate valve gear levers are introduced and connected to the 
valve stem and valve gear in such a manner as to cause the weight 
of the valve to counterbalance the weight of the connections below 
the lever, thereby dispensing with counterbalancing cylinders. 
The engines are reversed by steam. The main pistons are pro- 
vided with See’s patent adjustable followers, which permit of 
adjustment to compensate for wear and of centreing with- 
out the employment of tail rods, and will at the same time 
ensure a steam-tight piston without undue friction. These 
followers are applicable to horizontal, vertical, or inclined 
engines. The piston-rods are 7}in. diameter; these and the valve 
stems are fitted with metallic packing. The crank shaft is 16}in. 
diameter; crank pins, 164in. diameter by 16}in. long; crosshead 
pins, Sin. diameter, 94in. long. The shaft is fitted with Smith’s 
adjustable thrust bearing, consisting of go-ahead and backing 
bearings. The air pump, single-acting, is 32in. diameter; stroke, 
25in. The total cooling surface in condenser is 6400 square feet. 
An independent centrifugal circulating pump is connected to the 
condenser, sea bilge, and ballast tank. Steam is furnished by 
three double-ended boilers 13ft. 10in. in diameter, and 20}ft. long ; 
each contains six corrugated furnaces 43in. inside diameter. The 
total grate surface is 400 square feet; total heating surface, 
10,650 square feet. The working steam pressure is 165lb. The 
propeller is a built-up one with four blades. It is 18ft. diameter, 
and 22ft. pitch. On the trial trip the vessel attained a speed of 
16 knots at 82 revolutions, without forcing the engines. The 
boiler pressure was 165 lb., and draught 19ft. Special attention has 
been given to the ventilation of the engine and boiler-rooms. The 
electric light is used in the saloons, engine-room, &c.; and an 
electric search-light is fitted to the crow’s nest. There are twosteel 
pole masts, with booms for handling the freight; and a steam 
steering gear is used, with a band gear aft in case of accident. A 
patent ash hoist is used, worked automatically and by power. For 
naval service this vessel, the El Rio, could mount five of the navy 
rapid-fire 6in. guns on the main deck. 

Electric railways.—The electric railway operated on the trolley 
system is being extensively introduced for lines on country roads, 
to connect towns and villages, and it is coming into competition 
with the ordinary railways for local traffic between some of these 
places. In Ohio especially large number of lines are being built 
in the country districts, and to local pleasure resorts, and some of 
these when finished and connected will form a very complete rail- 
way system, connecting with the street railways of several cities. 
One line—eight miles long—between Massillon and Canter, has 
been in operation for a year, carrying passengers, mail, freight 
and express at a profit, and successfully competing with the local 
train service of the Pittsburgh, Fort Wayne, and Chicago Railways. 
The cost of construction is cheap, averaging 6000 dols. to 8000 dols. 
per mile, including equipment, and on a five-mile line, a few 
employés, who can be secured at low wages in the country, can 
give a service of a car each way every 45 minutes. Lines of this 
class are expected to aid largely in developing the production and 
traffic of the agricultural districts, and of towns which are passed 
by the railways. Six lines already built aggregate 54 miles, and 
about 200 miles are proposed or under way. The lines are 
generally along the sides of the country roads, but sometimes cut 
across country, and in a few cases have involved some heavy rock 
and earth excavation in hilly country. In other States there is a 
similar tendency, as well to the carrying of mails and baggage on 
local and suburban electric lines. 

The Sodom Dam, New York water supply.—A paper describing 
the construction of this dam, which is one of several on the Croton 
watershed, was presented at a recent meeting of the American 
Society of Civil Engineers. The dam is of masonry and spans a 
gorge ; it is 500ft. long on the coping line, which is 78ft. above the 
river bed. With the Bog Brook Dam, which is of earth, it forms 
a reservoir of 9,500,000,000 gallons. The length on foundation is 
240ft.; thickness at foundation, centre and coping, 53ft., 23ft., 
and 12ft.; greatest height, 98ft.; greatest height above ground, 
78ft. Elevation of coping, of flow line, and of flood ine above New 
York datum, 425ft., 415ft,, and 419ft. The upper face is partly 
plumb, with the lower part battering 1in 10. The lower, or down 
stream face has a batter varying from 9°3 in 10 to 2°7 in 10, the 
total batter amounting to 3/ft. The dam is of rubble masonry, 
with stones varying in size from a cubic foot to a cubic yard, and 
there is a facing of dressed stones 30in. wide. The stones were 
laid in Portland cement mortar, 2 to 1, with full beds, and each 
stone was carefully bedded. The surface of the work was kept as 
irregular as possible horizontally. In filling the spaces, the mortar 
was put in first, and thenas many spalls driven in as possible. The 
sand and cement was mixed dry, and wetted on the work as required. 
The dry mixing was done in boxes at the east end of the dam, then 
carried in small batches to the mortar beds and wetted only as fast 
as used, 

Railways.—The Minneapolis, St. Paul, Sault Ste. Marie Railroad 
is to be completed from its present terminus near Barrington, 
North Dakota, to the Canadian boundary, a distance of about 167 
miles, to connect with a line to be built by the Canadian Pacific 
Railway from its main line. This will enable some of the trans- 
continental trains to run v@ Sault Ste. Marie, and St. Paul, 
Minneapolis. The Pennsylvania Railroad has practically acquired 
the charter and right of ways of the West Virginia and Pennsy]l- 
vania Railroad, and will build a line from Pittsburg through West 
Virginia and up the Monongahela River, opening up lumber 
districts which have been monopolised for forty years by the Balti- 
more and Ohio. The Chicago, Rock Island, uk Pacific Railroad 
has placed contracts for the construction of its extension 100 miles 
south from Bowie, Texas. Various projects have been suggested 
for a direct line between Duluth, Minn., and Winnipeg, Mass., 
giving an outlet for Canadian wheat to this great lake port, 
and also developing rich lumber and mineral districts. The 
Duluth and Winnipeg Railroad project has been acquired by the 
Canadian Pacific interest, but another company is now asking for 
a subsidy which may cause the Canadian Pacific to hasten construc- 
tion. The Bangor and Aroostook Railroad is building an import- 
ant line north-eastward in Maine, which will develope a rich lumber 
district, open up the noted hunting ion of the Aroostook, and 


will connect with the New Brunswick Railroad, and the Temis- 
conata Railroad. 
Civil engineers in the United States Navy.—The Navy Department 


| 


has a staff of civil engineers—not naval men—and it is recom 
mended that this staff should be considerably increased in view of 
the immense amount of work being done in the way of constructi 
dry docks, &c., and the constant new and repair work at oan 
yards and naval stations. There are at present but six civ 
engineers available for duty at the Department, and at the eleven 
yards and stations, and in addition to their regular duty they haye 
to inspect structural material manufactured at distant’ jrop. 
works, &c., for the Department, to attend boards requirin 
engineer experts, and to prepare plans and estimates for varion, 
bureaus of the Department. The proposal is to establish a corps of 
civil engineers of the Navy, to consist of twelve engineers and 
eight assistant-engineers, ranking relatively from captain to ensign 
For four years two cadets at the Naval Academy, who show an 
aptitude for the profession, are to be selected—after completing 
their four years’ course—and educated ina course of civil engineer. 
ing in some university or college at the expense of the Navy 
Department, and these cadets, upon final graduation, may be 
made assistant-engineers, from which the promotion is direct.” At 
present the head of the Bureau of Yards and Docks is a ling 
officer, and for lack of training cannot intelligently direct the 
engineers under him or judge their work, 








THE MerropoLitaNn ELEctTRIC SUPPLY CORPORATION.—We have 
received the accounts from the Metropolitan Electric Supply 
Corporation, and are glad to see that the directors have felt able 
to distribute to the shareholders a dividend of 6s. per share for 
the year 1892.’ From our point of view, however, it would have 
been far more satisfactory to the shareholders if this result had 
been attained after charging to the revenue account the large 
sums for management and general expenses which we notice have 
been charged to capital. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :-—Staff engineers: Thomas 
Rule, to the Vivid, additional, for the Astrea; John R. B. Wright, 
to the Defiance, additional, for torpedo store at Devonport; 
William J. Mandling, to the Victory, additional, for the Royal 
Oak; and Samuel J. Robins, to the Pembroke, additional,’ as 
Admiralty engineer overseer for Liverpool and Barrow district, to 
date April 25th. Engineer: George C. Bath, to the Vivid, 
additional, for the Antelope, in lieu of a chief engineer, to date 
April 25th. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The members of the above Association paid a visit on Saturday 
last to Messrs. ‘l'ansley and Haines, Fazeley-street, Birmingham, 
and inspected the cold stores, electric installation, and the process 
of ice making. A very large number of members were present, 
and Mr. Haines, who is a member of the Association, took the party 
round and explained in detail the making of ice, which was of a 
very interesting character. The party afterwards visited Messrs, 
Fellows, Morton, and Clayton, canal carriers, who among other 
things build their own enyines, boilers, &c., for the boats. Alto- 
gether the visit was of a very instructive and interesting nature. 


WILLaNs MEMORIAL FuND.—There are no engineers who will 
not agree that the late P. W. Willans did work in connection with the 
steam engine for which they will ever remain indebted, and more 
especially since he carried the practical methods of the engineer 
into the domain of steam engine research of the very highest 
order, and obtained order where a vast deal of speculation 
previously reigned. The most important of the results in this 
respect of all Willans’ work has been published in his classical 
papers read before the Institution of Civil Engineers, the second 
one only last week. Willans’ work will remain a monument of 
practical and scientific skill, but a recently issued circular says :— 
**It has been thought very desirable by some who knew the late 
Mr. Willans personally and knew the ale of his work, that steps 
should be taken to aid in perpetuating his name in connection with 
the branch of engineering in which he so greatly distinguished 
himself, and in which his knowledge and experiments, always 
freely placed at the service of everyone, were and still are so 
useful. It has been considered, after discussion, that the most 
desirable way of doing this would be to establish a fund from 
which a premium might be awarded annually or biennially, or at 
such periods as might be thought fit, for a paper on such a general 
subject as the utilisation or transformation of energy, treated 
especially from the point of view of efficiency or economy. It has 
been further thought that it would be advisable to ask the Councils 
of the Institutions of Mechanical and Electrical Engineers to 
become joint trustees for this fund, and ta award the premium in 
alternate years to the best paper bearing upon the subject 
mentioned which had been presented to them in the interval, the 
premium not to be awarded in case of no paper of sufficient merit 
being presented.” Mr. Alexander Siemens, Queen Anne’s Gate, 
Westminster, is the treasurer. This circular is signed by Professor 
Alex. B. W. Kennedy, who, in one attention to it, says :—‘“‘ It 
is particularly apropos just now when Willans’ last paper is being 
discussed at the Institution of Civil Engineers.” This is not obvious. 


Gorton SewaGe ScHEME.—On Saturday, the 15th inst., Mr. 
J.S. Smith, Local Government Board Inspector, held an inquiry 
into an application by the Gorton Local Board, for sanction to 
borrow £30,000 for works of sewerage and sewage disposal. The 
inquiry created much interest in the neighbourhood, and there 
was a large attendance at the Town Hall, Gorton, Manchester. 
Mr. Bidder, Q.C., and Mr. Sutton, instructed by Messrs. Hall, 
Son, and Lord, solicitors, oo in support of the application, 
and Mr. J. Addison, Q.C., M.P., and Dr. Pankhurst, watched the 
proceedings on behalf of the Manchester Corporation. Mr. Bidder, 
after explaning the object of the inquiry, said the population of 
the district was 16,000, and it was already effectually sewered, but 
the sewage flowed totally untreated into the Gore and Corn Brooks. 
The area of the works was to be eight or nine acres, but owing to 
the high price of land in the district, and its being quite unsuited 
for sewage treatment, it was proposed to deal with the sewage 
first by chemical precipitation, and then by filtration through 
polarite beds. Three precipitation tanks, each of a capacity of 
409,275 gallons were to be provided, and six polarite filters. The 
sludge they intended to press. Mr. Bidder stated, that asa result 
of their observations, they were confident of being able to obtain 
by the polarite system an effluent which he might say had never 
yet been obtained by any other process. Mr. C. J. Lomax, C.E., 
of the firm of Messrs. Lomax and Lomax, of Manchester and 
Bolton, said that the Board who were submitting a scheme without 
land relied upon the fact that the chemical treatment in the 
tanks, and the subsequent purification of the effluent through the 
best known filtering medium—polarite—would be sufficient to 
satisfy the authorities having jurisdiction over the river. 
Mr. Lomax then gave particulars as to the character of the sewage, 
and routes of the sewers. In cross-examination, Mr. Lomax said 
that at various places where lime was used to treat the sewage 
the effluent was unsatisfactory. Dr. Burghardt, analytical and 
consulting chemist at the Victoria University, Manchester, was 
called in support of the scheme, as also Mr. J. Carter Bell, 
borough analyst for Salford, who gave the results of analyses of 
effluents from Swinton, Pendlebury, and Royton, where the 

larite system isin operation. These analyses were made for the 
Salford Corporation, and Mr. Berr stated that they were of 
extremely high purity. Mr. Frank Candy, of the International 
Water and Sewage Purification Company, whose polarite system it 
is — to be adopted, said that the War-office and Home-office 
had the polarite process in operation at various places, that polarite 
mectiealig lasted for ever, and by its use effluents were obtained far 
loots than any he had seen from sewage farms. This inquiry on 
sewage treatment was watched with great interest by the officials 
and members of the Corporation of Manchester, in view of steps 





to be taken in connection with the purification of the entire water- 
shed of the river Irwell. ‘ 
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COAL, AND GENERAL TRADES 


ON, 
Te WOLVERHAMPTON, AND 


OF BIRMINGHAM, 

OTHER DISTRICTS. 
(From our own Correspondent.) 

news this week from Australia of further bank failures has 

tended to improve the state of trade in this district. On 

Birmingham to-day—Thursday—consumers of rolled 


THE 
not 


'Change in signe: ; 
iron attempted to secure some concession in prices owing to the 
recent reduction in wages. The attempt did not meet with much 


success, ironmasters declarin that the drop of 24 per cent. in 
wages represents at the outside not more than 2s. per ton. Still, 
here and there reductions were allowed on unmarked iron of 1s, 6d. 
to 2s. 6d. per ton. Gencrally speaking, makers stated that such 
relief in the matter of wage as has now been allowed them has 
been discounted for some time past, and that to submit to any 
further concessions would be to land themselves in loss, 

Prices were mostly quoted on the basis of £7 10s. for marked 
bars, £6 10s. for best merchant sorts, £6 for ordinary merchant 
qualities, while common bars were £5 10s. In some few instances 
large local bar manufacturers are offering, it is said, to accept 
£5 5s. This last figure must, however, be regarded as exceptional. 
South Wales and North Staffordshire competition is much com- 
plained of in the bar trade, but even these makers cannot go below 
the figure just named, and very possibly Staffordshire makers are 
accepting £5 5s, to keep the Welsh competition under. It is 

winted out that the late various changes in prices and wages have 
Coughs both back to the old figures—£7 10s. for common marked 
bars, and 7s. 6d. a ton, or 1s, in the pound, for puddling. The 
new rate of 7s. 6d. a ton is to continue to rule wages until the first 
Saturday in June, when it is hoped that the current average selling 
prices of iron will enable masters to return to the 7s. 9d. rate. 

The makers of thin stamping sheets — a fair trade on 
colonial, continental, and home account. There is not quite so 
much competition in this as in some of the other branches, and 
sellers are able to maintain their prices better proportionately. To 
an ever-increasing extent steel is taking the place of iron in the 
manufacture of sheets of this description, and it is very generally 
preferred by buyers. Prices of cold-rolled sheets are now quoted 
£10 to £11 singles, according to brand, and £12, £13, and £14 for 
best, double-best, and treble-best qualities respectively. Charcoal 
sheets are £16 10s. to £17 10s., best charcoal £19 10s. to £20 10s., 
and E.B. charcoal £21 10s. to £22 10s. For the best qualities of 
steel stamping sheets the blooms now being purchased by the 
sheet makers range as high as £4 17s. 6d. to £5, though for 
ordinary sorts £4 5s, to £4 10s. per ton is about the figure. 

The galvanisers were this—Thursday—afternoon unable to report 
any improvement in demand, in view of the additionally unsatis- 
factory financial intelligence this week from Australia. Most of 
the Australian consumers have buyers in London, through whom 
they place orders; and it is expected that some of these are in 
receipt of cabled instructions this week to suspend orders sent by 
mail, and which would have been placed but for the banking diffi- 
culties. In the present state of the Australian market, it is 
interesting to compare the present exports of galvanised sheets to 
that country with previous corresponding periods, For March the 
shipments totalled 2864 tons, valued at £39,187 ; against 2928 tons, 
valued at £44,879 in March, 1892; and 5239 tons, valued at 
£41,649 in March, 1891. Taking January, February, and 
March of this year combined, the exports figure as 9096 tons, 
worth £124,817, and the trade of the first quarter of each of 
the two previous years has been as follows :—1892, 10,520 tons, 
with a value of £161,670; and 1891, 14,473 tons, of the value of 
£229,575. These figures show that, as compared with March two 
years ago, our trade has dropped by 2375 tons, while on the first 
quarter of this year there is a fall contrasted with two years ago 
of 5377 tons. 

Hard plate sheets for galvanising were quoted to-day at £6 15s, 
for 24 w.g., and £7 10s. for 27 w.g. This price is a reduction of 
5s. per ton on the rates which have seventy bona ruling for doubles, 
while as regards trebles it is also a reduction of 5s. on the 
beginning of the year, and of 10s. per ton compared with 
April, 1892. 

The reduction in ironworkers’ wages decreed by Sir Thos. 
Martineau did not come as an altogether unexpected event to 
the ironworkers in South Staffordshire, but the men appear to 
accept the situation resignedly, and there is no probability of any 
serious action being taken. The scarcity of work just now makes 
the reduction to 7s. 6d. per ton for puddling a double hardship, 
but at all the principal establishments the operatives have con- 
tinued at their places. An exception to this state of things, how- 
ever, has taken place at the large ironworks at Silverdale, in 
North Staffordshire, where the men have refused to accept the 
24 per cent. reduction, and have stopped work. The employers 
are not greatly concerned at the result, since the North Stafford- 
shire trade is not in a flourishing condition, and at four of the pits 
connected with the forge and furnaces, fourteen days’ notice has 
been given by the masters for the cessation of all contracts. As 
regards the Knutton Forge, Newcastle-under-Lyme, which was 
closed recently, it is understood that a company is being formed 
to take over the concern, and that there is some prospects of the 
works being continued. 

The Welsh and West Coast pig sellers are sharply competing 
against each other, and the Welsh prices are generally the lowest 
delivered hereabouts. Welsh forge are selling at about 55s.; 
foundry, Nos. 2 and 3, at 57s. 6d. to 68s. 6d.; and No. 1, 60s. The 
Barrow Company's forge hematites are quoted 57s. 6d., delivered 
here ; No. 3, 58s. ; No. 2, 58s. 6d.; and No. 1. 59s., Bessemer. All 
less 24 per cent. Ulverstone hematites, Bessemer and foundry 
sorts, are quoted 57s. 6d., less 24, equal to 56s., net here ; and 
North Coast metal made from Spanish ore is quoted 55s., less 24 
delivered. Midland pigs continue to sell at 40s. to 42s. for North- 
amptons, 40s. to 43s. for Derbyshires, 43s. 6d. to 44s. 6d. for 
Leicesters, and 45s. to 46s. for Lincolns, all delivered in the district. 
Local makes are selling at 56s. 3d. to 56s. 6d. for hot air all mines, 
and 34s. to 35s. for cinder pigs, with 45s. quoted for best part 
mines. It is announced that in consequence of the reduction in 
finished ironworkers’ wages, blast-furnace men’s wages will also be 
reduced 24 per cent. 

The Victoria Ironworks, Walsall, the property of Messrs. 
Walker Bros., galvanised sheet makers, have been closed in con- 
sequence of the low price of iron and high price of coal. The 
stoppage is only to be regarded as a temporary one, and applies to 
the black sheet ironworks and not to the galvanising depart- 
—_ but nearly 200 men have for the time been thrown out of 
work, 

An important announcement is this week made concerning current 
coal prices. It is that the Birmingham Corporation Gas Works 
and some other Midland gas companies are obtaining their supplies 
of coal for the ensuing twelve months at prices in some cases at 
1s, 6d. per ton reduction compared with a year ago. They are 
buying much more largely than before from the Midland coaltields, 
In consequence of the low rates which these coalowners are offer- 
ing, and the Midland collieries have been induced to lower prices 
owing to the absence this year of contracts from metropolitan 
gas companies. ‘These‘last are this season buying exclusively 
rom the Northumberland and Durham collieries, and the Midland 
coalowners are anxious to make up for the loss of their custom. 
First-class gas coal from the Midland collieries in the districts of 
Derbyshire, North Staffordshire, South Yorkshire, and North 
Wales is now being sold over the next twelve months at 5s. 6d. to 
6s. 6d. per ton at the pits, while last year the minimum figure was 
7s. The consumption of the Birmingham Corporation Gas Works 
alone is 480,000 tons ad annum, 

In the prosecution brought by the Board of Trade against Mr. 
Muller, merchant of Birmingham, for not reporting a boiler ex- 
plosion which occurred on his premises last December, as men- 
tioned in my last week's letter, the Birmingham stipendiary has 
decided that the boiler in question was used exclusively for 





domestic  nggys 0 and has given judgment in favour of Mr. Muller 
accordingly. The Board of ‘rade have given notice of appeal. 

Messrs. Nettlefoide, of Birmingham, announced to-day—Thurs- 
day—a great reduction in the price of screws, by increasing discount 
10 per cent. on the list price. This is equal to a reduction of nearly 
25 per cent. on the net. The announcement is the first effect of 
the competition of the American Screw Making Company, esta- 
blished at Leeds about six months ago, and is evidently the com- 
mencement of a bitter fight between the two. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A continued weakening tendency is the general 
report throughout the iron trade of this district, in pig iron par- 
ticularly prices get lower and lower. Speculative dealers and 
merchants lead the way with very low quotations for forward 
delivery, and makers follow by gradually giving way on the prices 
they have previously been asking. Finished iron makers seem to 
be making a stand, but there does not seem to be any great con- 
fidence that they will be able to hold on to present prices. In the 
steel trade, both in raw and manufactured material, prices get 
easier, and there are very low sellers where anything like quantities 
are concerned. With regard to the engineering trades, the 
general condition remains much as I have reported of late, heavy 
stationary engine builders and boilermakers being kept fairly well 
engaged, with rather more doing amongst locomotive builders, but 
machine toolmakers are still only indifferently off for work, and 
the general run of engineering continues extremely quiet. 

There was about an average attendance on the Manchester Iron 

Exchange on Tuesday, but for the most part only a very slow 
business was reported. One or two fairly large inquiries have 
been placed upon the market for pig iron, but for these extremely 
low prices are quoted, and, in fact, where transactions of any 
moment are put through, prices are cut considerably below what 
may be termed the currrent market quotations. Generally, how- 
ever, the business doing continues only of a hand-to-mouth 
character, and the outlook shows no indication of any early im- 
prerenes. For Lancashire pig iron makers still quote on the 
vasis of 43s. 6d. for forge to 44s. 6d. for foundry, less 24, delivered 
Manchester, but with the considerably lower prices taken for 
district brands, theyJhave to seek for business amongst consumers 
where they have more favourable rates of carriage, and they 
are doing very little indeed in this market. For district brands, 
makers’ quotations, as a rule, are about the same as last week, but 
for Lincolnshire prices in the open market are very irregular, and, 
taking them all through, are decidedly easier. The chief makers 
still ask about 41s. and 42s, for forge and foundry, less 2}, delivered 
Manchester, but 6d. and even 1s, per ton under these figures is in 
some cases taken. P.G. foundry Lincolnshire nominally is still 
quoted at about 44s., and foundry Derbyshire at 45s. 6d. to 
46s. 6d., less 24, delivered Manchester. An easier tone is reported 
in outside brands offering in this market, and good foundry 
Middlesbrough could now be readily bought at about 42s. 6d. to 
42s. 10d. net cash delivered Manchester, with Scotch iron offered 
by merchants at about 44s. for Eglinton, and 46s. for Glengarnock, 
net prompt cash delivered at the Lancashire ports, but makers’ 
quotations are 6d. above these figures. 

Manufactured iron makers still report only a slow business coming 
forward, mostly in very small quantities, and even the forges that 
are in the best position are barely kept going from hand to mouth, 
whilst others are very short of work. Makers’ prices, however, 
remain unchanged, and delivered in the Manchester district, 
Lancashire bars are not quoted under £5 10s.; North Staffordshire 
bars, £5 10s. to £5 12s. 6d.; Lancashire sheets, £7 to £7 5s.; 
South Staffordshire sheets, £7 7s. 6d. to £7 10s.; Lancashire hoops 
£6 for random, and £6 5s. for special cut lengths. 

In the steel trade business continues very quiet, with prices 
easier. Makers’ quotations for good foundry hematites remain at 
about 54s., less 24, delivered in small parcels to consumers in this 
district, but there are sellers in the market at considerably under 
this figure, and for quantities very low prices are quoted. Local 
makers of steel billets still quote about £4 4s. to £4 5s. net cash, 
delivered Manchester, but they are doing very little at these 
figures, as they are undersold by billets coming in from other 
districts, which can be readily bought at about £4 2s. 6d. per ton 
delivered here. The quotations of the leading makers of steel 
plates remain nominally at £6 10s. per ton delivered Manchester, 
but they are not holding firmly to this figure, and in some cases 
orders could be placed at £6 7s. 6d., whilst second-rate qualities 
are offering exceedingly low. 

An exceptionally quiet demand is reported for all descriptions of 
round coal, with a general weakening tendency in prices. Some of 
the collieries have settled down to three days’ work per week, and it 
is very exceptional where they are mining more than four days, yet 
even with this restricted output supplies are in excess of require- 
ments, and considerable stocks are accumulating. The better 
qualities meet with no more demand than is usual during the 
slackest summer period, and although it is exceptional where there 
are any actually announced reductions of list rates, for the most 
part they are scarcely more than nominal, as there is a very general 
giving way to effect sales. With regard to the lower qualities of 
round coals, there is no improvement in the demand for iron- 
making and general manufacturing purposes. Almost any figure 
from 6s. to 6s. 6d. per ton at the pit mouth is being taken. 

As I anticipated, this extremely depressed condition of the round 
coal trade is seriously weakening the position of colliery proprietors 
with regard to the forthcoming usual contracts for locomotive 
fuel and gas coal, and one of the principal railway companies, with 
the view no doubt of testing the tendency of contract prices for 
locomotive fuel, has been making some small preliminary purchases, 
which I understand have resulted in their orders being placed at 
6s. 9d. per ton at the pit mouth, a very substantial giving way on 
last year’s prices. 

The present restricted production of engine fuel is meeting with 
a ready sale, and prices tend upwards, but any very material ad- 
vance is not readily obtained, and burgy does not average more than 
6s. 3d. to 6s. 6d.; best slack, 5s. to 5s. 3d.; with special sorts quoted 
at 5s. 6d., and lower qualities, 3s. 9d. to 4s. 3d. per ton at the pit. 

A continued general absence of anything like the ordinary demand 
is reported throughout the shipping trade, and ordinary steam coal 
is obtainable at 7s. 6d. to 8s. per ton, delivered at the ports on the 
Mersey. 

Barrow.—There is not much change to note in the condition of 
the hematite pig iron trade of this district, except, perhaps, a tone 
of still more pronounced depression. Very few orders have been 
placed during the week, and buyers require but few parcels for 
early consumption. On the other hand, there is no speculative 
spirit in the market, and the orders offering for forward 
delivery are very few and certainly unimportant. Makers of pig 
iron report but a somewhat small inquiry either on continental 
or foreign account, and the home demand would lose most of its 
character if it were not for the comparatively large consumption of 
pig iron by steel manufacturers in the district. The business in 

orge and foundry iron is very quiet. Prices this week are again 
easier. Bessemer Mixed Nos. are quoted at 46s. at makers’ works 
or f.o.b., and warrant iron is offered at 45s. 5d. net cash and 45s. 
buyers. During the week there has been no new business in 
warrant iron, and stocks stand at about 44,500 tons. Stocks are 
likely to increase, although only thirty-three furnaces are in blast. 

Iron ore is depressed in tone, and orders are exceedingly few and 
certainly unimportant. Prices are steady at 8s, 6d. per ton for 
ordinary qualities net at mines. The consumption is restricted, 
and sales represent but a very small tonnage of metal. 

In the steel trade there are practically only two departments at 
work—the heavy rail and the tin-plate Be mills. The rest of the 
local works are at a standstill. There are a few orders offering for 
heavy rails, and makers have a fair number of orders on hand; 





but it is certainly the only branch of the local steel trade which in 
any sense offers a prospect of fairly regular employment during 
the summer and autumn months. Heavy rails are quoted a} 
£3 15s. per ton. Steel shipbuilding material is in poor request, 
and local makers have their works still closed. 

Shipbuilders report no new orders. This week they have 
delivered H.M.S. Niger at Sheerness. She was the last of an 
order for three torpedo cruisers which was placed with the Barrow 
Company, and all have been delivered before either of the two 
placed with Laird Brothers, or the one placed with the Thorney- 
croft Company. Much interest is taken in the new dredger which 
is being equipped with powerful machinery for pumping sand on 
Mersey Bar. She will leave Barrow in the course of a few weeks 
for trials on the bar at Liverpool, and it is expected she will do 
very good work in improving and deepening the approaches to 
this river. 

The coal and coke trades are very quiet, but although the con- 
sumption is very small, prices are steadily maintained. 

Shipping has been rather better employed lately, but the exports 
of pig iron and steel are nevertheless much below the average of 
last year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In coal, business with the Baltic has commenced earlier than 
was anticipated. Shipments from Hull, Grimsby, Goole, and other 
Eastern ports have been larger than for the corresponding period 
of last year. The trade from Hull has been considerably affected 
by the deplorable strike. There has, however, been no expectation 
of a great improvement even with an earlier season, as the trade 
of Yorkshire has suffered severely from the competition of South 
Wales, Durham, and Scotland, where lower prices prevail. Steam 
coal prices do not show much change, although owners anxious to 
secure orders have to grant concessions. Barnsley brands make 
from 8s. 6d. to 9s. per ton; other qualities from 7s. 6d. per ton. 
House coal is very quiet, the long spell of summer weather having 
operated prejudicially against house coal pits. A damp season 
and a big strike favoured the owners of house coal pits for two 
years. With the extraordinary sunny spring the demand is in- 
different, and the prices in the metropolis are stated to be lower 
than they have been for three or fouryears. Silkstones are quoted 
at lls. to 1ls. 6d. per ton; Barnsley house, from 9s. 6d. to 10s. 
per ton; Flockton, from 9s. 9d. to 10s. per ton ; lower grades, 
from 8s. 6d. per ton upwards. Manufacturing fuel is still very 
depressed, with weaker prices from 5s. to 6s. 6d. per ton; smudge 
and small coal almost unsaleable. The demand for North Lincoln- 
shire and Derbyshire coke has of late somewhat increased. 

It is reported that gas companies, railway companies, and other 
large consumers have decided to use up their stocks of coal with 
a view to causing such a stagnation in trade that they may be 
able to place their next contracts on more favourable terms than 
those now running. I very much doubt whether there is any con- 
certed action of the kind. In the Yorkshire coalfield alone some 
2000 men have been discharged from one cause oranother. I know 
of only one colliery company which is giving its men full employ- 
ment. The 2000 men referred to have lost their work through causes 
which do not entitle them to support from the fund of the Yorkshire 
Miners’ Association. A contingent fund has been opened for the 
special assistance of these men, 6d. per quarter being expected 
from those at work in aid of the unemployed, but owing to the 
brief period the fund has been in operation, it is unequal to the 
requirements of the men who, with their families, are suffering no 
little privation. There is talk here of wages reductions, but no 
definite action has as yet been taken, or, as far as I can hear, is 
likely to be taken by the coalowners for some time. 

Since the opening of the new quarter the iron trade has been 
reported a little brisker, but after making diligent inquiry I 
cannot find any confirmation of this statement in the Sheffield and 
South Yorkshire district. The depression in the iron and steel 
trades appears to me to be quite as severe as ever, and it has its 
natural effect upon other branches. Local companies engaged in 
the manufacture of fire-bricks for the lining of furnaces have been 
obliged to discharge a number of their workmen ; in one instance 
the whole of the miners have received notice. This extreme step 
has been taken on account of the company having in hand 
sufficient stocks both of clay and bricks to last for several months. 

The Budget has not relieved the gloom in the heavy trades. 
There was some anticipation that immediately the financial state- 
ment was declared, the Admiralty would intimate their intention 
of placing some of the ships announced by Lord Brassey, in his 
speech at the Cutlers’ Feast last November, as to form part of the 
‘* Spencer programme” of Mr. Gladstone’s Government. The idea 
prevails throughout this district that the Cutlers’ Feast announce- 
ment by Lord Brassey was premature, if well-founded at all. Up 
to this time no information has reached Sheffield of the intention 
of the Government to carry out the extensive programme of 
smaller warships and lighter cruisers, with their complement of 
torpedo ships and torpedo catchers, of which Lord Brassey then 
gave such a detailed and interesting statement. 

Some considerable inquiries for railway material for India have 
been made, Bessemer steel being slightly affected thereby. There 
is little doing in the general railway material trades, both in per- 
manent way and rolling stock, the wagon builders now experi- 
encing the result of lack of confidence in the country. 

Depression generally prevails in the lighter industries, except in 
agricultural season goods, garden tools, sheep shears, carvers’ tools, 
picks, spades, shovels, graips, and forks, in all of which depart- 
ments an excellent business is reported. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE spell of activity which has been experienced in the pig iron 
market has been of brief duration—a flash in the pan—and those 
who predicted it would not continue have proved to be right. If 
there had been any improvement in the consuming industries a 
revival of trade might have been looked for, but there was no 
increase in business in these, and a spurt in the raw material 
unaccompanied by one in the finished trades can hardly be main- 
tained for long. The cause of the increased business in the pig 
iron trade was the buying of merchants and others abroad, who 
were replenishing their stocks after being depleted during the 
winter, and now that they have made arrangements for their 
spring shipments they have ceased to give out orders freely, and 
it is probable that without a revival in the manufactured iron trade 
is soon brought about—and that is not expected—comparatively 
little iron will be bought over the next two months, or until 
people begin to prepare for the autumn shipments. The next 
two months are almost invariably quiet periods as far as the dis- 
tributing of orders is concerned, and no improvement in prices is 
looked for. This makes consumers and merchants indifferent 
about buying, and altogether the outlook is not promising. While, 
however, orders are scarce deliveries are very brisk—as a result of 
the heavy contracts that have been made within the last two 
months—and on this account the deliveries over the next 
few weeks will be large, and producers of pig iron will 
have no need to press iron on the market for sale, 
so that probably there will not be much yielding in prices. 
Merchants are offering at lower prices than were reported last 
week, but they have only small quantities to dispose of. The 
exports of pig iron form a very satisfactory feature. This month, 
to Wednesday evening, they reached 68,638 tons, as compared with 
56,551 tons in March, 1893, and 41,921 tons in April, 1892, both to 


“26th, and it is a long time since as good shipments were recorded. 


Looking at the North-Eastern Railway receipts, it might be thought 
that trade was very brisk in this district, for last week’s receipts 
were £28,320 in excess of those of the corresponding week last 
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year, there being an increase of £10,037 in merchandise, £25,569 
im minerals, and £1423 in dock dues, while for the half year so far 
the total increase has been £91,988. But it must be remembered 
that at this time last year our trade was paralysed by the strike of 
Durham miners, so that business now need only be quiet, and still 
be much in excess of that of a year ago. 

Pig iron prices are tending in favour of the buyers. No. 1 
Cleveland can be bought at 36s. 9d., while the standard quality, 
No. 3, is quoted 34s. 3d. for prompt f.o.b. deliveries, and has 
been sold at 34s. 14d. and in odd cases at 34s., thus coming back 
to the rate that prevailed before the spring demand set in. What 
the rate for forward delivery isit would be difficult to say, because 
people will not operate for delivery more than a month or two 
ahead. Middlesbrough warrants have fallen a little more this 
week, about 34s. cash being the price. The stock in Connal’s 
public warrant stores in this district continues to increase, but not 
so fast as for some months past; indeed, on some days de- 
creases have been reported within the past fortnight, and 
on Wednesday night the quantity held was 68,022 tons, or 8397 
tons increase this month. Notwithstanding this it is expected 
that the aggregate of pig iron stocks in the district will show some 
decrease this month, and that will be the first time since last 
August that any decrease has been reported. On account of the 
extraordinary slackness in the finished iron trade, and the dearth 
of demand from Scotland, grey forge pigs are in very poor request, 
and especially is the dulness of demand from Scotland surprising, 
when we take into account the relative prices of Scotch ito. 


land pigs. Cleveland grey forge can be bought at 32s. 9d. f.o.b. 
Mottled and white pigs are both at 32s. 3d., white being scarce, 


and realising as much as mottled, instead of being 6d. less. 

Hematite iron sells rather more freely, and local makers appear 
to have almost completely cut West Coast producers out of the 
Sheffield, Midland, and continental markets, of which they 
formerly had the monopoly. The trade of West Coast makers is 
now confined to the works near their furnaces, for even Scotland, 
which largely imported Cumberland hematite, now produces her 
own hematite from Spanish ores. On account of this competition, 
few of the furnaces in the North-West of England are in blast, 
and native ore cannot be obtained cheaply enough to compete 
with Spanish ore. Thus West Coast makers quote 46s. 6d. 
for mixed numbers of their iron, whereas East Coast makers 
supply at 43s. per ton f.o.b. West Coast producers cannot, 
it is said, come below the price they are now quoting, as 
the cost does not allow of it, but efforts are being made to 
obtain reductions in royalties, &c., so as to place the West Coast 
maker in a more favourable position, as under present circum- 
stances his trade is dwindling fast. Spanish ore can be obtained, 
delivered in this district, at as little as lls. 9d. per ton, but the 
cost will probably increase somewhat during the summer when idle 
vessels become fewer and freights improve—they have gone up 6d. 
since the beginning of last month. 

Rather more inquiry for steel is reported, but the demand for 
finished iron is extraordinarily inactive, and prospects of improve- 
ment are not at all encouraging. A fair sll is done in girders, 
and now those of Belgian manufacture do not appear to find their 
way into the North of England, though a few years ago they were 
largely employed, there being no local works producing them. 
However, Messrs. Dorman, Long, and Co., at Middlesbrough, 
started the manufacture, and more recently the Consett Iron Co., 
and now builders and others use locally made girders very exten- 
sively. In London and the South Belgian girders are still a good 
deal employed, and to improve their trade there and cut out the 
Belgians, Messrs. Dorman, Long, and Co., have established a 
London warehouse. It will no doubt be a difficult task, for 
Belgian girders are supplied at very low prices; in fact, it is 
not easy to see how they can be manufactured for the 
money that is asked for them. The quotations for finished 
iron are :—Common bars, £4 17s. 6d.; best bars, £5 7s. 6d.; ship 
plates, £4 12s. 6d.; boiler plates, £5 12s. 6d.; girder plates, 
£4 17s. 6d.; ship angles, £4 12s. 6d.; engineering angles, £4 17s. 6d. 
per ton, all less 24 per cent. discount and f.o.b. For steel, the 
rates are :—Ship plates, £4 18s. 9d.; boiler plates, £6 ; ship angles, 
£4 15s.; heavy rails, £3 15s.; railway sleepers, £4 15s. per ton, al! 
less 24 per cent. discount for cash on 10th of month following 
delivery, except rails and s'eepers, which are net. The production 
of rails at Eston is now very heavy ; the pig iron mixers there are 
answering quite successfully, enabling the firm to turn out a more 
uniform quality of steel. 

At the shipyards operations are slack, and reductions of wages 
continue to be the order of the day. The Tees and Hartlepool 
shipbuilders have given notice to the platers’ helpers, yard, and 
other labourers, planers, and countersinkers, of a reduction of 
1s. 6d. per week from all time wages above 30s. per week, and 1s. 
reduction from all between 20s. and 30s., while 5 per cent. is to be 
taken off all the piece prices, the reductions to come into force on 
May 17th. The Wear shipwrights are to have their wages reduced 
1s. 6d. per week, as are also the blacksmiths, drillers, painters, &c. 
The boilermakers at the engineering works on the Tyne and Wear 
have agreed toa reduction of 1s. in May, andafurtherreductionof ls. 
in July, while rivetters, caulkers, and holders-up are to be reduced 
1s. in May and 6d. more in July, piece rates to be brought down 
5 per cent. from first full payin May. A somewhat unique steamer 
has been built by Sir Raylton Dixon and Co., Middlesbrough, 
for the Montreal Transportation Company. She is 254ft. long, 
and has a deadweight carrying capacity of 2700 tons. The vessel 
has been constructed specially for trading on the North American 
lakes, and, in order to get the steamer on to her station, she 
will require to pass the locks on the St. Lawrence, which are 
much too short for her length. Provision, has, therefore, been 
made for cutting the vessel into two portions, each of which 
will float at a suitable draught, and after passing through the 
locks she will again be rivetted together. Messrs. Furness, Withy 
and Co., West Hartlepool, are introducing into the steamers they 
are building a new design, patented by Mr. G. W. Sivewright, 
their manager, of bilge intercostal keelsons, by the aid of which 
much less dunnage is required—in fact, none at all in some parts, 
and the damage to bag cargo is avoided. When built in the 
ordinary style, bags of wheat, rice, &c., are frequently torn open 
in the hold when near the skin of the ship, but under Mr. Sive- 
wright’s patent this is prevented. There are no pockets or 
receptacles for loose grain, coals, dirt, &c., to get into, and conse- 
quently the keelsons can be much more readily cleaned down 
when discharging cargo. 

It is stated that the Bill for the Durham Coast Railway scheme, 
which failed to pass the House of Commons’ Committee this session, 
will be presented again next year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe Glasgow pig iron market has been quiet this week. A 
moderate business was done in Scotch warrants about former prices. 
Cleveland iron was a little easier, and hematite also exhibited a 
weaker tendency, but in neither of these classes of iron was there 
any considerable business. 

Makers’ pig iron prices are without material change :—G.M.B., 
at Glasgow, No. 1, is quoted, 42s. per ton; No. 3, 41s.; Monkland, 
No. 1, 42s. 6d.; No. 3, 41s. 6d.; Carnbroe, No. 1, 43s. 6d.; No. 3, 
42s, 6d.; Clyde, No. 1, 47s. 6d.; No. 3, 44s. 6d.; Gartsherrie and 
Calder, Nos. 1, 48s. ; Nos. 3, 45s.; Summerlee, No. 1, 50s.; No. 3, 
46s.; Coltness, No. 1, 53s.; No. 3, 47s. 6d.; Langloan, No. 1, 54s.; 
No. 3, 46s.; Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 


45s.; Dalmellington, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Eglinton, 
No. 1, 44s.; No. 3, 48s.; Shotts, at Leith, No. 1, 53s. 6d.; 
“4 3. 48s. 6d.; Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 
46s. 6d. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 7550 tons against 7585 in the corresponding week of 





1892. Australia took 1400 tons, Italy 610, Germany 470, United 
States 412, Canada 170, India 190, South America 10, France 135, 
Russia 100, Belgium 25, Spain and Portugal 95, other countries 280, 
the coastwise shipments being 3553 tons, as compared with 7585 
last year. 

Two additional furnaces have been placed on ordinary pig iron, 
one has been withdrawn from hematite, and there are now 50 
producing ordinary and special brands, 19 hematite, and two basic, 
total 71, coameeadl with 77 at this time last year. 

The production of ordinary pig iron, at present, scarcely comes 
up to the demand, so that the stock in Connal’s Glasgow stores is 
being reduced at the rate of about 1000 tons per week. The 
output of ordinary iron has accordingly been increased to some 
extent. 

For hematite pig iron the demand is quiet. The greater part of 
the requirements of consumers is met directly from the makers in 
Scotland, so that the business in Cumberland iron is restricted to 
very narrow limits. 

The steel trade shows little improvement. A few additional 
orders for shipbuilding material are coming to hand, and one or 
two of the works are well employed, but the trade, as a whole, is 
slack. Prices may be quoted on the basis of £5 3s. 9d. to £5 5s, 
for Siemens ship-plates. 

There has been an improved inquiry this week for sheets, such 
as can hardly fail to result in the placing of a considerable amount 
of fresh work. Some makers have already booked fair lots, and 
there is a more cheerful feeling in the market. Prices of sheets 
continue on the basis of £7 5s. for singles, less 5 per cent. discount. 

The malleable tube industry promises little, a number of good 
orders being reported, and there is a disposition on the part of the 
makers to straighten the Association, so as to maintain prices on a 
more uniform scale. 

The bar iron trade has got into a somewhat irregular condition. 
Makers are now at liberty to quote what prices they think proper, 
and although they are alive to the great disadvantage of under- 
selling, the temptation to give way a little in order to secure busi- 
ness is, at a dull time like the present, very great. The lowest 
grade of common bars is quoted £5 ; second grade, £5 5s.; highest 
grade, £5 7s. 6d.; best bars ranging up to £5 17s. 6d., all less the 
usual 5 per cent. discount for cash in one month. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives worth about £3000; ma- 
chinery, £21,000, of which nearly £6000 represented sewing 
machines ; steel goods, £7600; and miscellaneous iron goods, 
£17,300. 

An order has been received by Messrs. Alex. Wood and Sons, of 
Glasgow, to supply platform weighing machines for the dockyards 
at Portsmouth, Deptford, and Chatham. 

There is a fair demand for the better qualities of all coal, other- 
wise the depression in the coal trade continues. The opening of 
the Russian markets are being anxiously awaited by a number of 
the coalmasters, and advices from Riga would appear to indicate 
that the navigation may be open in a few days. At the east 
coast ports, with the exception of Methil, where the shipments 
have been good, the clearances of coals are smaller, and business 
on the west coast is also in the main unsatisfactory. Main coal is 
quoted at Glasgow harbour 5s. 9d. to 6s. per ton ; splint, 6s. 3d. to 
6s. 6d.; ell, 6s, 9d. to 7s., and steam, 7s. 9d. to 8s. 2d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I aM glad to note a generous response in all directions to the 
appeal on behalf of the Pontypridd sufferers. The Taff Vale 
directors have given a hundred guineas. 

The remarkable exports of coal to foreign destinations from 
Cardiff, which have now continued for some time, are still the 
subject of comment. Last week the 300,000 tons was again nearly 
reached, the precise figures being 291,791 tons, and authorities 
state that similarly large totals may be expected to last some time 
longer. Prices, too, are hardening ; and a few cases came under 
note this week of sales of best steam at 10s. These were excep- 
tional, the ruling quotation for best being 9s. 6d. to 9s. 9d.; 
seconds, 8s. 9d. to $e; while some of the cheapest kinds only 
realised 8s. Small, if anything, shows a little improvement, in 
some cases 4s, 9d. being touched ; ordinary kinds selling at 4s. 6d. 
House coal is dull, and—compared with previous years—duller 
than it usually is at this time of the year, principally on account 
of the abnormal heat. Onseveral days this week the thermometer 
registered 65 deg. in the shade. 

It is no wonder, with such a state of things around, the demand 
for house coal is steadily receding. The best class, Rhondda No. 3, 
was the only one with any animation about it, and Cardiff prices 
were 10s. 3d., brush sold at &s., and small, which has touched 
10s. to 1ls., is now down to its lowest figures—6s. I am able to 
chronicle steady progress in the sinking of the Dowlais-Cardiff 
Colliery, and the Puilding of a township in the district. The com- 
pany have almost completed over five streets of houses, and the 
contrast between them and the colliers’ houses of fifty years ago 
is about as striking as can be imagined. 

But then the contrast between the colliers of that period and the 
present is quite as great, taking the superior class into account. 
The old collier was a mole who simply burrowed in the earth. The 
best men now have their pianos and organs, and a host of them their 
bicycles! 

There is a slightly better tone in the coke market, and I note 
that even with its own large resources, Cyfarthfa is getting con- 
signments from the well-known ‘‘ Dinas Main.” Cardiff prices 
are 15s. to 16s. 6d. for furnace, 17s. to 17s. 6d. foundry. 

The most inactive industry in Wales at present is, unquestionably, 
the steel rail branch ; Dowlais, Ebbw Vale, and Blaenavon, are doing 
a little, but one looks in vain for anything like a substantial order. 
Some hopes have been aroused during the week that a restart at 
Tredegar was probable. There is just a possibility that one order 
may lead to others. The fact is, a small order has been secured 
sufficient to keep one mill going for a few weeks. It is to be hoped 
more business will follow. 

The steel bar trade for tin -plates is fairly maintained, and 
Cyfarthfa, as usual, is well booked for orders, though I note that 
the stock of hematite pig there is steadily on the increase. 

There was rather a better tone on ‘Change, Swansea, this week, 
and though iron and steel manufactures were regarded as dull, 
quotations were fairly retained, and in tin plates a better dis- 
position than of late was shown to book forward. 

The following prices ruled :—Steel rails from £4, heavy sections ; 
light, from £4 5s.—this shows a reduction—sheet iron, £6 to £7 10s. ; 
steel sheets, £7 to £8.; Welsh bars, £4 17s. 6d. to £5; Bessemer 
steel tin-plate blooms, £4 to £4 2s. 6d.; tin-plate bars, £4 7s. 6d. 
to £4 10s.: Siemens, £4 10s. to £415s. Glasgow pig report is— 
market steady, price from 40s. 9d. Middlesbrough, 34s. O4d., 
hematite, 45s. 44d. Tin-plates show no change in price, though 
tendency to harden is indicated. Bessemer coke, 12s, to 12s. 3d.; 
Siemens, 12s. 3d. to 12s. 6d.; ternes, 22s., 24s. 26s. Charcoal, 
best, 13s., 13s. 6d., 14s, 6d. 

Swansea prices coke are very low, 12s. 6d. to 13s. for furnace, 
16s. 6d. to 17s. 6d. foundry. Patent fuel from 9s. Iron ores, 
Rubio, 11s. 3d. to 11s. 6d. Pitwood from 15s.; anthracite from 
8s. 6d. to 13s. 6d. according to quality. 

The demand for tin-plate is steadily advancing. Last week the 
shipments from Swansea amounted nearly to 120,000 boxes. 
Receipts from works, 107,000 boxes. Present stock 219,092 boxes. 
— at port of another large shipment this week are very 
clear. 

A deep sinking at the Aber is projected by the ‘‘ Universal,” a 
company formed by leading capitalists and mining engineers. 

At Lianbradach there is a steady increase of collieries. The 
water difficulty is mastered. 

e seam now worked in the Little Rock is 2ft. 9in., and is nearly 
horizontal. 











——— 


Mr. Lundie, the esteemed manager of the Rhymney line, jg 
recovering from his serious illness, . 
The dispute between a section of the Plymouth colliers is stj]] 
on. 

The Mount Stuart Dry Dockyard has been twice in flames during 
the last few days, but there has been no suggestion of any such 
wilful mischief as has disgraced Hull, 

The partial “ block” of steamers at Cardiff continues. Messrs, 
Guerets have been blocked, but the manager states that “the 
can block as many as they like. We can run any number of crews 
out on a tug.” 

The result of a ballot amongst the Dean Forest colliers, to agree 
or not with the coalowners’ request that they should accept 20 per 
cent. reduction, has been the voting of a majority against it. This 
it is feared, will be followed by the stoppage of ‘ men, ‘ 

I have had the pleasure of noting this week over a long length 
of the Cambrian Railway system a great many improvements 
carried out at various stations and junctions. In another week jt 
is arranged that all second-class carriages are to be discontinued 
and only Ist and 3rd will run. In the neighbourhood of Rhayader 
ground is to be broken in June by the Birmingham authorities as 
a first step for getting a water supply. The contract, I hear, has 
been signed for a six miles length of rail for conveyance of material, 

Cc. 


“ 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


CoMPARED with last week, very little change has taken place on 
the iron and steel market in this country. The inclination towards 
improvement noticeable in some branches has not been followed 
by an advance in prices, as was generally expected. This week 
demand has again slackened, compared with last. 

In Silesia a firm tendency still prevails on the iron market, 
Forge as well as foundry pig are in good request, and it is probable 
that some of the blast furnaces which had been extinguished wil] 
be blown in again. within the course of this month. In the 
malleable iron business a slight falling-off in demand has been 
perceptible during last week ; but there is still a fair amount of 
new work coming in generally, and makers report themselves 
pretty well satisfied with present quotations. The wire trade jis 
actively engaged. 

The iron market in Austria-Hungary exhibits considerable firm- 
ness, in spite of an increasing competition from foreign markets, 
Manufactured iron is quiet on the whole. Spring business has 
not turned out so lively as had been anticipated in industrial 
circles. Chief demand having already been covered, bars as well 
as girders move off rather quietly. Plates are reported in regular 
demand, while the business in sheets has considerably weakened of 
late. Official quotations are the same as previously quoted. 

A feeling of uncertainty prevails on the French iron market, 
and the condition of both the raw and the finished iron trade 
must still be regarded as unsatisfactory, although from some 
districts a slightly-improving demand has been reported just 
lately. In Paris merchant bars continue to be sold at 150f. to 
160f. p.t. 

The situation of the Belgian iron industry continues extremely 
unfavourable. The rather more hopeful tone prevailing in some 
quarters has not led to any improvement in demand or price. 
Some works have considerably reduced their make; the prices 
obtained are unremunerative and changing. 

Rhenish-Westphalian iron business remains very much the same 
as during previous weeks. A further improvement cannot as yet 
be reported to have taken place. On the contrary, it would seem 
as if a more reserved position was again being maintained in some 
quarters. Iron ores show no change upon the week. Prices are 
still, for spathose iron ore, M. 7°20 to 7°80 p.t. ; roasted do., M. 10 
to 11 p.t.; minor qualities are paid with M. 9 to 10 p.t. net at 
mines. In Luxemburg and Lorraine red minette is noted, M. 3°20 
p-t. ; for inferior sorts, M. 2°40 to 2°70 p.t. at mines, is being 
quoted. In the pig iron branch the improving demand of former 
weeks has given place to quietness, rders booked are 
reaching no further than present quarter. A fairly active 
inquiry is being experienced for spiegeleisen just at present, 
and a stiffening tendency in price is noticeable. The 10 to 1z 
p.c. grade is quoted, M. 52 p.t. Rhenish-Westphalian forge 
pig No. 1 stands at M. 46; No. 3, M. 42 p.t.; Siegerland good 
forge quality is quoted M. 43, in some cases M. 44 p.t. Hematite, 
M. 62; foundry pig, No. 1, M. 62; No. 3, M. 55; basic, M. 45. 
Bessemer is paid with M. 50 p.t. at works. For Luxemburg forge 
vig M. 42 p.t. is quoted. On the malleable iron market the pretty 
whe tone of the previous weeks has been well maintained. 
For bars inland demand has been good; prices, though scarcely 
paying, are still firm. The business in girders is fairly active, but 
not satisfactory on account of low quotations. Heavy plates are 
rather better inquired for on the whole, and prices are reported as 
firm, but in no proportion to the raw material. The same holds 
for sheets. A change in wire and wire nails cannot be stated to 
have taken place; whereas for billets an advance of M. 2 p.t. has 
been agreed to. Rivets, though a trifle better inquired for, leave 
much to be desired with regard to prices. he condition of 
foundries and machine factories has in no wise altered since last 
week’s report. 

Recent tenderings will secure fair employment to the wagon 
factories, for, in spite of extremely low offers from Belgian firms, 
the orders have, without exception, been given to the German 
works, 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 122°50; angles, M. 127°50 to 130; girders, M. 87 
to 95; hoops, M. 130 to 137°50; billets in basic and Bessemer, 
M. 85; heavy plates, M. 150; tank do., M. 140; steel plates, 
M. 140; tank | og M. 130; sheets, M. 140 to 145; Siegen thin 
sheets, M. 125 to 130. Iron wire rods, common quality, M. 120; 
drawn wire in iron and steel, M. 120 to 125; wire nails, M. 127 to 
130; rivets, M. 148 to 150; steel rails, M. 117 ; fish-plates, M. 87 
to 110; steel sleepers, M. 106; complete sets of wheels and axles, 
M. 270 to 280; axles, M. 220; steel tires, M. 215 to 230; light 
section rails, M. 95 to 100. 

The production of pig iron in the Saar and Mosel district was, 
during the month of March, as follows:—Forge pig, 13,092 t.; 
basic, 61,779 t.; foundry pig, 11,963 t.; together, 86,834 t.; against 
76,221 t. in February of present year, and 87,430 t. in March, 
1892, 

German export in iron and iron manufactured goods to Switzer- 
land was, in 1892, 109,686 t.; in instruments, machines, and. cars, 
4693 t. Import from Switzerland was 1593 t. in iron, and 4306 t. 
in machines, instruments, &c. With regard to the different 
articles, export in scrap iron was 8331 t.; import, 74 t.; pig iron, 
5398 t.; import, 20 t.; angles, 23,400 t.; import, 46 t.; fish-plates 
and sleepers, &c., 13,734 t.; rails, 20,324 t.; import, 3 t.; bars, 
10,818 t.; import, 120 t.; billets and ingots, 2661 t.; plates and 
sheets, 9016 t.; import, 11t.; tin sheets, 124 t.: import, 69 t.; 
iron wire, 4455 t.; import, 16 t.; heavy castings, 1809 t.; import, 
391 t.; anvils and bolts, 235+t.; import, 20 t.; anchors, heavy 
chains, 4+t.; import, 2t.; bridges and belongings, 8 t.; import, 
95 t.; wire rupes, 38 t.; import, 2 t.; springs and axles for railway 
ears, 1653 t.; import, 33+. tubes, 4619 t.; import, 11t.; rifles, 3 t.; 
needles, 10 t.; pens, 3 t.; locomotives, 765 t.; import, 33 t.; 
machines, 4669 t.; import, 3239 t.; boilers, 22 t.; import, 52 t.; 
railway carriages, 12. 

The value of goods exported from the consular district of 
Frankfurt-on-the-Main to the United States of America was, for 
the first quarter of the present year, 10,045,810dols., against 
8,330,549 dols. for the re Nam period in the previous year, 
showing a plus of 1,715,261 dols. : 

Export from the consular district of Magdeburg to the United 
States of America during the first quarter of 1893 shows an 
increase of 457,522 dols. when compared to the same period last 
year, being 732,709 dols. this year, against 275,187 dols, in 1892. 

e chief increase is in sugar and potash, 
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LAUNCHES AND TRIAL TRIPS. 


the 18th inst. the fine twin-screw steamer 
cup of Belfast, built by Messrs. Laird Brothers, 
of Birkenhead, for Messrs. James Little and Co., 
Barrow Steam Navigation Company, went for her 
official trial trip. The machinery consists of two 
separate sets of direct-acting triple-expansion 
engines, having cylinders 18in., 22in., and 42in. 
diameter, with astroke of 30in., with twocylindrical 
boilers to be worked under forced draught and at 
160 1b. pressure. The propellers are of manganese 
pronze, and the engines of 2500 indicated horse- 
power collectively. The vessel is fitted u with 
all the latest improvements, including Mason's 
patent sidelight scuttles. After three highly 
satisfactory runs over the measured mile, the 
vessel had a run against time between the Bar 
and North-West Lightships, and this distance she 
covered at a mean speed of 17} knots, under 
forced draught. The guaranteed speed was 
16 knots per hour. 

A few days since there was launched from the 
Cleveland Dockyard of Sir Raylton Dixon and Co., 
Middlesbro’, a screw steel steamer which has been 
built for the Montreal Transportation Co,, of Mon- 
treal. The principal dimensions are:—Le' s 
954ft. ; beam, 40ft. ; depth moulded, 21ft. 4in., with 
a deadweight carrying capacity of over 2700 tons. 
She has been built under special survey for 
Lloyd's highest class. ‘The engines will be fitted 
hy the North-Eastern Marine Engineering Co., 
Limited, of Wallsend-on-Tyne, the cylinders 
being 2lin., 34in., and 5tin, by 39in. stroke, with 
two large boilers working at a pressure of 160 Ib. 
per square inch. This steamer has an unbroken 
deck all fore and aft, with the exception of a top 
gallant forecastle for the accommodation of the 
crew ; and a sunk poop aft handsomely fitted up 
for the accommodation of the officers and passen- 
gers. She has been constructed specially for 
trading on the great lakes of North America, 
and, in order to get the vessel on her station, she 
vill require to pass locks on the St. Lawrence, 
which are much too short for her length. 
Efficient provision has, therefore, heen made for 
cutting the steamer in two portions, each of 
which will float at a suitable draught, and after 
these obstacles to navigation have been passed, 
she will be again rivetted together. She is 
rigged as a three masted schooner, and has a 
large number of handy hatches to tit her for her 
special trade. As the steamer was leaving the 
ways she was named the Bannockburn by Miss 
Keith Glen, of Greenock. 

The large steel screw steamer Oscar II. has 
recently had her trial trip off Hartlepool. She is 
a tine vessel of the cargo-carrying type, and has 
been built by Messrs William Gray and Co., to 
the order of Mr. Jacob Christensen, of Bergen, 
this being the third boat both built and engined 
by Messrs W. Gray and (>, for the same owner. 
‘This vessel takes Lloye’. nighest class, is replete 
with all the latest improvements now embodied 
in the construction and outfit of a modern cargo 
steamer, and is of the following dimensions :— 
Length over all, 327ft.; breadth, 41ft.; depth, 24ft. 
Her engines are built on the triple expansion 
principle, and of the type now so well known, 
supplied by the Central Marine Engine Works of 
Messrs, William Gray and Co. They will develope 
over 1100-horse power, the cylinders being 23in., 
36}in. and 62in. diameter, and the stroke ot 
piston 37in, These engines are supplied with 
steam by two large single-ended steel boilers, 
working at a pressure of 1601lb. per square inch. 
After taking on board a large number of visitors, 
chiefly personal friends of Mr. Christensen, the 
vesset proceeded to sea, and had her Sir William 
Thompson compasses adjusted by Mr. Baird. 
The engines were then started full speed ahead, 
the log thrown overboard, and a run of a couple 
of hours made to test the good running qualities 
of the engines. No hitch of any sort arose on 
the trial, the engines running without the applica- 
tion of water and remaining perfectly cool 
throughout the whole trial. The vessel was 
found to have made an average speed of 114 
knots per hour, 

On Saturday the fine new large steel screw 
steamer Webster, which has just been built for 
the West Hartlepool St2am Navigation Company, 
by Messrs. Wm. Gray and Co., of West Hartle- 
pool, had her trial trip in Hartlepool Bay. This 
large vessel, of which we gave a full account on 
the occasion of her launch on the 18th March 
last, is a first-class cargo steamer of above 5000 
tons deadweight capacity. The Webster is the 
twelfth vessel which has been built at the yard 
—formerly Messrs. Pile, Spence, and Co,—now 
occupied by Messrs. Wm. Gray and Co., for the 
West Hartlepool Steam Navigation Company, 
and Mr. C. M. Webster, a connection which has 
been much valued both by the owners and 
builders. Triple - expansion engines of 1200 
indicated yo ee with very large boilers, 
have been fit by the Central Marine Engine 
Works. The vessel was in ballast, having only 
bunker coals on board. After a couple of hours 
spent in adjustment of com , full speed runs 
were made with and against the tide, durin 
which time the vessel made 114 knots at a high 
number of revolutions, everything, as is usual 
with the machinery of this firm, running perfectly 
smoothly, and without the application of water. 
The West Hartlepool Steam Navigation Com- 
pany was represented by its marine superin- 
tendent, Captain Wright, and superintending 
engineer, Mr. R, Newton, under whose i ti 
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7462. Centres for Serrinc Our Work, P. pencer, 
Manchester. 
7463. VeceTaBLe Server, T. Hayes, Birmingham. 
7464. Puce for Parer-MAkinou, J. Mather and W. 
Knowles, Darwen. 
7465. PRINTING ORNAMENTAL Fabrics, R. Ritchie and 
J. Grant, Glasgow. 
7466. SPEED Mecuanism for Gas Motors, P. Burt, 
Glasgow. 
7467. Gas Propucers, E. J. Duff, Glasgow. 
7468, Pincers, G. O. Miiller, Liverpool. 
7469. Excines for Carpine Woot, E. Ramsden, Man- 
chester. 
7470. Evectric Raitways, P. Willis.—(J. B. Sheldon, 
G, L. van Bek, and D. J. Murnane, United States.) 
7471. Etectric Annunciators, E. RK, Wilder, Man- 
chester, 

7472. Screw-cuTtinec Latues, H. Jermy, Manchester. 

7473. VenrILatTors, 8S. Shaw, Manchester. 

7474. Tea-pot, A. Cole, Cork. 

7475. cei SasH Puuuey, F. Hitchmough, Liver- 
DOOL, 

7476. Bicycle Frames, J. Rogers, Handsworth. 

7477. Suipes for Bertrs, A. D. Robinson and J. W. 
brooks, birmingham. 

7478. SHAPING SuHovets, 8. Cheeld and W. Bates, 
Chesham. 

7479. Fricrion Drivinc Apparatus, W. S. and C. R. 
Boult, London. 

7480. Ossective for Cameras, W. P. Thompson.—(A. 
and K, Steinthal, Germany.) 

7481. PHoroGrapHic Cameras, W. Rice, London. 

7482, Suprortine the Guarp of Forks, H.G.G. Wilkins, 





Londcn. 
7483. O1tinc Waters for Suips at Sea, J. W. Goundry, 
mdon, 
7484. Cookinc Stoves or Rances, J. E. Russell, 
London. 
7485. DistTiLLation of AMMon1ACAL Liquor, F. M. and 
D. D. Spence and J. Gilchrist, Manchester. 
7486 ADVERTISING, G. Hughes, London. 
7487. Inpico Vat, K. Holliday and Sons, Ld., and H. 
Bindschadler, London. 
7488. ELecrric Batrery Apparatus, J. A. Archer, 
London. 
7489. ADVERTISING, B. Birnbaum, London. 
7490. Rattway CarRRIAGE Door Locks, E. Fuchs, 
ndon. 
7491. IncanDEscENT ELECTRIC T. Oddy, 
ndon. 
7492, Wire Nertina, O, Imray.—(Lysaght Brothers and 
Co., Ld., Australia.) 
7493. Burrino Gear, G. E. Church and G. W. Etten- 
ger, London. 
74v4. Vacves, A. H. E. Berchem, London. 
7495. KeyBoaRD Musical LystRUMENtTs, L. A. Ivon, 
London. 
7496. Liguip Gauaces, C. Y Payne, London. 
7497. Motive Power Enotes, E. Edwards.—(P. Hell- 
mich, Germany.) 
7498. Pipe Joints, W. Sykes, London. 
7499, ComposiTIons suitable for Pavinc, W. Sykes, 
London. 
7500. ENAMEL, J. W. F. Alber, London. 
7501. CurtinG FirEwoop, N. Stanford and J. White- 
house, London. 
7502, — Paper to Printinc Macuines, E. Beil, 
mdon. 
7503. Gas Stoves, H. L. Doulton, London. 
7504, ConsTRUCTION of FIRE-PROOF FLOoRs, R. Astley, 
London. 
7505. BILLIARD TaBLEs, T. Stafford, London. 
7506. FirePLACcEs, W. H. Gibson, London. 
7507. Boots and Suogs, T. Crawford, London. 


Lamps, 


7508. Screws and other Fastrenines, A. Mack, 
London. 
7509. IxcanpEscenT Ex.ectric Lamps, J. Cooper, 


London. 
7510. Gas Fire Borers, G. H. Taylor, London. 
7511. Coma Founpations for Beenives, 8. W. Abbott, 
London. 
7512. MakinGc Porasn, J. Brock and F. Hurter, 
mdon. 
7513. Tuses for Use in Steam Generators, 8. Biosca, 
ndon. 
7514. Hooks and Eves, 8. E. Bates and M. E. Collins, 
ondon. 
7515. Propucinc a Soiip CoLourryc Matrer from 
Fustic, P. T. Austen, London. 
7516. RemovaBLe Boox Cover, T. E. B. Mason, 


ndon. 
7517. Cycite Frames, F, A. Bourdichon, London. 
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7518. Pneumatic Tires, J. M. McMahan, London. 

7519. AppLiance for ApvusTinc Suirt Currs, H. J. 
Lake, Banbury. 

7520. Incubators, F. T. Walker, Sheffield. 

7521. Smoke ConsumMInNG APPLIANCEs, W., A., and F., 
Crowther, Bradford. 

== wong Paps for Horsresnors, J. Starsmore, 

ord. 

7523. DecorticatinG Fisrovs Piants, J. C. Walker 
and J. E. Stephenson, Bradford. 

7524. Trppina Wacons or Carriaces, D. Drummond, 


Ww. 

= Liquip Fitrertnc Apparatus, J. Drummond, 
Ww. 

i - eee R. Innes and W. Jackson, 


7527. ELEVATED Raitways, E. Haughton, Live: 1. 
7528. FLUID PRESSURE, &c., ENGinEs, H. Turner, Liver- 


pool. 

7529. PapLtock and LuacacEe Laset, J. Thropp, Bir- 
——— 

7580. Mera Stain Treaps, &c., W. H. Bagley, Bir- 


7531. NaiL-Less HorsesHoe and Pap, D. Ross, Glasgow. 

7582. Knire CLEANERS, F. H. Elliston, Southampton. 

7533, Harr Curvers, J. Cottrill, Warwickshire. 

7534, VessEts, G. Hough, London. 

7585. Bevt Fastener, T. Thorp, Lancashire. 

7536. Wravinc Looms, E. Hollingworth.—{7. Corcoran, 
United States.) 

bin i MANUFACTURE of Boots and Sxogs, J. Hewitt, 





the vessel has been built. The builders were 
represented by Captain J. E. Murell and J. C. 
Clarke. After landing the party, the vessel pro- 
ceeded to Cardiff to load. : 








THE GLoUcEsTER M¥ETING of the Bath and 
West and Southern Counties Society will com- 
mence on Wednesday, May 31st. There are 200 
entries for the butter making competitions in the 
working dairy in the yard. 

CoryricHT IN CaTALoGuES.—The action 
brought some time ago by H rs Limited, 


rdeen, against Messrs. Barry, re and Co., 
alleging infringement of copyright of catalogue 
and circulars, has been settled. The sco’ 


of the action was extended by threat to raise 
action for damages in respect of the infringement, 
but the defenders have now settled the case by 
agreeing to pay £1000 to the pursuers, 





7588. AppLiances for SampLinc Wort, B. Barnett, 
G Ww. 
7539. GitpInc Woop, J. E. and H. E. Hartley, Bir- 


mi > 

7540. RIFLE Carrier, W. D. Trick, Swansea. 

7541, Sarety Apparatus for Pit Caces, J. T. Calow, 
Sheffield. 

7542. CuHarr Cuttinc Macuines, &c., 8S. Edwards, 
Sheffield. 

7543, REVOLVING STRIKER for PowER Looms, J. T. Ball, 


jolton, 
7544, Trunk Locks, W. Wakelam, Willenhall. 
7545. Bicycies, T. Guthrie and W. T. Hall, Newcastle- 
on-Tyne. 
7546. Reautatinc the Heat in Bakinc Ovens, G. 
mbie, Newcastle-on-Tyne. 
7547. DeTeRMinaTion of Butrer Fat, C. R. C. Tich- 
borne and C. J. Thomson, Dublin. 
7548. Means of Apvertisine, W. R. Prior and H. J. 
, London. 
7549. StaNALLING between Steamsuips, J. Green, 
Liverpool. 
= Printine, &c., TEXTILE Fasrics, A. Ashworth, 
jury. 





be Hanp Power Spoon Drepcers, W. Swales, 


ore! 

7552. Cuurn, A. McMullan, Ireland. 

7553. Suop Firrines, W. Parnall, Bristol. 

7554. CONDENSING STEAM Pump, J. W. and C. Kiddle, 


orwich, 

7555. MIcRoMETER Gauce, J. P. Lavigne and W. F. 
Day, London. 

7556. Locomotive and MARNE Boirers, F. W. Webb, 
Crewe. 

7557. Drivine Banps, J. W. Hartley, Kilmarnock. 

7558. REVERSIBLE VaLve and Air Pipe, W. Wheeler, 
Birmingham. 

7559. Switch and Lamp Howiper, W. H. Scott, 
Norwich. 

7560. Fixine Cutters in Borina Latues, G. Johnson, 


8. 

7561. ELectric Raitway SioNauuine, I. A. Timmis, 
London. 

7562. Extractinc Oveine from Tatiow, J. Soler, 
London. 

7563. Forminc Partitions and Roors, A. O. Wright, 
Birmingham. 

7564. Cueck Tits, H. P. Lavender, London. 

7565. Hoipinc Music on Pianos, H. C. 
Liverpool. 

7566. Coo.ine of Beveraces or EaTaBies, A. Gray, 
London. 

7567. WaTER-CLOSET Bow is, H. A. Jukes, London. 

7568. VENTILATION of Heap Coverinos, C. Kreutz, 


"McBeath " 


on. 
7569. ExTENsION GuaRD for TROLLIxs, W. J. Sturgess, 
mdon. 


= oe Sun Curonometers, E. E. Scott, 

en 

7571. Hycroscoric Parnt, C. D. Abel.—{ Westfiilisch- 
Anhaltischen Sprengstogt Actien Gesellschart, Germany.) 

7572. TaMpinG Compound for BLastiNG CARTRIDGES, 
C. D. Abel.—{ Westyilisch-Anhaltischen Sprengstoff 
Actien Gesellschaft, Germany.) 

7573. CHARGING CARTRIDGES with Exp.osives, C. D. 
Abel.—({ Westfiilisch-Anhaltischen Sprengstoff Actien 
Geasellschast, Germany.) 

7574. Carts or Barrows for Brean, J. G. Fike, 
London. 

7575. Execrricat Apparatus for Heatinc WATER, 

C. ichard, London. 

7576. MANUFACTURE of Lamp SuHapes, B. G. Coleby, 
London. 

. Cast Meta Fenpers, J. H. Helliwell and S. 
Robinson, London. 

7578. PREVENTING the REFILLING of BotrLes, E. M. 
Guerbois, London. 

7579. Game, A. Collier, London. 

7580. Propuction of CoLtourrnc Martrers, H. E. 
Newton.—(The Farbentabriken vormals Friedrich 
Bayer and Uo., Germany.) 

7581. ELectric Arc Lamps, A. D. and F. M. Lewis, 
London. 

7582. Breech Mecuanism for Guns, W. Cross.—(F. Hirt, 
Belgium.) 

7583. SuRGICAL OPERATING TaBLEs, O. Grasemann, 
London. 

7584. Linotypes, G. A. Dubeux, London. 

7585. TRENCHING Too. for Riries, L. W. de Layen, 

ndon. 

7586. MANUFACTURE of Breap, J. Wetter.—(0. Becker, 
Germany.) 

7587. Vessets, F. Edwards, London. 

7588. Lock-NuT WasHERs, P. A. Craven, London. 

7589. COLLECTING Spat in OysTER CULTURE, L. J. 
Watts, London. 

7590. PowpeR Distrisutor, J. Turvey, P. Fauchon, 
and H. Stone, London. 

7591. ScaLes for Currinc Garments, W. T. Raynor, 
London. 

7592. CHeck Actions of Pianorortes, H. Morris, 
London. 

7593. Binpinc Srrip for SHEET Music, T. G. Dorning, 
London. 

7594. Decomposition of CHLoRIvEs, &c., F. M. Lyte, 


mdon. 

7595. Hotpinc Savusace Skins, &c., P. F. Turner, 
London. 

7596. WHEELS of VeHICLEs, H. Moore, London. 

7597. Stoppers for Jars, &c., A. Weissenth: er, 
London 
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7598. Hair Cur ers, F. Foster, London. 

7599. HERMETICALLY SEALING Bort.es, W. Hinchliffe, 
Wakefield. 

7600. Heatina Apparatus, Sir D. L. Salomonse, Bart., 
Tunbridge Wells. 

7601. Drivine Cuains for Cycies, F. Sparkes, Bir- 
mingham. 

7602. Toy, J. Baker, Birmingham. 

7603. Repucine and Stop VaLveE for Water, J. Murrie, 


Glasgow. 
7604. Letrer SHEET and Envevorte, R. J. Spreadbury, 
London. 
7605. Retort, J. Smith, North Wales. 
7606. AuTomatTic StoraGE MILL, A. Brash, Dublin. 
7607. or maga of Wire Rore:, H. Cheesman, 


lepool. 

7608. VIBRATIONLEsS WHEEL, Q. T. Bluhm, Kersal, 
near Manchester. 

7609. AuToMaTIC NIGHT ADVERTISER, W. J. Hawkins, 
Cheshire. 

7610. Sairts, M. A. Parsons, Live: 1. 

7611. Mecuanism for STEERING ToRPEDOES, W. M. 
Huskisson, London. 

7612. Rinc Tennis, H. W. Bearcroft, Norfolk. 

7613. Discoverinc the Punctures in Tires, T. M. 

Armstrong, Dublin. 

7614. Nats for the Bottoms of Boots, H. Brockas, 
Coventry. 

7615. Securtnc Cranks, The New Howe Machine 
Company and A. Macdonald, Glasgow. 

7616. PLayine Bat, J. B. Howard.—(R. C. Hohn, 
Gremany.) 

7617. Puasters for MEDICAL Purposes, W. Wise and 
H. Mills, Manchester. 

7618. FauLt-stoprinc Apparatus, W. J. Riley, Man 
chester. 

7619. STRENGTHENING METAL P tates, W. B. Hatfield 
and W. J. Cooper, Sheffield. 

7620. MacHINERY for MANUFACTURING Bricks, W. 
Johnson, Leeds. 

7621. Wrnpow Fastener, H. Worrall, Sheffield. 

7622. BorLeR Compositions, F. A. nba London. 

7623. ConVERSION of ELEctrRicitTy into Licut, R. Wood, 
London. 

7624. Rockinc MicrotomeEs, H. Darwin, Cambridge. 

7625. MOULDING ARTIFICIAL FuEL, &c., D. Westlake, 


jwansea. 

7626. Lock for Cycies, H. Y. Griffin, London. 

7627. Boxt for Doors, W. E. Monro, London. 

7628. Lamp-cLass Protector, E. A. Herbert and H. 
G. Macdonald, London. 

7629. WHEELS for CrcLEs, T. Pawsey, London 

630. AERATOR, L. P. Garrett, London. 

7681. Boot Protectors, H. E. Scott, London. 

7632. Boot-Lace Taccinc Macuines, J. L., J. E., and 
8. Faire, London. 

7638. AppINc Macuines, W. P. Thompson.—(C. H. 
Webb, United States.) 

7634. FootBaut Boots, J. J. Gascoine, London. 
7635. Printing Woven Textive Fasrics, M. Hilton, 
J. Walker, H. Carver, and J. Walker, Manchester. 
7636. Srockines, &c., A. Hudson and E. Hudson, 
London. 

7637. Manure, W. Brothers, Manchester. 

7638. Rotary Morors, A. J. Boult.—(P. Baunert and 
E. Neithe, Germany.) 

7639. Rotary Motors, A. J. Boult.—(P. Baviert and 
E. Neithe, Germany.) 

7640. Corton Seep Deuinters, H. L. Fox, London. 

7641. ANTI-FRICTION Bearinos for Axes, W. J. 
Brewer, London. 

7642. Licutinc and ExtinauisHinc Lamps, A. E. 

r, London. 

7648. FEED-wWATER HEATING ApPpaRA1Us, G. R. Steward, 

London. 





7644. Metnop of Fitterinc Liqvips, J. P. Prat, 
London. 
A, Sir D. L. Sal , Bart., 


7645. SHowinec Px 
Tunbridge Wells. 

7646. Automatic Lec, M. Thurgate, London. 

7647. Rapip TELEGRAPHIC TRANSMISSION, C. Langdon- 
Davies, London. 

7648. Domestic Fitters, H. F. Jouffroy, London. 

7649. Pneomatic Water Evevator, H. Bluhm, 
London. 

7650. MepicinaL CompounD, J. W. Sims, London. 

7651. Sckew Nuts, J. D. Ireland, London. 

7652. Support for Bicycies, W. H. Pearse, London. 

7653. Practice Bais for Gor, &c., J. Grant, 
London. . 

7654. CHAMBER Commope, J. Grunday, London. 

7655. MANUFACTURE of Lamp Suapes, H. Ellis and H. 
Ikin, London. 

7656. AUTOMATIC PrRopucTION of PHOTOGRAPHS, A. 
Strauss-Collin.—(A. Hahn, Germany.) 

7657. Recessep Dies for srampinc, KE. Hammesfahr, 
London. 

7658. Gioves, H. J. Dunn, London. 

7659. MetaLiic Cots, Evered and Co., Ld., and E. 
Smallwood, London. 

7660. CooxinG Rances, G. G. Brodie and J. D. Prior, 
London. 

7661. Raisinc, &c., Winpow Buinps, G. Hartmann, 

mdon. 

7662. PropuLsion of VessEts, G. A. Haig, London. 

7663. PADDLE-WHEEL for PROPELLING Saips, G. A. Haig, 
London. 

7664. IMPROVED SEWING MACHINE NEEDLES, L. Jonas, 
London. 

7665. P1anororte Actions, G. D. Rose, London. 

7666. CENTRIFUGAL Dryinc Macuines, W. Burkhard, 
London. 

7667. OVALLE’s Furnace, A. O. Vicufa, London. 

7668. INSTANTANEOUS Grip VicEs, R. G. Fiége, London. 

7669. Fasteners for Garments, H. G. Mainwood, 
London. 

7670. Scorrnac Apparatus for CARDBOARD, A. J. 
Boult.—(&. Saltzkorn and L. Nicolai, Germany.) 

7671. Sarery Apparatus for Lirts, A. J. Boult.—(C. 
Thomas, Belgium.) 

7672. SraBpLe and YarRD Brooms, A. C. H. Leaver, 
London. 
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7673. PNeumatic Tires, W. Coulter, Manchester. 

7674. Revotvinc HEELING Stanp, L. Richter, North- 
ampton. 

7675. Retainine “Crosses” for Use in the Game of 
* Lacrosse,” J. E. Floyd, Manchester. 

7676. LANTERN, J. A. de Macedo, Leeds. 

7677. CycLe Spring SappLes, W. Paimer and R. W. 
Coss!ett, Bath. 

7678. ArracHinG Loom PickinG Banvs to PICKERS, 
J. and J. Vaughan, Manchester. 

7679. WHEEL, K. H. Lendrum, Halifax. 

7680. Auromatic Sarety Bar, K. Crowe and H. 
Nicholls, Liverpool. 

7681. Bocie for Movinc Hay, J. Morton, Ayrshi e, 
N 












7682. Protector Hoops and FERRULES, H. W. Wilsor, 
Manchester. 

7683. LAWN SPRINKLERS, A. de Laski, Manchester. 

7684. Hencoop, J. H. Staines, London. 

7685. UMBRELLA and WALKING Stick, E. L. Downing, 
London. 

7686. Lamp-wick Trimmer, E. L. Downing, London. 

7687. Conpucturk for KLeciric Wires, N. D. Ll. O. 
Gold, Glasgow. 

7688. Gas Enoine, W. S. Payne and A. E. James, 
Coventry. 

7689. FuxniTure Castors, H. Shields, Dundee. 

7690. Ruc Srrap, J. Barker, Oldham. 

7691. PrintiInc WovEN Goons, E. Ogden, Manchester. 

7692. Winp Cuest for Orcans, F. W. Golby. — (vu. 
Sander and U. Euler, Germany.) 

7693. Spinnino, H. A. Foster, Bradford. 

7694. CRUSHING MACHINERY, T. Thompson, London. 

7695. MACHINES ior REFINING SuGarR, L. E. A. Prangey, 
London. 

7696. Hammock Seats, A. Graf, Manchester. 

7697. DYNAMO - ELECTRIC MACHINES, H_ Robinson, 
Manchester. 

7698. Lasts for Boots, G. C. Brown, Dukinfield. 

7699. RerLectors for Open Fire-piaces, E. Fielden, 
Manchester. 

7700. SLaTe CLEANER, E. Fielden and E. T. Whitelow, 
Manchester. 

7701. SMOKE - CONSUMING APPLIANCES, E. Harrison, 
London. 

7702. Raitway SicNauuinc, J. Y. Johnson.—(VJ. W. 
Lattig and W. F. D. Pascoe, United States.) 

7703. KaiLway SIGNALLING, J. Y. Johuson.—(J. W. 
Lattig and W. F. D. Pascoe, United states.) 

7704. Pur. Cup for Horse Couuars, J. Scott, London. 

7705. AUTOMATICALLY STARTING TRaMmcaRs, W. Evans, 
London. 

7706. Covers for Hanpies of Cycies, W. L. Dash, 


London. 

7707. WasHinc Woot, J. C. Walker, J. E. Stephenson, 
and A. Ambler, Bradford. 

7708. Reversinc Gear, P. Willis. —(D Pitceathly, 
Canada.) 

7709. Cuurn, S. J. Saxon, London 

7710. Brake for VenicLes, A.G and O. E. Billings, 
London. 

7711. AccumuLators, P. Schoop, London. 

7712. ParacnuTe Sait for STEERING Ba.toons, T. 
Schneider-Preiswerk, London. 

7718. Joint for Erecrricat Conpuctors, W. C, John 
son, London. 

7714. Evecrric Tarcets, A. J. H. Wyatt, London. 

7715. CoIN-FREED APPARATUS, A. Clare, London. 

7716. Nors-Book, J. R. Bateman, London. 

7717. Ow Enerne, W. Pullen, London. 

7718. MEANS and APPLIANCEs for Mrn1no, W. Charlton 


London. 
7719. Gas-HEATED SmoorHinc Iron, A. Clarke 


London. 

7720. Station Inpicators for Cars, G. W Robertson, 

mdon. 

7721. VARNISH for LeaTHER, C. H. Hollis and A W. 
Byron, London. 

7722. MEDICAL ELECTRIC APPLIANCES, J. H. Haywood, 
London. 

7723. Lamps, P. L. Girardet, Liverpool. 

7724. FrILuinc and like Trimmincs, H. Hill, London. 

7725. Devices for CLeantnc CuUrNs, C. Hedges, 
London. 

7726. Rotary Sream: Enoines, C. Smith.—(J. F. 
Maardt, Denmark.) f 

7727. AXLE-Boxes for Carriaces, A. W. Knight, 
London. 

7728. ADVERTISING NewsPaPeR HopeR, G. Leproux, 
London. : 

7729. Repropucinc Drawincs, F. Staddon and E. 0. 
Clark, London. 

7730. TREATING ARMOUR PLaTEs, A. Longsdon.—{Z. 
Grambow, Germany.) 

7731. PyNeumatic Tires for WHEELS of Cycies, J. W 
Smallman, London. 

7732. Process of Tanninc, J. S. Fairfax.—(J/. D. 
Gallagher, United States.) 

7733. PNeumatic Tires, L. J. M. Loisel, London. 

7734. ConTROLLING the Distripu1inG VALVES of 
Enernes, C. Bonjour, London. 

7735. DistnrecTinG RaGs, J. McClure C. Paton and 
H. B. Ransom, London. 

7736. Roorine, J. C. H. Schultz, London. 
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7737. Sprinc Cxiasp, W. P. Thomson.—(H. Stravis, 
Germany.) 

7738. Carpet Sweepers, J. Barnes, R. W. and W. H. 
Kenyon, and J. L_ Shorrock, Manchester. 

7739. PRopucTion of Desicns on Woop, W. P. Thomp- 
son.(C. Bianchi and G. de Santeiron de St. Clément 
Italy.) 
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7740. Cups for Fastentnc MarTeruazs, J. 8S. Rhodes, 
Birmingham. 
a Ris or FeLLogs for Cycigs, J. H. Ball, Notting- 
am, 
7742. Linoceum O1, J. E. Bedford and C. 8. Bedford, 
Leeds 


7743. Metuop of PHoroGRaPHinc in Cotours, J. Joly, 
Dublin. 

7744. Name Tas for Warcumakers, A. G. and G. V. 
Pinfold, Cleckheaton. 

7745. Size Strick for Boormakers, E. Preston, Bir- 
mingham. 

7746. Luprovep Patent Movutprine, T. H. Hundley, 
London. 

7747. Mernop of Preservine Meatand Fisu, A. Shiels, 
Glasgow. 

7748. Apparatus for Preservinc Meat, A. Shiels, 
Glasgow. 

7749. Eneuve Governors, H. inall, Liverpool. 

7750. Arr TurBrnes, L. Roze, ane — 

7751. AERIAL Navication, L. Roze, Manchester. 

7752. Stampep Socket Spapes, T. and 8S. Jones, New- 
castle-on-Tyne. 

7753. Bacance Hotper for Music Sueets, G. Brack, 
Hartlepool. 

7754. Hat Manuracturinc Apparatus, C. Booth, 
Manchester. 

7755. Secvurrine Nots, J. Hobkirk, Stamford. 

7756, OpTarninc CHLoRaTEs, W. T. Gibbs and S. P. 
Franchot, Canada. 

7757. Ostarstinc Motion by Gravitation, C. Gill, 
Gloucester. 

7758. Exvecrric Frre ALarm Apparatus, E. Kloss, 
London. 

7759, FisHinc-rop Rest, F. Waite and J. T. Chippin- 
dale, Otley. 

7760. Opticat Toy and Ixuusioy, C. R. Gorringe, 
London. 

7761. Barus, J. and F. Hilton, Manchester. 

7762. TRousER Protectors, G. Webb and G. Webb, jun., 
London. 

7763. Liquip Evaporatinc Apparatus, W. Donaldson, 
London. 

7764. ConTROLLING the FLow of Gas, F. Armitage, 
Market Harborough. 

7765. Automatic Door Fastener, J. Whitehead, 
London. 

7766. ConstrvucTION of Or. Lamps, G. Lord, London. 

37. Cricket Bats, J. Whitestone, London. 

7768. Distnrectine, &c., J. Kendall and L. Herrera, 
London. 

7769. Lamps for Cycies, A. E. Matheson; Kent. 

7770. Gas Lamp Licutinc AppLiance, F. Fischer, 
London. 

7771. Orytment for Curtnc Eczema, E. Andrews, 
London. 

7772. Door and Wiypow Fastenincs, H. Hawgood, 











mdon. 
7773. Supportinc Lawn Tennis Nets, J. Stanford, 
ndon. 


7774. Smoorurnc Irons, B. G. P. Miller, London. 
7775. Om Presses, A. Armand and B. Hilaire, London. 
7776. Apparatus for Carryinc Casu, G. P. Kenney, 
London. 
7777. Preumatic TirED WHEELS, &c., E. H. Morgan, 
London. 
7778. PLate Rack, R. H. Bishop, London. 
9. Fotpinc Gates, W. R. Pitt, London. 
7780. Om Cans, R. H. Bishop, London. 
7781. Leaper’s Tir, D. Northcroft, London. 
7782. Evecrric Castes, G. G. M. Hardingham.—(Th« 
Firm of Felten and Guilleaume, Germany.) 
7783. Fans for Mryes and Forces, G. Hanarte, 
London. 
7784. PREPARING PyroxyLine Sotvents, L. Paget, 
London. 
7785. AncHors, H. F. Hiron, London. 
7786. Coverines for Wats, A. J. Boult.—(H. Silver, 
Canada.) 
7787. Contrivance for Persons Swimminc, G. White, 
London. 
7788. Lastinc of Boots, J. T. Mawbey and W. H. 
Stevens, London. 
7789. Rartway Spikes, 8. H. Bracey and F. Blodgett, 
London. 
7790. WHeet Tires, A. J. Boult.—(J. 7. and A. H. 
Smith, United States.) 
7791. PREPARATION of Piates for Patina, C. T. J. 
Oppermann, London. 
7792. Maxine Pires of Iron, &c., W. Hayward, sen., 
London. 
7793. — Catcues for Doc Carts, H. Brittain, 
mdon. 
7794. Uritisation of Cyanocen, &c., H. Aitken, 
London. 
7795. MeLopgoss, C. F. C. E. Sucker and E. Bohm, 
ndon. 
7796. MetrHop of Benprnc Mera. Pipes, G. Oesten, 
London. 
7797. Sreerinc Gear of Sarery Bicycves, J. R. Star- 
buck, London. 
7798. Fovunvations of Enoines, J. Eaton-Shore, 
London. 
7792. Propuctios of Peroxipe of Leap, C. Ullmann, 
London. 
7800. Binet, L. V. J. Rougeaux, London. 
7801. GENERATING Steam, J. Howell and E. A. Ash- 
croft, London. 
=. ee A. J. Boult.—{(G. Hanarte, 
el gium. 
= ei Pump, H. and F. Schulze-Berge, New York, 
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7804. RoLLeR Skates, A. Myer, London. 

7805. Steapyinc of Guns, H. 8. Eyre, Sussex. 

7806. PortaBLe TeELepHones, G. L. Anders and W. 
Kéttgen, London. 

7807. Sream and Gas Encrves, W. N. Hutchinson, 
Eastbourne. 

7808. Non-stippinc Tire Cover, W. M. Port, South 
Devon. 

7809. Tomer Purses, F. 8. Perkins, E. Chandler, and 
J. B. Perkins, London. 

7810. Tomer ATTACHMENT for Purses, F. 8. Perkins, 
E. Chandler, and J. B. Perkins, London. 

7811. Gas Burners, 8. Brooks, Manchester. 

7812. Wire Rops, W. Ambler and J. H. Broomhead, 
Bradford. 

7813. Stop-croovine Pane, A. Lowe, Wigan. 

_ Tveinc Srrinc on Wire, J. E. Cook, Birming- 
nam. 

7815. Securtye Harness, J. Hepworth, Huddersfield. 

7816. Recorprinc the Score in a Game of Gotr, J. L. 
Eadie, Dundee. 

7817. Umsrevra Fittinas, W. H. Richards, Birming- 


7818. Manvuracture of Iron Puates, R. Wallwork, 
Manchester. 

7819. ATTacHMENT for Lapies’ ManTLEgs, J. C. Milne, 
Manchester. 

7820. Storinc Hats, T. W. Dixon, Manchester. 

7821. Insect Powper, E. Lloyd, Southport. 

7822. Sinks, T. W. Twyford, Birmingham. 

7823. Harr Curvers, O. G. Goodman and F. Cottrill, 
Birmingham. 

7824. Spectacies, R. Purdom, Birmi: 8 

7825. Eve-ciasses, R. Purdom and H. Stokes, Bir- 


U. N. Baker and C. J. Browett, 





ming] 

7826. Name PLaTEs, 
Birmingham. 

7827. Apsustinc the Pressure of Suarrs, J. Appleby, 
Sheffield. 

7828. Boxes, J. B. Howard.—(0. Heinrich and M., 8., 
and P. Goldschmidt, Germany.) 

7829. Fire-curriyc Macuines, J. Béché, jun., 

Liverpool. 

7830. Exvevore, R. P. Cato, Birkenhead. 

7831. Gas Buryer, W. B. Williams and W. Dean, 
Leigh. 

7832. Damprne Brusues, A. C. Thomson, Glasgow. 

7833. Mincrnc Macuives, D. Dickson and J. R. 
Wilson, Glasgow. 

7834. Go_r Tees, W. Atkinson, Kendal. 














7835. Swines, W. R. Wilcox, London. 
7836. Car Srarrer and Brakr, H. Duys, jun., 
mdon. 
7837. Buckie for Stirrup Learner, F. W. Mayhew, 
London. 
7838. Dryinc Gratin, J. Y. Johnson.—(C. H. Koyl, 
United States.) 
7839. SuspenpER for CLorues, J. Grant.—(The Detroit 
Advertising Novelty Company, United States.) 
7840. Construction of Hop Exrvartors, C. Carlson, 
London. 
7841. Dyernc Apparatus, E. Gessler, London. 
7842. DrRawinc INstRUMENT, W. P. Thompson.—(Z. 
Moll, Germany.) 
7843. Wrencues, J. A. Barker, London. 
7844. Speep Inpicator, W. P. Thompson.—(C. F. Holt 
and W. &. Starr, United States.) 
7845. ComBINeD Car and Brake Cour.ines, W. Mable, 
London. 
7846. Maxine Carponate of Ammonia, C. Raspe, 
Liverpool. 
7847. Boots, D. Nadherry, London. 
7848. InpicatinG TELEGRAPHIC Messaces, J. Levi, 
mdon. 
7849. gga Boats from SHeer Metat, W. Heslop, 
naon. 
7850, Neckties, G. Coates, London. 
7851. PHoroGRapHic Printinc Frames, F. L. and E. 
T. Perken, A. Rayment, and H. Hunter, London. 
7852. Printing Macurine, C. E. Preusse, London. 
7853. BaskET-woRK Cases for Borries, T. Stericker, 
London. 
7854. Potisuinc Macuine for Boots, F. W. Berendt, 
London. 
7855. Car Coupiines, R. R. Wilson, London. 
7856. Macuines for Sowing Seeps, 0. B. Ruppe, 
London. 
7857. CLEANING Tin and TERNE-PLATEs, A. E. G. 
Birkbeck, London. 
7858. Tires, F. Wiechard, London. 
7859. Trres, T. Taylor, London. 
7860. Steam Traps, W. Geipel, Blackheath. 
7861. Comprnation of Scissors and Piece Pickers, 
A. Pollard, London. 
7862. Partour Game, R. T. Redman and C. H. Open- 
shaw, Manchester. 
7863. CompensaTinG for the Contraction of Raitway 
Sienat Wires, A. G. Evans, London. 
7864, Steam Boivers, M. L. Severy, London. 
7865. LIGHTNING ARRESTERS and DiscHARGE Pro- 
Tectors, E. Thomson, London. 
7866. LiguTninc ArresTers, E. Thomson, London. 
7867. ELevaTep Raitways, H. H. Lake.—{(G. F. Brott, 
B. F. Hort, S. A. Crandall, A. F. Crandall, and W.M. 
Stockbridge, United States.) 
7868. GULLY and Trap Heaps, J. A. Noel, London. 
7869. Application of Hanp Power in Toots, E. 
Liebing, London. 
7870. MernHop of Puriryisc Water, H. Krieg, 
London. 
7871. Motors, J. Atkinson, London. 
872. Motors, J. Atkinson, London. 
3. Book Support, A. H. Ward, London. 
7874. Fence, J. F. Ogletree, London. 
7875. RENDERING Meat Tenper, E. E. B. Shleppy, 
London. 
7876. Work TaBtgs, 8S. A. Cornell, London. 
7877. Fiushinc Sypuons, B. Haigh, London. 
7878. ATTACHMENT of the HanpiEs of Tea-pots, W. J. 
Mappin and E. W. 8S. Deane, London. 
7879. Fotpinc TasBies, L. Echenard, London. 
7880. Grippers for ATTACHING VEHICLES to CABLEs, J. 
msay, London. 
7881. CARRIAGE Hoops, J. A. V. Laporte, London. 
7882. Maxine Iyrusions of Correg, &c., F. Chilosi, 
London. 
7883. Brackets for SupporTING Suetves, T. R. Scott, 






n. 
7884. Drivinc Gear for Cycies, G. G. M. Hardingham, 
London. 
7885. BaLancinc Winpows of Carriacegs, W. 8. Frost, 
London. 
7886. Brake for Venicies, E. Edwards.—(J. Belk, New 
Zealand.) 
19th April, 1893. 
7887. AUTOMATICALLY STarTiInGc Tramcars, W. Evans, 
London. 
7888. Cyc.e for Two or more Persons, G. H. Busch, 


7889." ATTACHING Sprypues to Loos, J. Bentley, Brad- 
ford 


7890. Ixpicator for StEaM Nozz.es, A. E. Hubert and 
W. Edwards, London. 
7891. Tea-pots and Urns, J. W. Rogers and W. Davies, 
Birmingham. 
7892. Pararrin and other Oi Lamps, J. G. Rollason, 
Birmingham. 
7893. Junctions for Conpurts for Wires, J. Patterson 
and J. Shaw and Co., Glasgow. 
7894. New Materia for Pavements, C. H. Haigh, 
Manchester. 
7895. ConceNTRATING Sutpuvuric Acip, R. Wilson, 
alifax. 
7896. Construction of Suips, J. Kenney and C. 
Forrest, Liverpool. 
7897. {Batreries for Uritistnc Waste, W. Jones, 
Bristol. 
7898. Steam Vatves, B. Whitchead, Birmingham. 
= Cup for Securinc SappLe Frames, D. A. Martin, 
jirm: . 
7900. Harr CLipprnc Macuines, J. Rae, Glasgow. 
7901. Recorpinc the Scores in Games, J. Gillespie, 
Queensferry, N.B. 
7902. “ ‘ace Guarps, W. G. Forrester and T. R. Russell, 
mdon. 
7903. Sprxninc Woo., E. P. Arnold-Forster, H. Iels, 
and G. and J. Leach, Bradford. 
7904. Apparatus for “Gassinc” Yarns, G. Balfe, 
Manchester. 
7905. Casn Titis, W. H. Jackson, Halifax. 
7906. WatER-cLosets, T. A. Harris, London. 
7907. Rotary WasHinc Macuines, 8. Tebbutt, 
Warwick. 
7908. Compinep Wrencu for Cycies, J. Johnson, Bir- 
mingham. 
7909. SurcicaL Banpaces, F. Merryweather and G. F. 
Pickering, Loughborough. 
7910. UmBreLia Frames, A. Howat, Manchester. 
7911. MecwanicaL Matcu-pox, A. Millin, Belfast. 
7912. Pumps, T. R. Murray, Glasgow. 
7913. SigNaLLinc Apparatus, H. N. Hillman and G. 
ilds, London. 
7914. Boots, G. L. Williams, Canada. 
7915. Expanpinc RirLte Buuiiets, W. J. Jeffery, 


mdon. 

7916. Takinec Eposs off a Biock of Sat, G. H. and F. 
Stubbs, Cheshire. 

7917. Loop Weavina, G. Mill, Glasgow. 

7918. WHEELs for Carts, A. Priestley, Manchester. 

7919. Dyemnc Fispres, A. B. Hay and J. M. Park, 
Glasgow. 

7920. ANTI-FRICTION Bronze, H. Burton, Liverpool. 

7921. Brakes for VeLocrrepes, J. 8. Burgess and W. 
J. Edwards, Manchester. 

7922. Sink Traps, 8. C. Perkins, Canada. 

7923. Steam GENERATORS, P. M. Justice.—(La Société 
Anonyme du Générateur du Temple, France.) 

7924. VaPpouRIsER Lamp, W. R. Clark, London. 

7925. CrusHING Macuinery, T. Thompson, n. 

7926. Mitts for Crusuinc, W. Duffield and W. R. 
Taylor, London. 

7927. MinERAL Trucks, C. McAllister, Ireland. 

7928. Wrxpow Buixp Corp Ho.pers, F. W. Hitchin, 
Birmingham. 

7929. Purtryimc Sewace, J. Fenton, Yorkshire. 

7930. Lock-nut and Bott, J. H. O’Brien, Londen. 

7931. Apsustinc Swine Looxkinc-Giasses, C€. Cox, 
London. 

7932. CovpLina for Connectinc Sprnpies, J. Wetter. 
—{0. Steibelt, Germany.) 

7933. Matcues, G. A. Lesieur, London. 

7934. a Tires for Crcies, E. W. Rowsell, 

on. 








7935. Arc Evectrric Lamps, E. V. Buchet, London. 

7936. Cups for SuspenpiING UmBRELLAs, H. C. Brooke, 
London, 

7987. Macuinery for TAPERING Pins, J. Stead, London. 

7938. Dress Stirreners, H. M. Knight, London. 

7939. Mrar CHoprinc Macuines, W. M. Stirling, 
London. 

7940. Suirts, M. B. Hore, St. Leonard’s-on-Sea, 

7941. Jownts for Sewace Conpvurts, B. Paddon, 
London. 

7942. Hor Ax.ie-box Detectors, A. V. Newton.—{The 
Kerr Thread Company, United States.) 

7948. ParpER-MAKING Macuines, R. W. Moncrieff, 
London. 

7944. Lawn Tennis Suoes, R. B. J. T. Soanes, 
London. 

7945. Hotpers for Mepicau Mops, &c., T. Mallet, 
Nottingham. 

7946. ConvertING WHEELED VEHICLES into Steicns, J. 
Watson, London. 

7947. Rotuer Skates, J. Watson, London. 

7948. Propusion of Vessets, W. H. Witte, London. 

7949. Manuracture of BomsrLuas, H. R. Barton, Bir- 
mingham. 

7950. Corn-rrREED Apparatus, J. Fuller, London. 

7951, WuHirrLe-TREE Cup, E. H. Sawyers, London, 

7952. Ratcnet Brace, A. Taylor, London. 

7953. Kyrrrinc Macuines, J. H. Woodward and F. 
Shaw, London. 

7954. Susstirure for Guiass, N. Browne.—(2. Hansel, 





London. 

7958. TreEatTMeNT of Town Rervse, H. B. Ransom, 
London. 

7959. Prope.iers, A. T. Elford, London. 

7960. Gas or Ort Encines, A. J. Boult.—(Z. Heinen, 
Belyium.) 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 





491,294. Dynamo Execrric Enorne, G. V. M. A. 
Parrot and A. C. Reignier, Paris, France.—Filed 
Auguat 3rd, 1892. 

Claim.—(1) A dynamo electric machine armature 
constructed of strips formed of two metals, the one 
being iron and the other copper, and superposed on 
each other substantially as described. (2) A dynamo 
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electric machine armature constructed of juxtaposed 
discs each constructed of two bi-metallic strips, as 
specified, each strip of the one disc being electrically 
connected to a corresponding strip of the other disc, 
substantially as described. 


491,390. FurRow-cLosinc ATTACHMENT FOR CoRN 
PLanters, A. W. Trotter, Petersville, Ind. — Filed 
November 5th, 1892. 

Claim.—The combination, with a standard, the 
plough, the support for the plough, and the seed- 
dropping tube located at the rear of the plough, of a 
covering attachment located at the rear of the seed 


(491.390) 
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drop tube, comprising a standard secured at its upper 
end to a fixed support upon the planter, and a cover- 
ing wheel located at the rear of the lower end of the 
seed drop tube and standing at an angle to the path 
of said tube and diagonally across the furrow created 
by the plough, as and for the purpose specified. 


491,394. Process or ELecrricaLty Repucine ALv- 
MINIUM AND ForminG ALLoys THeReor, 7. L. 
Willson, Brooklyn, N.Y.—Filed March 25th, 1891. 

Claim.—{1) The herein described process of reducing 
refractory metallic oxides, consisting in subjecting 

them in the presence of comminuted carbon as a 

reducing agent to the heat of an electric arc passing 

between a molten metallic bath beneath and a carbon 
electrode above said bath, the electrode being out of 
contact with the molten bath and with any other 
conducting substance of sufficiently low resistance 
to extinguish the arc. (2) The herein described 
process of producing aluminium alloys which consists 











in subjecting alumina to the action of an electric arc 
passing upwardly from an anode consisting of a 
molten bath of base metal beneath to a cathode above 
said bath, and out of contact therewith and with any 
other conducting subst: f sufficiently low resist- 
ance to extinguish the arc, and in the presence of 
comminuted carbon as a reducing agent, po awd the 
4 6 alumi 





ition of 


the Pp 
combines with ‘said carbon so that corrosion of the 
cathode and the crucible by it is avoided, and_ the 
liberated aluminium is dissolved in the bath of base 
metal, forming an alloy therewith. 
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491,521, Tait Srock for MILLING Macuines J. W. 
Boynton, Providence, R.1.—Filed March 4th, 1892 . 
Claim.—The combination, with a tail stock provided 
with upwardly extending arms having vertical slots 
therein, of a block arranged to slide between said 
armns, said block carrying a centre adjustable therein 
aclamp-bolt passing through said block and the slots 





in the arms of the tail stock, an eye-bolt through the 
eye of which said clamp-bolt passes, said eye-bolt 
being provided at its other end with rack teeth) and a 
shaft mounted in the tail stock, said shaft carrying a 
pinion engaging the rack tecth upon said eye-bolt 
substantially as described. , 
491,643, Horseshoe with AUXILIARY FLANGes, J 
Gutmann, Berlin, Germany.—Filed July 3rd, 1802. 
Claim.—(1) A horseshoe having the corresponding 
outside edges of its tread and top surface in align: 
ment, and having an auxiliary support projecting 
from its outside rim and ieied intermediate of the 


top surface and tread, substantially as and for the 
purposes set forth. (2) A horseshoe having the corre. 
sponding outside edges of its tread and top surface 
in alignment, and having a continuous flange project- 
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ing laterally from its outside rim and disposed above 
its tread in position for engaging the ground when 
the shoe is tilted, substantially as and for the purposes 
set forth. (3) A horseshoe having the corresponding 
outside edges of its tread and top surface in align- 
ment, and having a continuous flange projecting 
laterally from its outside rim and disposed above its 
tread, and having a packing applied to its tread, sub- 
stantially as and for the purposes set forth. 
491,741. Apparatus ror VOLATILISING AMMONIUM 
Cuioripe, L. Mond, Northwich, England.—Filed 
March lAth, 1889. 

Claim.—(1) In apparatus for volatilising ammonium 
chloride the combination of the heating chamber and 
the flues F, retort A, interior surface thereof of anti- 
mony @ and the fused chloride of zinc filling all that 
part of the retort exposed to direct fire heat, whereby 
an even temperature is secured all over the retort hot 
enough to volatilise ammonium chloride without 
undue beating of any part of the apparatus. (2) In 
apparatus for volatilising ammonium chloride the 
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combination of the retort A, interior surface of anti- 
mony a’, valve / and hopper B above for admitting 
solid chloride of ammonium and bath of fused chloride 
a, whereby the chloride of ammonium can be easily 
introduced into the retort and rapidly and uniformly 
heated by 4 good conducting liquid without the anti- 
mony being fused. (3) The combination of the heating 
chamber and flues I’, retort A having its lower part 
set in and exposed to the heat of said chamber, lining 
of antimony a’, bath of easily fused chloride of zinc «, 
valve } for the entrance of ammonium chloride, and 
exit tube G set in heating chamber for the delivery of 
the volatilising ammonium chloride. 

491,855. Gas Enorne, J. W. Raymond, San Francisco, 

Cal.—Filed January 13th, 1892. 

Claim.—(1) In a gas engine, a main distributing 
valve having a rotary movement, in combination with 
the engine shaft to which said valve is geared, a stem 
for actuating the valve, another stem praesting 
adjustably through the valve stem and having thereon 
an electrode for igniting the charge in the engine, so 
that the distribution and ignition of the gases is per- 
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formed by the same mechanism and in definite rela- 
tion as to time or period in the manner and for the 
purpose set forth and described. (2) In a gas engine, 
the combination of a rotary distributing valve with 

rt for distributing mixed air and gas and the pro- 
seo of combustion, said valve being geared with the 
engine shaft and mov in definite relation to the 
piston of the engine, a hollow valve stem for said 
valve, a rod passing through said valve stem and an 
electrode connected and revolving with the valve, 
substantially as described. 
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May 5, 1898. 











ARGENTINE. 
(Continued from page 335.) 


e matter of agricultural implements and machinery 
it é sot altogether gratifying to an Englishman to notice 
what large quantities of American and German farm 
implements, such as ploughs and other cultivating instru- 
ments, mowers, binders, &c., are imported. Surely there 
are amongst our firms eng ed in these industries, sufli- 
cient to undertake the supplying of such goods suited to 
the peculiar requirements of the country, at prices leaving 
some margin of profit. Thousands of American and 
German ploughs, and hundreds of binders and mowers, 
are sold in Buenos Ayres and Rosario annually ; but it 
is useless asking the Argentine farmer to buy implements 
and machines not specially suited to his requirements. 
Standard pattern English ploughs, for instance, would be 
quite useless in Argentine. Cheap wooden beam single- 
furrow, and light iron double-furrow ploughs, are sold by 
the thousand, and considering the quantities, it would 
seem that with our manufacturing facilities we ought to 
be able to make a stronger bid for the farm implement 
and harvesting machinery trade of the country. Inquiries 
on the spot are, however, essential, and it would be inad- 
visable for any firm to seek to enter the market without 
first making such personal investigation as would enable 
them to form an accurate opinion as to the exact design 
of implement or machine likely to answer in the country. 
Notwithstanding the political and financial condition of 
Argentine, those interested in business with the farming 
community—and they are among the best and safest class 
of business houses-—may be looked on as offering not 
much more than ordinary trade risks; and this is borne 
out by the fact that during the past three years of finan- 
cial trouble the failures among houses doing business 
principally with farmers have been few. 

In thrashing machinery it is gratifying to see that Eng- 
lish machinery commands the market. The United 
States manufacturers have made several bids for this 
branch of business, but the engines and machines sent to 
Argentine have proved in most cases “ white elephants ” 
to all parties concerned, and at the present time it is 
doubtful whether more than 5 per cent. of the thrashing 
machinery imported is other than of English manufacture. 
The machinery required is of special design and construc- 
tion, the type of machine used in England and most 
European countries being quite unsuitable for Argen- 
tine. Very heavy duty is expected, and as the straw is 
often intensely dry and brittle and full of weeds, 
more resembling wood fagots than anything else, a 
machine’s capabilities are tried to the utmost, and only 
those firms that have gained practical experience on the 
spot—and that, too, extending over a number of years— 
have been able to supply just the machine the Argentine 
farmers can do with. One well-known Lincoln firm in 
particular has evidently made a special study of the 
machinery suited to the country, judging by the half- 
dozen or so sets of engines and machines arriving by 
nearly every boat from several English ports capable of 
dealing with such large and weighty packages during 
several months of the year. 

For corn growing and stock breeding, it is questionable 
whether there exists a country better suited generally 
than Argentine. There are, of course, large tracts of 
land where either or both are impossible, by reason of 
certain disadvantages peculiar to such parts; but as com- 
pared with the vast areas of suitable land, these excep- 
tions appear immaterial. The soil is exceedingly rich, 
and manuring is at present practically unknown. One 
can travel for hundreds of miles in certain parts of the 
country and not see a single stone pertaining to the land. 
This is particularly the case in the province of Buenos 
Ayres, where, during journeys covering over a 
thousand miles, the writer did not come across a 
single specimen, except in the dry beds of small 
rivers. This fact has to be seen to be understood; and 
it is accounted for by the contention of geologists that the 
tract of country south-west to north-west of the River 
Plate, and extending several hundred miles inland, is a 
vast deposit of the river brought down from the interior 
during thousands of years. In a similar way islands are 
now being formed in the River Plate, some of them being 
but a few feet from the surface of the water. In course 
of time it is assumed that the river—now 100 miles or 
thereabouts in width for several hundred miles inland, 
will be filled in by the immense volumes of mud con- 
tinually being brought down from inland, and a com- 
paratively narrow but navigable channel left—instead of 
the immense shallow piece of water now the case. 
Fossilised remains of immense antediluvian shell-covered 
animals are found in many parts of the province of 
Buenos Ayres, confirming the theory that water, or 
swamps, have covered the district at some remote period. 

Speaking of agriculture and industrial enterprise in the 
Republic, brings to mind the collection of exhibits for 
the Chicago Exhibition, on view in Buenos Aryes for 
several weeks prior to its dispatch to the States. Credit- 
able perhaps for a young and undeveloped country, still 
one could but wonder at the simplicity displayed in 
sending almost anything or everything to an exhibi- 
tion in a country like the United States of America. 
The manufactured articles in nearly every instance were 
quite unfitted for comparison with the exhibits Chicago 
is getting together from every manufacturing centre in 
America, and from the principal manufacturing countries 
of the world, and where, in certain instances, represent- 
ing the manufacture of articles specially suited for 
Argentine requirements, the reason for exhibiting them 
in a country altogether unlikely to figure as a customer is 
inexplicable. In wheat, corn, and wool, however, the 
samples exhibited are worthy of notice, not by reason of 
their quantity or of the care displayed in sampling and 
casing them, but by reason of the sterling value one 
cannot but observe in these samples of really good food- 
stuffs and splendid wool. And then one wonders whether 


it is advisable to open the eyes of the Americans to the: 


quality and quantity of the corn and wheat Argentine is 
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capable of throwing into markets hitherto controlled by 
American supplies, and produced, too, at a cost generally 
below what North America can show. 

There is no doubt about the seriousness of Argen- 
tine’s bid for a first place as an export food-pro- 
ducing country, and as twenty years hence will 
see a great reduction in the surplus food - stuffs 
available from the States, by reason of increase of popu- 
lation quite disproportionate to increase of food produc- 
tion, it is not improbable that Europe by that time will be 
drawing the bulk of its requirements from South America, 
ae to its present day dependence upon the 
United States. Argentine farmers are discovering that the 
soil and climate of Argentine are better suited to wheat cul- 
tivation than anything yet tried, and this will account for 
the yearly increases in the wheat areas. Maize—although 
most prolific in yield when the crop is only an ordinary 
one—is cultivated under serious disadvantages arising 
from, in particular, the ravages of the locusts, and from 
prolonged droughts. The locusts traverse the country in 
millions upon millions, generally just at the time when 
the young maize affords them suitable feeding stuff, and 
leave the land over which they have passed quite devoid 
of vegetable life. The destructive powers of the locusts 
are surprising, and their progress across a country some- 
thing to be marvelled at. Nothing can stop or turn them, 
and they leave nothing green behind. Even the bark of 
trees is devoured when the crops of maize and other 
small vegetable matter prove insufficient for this awful 
army of destroyers. They travel all in the same direc- 
tion when either crawling or flying. When crawling they 
give the ground a black appearance, and when flying 
they resemble dark clouds. A cloud of locusts will often 
be several days passing over a district, and as it is from 
20ft. to 80ft. deep, and reaches close to the surface 
of the land, the life of the unfortunate inhabitants during 
a visitation can be well imagined. The progress of 
the locusts is irresistible, and to kill or destroy 
them in appreciable numbers is out of the ques- 
tion. Generally, the wheat is either too young or 
has ripened before the second visitation; the green 
maize in the latter case being more to the taste of the 
locust than straw and ripe wheat ; hence itis that whilst 
during the past few seasons the maize has suffered 
severely, the wheat has escaped. Fortunately, these 
locust visitations are not the case every year, it being 
noticed that they occur during about seven consecutive 
years, and then cease for about double that time, the 
supply presumably being for the time exhausted, owing 
to the enormous immigration from the breeding grounds 
during the period of their invasion of the countries in the 
track of their journeyings. 

The breeding of cattle, sheep, and horses is an import- 
ant Argentine industry ; exports of live and dead animals, 
wool, skins, horns and other products of the slaughter- 
house, representing an important amount. Whilst 
England is purchasing largely Argentine’s productions in 
this direction, itis gratifying to know that English, Irish, 
and Scotch pure-bred stock is largely purchased by 
Argentine farmers for breeding purposes, and at prices 
which ought to leave balances on the right side. 
Shorthorns and Hereford cattle, Lincoln sheep, Irish and 
Clydesdale horses are to be met with everywhere, 
and these classes of animals in particular seem 
to thrive extremely well on the vast estancias with 
which the country is dotted. The Argentine farmer, 
whether native or otherwise, recognises the excellence 
of our animals, and must for years figure as a large pur- 
chaser of those beautiful beasts, horses and sheep, our 
breeders and our agricultural shows are so justly noted 
for. During a visit to a large estancia near Junin, 
managed by a hospitable and courteous Irishman, Mr. 
Thompson, it was amusing, in riding over the vast tract 
of rich grazing land, to find old friends in the shape of 
R.A.S.E. prize animals, quietly and contentedly enjoying 
the rich growths of alfalfa—lucerne—looking exceedingly 
sleek and well, and the parents of such sons and 
daughters as would delight the eyes of any admirer of 
what is perfect in animal form and condition. On this 
estancia—one of a large number similarly laid out—the 
arrangement of buildings, stock pens, fences, roads and 
watering places, is nearly perfect. Wind engines—there 
is a large demand for them in Argentine—work the well 
pumps at the central and outlying stations for supplying 
water to the cattle, and for the grinding, chaff cutting, and 
elevating machinery. From a tank placed at a sufficient 
height up the wind engine pedestal, a good force of water 
is obtained throughout the buildings of the central 
establishment, arrangements being made for dealing with 
outbreaks of fire, and for supplying the various household 
and other needs of the establishment. 

The quantity of fencing wire used annually in Argentine 
is immense; much of it, however, being of manufacture 
other than British. Cement is an article very largely 
used, that of English manufacture predominating. Large 
quantities of constructive ironwork and machinery have 
been purchased by Argentine during the time of her 
financial prosperity, the names of many of our largest 
and best English and Scotch firms meeting one’s eyes at 
every turn. With but few exceptions, this work does our 
country credit, and on all sides one can hear opinions of 
satisfaction at the solidity and strength usual to most of 
Argentine’s purchasers in these respects. When the 
country can get its financial position in a satisfactory 
condition there is no doubt that Argentine will be buying 
again largely, several large and essential undertakings 
being in abeyance, pending the time when European 
money may be again finding its way to Buenos Ayres. 
The Buenos Ayres docks, even after this short time since 
their opening, are finding it difficult to deal with the 
increasing traffic, and will have to be increased in number, 
more warehouses are required, more and heavier hydraulic 
cranes are wanted, asystem of flushingisacrying necessity, 
a large central railway station for the town is wanted, 
the markets will have to be enlarged and roofed, the 
drainage system is very incomplete, railway extension is 
required in several directions, and in the provincial towns 








requirements of a public nature are considerable.. In 
Buenos Ayres the condition of the roads is deplorable. 
Fabulous sums have been spent during the past 
ten years in road-making, and at the present moment, 
with the exception of a few of the principal streets, 
the roads are in a most dilapidated condition. The 
stones seem to have been laid with but little regard 
to foundation, and, as a consequence, subsidences are 
more common than flats, rendering carriage locomo- 
tion an infliction and pedestrianism in wet weather nearly 
impossible. Much of this condition of affairs might have 
been avoided by the exercise of care in making founda- 
tions in the first place, and the saving resulting would 
have been immense. Now that public money is scarce, 
paving, cleaning, and watering matters receive just as 
much attention as cash will allow ; and as a consequence 
the lives of the inhabitants are rendered very trying 
during the rainy and dry windy seasons. It can be said, 
however, that the majority of the natives do not appear 
to feel the evils of bad roads, probably because they may 
have known nothing better, or are by nature too dis- 
interested in matters of cleanliness and outdoor comfort. 

That bone of contention, the Buenos Ayres Water 
Works, is one of the puzzles of the country. 12,000 
houses in Buenos Ayres still remain unsupplied with 
proper water, and even before the new tank works are 
completed it is found that not only is there no margin 
for the future, but that the quantity of water it is possible 
to pass through them at commencement of work is insuffi- 
cient for the town’s present needs, the population having 
increased so rapidly during the past few years. The 
new storage tanks have been erected in one of the highest 
parts of the town, and have been a short time partly in 
use. It is found that the duty required of them is so 
great as to necessitate others being built, and it is, there- 
fore, probable that a new set will be put up to supply 
one or more of the suburbs, and so relieve the town 
service. The new set of tanks, just being completed, are 
in themselves a big piece of engineering. The tanks are 
supported by a forest of iron columns, arranged in a 
series of sets, the corner pillars of each set having cup- 
and-ball foundations to allow for oscillation, expansion, 
and contraction. The greater part of the ironwork, 
including the whole of the tanks, has been supplied by a 
firm of Belgian engineers, who are believed to have 
found their contract price anything but remunerative. 
The work appears substantial and well finished, due 
probably in some respect to the rigid system of inspec- 
tion and supervision enforced. In designing and erecting, 
English hands and brains are in no small measure responsi- 
ble for the solidity and mechanical effectiveness of the 
work; but it is hard to understand the idea prompting the 
expenditure of such a vast sum on the ridiculously 
elaborate and costly building in which the tanks are 
enclosed. For a museum, art gallery, municipal offices, 
or other like purpose, such a building would not be 
inappropriate—not that in blend of colours has good 
taste been displayed; but to erect such a structure 
around a set of iron tanks is little short of a crime. 

The exterior of the walls is covered and elaborately 
decorated with Doulton tiles and ware. Buff and red 
ornamental and plain tiles and bricks are employed, 
relieved by a large quantity of coloured glazed tiling, 
ornamented by elaborate cornices and borders, statuary, 
gilded iron panels, marbles; the whole surmounted by 
a fine spired roof. Noble entrances are provided, 
approached by wide flights of granite steps, the whole to 
be surrounded by a wall in harmony with the general 
costliness of the building it encloses. A substantial 
granite and brick building would have answered the 
purpose better, have cost very much less for maintenance, 
and have saved such an amount as could have been spent 
to advantage on engines, pumping machinery, and other 
similar essential work, the need of which is felt even at 
this early stage in the company’s career. 

An extensive electric-light installation was put down a 
few years since, and during that period—when money 
was almost a drug in Buenos Ayres—the electric light 
was used for public purposes to some extent. When 
money ran short, however, the electric light being a 
luxury, was considered not indispensable, and the number 
of lights was therefore reduced considerably. At the 
present time, owing to an improvement in the town’s 
financial condition, some of these lamps are being put 
into use again, and it needs but a year or two’s business 
prosperity for Buenos Ayres to be again revelling in the 
pleasures of the electric light, and any other luxury 
money can command. In private houses and business 
premises the electric light is not so common as one might 
expect, due probably to restricted incomes. It is sur- 
prising to find small towns, hundreds of miles away in 
the interior, with their electric light installations for 
public and private purposes. Some of them have first- 
class plants, well maintained, and are supplying a light 
often superior to that obtained in the capital, or in 
many important European towns. When the Argentines 
are making money they are spending it; and during 
times there must always be a market in the country for 
such luxuries of civilisation as electricity, steam, gas, 
pure water, and the many items kindred with them. 

(To be continued.) 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The anniversary festival of this Association was held in 
Cannon-street Hotel on Saturday evening, the 22nd ult., when 
about 160 gentlemen sat down to dinner in the Great Hall, and 
about forty ladies graced the assemblage with their aca 
The chair was occupied by Major-General Charles E. Webber, 
C.B., &c., and the vice-chair by Mr. Frederick C. Frye, M.P., and 
among the guests were a number of the principal engineering 
employers in the London district. After dinner the usual loyal 
on other toasts were proposed and responded to, interspersed 
with some excellent singing, and altogether a very.pleasant and 
enjoyable nor | was spent. During the evening subscriptions 
were announced from gentlemen present and other friends in aid 
of the benevolent funds of the Association, amounting to over 
£130, and the proceedings terminated with the singing of “ Auld 
Lang Syne.” ‘ 
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THE LIVERPOOL COLD STORAGE COMPANY’S WORKS 
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THE LIVERPOOL COLD STORAGE AND ICE 
COMPANY, LIMITED. 


Tue illustrations above and on p. 381 show the general ar- 
rangements of one of the largest and most important combined 
cold storage and ice-making establishments in this country, 
which has recently been erected by the Liverpool Cold 
Storage and Ice Company, Limited. The building was that 
of the old Theatre Royal, and it was selected and the alter- 
ations and additions designed to meet the combined con- 
ditions of a cold store and ice factory, by Mr. M. C. Bannister, 
who was the original instigator of the scheme. The com- 
pany’s present premises cover an area of 1500 square yards, 
of which 1100 yards are utilised for the factory and stores, 
and the general offices of the company. The ice factory has 
a daily turnout of 32 tons of pure crystal ice, in blocks 
weighing about 140 Ib. each, while the total capacity of the 
insulated stores, which are upon three floors, is about 160,000 
cubic feet. 


The refrigerating and ice-making machinery, which are | 


upon the Linde system, was designed and supplied by the 
Linde British Refrigeration Company, 35, Queen Victoria- 
street, London, and since it was started in August, 1891, it 
has worked with the greatest regularity, producing the full 
stipulated results. The temperature maintained in the stores 
is from 18 deg. to 20 deg. for frozen meat, and from 28 deg. to 
40 deg. for chilled beef, butter, fruit, and other matters not 
requiring to be frozen. 

The boilers, of which there are two, are of the Babcock and 
Wilcox type, and each boiler is capable of supplying sufficient 
steam at 1201b. pressure to drive the whole plant. There is 
also a Babcock and Wilcox economiser for heating the feed- 
water, which is taken from the ordinary main service. The 
boilers were constructed and tested to the satisfaction of the 
Manchester Steam Users’ Association. The steam engine is 
compound tandem jet condensing, with automatic expansion 
gear, and was constructed by Messrs. Davey, Paxman, and Co. 
It is directly connected to two double-acting compressors on 
the Linde system, which may be worked either together or 
independently, and it also drives by means of belt a small 
Linde compressor, which is sometimes used for cooling the 
stores. The ammonia condensers are placed in the com- 
pressor room. They are on the submerged principle, and are 
three in number, one to each compressor. The cooling water 
is salt, being obtained from the drainage of the Mersey Tunnel. 
After leaving the ammonia condensers, the water is used in 
the steam engine condenser, and is then run to waste. 


The ice tank is of wrought iron, well insulated, and is fitted 


with terned steel ice moulds carried in movable frames. The 
moulds freshly filled with water are put in at one end of the 
tank, and are gradually travelled through to the other end, by 
which time the blocks are frozen solid. During the freezing 

rocess the water is agitated, so as to produce clear, crystal 
ice. The frozen-up moulds are withdrawn by means of an 
overhead crane worked by shafting, which lifts a whole row of 
moulds at one time, and discharges the ice directly upon the 
table of a hydraulic lift, which raises it to the sale platform. 
All the operations in the ice-tank room are controlled by one 
man, who draws the whole — of 32 tons in eight to ten 
hours. All the machinery so far described is placed in the 
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basement, as shown in the illustrations, and in addition there 
| is an old Pictet ice-making plant, which, however, is only 
| used in the times of greatest demand. This plant is likely to 
| be soon replaced by one on the Linde system. 

The whole of the building above the basement is devoted to 
cold storage. There are three floors each of about 55,000 
cubic feet capacity, and each floor is divided into from four to 
eight compartments, either of which may be separately 
cooled or kept at a special temperature. The insulation 
consists of about 9in. of flake charcoal between two layers of 
tongued and grooved boards. Each floor has its own air 
cooler on the Linde patent disc system, but bye-passes are 
gery whereby in case of necessity either air cooler may 

used on either set of rooms. e air is circulated by 
means of Blackman propellers, driven by independent com- 
pound steam engines. The warmest air is drawn out from 
the top of the rooms through ducts provided with suitable 
openings, and is passed over the cooling and purifying 
surfaces, and then sent back to the rooms. In this way a 
very complete circulation is maintained, and the temperature 
is kept uniform. There is not a particle of snow or moisture 
in the rooms, and the air is free from smell. So perfect, 
indeed, is the ventilation, that all sorts of miscellaneous 
goods, possessing very distinct smells of their own, are kept 
together in one room, and it is found that this can be done 
without the slightest fear of taint. Another great advantage 
of the air circulation system is the means it affords for rapidly 
freezing up soft sheep. In all stores at times, but especially 
in those receiving their supplies from a distance, many of 
the carcases are delivered in a partially soft condition, and it 
is of the very greatest importance that they should be frozen 
hard in the shortest ible time. This can only be done by 
means of a current of cold air, and in consequence, the stores 
at Liverpool are in very great demand. The cold stores are 
served by means of six hydraulic lifts, and in all cases ante- 
rooms are provided for charging and discharging the rooms. 

After erection, the whole of the plant was thoroughly 
tested by the officials of the company. The ice produced was 
34 tons per day in excess of the guaranteed quantity, and no 
less than 14} tons of ice was produced per ton of coal. The 
guaranteed temperatures were also maintained in the stores. 
The installation at Liverpool may be taken as generally 
typical of a plant designed to meet the requirements of 
modern trade on a thoroughly commercial basis, and the fact 
that up to the present time over 1700 machines on the Linde 
system have been sold, may be taken as a very sure indication 
that they have been found thoroughly trustworthy, and suit- 
| able for their work. 











| SHIPBUILDING IN FRANCE. 

REFERENCE was made “in a recent number of THE 
ENGINEER to the activity that was being displayed in the 
French arsenals and dockyards, as the result of the programme 
of shi mac oa formulated by M. Jules eb improved 
upon by his successor, M. Cavaignac. During the greater part 
of last owe operations were somewhat curtailed h the 
insufficiency of the sum provided for by the Budget of 1892, 
but this temporary restriction will be more than made up for 











in the present year by the additional grant of nine million 
francs se BS by the last Budget. There are altogether 
seventy-one vessels in course of construction, or about to be 
constructed, not counting the two transport ships, Vaucluse 
and Pacifique, and the sailing frigate, Andromade, upon which 
work has been suspended, owing to the fact that during their 
construction the types which they represent have gone out 
of date. Such a contingency as this is not likely to arise in 
the future, as M. Barbey, by introducing piecework in the 
arsenals, engaging a large number of tempo: hands, and 
ee upon & more rigorous performance of private con. 
tracts, has allowed of the work being carried out more 
expeditiously. Of the seventy-one vessels alluded to, eighteen 
are now under construction in the Government dockyards ; 
they comprise four ironclads, one ironclad for coast defence, 
four first-class cruisers, six second-class, one third-class, 
one torpedo cruiser, and one submarine boat. Of the 
four ironclads, the Brennus, launched at Lorient in 
October, 1891, is nearly completed, and will, it is expected, 
enter into active service at the end of this year. The 
Charles Martel, which was put on the stocks at Lorient 
in August, 1891, has made much more progress than could 
have been anticipated, and the same can be said of the 
Lazare Carnot, which is being built at Toulon. Work upon 
the Bouvet, at Lorient, has only just been begun, but it is 
evident that the construction will be pushed on as rapidly as 
possible. Upon these four vessels there will be spent durin 
the present year close upon a million sterling. The ironcla, 
Trehouart, for coast service, is also being built at Lorient, and 
the sum to be expended during the current year on this 
vessel is £150,000. Of the four first-class armoured cruisers 
under construction, the Dupuy de Léme, at Brest, is nearly 
completed, and will be put into service at the end of the year, 
The Charner, at Rochefort, is more than half finished, and 
may possibly be able to take in her armament at the end of 
the year. Another cruiser that has made considerable pro- 
gress at Rochefort is the Bruix, while the Isly, which was put 
on the stocks at Brest in 1887, will be also completed this 
year. The sum provided by the Budget for the current year 
for these vessels is £209,000. Considerable activity is also 
being shown in the construction.of the six second-class 
cruisers, of which the Pascal has been laid down at Toulon, 
where also is to be found the Suchet, which will go into ser- 
vice in 1894. Two other vessels of the same type, the Bugeaud 
and the Chasseloup Laubat, are making great progress at 
Cherbourg; these cruisers will entail an expenditure this 

ear of something like £160,000. Another cruiser will shortly 
- laid down at Cherbourg. The Friant, which was begun at 
Brest in December, 1891, will be ready for launching this 
year, and the amount to be spent upon it is £120,000. 
A third-class cruiser, the Galilée, is to be put on 
the stocks shortly at Rochefort. The torpedo cruiser 
Fleurus will be launched at Cherbourg in the spring, while 
the submarine boat Morse will be half completed at the end 
of the year. The number of vessels under construction in 
private dockyards is fifty-three, and of these two are ironclads, 
the Jauréguiberry, which was ordered at Seyne in April, 1891, 
and is to be delivered in August, 1895; and the Masséna, for 
which the contract was entered into at Saint Nazaire in May 
last, and is to be completed by March, 1897. The sum appor- 
tioned for these two vessels this year is £580,000. There are 
also under construction, or to be constructed, oc cte-w yards, 
three first-class cruisers, of which the Chanzy will be delivered 
at the beginning of 1894, and the Latouche Treville, which 
was launched at Havre in November, and will be delivered in 
June, while work will be begun at Havre upon the Pothuan 
very shortly. Upon the first two of these vessels £122,242 
have been apportioned in the current year. Three ironclads 
for coast service were also ordered in December, 1889; they 
arethe Bouvines at Seyne, and the Jemmapes and the Valmy 
at Saint Nazaire. The first and the third are to be completed 
in April, 1894, and the second in September, 1893. The 
expenditure upon these three vessels ir for by the 
Budget for the present year is £227,683. A second-class 
cruiser, the Descartes, is under construction at Saint Nazaire, 
and is to be delivered in June, 1895. The sum to be expended 
this year is set down as £69,800. There are also two third- 
class cruisers, the Coétlogon, upon which work has been 
delayed through the builders having put in unsuitable 
engines, and the Lenoir, which will be completed at La Seyne 
in October, 1894. For this latter vessel the sum set 
apart for this year is £50,400. The torpedo depdt ship 
Foudre, the only one of its type in the French navy, is to be 
completed at Bordeaux in October, 1895, and the sum to be 
expended upon it this year is £76,939. Apart from this vast 
expenditure a great deal of money will likewise be spent upon 
the gunboat Surprise, and upon thirteen sea-going torpedo 
boats, and twenty-five first-class torpedo boats. Several 
vessels not provided for under the last Budget will also be 
begun during the year; they comprise four cruisers, one 
torpedo dispatch boat, four sea-going torpedo boats, and three 
first-class torpedo boats. It is evident that, with this work in 
hand, the majority of the steelmakers and engineers who 
make a speciality of ship and armour plates and marine con- 
structions, will have no cause to complain of a lack of 
employment. 





GRANGER’S DUPLEX STEAM JET NOZZLES. 


A BOILER fitted on the system of Mr. W. A. Granger, of 
Laurence Pountney-lane, E.C., as illustrated in Fig. 1, may 
be seen at work in the Law Courts. Although the ordinary 
steam jet for forcing air into or under boiler furnaces, for 
increasing the draught, is an old and well-known device, but 
little attention seems to have been given to improving its 
design and efficiency, notwithstanding that there is a general 
opinion among engineers that the use of jets, especially of 
those beyond a very small size, involves the waste of steam. 

The following comparative results of experiments with 
plain cylindrical jets, varying in diameter from about ,';in. 
to fully ,;in., and having areas in the exact ratios given 
below, will be of interest. All the jets were worked with the 
same steam pressure, and acted in the same air pipe. 

Cluster of foursmall 
jets, the combined 
area of which =that 


Relative area of jets, and, of No. 1. 
therefore, relative weight No.1 No.2. No. 8. 
of steam consumed __... ‘ean see eS eee 1 
Relative volume of air blast 
re, ee Oe to AS 8} 


N.B.—To avoid complication, the water gauge pressures of the blast 
have been here neglected. 

It will be observed from the above that, as the area of a jet 
is increased, its efficiency becomes less, and therefore an ex- 
periment was tried with four small jets combined, the result, 
as will be seen from the table, being about 17 per cent. better 
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; ingle jet of the same area. Thus far we have 
than with» oly eylindrical jets, but as annular jets have been 
psoas used and advocated, experiments were tried with 
pe such jets having areas respectively equal to those of the 
= going plain jets, the outside diameter of the annulus being 
tones bout gin. These experiments proved that these annular 
only a from 5 to 25 per cent. less efficient than the plain 

alg according to their actual areas and to the steam 
eoosare with which they are worked, the pressures used varying 
es 10 lb. to 50 1b. per square inch. This weakness is pro- 
sect due to the attenuated condition of the annular jet 
necessary to obtain the foregoing small areas. In the case of 
Jarge annular compared with large solid jets, probably the 
efficiency may be reversed—especially when worked with low 
pressures—but such cases have no bearing on jets employed 
draught. 

hee foro a a fine annular jet working alone has been 
shown to be inefficient, yet when combined with, or rather 
supplemented by, a concentric plain jet, the results obtained 
are exceedingly good, as will be seen from the following 

table: : 
Separate in action. — 
Plain jet. ir pel jet. 

eerie air blast induced 2s ce 2 oe cs BS oe 14 
Thus, by adding an annular jet to a plain one of the same 
area, the result is 40 per cent. better as regards volume 





FIG. 1 


induced—and it may be stated that the water gauge pressure 
of the blast was doubled—whereas from the table first given 
it is shown that by doubling the area of a plain jet the volume 
of the blast is only increased 25 percent.—see columns Nos. 2 
and 3, wherein the actual areas were substantially the same 
as in this case. b ; 

Fig. 2 shows Granger’s duplex jet nozzle, in which the 
annular—B B—and solid jet-—A—are combined, the area of 
the former being easily adjusted by turning the milled hand 
rim E, which moves the coned plug longitudinally in the 
mouth of the nozzle, thus increasing or diminishing the area 





FIG. 2 


of the outlet. The adjustment is facilitated and defined by 
graduations C, on the body of the nozzle, together with others, 
D, on the cylindrical sleeve. In another type of this nozzle 
the solid jet is also capable of adjustment. 

It is of importance in practice that the size of a steam jet 
should be capable of easy adjustment; for obviously if the 
jet be of one fixed area—such, for instance, as would be suit- 
able for working with 30 1b. of steam—it would be too large for 
working with, say, 60 lb., and too small for 101b., the latter 
and similar pressures being used when steam is being got up, 
at which time it is of course impossible to obtain high pres- 
sures without having recourse to a separate boiler. 

Hitherto, in place of such adjustments, it has been custom- 
ary to merely throttle the steam supplied to the jet by means 
of a valve or cock; this crude operation, however, effectually 
weakens the force of impact, or vigour, of the jet, upon which 
its action and efficiency so much depend. 

In a modification of Granger’s duplex nozzle shown in 
Figs. 4 and 5, the annular jet is replaced by two or more 
(four are actually shown in the drawing) small jets B B which 
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issue from tapered flutes or grooves B! B! formed in the 
parallel plug D, and the longitudinal movement of this plug 
causes the area of these jets to vary according as the taper 
grooves are more or less moved beyond the mouth of the 
nozzle. 

These jets, while acting in a very similar manner to the 
annular jet, are not of so thin or attenuated a description, 
and therefore this type of nozzle is specially adapted to work 
with high pressures, in which the annulus would have to be 
very fine or thin in order to prevent the area thereof becom- 
ant ee large. 

ith regard to the application of these nozzles, they may 
be used either for blowing air through pipes into aclosedash- 
pit,as shown in Fig. 1, or they may laced in the chimney 
or uptake for stimulating the natural draught therein. They 
are also very useful as ejectors for exhausting foul air, &c., or 
withdrawing explosive gases from petroleum tanks, &c. &c. 





SANITER’S PROCESS FOR DESULPHURISING 
IRON AND STEEL. 


Onty a few years since phosphorus was deemed the 
principal enemy of the steel manufacturer. Indeed, for 
a long time it rendered useless the inventions of Bessemer, 
Siemens and others, as regards all but exceptionally pure 
ores. The Thomas-Gilchrist process, however, came to 
the rescue, and enabled even the most phosphoric ores to 
be made into good steel. It also demonstrated to the 
world the extreme importance of moving upon the lines 
of exact chemistry in all metallurgical research, as 
opposed to the rule-of-thumb methods but too common 
up to that time. 

The deleterious element which is now occupying the 
minds of chemists and metallurgists is sulphur. Indeed, 
this may be said to be the only enemy over which iron 
and steel makers have not as yet obtained control. The 
effect of sulphur is to render steel ‘‘ red short” or brittle 
at high temperatures. Consequently the quality of steel, 
and especially of that made by the Bessemer process, 
depends largely upon its freedom from sulphur. It has 
been found that of the four main processes for the 
manufacture of mild steel, viz., the Bessemer acid, 
Bessemer basic, open-hearth acid, and open-hearth basic, 
only one, viz., the Bessemer basic, is capable of elimi- 
nating sulphur, and that only to the extent of about 45 per 
cent. It is, therefore, necessary that the desulphurisa- 
tion of the metal should take place before it reaches the 
converter or the open hearth. 

Another circumstance which tends to increase the 
difficulty is that the coke which is now supplied to the 
blast furnaces contains a much larger percentage of 
sulphur than was the case informer years. Twenty years 
ago, the best Durham coke, as used for smelting in the 
Cleveland district, contained about 0°8 per cent. of sulphur. 
Now, however, from 0°95 to 1:25 per cent. is common. 
The proportion of sulphur which appears in the pig iron 
is somewhat uncertain, depending as it does to a great 
extent on the temperature which is maintained in the 
blast furnace. But any increase in the average percent- 
age of sulphur in the coke is sure to lead to a corres- 
ponding increase in the pig. 

In former years, when puddling was the only process 
used in making malleable iron, the amount of sulphur in 
the pig iron was a matter of minor importance, since it 
was largely removed by that mode of working. Indeed, 
puddling is a basic process, and so removes both sulphur 
and phosphorus. It was not until the acid-lined con- 
verters and hearths were re-introduced that the difficulty 
of getting rid of these elements reappeared. 

The list of experimenters who have made a special 
study of the desulphurisation of iron is a long one. It 
includes Joseph Massenez, Sir I. L. Bell, Dr. Percy, 
Messrs. Karsten, Edward Riley, Thos. Turner, Professor 
Finkener, and others. Rollet succeeded in eliminating 
99 per cent. of the sulphur in pig iron by melting it in a 
basic-lined cupola with limestone, iron ores,- and fluor 
spar. Heaton effected the same result by pouring 
molten iron on nitrate of soda. Warner used a mixture of 
ground limestone and soda ash, instead of the nitrate of 
soda employed by Heaton. Ball and Wingham experi- 
mented with potassium cyanide, sodium carbonate, and 
sodium ferro-cyanide, and these reagents in some cases 
removed the whole of the sulphur. 

Mr. Joseph Massenez’s process is now in regular and 
successful use at Hoerde, Middlesbrough, and elsewhere. 
It aims at the removal of sulphur from iron by means of 
manganese. The desulphurisation is effected in a large 
vessel called a “mixer,” worked in conjunction with 
the Bessemer process. The mixer holds about 120 tons 
ofiron. Into one end is poured molten pig iron brought 
direct from the blast furnaces, together with a certain 
amount of ferro-manganese. From the other end the 
desulphurised metal is poured into ladles and taken 
away, as required by the converters. Thus, besides 
being purified, the different charges are thoroughly 
mixed, and a more even quality of steel is the result. 
According to Mr. Massenez, a total of about 1-7 per cent. 
of manganese is desirable in the untreated metal. Of 
this about 0°2 per cent. combines with the sulphur to 
form manganese sulphide, and is removed in the slag, 
while the balance remains in the iron. 

The most recent process for the desulphurisation of 
iron and steel is that invented by Mr. Ernest H. Saniter, 
chemist to the Wigan Coal and Iron Company. The 
facts which Mr. Saniter relies on are as follows :—If a 
mixture of equal parts of dried calcium chloride and of 
lime be ground into a fine powder, placed at the bottom 
of a ladle and consolidated by heat or otherwise kept in 
position, and if molten iron containing sulphur be poured 
upon it, the mixture rises up to the surface of the metal, 
probably as calcium oxychloride, and on its way removes 
the sulphur very completely. If, however, wet instead 
of dry calcium chieetie be used, silicon as well as sulphur 
is eliminated. The exact nature of the reactions is not 
fully understood. Indeed, the power of calcium oxy- 
chloride to remove sulphur has come as a surprise to 
chemists, and is not what would have been anticipated 
from previous experience. Mr. Saniter’s discovery 
promises to be of considerable importance in facilitating 
the production of good and cheap steel from sulphurous 


ores. 

The method adopted at the Wigan Coal and Iron Com- 
pany’s works is as follows :—The metul is tapped direct 
from the blast furnace into a ladle capable of holding 
from twelve to fourteen tons of molten iron, and contain- 
ing a charge of the mixture in a dry condition. If from 
the appearance of the slag, or by other indications, it be 
thought that there will be an excess of silicon, a bucket- 
ful of water is added to the mixture. If, however, the 
silicon be considered not excessive, the mixture is left 
dry. After desulphurisation the metal is run from the 
ladle into pig moulds in the ordinary way. It is found 
that no skull is left behind, even when the metal under 
treatment is comparatively cool. This circumstance is 
of the greatest importance to the success of the process. 





About 25 lb. of calcium chloride and an equal weight of 
lime are used per ton of pig iron purified. 

By. slight modification the Saniter process may be 
used in connection with the basic Bessemer and basic 
open hearth processes, when treating sulphurous iron. 
the conditions necessary are that a very basic slag should 
be obtained before the calcium chloride mixture is added. 
With this object in view a much larger quantity of lime- 
stone than usual, viz., about 2 cwt. per ton of metal, is 
introduced into the converter or open hearth. The 
calcium chloride mixture is subsequently added to the 
bath in the proportion of about 70 per cent. of calcium 
chloride to 80 per cent. of lime. The quantity of the 
mixtures varies from 25 lb. to 45 lb. per ton of ingots 
made, 

In point of cost—and the commercial aspect of an 
invention must always override all others—the new pro- 
cess compares very favourably with the Massenez process, 
which may be considered its principal, if not its only, 
rival. The cost of the materials used in the former case 
appears to be from 6d. to 9d. per ton of pig iron, or 1s. 
per ton including royalty and labour, as against from 
1s. 6d. to 2s. 6d. for materials only in the latter case. 
The cost of calcium chloride, if applied in the converter 
or open hearth, is about 9d. per ton of steel, and this 
expenditure is said to effect an actual saving of about 4s. 
per ton of ingots by the reduced consumption in ore and 
scrap. 

The only special plant required for Saniter’s process is 
a reverberatory furnace for drying the calcium chloride, 
some apparatus for pulverising the same and mixing it 
with lime, and a tipping ladle. The latter is dispensed 
with if desulphurisation is effected in the converter or 
the open hearth. 

There is at present an almost unlimited supply of 
calcium chloride, it being a bye-product resulting from 
the manufacture of soda ‘and bleaching powder. Its 
present value is about 35s. per ton. Not more than ten 
per cent. of the total quantity produced is utilised, and 
a new use will be very acceptable to the makers. There 
is, of course, no difficulty in obtaining plentiful supplies 
of limestone and lime. 

Mr. Saniter is fortunate in having employers who have 
encouraged and aided him in his chemical investigations. 
Both Mr. W. H. Hewlett, the chairman, and Mr. C. M. 
Percy, the engineer and manager of the Wigan Coal and 
Iron Company, have done their best to help forward the 
experiments and secure success. 

It remains to be seen how far the new process will 
succeed in competing with that imported from Hoerde. 
The latter has been adopted by Messrs. Bolckow, Vaughan 
and Co., Limited, and the North-Eastern Steel Company, 
Limited, at Middlesbrough, and is yielding very satis- 
factory results. But it is only right to say that these 
installations were for before the calcium chloride 
process had been perfected. The latter is now in regular 
use at Wigan and Lilleshall, and has lately been tried on 
an experimental scale at Sir B. Samuelson’s and other 
works, and Mr. Saniter is understood to have been able 
to fully prove its value. But so far nothing further has 
been done. 








AN EXPEDIENT IN BETON FOUNDATIONS. 





In pumping out large foundation excavations in which a prelimi- 
nary layer of concrete or éton has been put down, water may 
force its way through the concrete bed at some points and occasion 
trouble. An expedient adopted in connection with the Amsterdam 
harbour works is described in a recent issue of the Railroad 
Gazette. 

In building one of the large dock gates, two 64in. bore holes had 
been driven to determine the character of the underlying strata. 
Both holes passed en a thick bed of quicksand, then through 
a thin layer of clay, and finally reached coarse gravel. After the 
concrete foundation layer had been put in and the water was 
pumped out of the excavation, it was found that large volumes of 
water came up through the test holes and worked their way 
through the concrete bed above, producing in the latter large 
funnel-shaped holes over 6ft. in diameter. The uninterrupted 
work of two centrifugal pumps was necessary to keep the water 
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under control. The first attempts to stop the holes consisted in 
filling them with fresh supplies of concrete, but as these proved of 
no avail the following method was adopted :— ‘ 

Around each opening in the concrete bed was built a wall A A, 
confining the ends of two stout beams B, These served as abut- 
ments for two jack screws C, which held down a cast iron shield D 
of about the same diameter as the wash-out, or about 6ft. The 
joint between the shield and its concrete seat was made watertight 

y the use of a packing ring of moss and vegetable fibre. The 
water which came up from below was carried away through the 
pipe F. That much having been accomplished, the water above 
the shicld was .pumped out by the centrifugal pump G, and the 
hole was filled with concrete in bags and rammed. The water 
escape pipe was then removed, the opening at H was closed with a 
screw cap, and the whole was covered over with more concrete, 
bringing the surface b to the level of the concrete bed proper. 
The result was perfectly satisfactory, except in point of cost, which 
was rather high, though the expense account had been credited 
with the cost also of the earlier attempts to close the holes. 








At a meeting of the Manchester Ship Canal Company 
a few days ago, Lord Egerton announced that in future no passes 
would be granted to — whether large or small, to visit the 
canal, as it was found that they interfered with the progress of the 
works, 
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RIGGS HYDRAULIC SEWAGE PUMPS—-MARGATE SEWERAGE WORKS 
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MARGATE SEWERAGE WORKS. — HYDRAULIC | machinery to be properly looked after, when the attendant has , has easy access to every part. It is the first where a skylight 
SEWAGE PUMPS. | to open a heavy lid in the middle of a busy street, and descend | at the top admitted daylight, and where a man can have no 

a slippery ladder by the dim light of a lamp which occupies | excuse for neglecting his work, and where the superintending 

THE low-lying portion of Margate is divided into three | one of his hands, and who, finally, lands on a dirty | engineer can exercise a proper control, and, finally, where 
districts for collecting sewage, and one for collecting storm | iron pipe with an even chance of slipping into a well full of | visitors can see the machinery in comfort. Each pump P is 


water. In each of the three fixed on an independent girder G. 


districts there is a well 9ft. Plan 


diameter to collect sewage, and 
duplicate hydraulic engines and 
pumps are provided in each of 
these wells, as shown{in elevaticn 
by Fig. 1 and in plan by Fig. 2. 
The pumps have been designed 
and erected by Mr. Arthur Rigg, 
C.E., London, and are driven by a 
water pressure of 7001b. per square 
inch, supplied from a pumping 
station where there are two pump- 
ing engines, accumulator, &c. 
The sewage pumps are self-acting 
in their stopping and starting, 
and they raise the contents of the 
well up into a main sewer that 
leads away to the sea whenever a 
sufficient quantity accumulates. 
This general division of a town 
into separate districts is one 
feature of the Shone Compressed 
Air system, and has since been 
adopted by most engineers who 
have had to arrange for the drain- 
age of towns where there are 
districts which cannot be cleared 
by gravity. The general arrange- 
ments of all the hydraulic engines 
and sewage pumps at Margate 
are alike, and the illustrations 
herewith represent the set erected 
at the Dane Valley station, in the 
middle of the town. All the 
pumps are of the plunger type, 
20in. diameter and 3ft. stroke, 
with their suction valves S § 
directed towards the centre of 
the well, while their delivery 
valves V V are directed towards 
the sides. Usually, with this 
class of pump, the well is so 
filled with pipes that any con- 
venience for the attendants who 
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Fig. 2—PLAN OF WELL AND PUMPS 


The two girders are parallel to 
each other, and are fixed across 
the well like a chord. Instead 
of being made of the usual 
section, they are utilised so as to 
form a portion of the delivery 
pipe, and receive the sewage as it 
is discharged from the pump. At 
the lower side of each girder pipe 
there is provided a valve O, that 
can be readily opened from above 
to discharge the whole contents of 
pump and delivery pipe whenever 
desired. It is obvious how much 
more conveniently this arrange- 
ment compares with the hitherto 
universal plan of slackening a 
valve lid and permitting the foul 
contents to squirt all over the 
place. 

The delivery pipes D D sit on 
the girders and are located in the 
far corners, so as to be out of the 
way. They terminate in check 
valves leading into a rising main, 
so that one pump can work even 
were the other dismantled. The 
ruling principle of this design has 
been to place such parts as are 
seldom or never required to be 
got at further away, and to place 
the valves and such parts as may 
require the attendant’s more 
frequent inspection close to his 
hand, and fixing all the valves 
at the top, so that if by 
accident the well should get full 
of sewage the valves could be 
actuated by hand until the place 
was cleared. Each pump sits 
upon its own girder, and draws up 
sewage through the suction pipes 
and valves S §, discharging it 
through delivery valves V V down 





have to look after the work does not seem to receive any , indescribable filth! This expectation is too absurd, and_ into the girder pipe, and thence up through check valves into 

attention at all by the designer. This error has, however, | contrary to both reason and common sense. The Dane Valley | the rising main. These valves SS and V V are designed 80 

been carefully avoided in the pumps now under notice, as it | sewage well is the first that has been designed for easy | that they can be very easily seen, and removed bodily if 

really isa mostimportant matter to consider the convenience in | access by steps, and provided with a proper roomy platform. | required by taking off the ample lids by which they are 

working such machines, and one that is too often neglected. | It is the first where the pumps were conveniently placed | covered. Plenty of room around these lids is allowed for this 
How can the Corpo:a:ion of a town reasonably expect their | around the well, and where a man standing in the middle | purpose. 
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Three pillars are cottared into brackets cast upon the pump 
barrel, two across, and the third close against the well wall 
to stiffen the arrangements. The pump itself and its 
hydraulic engine are entirely open to access from a removable 
wooden platform covering a clear open space towards the 
middle of the wells. These pillars carry a triangular cross 
girder at their upper ends, and the front of this crosshead 
carries all the valve mechanism for working the hydraulic 
engines, while from the centre of the same girder the 
hydraulic engine cylinder itself is suspended. } ; 

All the sewage pumps at Margate are of the dimensions 
already given, but as they work against different resistances 
owing to the varying altitudes to which the sewage has to be 
raised from several districts, the hydraulic engines are pro- 
vided with cylinders and rams of different diameters, so as to 
compensate for the varying work they have to perform. 

Each hydraulic engine has a stroke of 3ft., like the pump, 
to which it is coupled direct ; and all these engines are of the 
usual Armstrong piston-and-plunger type, with a constant 
yressure maintained underneath the annular area between 
the piston and ram. By this well-known device it becomes 
only necessary to regulate inlet and exhaust for the upper 
side of the piston in order to fulfil ali the conditions required 
for a reciprocating engine. 

The valve arrangements of a sewage pumping engine need 
to be of a somewhat complex structure. They have to be 
thrown in or out of working gear by a float marked F, which 
rises when sufficient sewage has accumulated. The pump 
then makes a few strokes until this quantity is discharged, 
and then the float descends, so causing the engine to cease 
working. 

These actuating valves in their main features are copied 
from those which have been for many years past in use for 
controlling the movements of the subsidiary engine which 
regulates the stroke of Rigg’s patent variable power hydraulic 
engine. Of the two sets, one belongs to the main engine, 
and is set in movement by a small subsidiary engine, which 
in its turn is controlled by the main engine and sewage 
pumps whenever the float is up. The main valves and 
subsidiary engine are shown in vertical section by Fig. 4, 
while the subsidiary valves are shown in Fig. 3; similar 
letters correspond. Here I and I are connected by pipes with 
the hydraulic main, and admit a constant water pressure of 
7001b. per square inch. This pressure cannot, however, pass 
to the main hydraulic engine piston through the passage 
marked X until its inlet valve V is opened, nor can the 
hydraulic engine part with its supply until its exhaust valve 
E has been opened. Connection between the cylinder and 
these valves is made by small pipes also marked X in Figs. 
land 2. The subsidiary engine consists of two plungers and 
a beam; the one marked Rin Fig. 4 has about halt the area 
of S, and as it is subjected to a constant pressure from the 
main, it always holds the exhaust valve E open unless over- 
come by the pressure on R. Both plungers are connected to 
the ends of a rocking beam AC centred at B, as shown, and 
as the beam moves it opens or closes the inlet and exhaust 
valves V and E, by which the supply of pressure is given or 
lost from the main hydraulic engine. 

Whenever the larger plunger S is opened to exhaust, the 
constant pressure upon R has the effect of forcing down the end 
C and raising A, thereby opening the main engine exhaust valve 
E, but when pressure is admitted to the larger plunger §, it over- 
comes the resistance of R, rocks the beam over, and opens the 
inlet V, which sets the main engine going. Thus, working or 
ceasing depends upon admission or exhaust to the plunger 
S of the subsidiary engine, and upon nothing more. The 
method by which this process is accomplished presents itself 
next for description. Another set of valves similar to the main 
valves, and designated by corresponding letters, are shown in 
section by Fig. B. These differ only in being smaller, but their 
action in setting the subsidiary beam engine to work runs 
on exactly parallel lines to the movements already described, 
by which the main valves act in relation to the main engine. 

Centred on the fulcrum I—Fig. 3—there is a lever TM 
which works the subsidiary valves by the action of an 
adjustable tappet rod L, which in its turn is moved by the 
pump plunger whenever it closely approaches one end or 
other of its stroke. 

So long as the fulcrum T is sufficiently near to the tail 
pieces i and e which lift the subsidiary valves, it alternately 
moves these valves, and the sewage pumps therefore continue 
in action; but when the fulcrum T is lowered the lever T M 
cannot reach the tail pieces i and e, so the engine ceases 
working. Here the float F comes into play as the fulcrum T 
is connected to it by a vertical sliding piece DT and levers 
F G, shown in Fig. 4. Whenever the float F rises it lifts the 
link Q and the fulcrum T to T), as shown by dotted lines, so 
that the lever T; M, then comes into action, and works the 
subsidiary valves, but whenever the float F falls the lever 
cannot reach the tail pieces i and e by being thrown out of 
range, as shown by full lines in Fig. 4, so that the subsidiary 
engine ceases to work, and as a consequence the sewage 
pumps wait until a new start isgiven by the float rising again. 
This system is very superior to the plan previously adopted, 
where the float closed a stop valve on the supply pipe, for it 
is evident that the amount of work that the float then had to 
perform was very much greater than by the system adopted 
for Margate, where its work has been reduced to a minimum, 
and as a consequence it never fails to start or stop the pump- 
ing machinery. 

The disposal of sewage has become one of the most impor- 
tant problems of the present day, and the enterprising town 
of Margate has been fortunate enough to get a higher class 
of sewage pump and engines than are in use in some towns 
for such a se. 

It sometimes happens that the civil engineer who designs 
the sewage disposal, and whose responsibility is heavy with 
regard to the plan adopted, the masonry, sewers, excavations, 
and so on, pays too little or too divided attention to the 
machinery. In older times it was often thought that any 
sort of machinery was good enough for sewerage work, but 
under modern conditions no error could be greater. The 
arrangements above described are the first where the design 
and machinery have been made of the same high-class work 
which has for many years been universally adopted with 
waterworks. 

_On the top of the enormous cost of sewers and sewage 
disposal works, the comparative cost of even the very highest 
and lowest classes of machinery is a mere trifle; and yet it 
sometimes happens that an extravagant expenditure in brick- 
work and excavation is allowed, along with a mean and 
stinted consideration for the mechanical work, which, after 
all, is the very life and soul of every enterprise. A comparison 
between the old style of hydraulic engines and pumps at 
Kunt Terrace, and the new at Dean Valley, both at Margate, 
form an admirable — lesson on this point, and without 
fear of contradiction, it may be said that most of the dis- 





appointments which have attended the introduction of 
machinery, not only for sewage work, but for many other 
enterprises, has arisen from the price allowed only sufficing 
to pay for second-rate work, and being totally inadequate to | 
provide engines and pumping machinery of such a high-class | 
as those forming the subject of the present illustrations. 








HEAVY WAGON CONSTRUCTION. 


THE wagon here illustrated is made and used by the Mueller | 
Coal, Heavy Hauling, and Transfer Company, of St. Louis, Mo., 
chiefly in handling the heavy reels of street railway cable required 
for use in that city. Mr. Henry Mueller, the president of the | 
company, writes that the broad wooden wheels formerly used with 













first lecture under the trust. The high and undeserved honour of 
delivering it was imposed on me ; I accepted the task with much 


| hesitation and misgiving, being deeply conscious that I was 


incompetent to do justice to the occasion. 

The theme which has been prescribed is ‘‘ The Interdependence 
of Abstract Science and Engineering,” and I imagine that the 
subject has been chosen because of an uneasy feeling, which 
possesses many —— men, that this country is not keeping 
pace with its neighbours in engineering progress, and that we 
shall, in the future, have to pay more attention to abstract science 


| and its —— to practice, than we have been, so far, in the 


habit of doing, if we are to come out victorious from the competi- 
tion, ever increasing in keenness, which we meet with from abroad, 
and which our system of unrestricted trade tends so much to foster. 
It is impossible to visit the Continent of Europe, the United States 


| of America, or even our own Colonies, without feeling conscious 
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this wagon failed utterly after six months’ service by the spokes | 
crushing into the hub under the heavy load. 

To meet this emergency Mr. R. C. Pope, manufacturer of the | 
Pope road roller, designed the compound wheel here shown. As 
plainly illustrated in the cuts, this wheel has a hub and felloes of 
wood ; but the spokes are replaced by a framework of soft steel, 
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so arranged as to prevent any loosening between the hub and 
felloes, and yet retain the more elastic wood as a cushion to take 
up shocks, 

This wagon has hauled a load of 95,1151lb. of cable across the 
city of St. Louis, and Mr. Mueller considers it safe for any load 
under 75 tons, or 18? tons per wheel. After a year's use the 
wheels show no signs of a failure, and are ‘‘as perfect as on the 
first day's trial,” says Mr. Mueller. The weight of the wagon is 
about 10,000 Ib., and the cuts plainly show its design and general 
dimensions.—Engineering News. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE INTERDEPENDENCE OF ABSTRACT SCIENCE AND 
ENGINEERING. 

At a special meeting of the Institution held last— 
Thursday—night, Mr. Harrison Hayter, President, in the 
chair, the first ‘‘ James Forrest’’ Lecture was given by 
Dr. William Anderson, D.C.L., F.R.S., M. Inst. C.E., on 
‘The Interdependence of Abstract Science and Engi- 
neering.” Dr. Anderson said :— 

Before commencing the task which has been imposed upon meby 
our secretary, I think it will be well to — the — of the 
‘‘James Forrest Lectureship.” During. the session of 1889 the 
Council of the Institution determined to have a portrait of Mr. 
Forrest painted with the view of presenting it to the Institution. 
An excellent likeness was produced by Mr. Wm. M. Palin, and it 
was presented at the ordinary meeting of November 11th, 1890. 
As soon as the members had seen the portrait, a large number 
expressed a wish to have an engraving of it; a committee was 
formed outside the Council, funds were rapidly collected, and an 
excellent engraving by Mr. Thomas Faed, R.A., was produced and 
distributed, while the surplus fund—amounting to about £500— 
was placed at the disposal of the secretary, who determined that it 
should be devoted to the establishment of a ‘‘ James Forrest 
Lectureship,” and that it should be administered by the governing 





body of the Institution for the time being, who would select the 
lecturer and determine the subject of his discourse. is the 
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that, in many respects, their engineering works and their factories, 
to say nothing of their military and naval arsenals, exhibit the 
great advantages which have accrued from the employment of men 
of the highest scientific culture in the conduct of those enterprises 
—that the days are t when an engineer can acquit himself 
respectably by the aid of mother-wit alone, or of certain construc- 
tive instincts, which have been almost the only guides of engineers 
and manufacturers, even down to quite recent times. 

This Institution has already shown, in the tions not very 
long established with respect to the qualifications of the student 
class, that it is alive to the fact that some scientific training is 
desirable in a profession in which the lives of human beings, to 
say nothing of their property, are dependent on the knowledge 
and skill possessed; that in the vast works ‘now undertaken a 
good deal more than intuition was necessary, and that scientific 
knowledge and training are attributes which the public have a 
right to demand of its engineers. So strongly does this feeling 
exist that it has assumed practical expression in the form of 
Science Colleges ; which have been founded, either by individual 
liberality or by subscription, in every considerable town in the 

rovinces—completely eclipsing London, where the movement first 
tng but where it ishes for want of adequate support ; 
except indeed in the noble endowments of the City and Guilds 
schools, and the Government establishments at South Kensington. 
The old arrangement must come to an end; we must not be 
deceived by our past experience when, supported by our immense 
and exceptional natural advantages, it may be admitted that our 
rough system worked fairly well. 

In those days, and the practice survives even now, a public 
schoolboy was taken into an engineer's office or into a factory, 
and there he exchanged his small store of dead languages for 
an equally slender equipment in science, acquired as it best 
could be, while following the routine of his master’s practice, 
the said master being himself but scantily provided with anything 
more tangible than experience, an endowment which, from its very 
nature, is incapable of being communicated fully, and which can 
only be acquired by the professional activity of a lifetime. 

It has often been my good fortune to discuss with continental 
engineers the relative advantages of the English and foreign systems 
of training. The foreign engineer had, as a rule, an admiration 
for what he called our practical methods, and lamented that, in his 
own country, training was almost exclusively theoretical ; but I 
think that the superior education of the operatives abroad was not 
sufficiently recognised—the managers, the foremen, the draughts- 
men, and even to a great extent the mechanics and other opera- 
tives, had had the advantage of technical training even before they 
began to acquire mechanical dexterity, so that the want of practi- 
cal knowledge of the leaders has been met by a fair amount of 
theoretical knowledge engrafted on the practical experience of the 
followers, and it is incontestible that this combination is producing 
results as advantageous to our foreign competitors as it is disas- 
trous to our own industries. 

With rare exceptions, in this country, has there been even a 
slender amount of theoretical knowledge imparted to the various 
grades of employment ; it is only during the last few years that 
science colleges and technical education in schools and people’s 
palaces are beginning to bring our operatives up to the level of 
our foreign friends, but, unfortunately, too late to retain that pre- 
eminence which we at one time could claim, and, I fear, placed 
too much confidence in; and moreover, a new danger has arisen in 
the circumstance that popular scientific education has taken a one- 
sided direction, that tp hanical or technical knowledge alone, 
so that, though the operative approaches his work with iner 
intelligence, he remains unfit to reason out the great economic 
problems on ‘which his own welfare and that of the nation depend. 

It is a matter of extreme surprise to me that so little attention 
is paid to the science of political economy, that not only the mass 
of the people, in whose hands the voting power now lies, but even, 
in a great measure, the representatives whom they elect, have no 
systematic training in, and are grossly ignorant of, the principles 
which lie at the root of national prosperity. The further misfor- 
tune follows that politicians of the highest position do not scruple 
to trade on this ignorance, or to pursue a course which, in its 
consequences, is as bad—being ignorant themselves —_ strive 
to lead the ignorant, and set the operative against his em- 
ployer and against society in general. The cheapness of news- 
papers, their wide diffusion, and their blind, not to say reckless 
advocacy of popular fallacies acting on the ignorance, prejudices, 
and discomfort, if not suffering, of the operative classes, are giving 
enormous power to trade organisations, whose avowed object it is 
to improve the earnings and social standing of the operative at the 
expense of, or at any rate without regard to, the interests of every 
other class in the community, and this is to be accomplished not by 
encouraging education, not by advocating thrift and temperance, 
not by urging the workman to improve his mechanical dexterity, 
the thoroughness of his work and the amount which he produces, 
but by holding out visions of shortened hours of labour, by com- 
pelling a minimum of pay which will enable him to live in comfort, 
of systematically restricting the amount of work done by each 
individual, even in the shortened day, all under the fatal illusion 
that by such means a greater number of men will find more- 
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remunerative employment. The employer is usually credited, by 
the trade leaders, with accumulating wealth without effort, risk, or 
anxiety by the slavish labour of his operatives, while the proofs to 
the contrary, so easily to be obtained in the slender dividends 
declared by most industrial enterprises, and in the records of the 
bankruptcy courts, are steadily kept out of view. 

There would be no fault to find with the new class of profes- 
sional agitators, who live by the discontent which they foment, 
were they, and the Unions which they manipulate, to contribute 
in the smallest degree to the obtaining of that work and of those 
orders, in the execution of which the wage-earning portion of the 
community have their being. This, the most difficult part of 
every commercial enterprise, is left to the much abused capitalist, 
so that the absurd and impossible system is fast asserting itself, 
that professional skill, mercantile ability and capital shall obtain 
the work, and run all the risks of design, execution, and financial 
security ; but that work shall be carried out according to rules 
which self-constituted and perfectly irresponsible bodies choose to 
impose. The smallest acquaintance with the principles of political 
economy would demonstrate that such methods must end in ruin, 
that they are utterly incompatible with our policy of Free 
Trade—a system which is perfectly reasonable and proper if 
thoroughly carried out, and which certainly never contemplated 
the protection of one particular class, and that, not by edict of 
the State, but at the bidding of self-constituted tribunals whose 
claims amount to this :—That there shall be free trade in all pro- 
ducts which the operatives require to buy, but the strictest pro- 
tection as to all that they have to sell, namely their labour, and 
whose ultimate methods are violence, and the coercion of all who 
differ from views which many intelligent but timid workmen know 
to be at variance. with the true interests of their class. Under all 
this lies the socialistic idea of equality in the condition of every 
member of the community, an idea which ~~ economy demon- 
strates to be utterly Utopian and impossible. Since the creation of 
mankind the differences in social position and in material comfort 
which follow naturally from the endless variations of mental and 
bodily powers in men, have existed, and, in spite of many abortive 
attempts, more or less violent, to establish equality, will exist for 
ever ; for it seems to me that the doctrine of Carnot with respect 
to heat engines applies by analogy to the question of national 
prosperity. To obtain mechanical power from a source of heat 
there must be a fall of temperature, and the greater that fall is the 
more efficient will the engine be—a dead level of temperature simply 
means extinction of energy and of life. To ensure active trade and 
prosperous manufactures there must bea fall of money or of its 
equivalent from the wealthy to the comparatively poor, the one 
class is absolutely essential to the other; the prosperity of the 
community is bound up in the existence of these differences, and 
a dead level of wealth would be a dead level of poverty, which 
would end, as a state of uniform temperature must end, in absolute 

tion and death. 

owever much we may regret the inequality which exists in 
the distribution of wealth and comfort, it is just as much a law of 
Nature as the unequal distribution of warmth, of sunshine, or of 
rain, and seems to me to follow naturally and inevitably from the 
endless variations in the physical, moral, and mental powers of 
human beings, and, therefore, to be as unalterable at the bidding 
of man as these attributes are. It only remains for us to r ise 
the fact, to make the best of it, and to avoid the gross wickedness 
of attempting to delude the poorer and more ignorant members of 
the community by incessant representations that it is the greed 
and selfishness of the wealthy which keep them low. 

If the so-called ‘‘ working man” be the embodiment of all that 
is needed for the industrial prosperity of a country, and if the 
possession of capital and the far wider consequence, the existence 
of credit, be a crime, why does he not arise in his strength and 
exhibit the faculties of combination which are so well illustrated 
in the trades unions, and establish engineering works and manu- 
factories, or undertake engineering enterprises from which he will 
be able himself to reap the golden harvest, from which the capitalist 
and the shareholder are supposed to gather, and who thereby excite 
his envy and arouse his hatred. The reason is very obvious. 
Saturday night comes with unfailing regularity, and the week’s 
wages must be met ; work has to be found, usually at prices to be 
calculated beforehand, and when obtained, contracts do not always 
go on smoothly ; engines and machines will not always work ; 
accidents will happen ; long credits must be given ; and those men 
who possess the talent and education to originate and the skill to 
administer are comparatively very few, even in this land of enter- 
prise, and have their value, which it is too much to expect that they 
will not take advantage of ; while the buildings, machinery, stock, 
and floating money, which form the capital—of the true nature of 
which such terrible ignorance exists—are absolutely valueless 
without the skill and the industry necessary to obtain remunera- 
tive employment ; while the matter of credit, on which so large an 
amount of our activity depends, is almost a personal matter, and 
could never be commanded by a body of operatives, however 
respectable. 

In deference, I presume, to the immense numerical importance 
of the operative classes, politicians are vieing with each other in 
supporting the impossible claims put forth—claims which, if con- 

ed, will only precipitate the ruin of the class they profess to 
benefit, and which already, in the form of what may be termed 
benevolent legislation in favour of the operative, is heaping up 
elements of cost which our productive energy is unable to bear. 
The absurd cry that manual labour is the sole source of wealth 
has been well combatted by that acute reasoner, Mr. Macfarlane 
Gray, who, in a recent discussion on the labour question, happily 
compared the body politic to a tree. The popular belief is that 
EE are nourished through their roots, which for that reason are 
lieved to be the all-important parts, while the leaves are mere 
ornaments, enjoying the upper air and sunshine, and profiting by 
the work done underground. Buta juster knowledge, one of the 
fruits of abstract investigation, tells us that the roots are mainly 
useful in holding the tree erect, and have comparatively little to 
do with —- the materials for building up its structure. It 
is the leaves which form the great + Be Aves in which the 
main components of the plant are extracted from the region 
where superficial observers would least expect to find them— 
namely, from the atmosphere. He compares the roots to the 
operatives’ of the community ; the trunk and leaves to the 
monetary, the scientific and the commercial part which drew from 
far and wide that which is necessary to keep the growth advancing 
and maintain it in health. The roots may just as well claim to be 
the sole sources of life in the tree as the operatives may claim to 
be the only producers of wealth ; and conversely the leaves could, 
with as much reason, consider themselves as the only essential 
portion of the plant as the merchant or the capitalist claim to be 
independent of the operatives. Each grade in the body politic is 
essential to the other ; it is an axiom, that there can be no degrees 
of comparison between essential parts; and those who, from 
ignorance or from interested motives, persistently preach the 
octrine of the superior importance of the “‘masses” over the 
** classes,” are inflicting a deep injury on the prosperity of the 
country—and especially on those whom they so grossly flatter. 

It seems to me that a very great national danger is being incurred 
by this systematic neglect of political eeonomy—an abstract science 
which had its origin in this country ; but where its teachings are 
ignored in a manner which must end in disaster, the signs of the 
advent of which are, I fear, only too plainly apparent. Even in 
my lifetime a great change has come over the methods of executi 
engineering work. During my apprenticeship in Manchester 
was associated with workmen—millwrights they were called— 
perfectly uneducated, but of the utmost intelligence—men whose 
workboxes contained the tools of nearly every trade, and who could 
handle these tools with dexterity and skill. Before the days of 
easy communication they were sent away to great distances in 
charge of works, both extensive and intricate, and executed them, 
as a rule, with a thoroughness and an intelligence which left nothing 
to desire. The necessities of the present age have rendered great 





subdivision of work inevitable, so that there are but few mechanics 
left who are conversant with many trades, or whose characters and 
experience enable them to be as self-contained and petpeenatery as 
the millwright of old; hence it seems to me hopeless to expect that, 
in the pam amor 3 trades, at any rate, the workmen will ever be able 
todispense with the commercially-educated and experienced capital- 
ist and the highly trained scientific staff he finds it necessary to 
employ. And let it not be supposed that this, and kindred institu- 
tions, Cee no interest in the question. Our prosperity rests upon 
the well-being of our members, and that again depends upon the 
activity of trade and upon the existence of enterprise. But the 
** dividend bbers,” as investors in industrial enterprises are 
elegantly called by the foolish and ignorant men by whom the 
operatives are content to be led, will not embark their money in 
ventures where there is no prospect of reasonable interest, or 
where the hopes of such interest are endangered by labour agita- 
tions; encouraged, to a great and fatal extent, by political parties 
who do not scruple to purchase votes by holding out all kinds of 
Utopian prospects. 

But money must be invested. It cannot in these days be 
hoarded in strong boxes, as it was in —— time ; consequently 
our capitalists will search for outlets abroad, and by promoting 
industrial undertakings outside our shores will—through the action 
of free trade—beat down the value of produce still more, and so 
further arrest the development of that manufacturing and engi- 
neering enterprise upon which our prosperity depends. One 
aa of combating this, I have pointed out, is the dissemina- 
tion of sounder views on political economy concurrently with the 
spread of technical education. The other course is to pay more 
attention to abstract science, and to devote more time to the study 
of what is going on around us in the world. I am afraid that 
the nature of the education of the wealthier classes in this 
country is responsible for a good deal of the insular conceit and 
exclusiveness with which, in spite of our peripatetic tendencies, 
we are still afflicted. Classical education, no doubt, has its merits, 
and is well suited to a large section of the community; but in 
these days of the extensive scientific knowledge which a competent 
engineer is bound to acquire, the universal application of the 
method seems to be a mistake, while I cannot but think that 
the acquisition of modern languages and scientific study are 
fully as efficient in training the minds of the young as they 
are incomparably more useful in the battle of life afterwards. 
Nor am I singular in this view. Successive Presidents of this 
Institution, in their inaugural addresses, have dwelt upon the 
cardinal importance of the education question, and within the last 
two or three years the Council has exacted conditions as to liberal 
education and scientific training from the candidates for student 
membership, which cannot be regarded as otherwise than happy ; 
and without doubt, before very long, even in the higher grades of 
membership, evidence will be demanded of special attainments in 
abstract science which are now so accessible to all in every part of 
the kingdom. I do not, for a moment, lose sight of the practical 
ae, which I consider so essential to the qualifications of an 
accomplished engineer. I recognise the fact that there is a ten- 
dency in the pendulum of knowledge to swing in the opposite 
extreme, and of the rising generation of engineers to wax conceited, 
and to imagine that the diplomas obtained at Universities are 
guarantees of fitness to commence professional work at once. And 
here again I am in accord with many past-presidents, who in their 
addresses have dwelt on the importance of practical training. I 
hold that the engineer’s education should begin earlier, even at 
school, and should embrace those branches of knowledge which in 
our great public schools are still in a great measure ignored, or 
taught in a half-hearted manner, more as a concession to the utili- 
tarian spirit of the age than as an essential equipment for many 
professions. But ing save bitter experience will alter the 
course of events. Itseems to be the fate of peoples to attack social 
problems from the wrong end, to solve them by the painful and 
dilatory process of trial and error rather than by means of investi- 
gation based on first principles. And this method is commonly 
applied to engineering problems also. Random trials, as a rule, 
are the methods by which great results have been achieved, while 
the application of the scientific principles involved have been left 
to other heads long after the results sought have been attained at 
much needless cost and by much unnecessary expenditure of labour 
and of time. 

It is not often that a genius of the order of James Watt rises in 
the mechanical world. Up to the time when the University of 
Glasgow required its ats a Newcomen engine to be repaired, 
the “ fire-engine,” as it was most properly called, was being slowly 
developed without any exact knowledge of the properties of the 
agent by means of which the heat generated by the combustion of 
fuel was converted into work, and this in spite of the circumstance 
that such a master mind as that of Smeaton had been directed to 
perfecting the new method of utilising the potential energy of fuel, 
and of applying it to engines of large power, and on an extensive 
industrial scale. 

The bent of Watt’s mind was characterised by a love for abstrac. 
science, and it was, no doubt, for that reason that he abandoned 
his father’s business and took up the profession of a philosophical 
instrument maker, in the pursuit of which he naturally came in 
contact with the meagre knowledge of physical science of the 
period, and with men eminent in the world of learning and of 
research. 

The lucky chance which presented itself of having to put in 
order a working model of a Newcomen engine, illustrates in an 
interesting manner how, in pursuance of his business, he quickly 
executed the necessary repairs and alterations, and afterwards, at 
greater leisure, attacked the problem which the failure of the 
model presented from the theoretical side, but soon found that the 
then state of knowledge did not afford the means of explaining the 
failure, and compelled him to set about the determination of such 
elementary data as the specific volume of steam, the latent heat of 
evaporation, and the law of tension of steam under varying tempe- 
ratures. In the astonishingly short period of two years, and with 
the rudest and cheapest apparatus, he had furnished himself with 
the abstract knowledge required for explaining in a definite manner 
the action of the steam engine, and he had no difficulty, as soon as 
his theoretical ground was sure, in determining what mechanical 
arrang ts were 'y to realise the conditions imposed by 
science. From investigations apparently of an abstract or non- 
practical character sprung at once the oper condenser, the closed 
cylinder, and the equilibrium working of a single-acting engine, the 
steam jacket, the air pump, the theory of expansive working, the 
function of the tum of the moving parts, and the exact cal- 
culations based on first principles, by means of which the propor- 
tions of ines could be fixed, and the quantities of steam, water, 
and of fuel calculated. Watt, of course, was a born mechanic, as 
well as a seeker after physical knowledge. The workshop in his 

rivate house near Birmingham, happily preserved to this day as 

e left it, shows that his mind was ever bent on mechanical con- 
trivances which his own hands were skilful enough to carry out ; 
his valve gear, the stuffing-box, the parallel motion, the governor, 
are all instances of that happy blending of mechanical skill, and of 
scientific research, which must ever mark the qualifications of a 
great mechanical engineer. 

A contrast to Watt’s achievements is the singular history of the 
development of iron and steel bridge building, which necessarily 
followed the introduction of railways. Watt felt the want of first 
principles by which to shape his actions, and set about discovering 
them; but the principles which underlie the determination of 
stresses in braced structures, such as roofs and frameworks of 
various kinds, as well as those in solid bars subjected to the action 
of transverse forces, have long been known; and early in this 
century Navier made them the subjects of lectures at the Ecole des 
Ponts et Chaussées, yet engineers in this country seem to have been 
but dimly aware of them, or, at w 4 rate, to have made little 
use of the knowledge which was at their disposal. It is difficult, 
from the published histories of such enterprises as the Conway and 
Britannia bridges, to arrive at any conclusion as to the extent of 














knowl , or rather ignorance, which existed among engin 
before these works were commenced. It is probable pp meg 
a ry. scientific turn of mind, but who were not in conspicuous 
practice, had a deeper insight into than the men whose 
great natural genius and knowledge of affairs placed them jn 
eee! positions in the great railway enterprises of the da 

t is sufficiently evident, however, from the long series of purely 
tentative experiments by which the proportions of the Conway 
and Britannia brid were determined, as well as from the 
singular vagaries to ce nnthed in the smaller bridges of that day 
that only the haziest ideas of the disposition of stresses, and of the 
functions of the component members of girders existed, This 
naturally led to timidity as to the capacity of girders to carry 
unaided, the loads it was sought to impose, and induced a prefer. 
ence for masonry or for suspension bridges, with respect to which 
much wider experience was at command. 

In the experimental investigations of the time the function of 
the web or vertical member of a girder was completely ignored 
for it was looked upon merely as the mean of keeping the top and 
bottom flanges in their relative itions, while the essential 
difference in effect of a uniformly distributed load, or of a rolling 
load, as compared with a load concentrated at the centre, on the 
vertical member of a girder, and even on the flanges, appears to 
have been overlooked till made evident by the results of experiment; 
and the grave doubts which arose as to whether the girders of the 
two great tubular bridges could be made self-supporting are apparent 
to this day in the preparations made in the piers and abutments for 
the introduction of auxiliary chains, Yet the principle that a 
force cannot change its direction unless combined with another force 
acting in a direction inclined to it, was perfectly well known, and 
should have led to the discovery that it is only by diagonal stresses 
in the vertical members that the load resting on a beam can be 
transmitted to the abutments; that the stresses due to loads 
concentrated at the centre were very different to those arising, 
both in the vertical web and in the flanges, from the action due to 
a load distributed in a given manner along the top or the bottom 
flanges, and that a rolling load would produce effects peculiar to 
itself. 

The girder with diagonally braced webs, or the lattice girder, 
as it is commonly called, appears to have had its origin in Ireland; 
at any rate, it was in that country that it received its earliest and 
chief development; but at first, as illustrated by the bridge which 
used to carry the Dublin and Drogheda Railway over the Grand 
Canal in Dublin, it was a mere attempt to substitute for plate 
webs an arrangement of flat bars sloping in opposite directions, 
placed very close together, and having the oppositely inclined bars 
connected at their intersections by countersunk rivets. This was 
naturally a very wasteful arrangement; but soon, in the hands of 
H. C. Wild, Barton, Bow, and Stoney, the true principles began to 
assert themselves, and Mr. Barton’s Cusher River bridge, of 70ft. 
span, on the Great Northern of Ireland Railway, was probably the 
first example of a lattice girder in which the cross-sections of the 
members of the webs as well as those of the flanges were correctly 
proportioned to the stresses imposed by a rolling load. This com- 

tively small bridge was followed by the Boyne viaduct at 
rogheda, which must ever rank as a signal illustration of the 
successful application of abstract principles to a great work by men 
who were capable, not only of appreciating them, but of following 
their guidance in a practical manner. The only experiments made 
during the preparation of the designs were those instituted to 
ascertain the power of resistance of the proposed braced diagonals 
to a compressive stress. The wrought iron portion of the viaduct 
consists of three spans, the main girders of which are continuous; 
and the points of contrary flexure in the middle, and larger span, 
were determined by direct calculation, the correctness of which 
was demonstrated in the actual structure by setting free the plates 
of the flanges at the points indicated—in one girder at the top 
only, but in the other both at the top and bottom, and _ by observ- 
ing the opening and closing of the plates so disunited when the 
land ends of the girders forming the side spans were raised or 
lowered. 

Mr. H. C. Wild appears to have been the first to demonstrate 
correctly the distribution of stresses under any disposition of load 
in the Warren girder, a form of beam in which the web is com- 
posed of asingle system of diagonal bracing inclined at an angle 
of about 60 deg. In the museum of Trinity College, Dublin, there 
has existed since, I believe, 1854, a model of a Warren girder, 
12ft. 6in. long, and 12in. deep, in which the tension members both 
of the flanges and diagonal bracing are so arranged and articulated 
that any one section can be taken out and a spring balance 
inserted, by means of which it can be demonstrated that the 
stresses calculated for any disposition of load do actually arise. 


(To be continued.) 








THE NORTH-EASTERN RatLway Company has completed the 
doubling of its line between Barras and Kirkby Stephen, and on Mon- 
day this was opened for traffic. This improvement will be of great 
benefit, for it will allow of the acceleration of the traffic between 
the East and West Coasts. Almost all the coke thatis used by the 
West Coast furnaces is obtained from Durham, and has to be sent 
by this route. Owing to the line being single between the stations 
named above, conibeanbie delays in working the traffic have 
occurred. It is claimed that this line, where it crosses Stainmore 
Fells, attains a higher altitude than any railway in England. 


LaTEST ENGINE CONSTRUCTION FOR PADDLE-WHEEL STEAMERS.— 
The engines of the Mayflower, a new Fall River boat, will be com- 

und double inclined with four cylinders. There will be two 
igh. ressure cylinders 5lin. diameter, and two low-pressure 
cylinders 95in. diameter, with a stroke of 132in. ; revolutions for 
full power, twenty-five ; indicated horse power, 8000. Air pumps 
will be connected, and circulating pumps independent. The sur- 
face condenser will have a cooling surface of 16,000 square feet. 
The wheels will be feathering, diameter over buckets 35ft., width 
of buckets 14ft., depth of buckets 5ft., immersion of buckets, 
light, 7ft. There will be ten boilers, Scotch, single-ended, of a 
mean diameter of 14ft., and a length of 14ft. 6in. There will be 
in all thirty corrugated furnaces, with an inside diameter of 44in., 
giving a total grate surface of 850 square feet, and a total heating 
surface of 24,000 square feet. The boilers will be built for a work- 
ing pressure of 150 lb. per square inch, and arranged for natural or 
forced draught, as may be desired. W. and A. Fletcher will 
build the engines, and the hull will be built at Chester, Pa.— 
Marine Review. 


Society oF ENGINEERS.—At a meeting of the Society of Engi- 
neers on Monday evening, Mr. W. A. McIntosh Valon, J.P., presi- 
dent, in the chair, a paper by Mr. Eimund Burrows, on Blake's 
Bridge, Reading, was read. The bridge crosses the river Kennet, 
and unites the north and south sides of the borough. The old 
bridge was erected in 1855, with a carriage road only 14ft. wide. 
Proving too narrow for the increase of traffic, it has been removed, 
and a new bridge, 30ft. wide, has been erected by the Corporation 
in its place. e new bridge of 51ft. 4in. span was designed by 
Mr. A. T. Walmisley, M. Inst. C.E., and consists of lattice girders 
4ft. 6in. deep, having parallel flanges with ornamental] cast iron 
work between the diagonal members, so fixed as to provide a 
parapet without interfering with the definite transmission of strain 
throughout the braced members of the structure, which is con- 
structed of mild steel. With the view of distributing the live 
load produced by a steam roller of 15 tons, together with a distri- 
wend weight over the remainder of the platform estimated at 
1 ewt. per foot, super, trough flooring Sin, deep is used, having 
the lines of ridge and furrow fixed at right angles to transverse 
lattice girders 4ft. 6in. apart, suspended from the main girders, 
but stiffened in their attachments at the ends by side brackets. 
The total cost of the = and improved approaches was £4500. 
The author acted as resident engineer for the Reading Corpora- 
tion during construction. 
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RAILWAY MATTERS. 


erican contemporary publishes a long article 
a shall we De with our Rail Mills?” the gist of the 
article and the answer to the question being, ‘‘ roll beams.” 


London, Tilbury, and Southend Railway Company 
, Rainn open their new Tne from Tilbury Docks to Romford on 
sane lst. The line will form an important connecting link 
between the railway stations of the northern and southern portions 
of Essex. 


Tur Canadian Pacific Railway Company has inaugu- 
rated a new route to Australia and New Zealand vid Vancouver 
and Honolulu, and the fine steamers Miowera and Warimoo, 5000 
tons each, belonging to the New Zealand cand Australian Steam- 
ship Company, will engaged in the service. 


Masor DRANSFIELD, the well-known railway contractor 
of Sheffield, has undertaken the widening of the Lancashire 
and Yorkshire line from the Victoria Station, Manchester, to 
Salford. The works, which will be most expensive, include the 
removal of a brewery, and a bridge over the river Irwell of 105ft. 
span, 


On Friday last the Khedive visited Mansourah, and 
performed the ceremony of opening the new steel railway bridge 
at that place over the Damietta branch of the Nile. The new 
structure, which forms a connecting link between the eastern and 
western railway systems in the delta, will be of great advantage 
for agricultural traffic, It was built by the French firm of Deyde 
and Pille, and cost £30,000. 


Tue decision of the Cambrian Railways Company to 
abolish second-class ——— - both for local and through traffic, 
came into operation on Monday. Most of the second-class 
carriages have been converted into third-class. First-class fares, 
with certain exceptions in regard to through fares, have been sub- 
stantially reduced—viz., to 1a. a-mile single, and 3d. return ; this is 
less than the South-Eastern Railway Company’s fare for the single 
journey to, say, Sandgate. 


Tue President of the Board of Trade received on 
Saturday last a small deputation of enginemen and firemen from 
meetings at Newton Abbott and Doncaster, who os warner an 
Parliamentary interference with or regulation of the hours of rail- 
way servants. Speakers belonging to the Great Western, Great 
Northern, and Great Eastern ilway having spoken, Mr. 
Mundella went through the Bill with the deputation, and then 
saia they were practically agreed. He rejoiced to hear that the 
companies treated the enginemen and firemen so well, and was at 
one with them in deprecating any hard-and-fast limit of hours 
being poe ar Still, all must agree that excessive hours 
endange the safety of the public and all concerned; more 
particularly did this refer to signalmen; and it was the opinion 
of the Committee who considered the matter last year that these 
men must be protected. The Bill had passed through Grand 
Committee in an unprecedented manner, and its effect could only 
be for good. The deputation thanked Mr. Mundella, and 
withdrew. 


An electrical tramway system is being tried with an 
underground trolley system, the invention of Malone Wheless, 
of Tennessee, on a three-quarter mile section in Washington, D.C. 
Briefly described, the road is laid with 40]b. T-rails, yokes of 
180lb. each, and 401b. slot-rails, The conduit, midway between 
the rails, is 16in. deep by 17in. wide, and inside is a loose wire on 
insulated brackets, 1is wire is cut in 200ft. lengths, and only 
carries a current when the car is moving over one particular 
section. The copper feeding cable is laid parallel to the trolley- 
wire. The car is fitted with two ordinary 20-horse power motors, 
and a pair of trolley wheels passing through the slot connects the 
motors with the trolley pad In each 200ft. section is an iron 
switch box containing an electro-magnet ; and as the car enters a 
section, a storage battery of several cells on the car vitalises the 
magnet and lifts an iron armature and connects the trolley and 
the feed cables, and thus supplies power to the motors, while the 
main line current cuts out the loca] battery. On reaching the next 
section the current is again automatically switched on and is aiso 
cut off from the rear section. When the car stops the current is 
instantly released from the trolley wire, and the same is the case 
when going down hill. The cost, for single track, is estimated to 
be 30, ols, per mile. 


THosE who are looking for arguments to show the 
value of inspection of material for railroad companies need not 
look far to find some pretty substantial evidence. Here is a 
contribution to the long list from the Railroad Gazette :—‘‘A 
prominent Western road ordered about 1500 cars, and after the 
work had been commenced sent an inspector to look over the 
work. The inspector found about 4000 car wheels already cast. 
ey they were good wheels, there being nothing on the 
surface to indicate bad material, but on putting them under a 
drop test it was found that they were not within 50 per cent. of 
the specifications; were not only unsafe, but really us 
wheels to use. They were refused, of course, but not put into 
scrap, as honesty would indicate; but were laid aside, and 
recently, when the inspector next visited the same works, he found 
these wheels being put under the cars of another road that did not 
send an inspector. The whole 4000 dangerous wheels are now 
running under freight cars of another Western road. It will never 
be known just how much damage these wheels will cause before 
they are finally removed, but it is safe to say that the combined 
cost will be far ter than the first cost of the wheels. 
The losses caused by bad wheels are not borne entirely by the 
railroad company owning the cars, but are quite as likely to be 
inflicted on another company using the cars, As long as the 
present method of interchanging cars is in vogue, it is to the 
interest of all railroad companies to see that every individual com- 
pany puts in safe axles, wheels, and couplers.” All of this is 
just as much an argument for the inspection of every part of 
rolling stock. 


THE statistics of the fractures of tires on the German 
State Railroads from 1884 to 1890 show that during a period of 
seven years—from 1884 to 1890 inclusive—for every 100 wheels, 
0°28 tire fractured ; or one fracture for every 130 axles. In some 
cases the figures show even a worse result when classed under their 
various heads as follows :—In 100 locomotive wheels, 0°5 fracture 
occurred ; in 100 tender wheels, 0°65 do.; in 100 passenger- 
carriage wheels, 0°38 do. In 1890 alone in Germany thirty trains 
left the rails through the fracture of wheel tires; the tires 
evidently not being fastened, so that they do not leave the body 
when fractured. e fractures may be due to the high stresses 
set up in the tires themselves, due to their being shrunk on and 
consequent contraction ; but more likely due to hardness and to 
the hammering action of the rails, The thinness of the tire has a 
very marked effect on the number of fractures, as will be seen by 
the following:—For every 100 tires over 2°362in. thick, 0°025 
fracture occurred ; for every 100 tires from 1:968in. to 2°363in. 
thick, 0°08 fracture occurred ; for every 100 tires from 1°575in. to 
1-968in. thick, 0°29 fracture occurred ; for every 100 tires from 
1:378in. to 1:575in. thick, 0°54 fracture occurred ; for every 100 
tires from 1°18lin. to 1°378in. thick, 1°05 fracture occu ; for 
every 100 tires from 0°984in. to 1°18lin. thick, 1°65 fracture 
occurred ; for every 100 tires from 0°787in. to 0°984in. thick, 1°85 
fracture occurred. If the thinnest were from 1°18lin. to 1:378in., 
the number of fractures would be considerably reduced. It must 
be admitted, however, that even now, with small thinnesses 
of tire, the loss of material is considerable; and this would 

increased with the greater thicknesses. Less space at 
ends of rails, more springs, and milder tires would seem to be 
necessary, 





NOTES AND MEMORANDA. 


In greater London 8421 births and 1929 deaths were 
registered, corresponding to 20°35 and 11°45 per hour, and to 
annual rates of 30°5 and 17°2 per 1000 of the estimated population. 


On April 25th Mr. O. G. Jones, of the Alpine Club, 
succeeded in making, from Evoléna, in Val d’Hérins, the ascent of 
the Dente Blanche—14,318ft. He was accompanied by the guides 
Antoine Bovier and Pierre Gaspoz, of Evoléna. The expedition, 
on was attended by considerable difficulties, lasted thirty-six 

ours. 


In London 2582 births and 1570 deaths were registered 
last week. Allowing for increase of population, the births were 
127 below, and the deaths 107 below the average numbers in the 
pea =e weeks of the last ten years. The annual death-rate 
per 1 from all causes, which had been 20°4, 20°4, and 21‘0in the 
ec aang three weeks, fell last week to 19°0. The rate continues 

low the average in the thirty-three great towns of England and 
Wales, which last week corresponded to an annual rate of 19°7 per 
1000 of their aggregate population, estimated at 10,322,429 persons 
: ae of this year. The rate in Croydon was 12°9, in West 

am 13°8, 


A SpanisH contemporary draws attention to a curious 
antique maritime relic which has found its way to the newly 
inaugurated universal rendezvous for all commodities of especial 
interest and attraction. It states that recently there arrived at 
Brooklyn the steamer Wilhem III., hailing from Port-au-Prince, 
and bringing with it a very rare old anchor about a dozen Spanish 
feet in length, with, in a modern point of view, very disproportion- 
ately dimensioned arms and flukes, and an enormous holding ring. 
It is asserted that this anchor is the same which belonged to the 
caravel, Santa Maria, which was wrecked on the coast of Hayti 
some four hundred years ago. It is intended to display it to the 
world in the Haytian section of the Chicago Exhibition. 


At a recent meeting of the Paris Academy of Sciences 
a paper on the expansion of water at constant pressure and at con- 
stant volume was read by M. E. H. Amagat. At pressures higher 
than 200 atmospheres water has no maximum density above zero. 
At the lower temperatures, contrary to what takes place in the 
case of other liquids, the coefficient of expansion increases with the 
pressure. This increase is gradually effaced as the temperature 
rises, is sensibly zero at 50 deg. or 60 deg., and changes sign for 
higher temperatures. If water is kept at a constant volume the 
pressure increases rapidly with the temperature. Thus, for unit 
volume the coefficient of pressure increases fourfold between 10 deg. 
and 100 deg., and the variation is proportionately even more rapid 
between 0 deg. and 10 deg. 


Ata recent meeting of the Meteorological Society a 
poner was read on ‘‘ Constructive Errors in Some Hygrometers,” 
y Mr. W. W. Midgley. The author, in making an investigation 
into the hygrometrical condition of a number of cotton mills in the 
Bolton district, found that the mounting of the thermometers and 
the position of the water receptacle did not by any means conform 
to the regulations of the Royal Meteorological Society, and were 
so arranged that they gave the humidity results much too high. 
The Cotton Factories Act of 1889 prescribes the maximum 
weight of vapour per cubic foot of air at certain temperatures; 
and the author points out that if the instruments for determining 
the amount present in the mills have an error of 20 per cent. 
against the interests of the manufacturer, it is necessary that the 
makers of the mill hygrometers should adopt the Meteorological 
Society’s pattern for the purpose. 


Tue whole of the refractory metals of the platinum 
family have now been obtained in the liquid form. Of them all 
osmium has been found the most refractory, its melting point being 
considerably higher than that of ruthenium. Nature says :—“ It 
resembles the latter metal very much in many of its properties, 
[py as regards the ready formation of a volatile tetroxide. 

t differs entirely, however, from ruthenium in aspect, exhibiting 
as above described a remarkable blue metallic lustre, while 
ruthenium is more white than platinum, resembling, in fact, 
burnished silver. The six metals of the platinum group would 
appear to more particularly resemble each other in pairs, 
ruthenium and osmium having many physical and chemical attri- 
butes in common, rhodium and iridium being similarly very nearly 
allied, and palladium and platinum forming the third pair. In 
many respects, however, osmium exhibits a peculiar and somewhat 
isolated character, more akin to that of the metalloidal elements ; 
indeed, so marked is this that Deville and Debray termed it the 
metalloid of the platinum group, Berzelius compared it to arsenic, 
and Dumas to tellurium.” 


At a recent meeting of the Paris Academy, M. Vroost 
gave in some notes by M. Jordan, ‘“‘On the Volatility of Man- 
oy ® In confirmation of his communication to the Academy in 

878, the fact that manganese is volatile at the temperature of ore- 
reducing furnaces, the author instanced the investigations of 
Lorenz and Hensler lately made at Gittingen. Their object was 
to determine whether ma: ese combined or not with carbonic 
oxide, and if so, whether this did not explain the facts brought 
forward by him. They first ascertained that, at relatively low 
tem: tures, carbonic oxide does not combine with metallic 
manganese. Making use of the Lorenz furnace, and working 
with a porcelain tube, at a white heat, with metallic manganese, 
they found that (1) in a current of carbonic acid there was reduc- 
tion of a portion of this gas by the metal, and at the same time 
volatilisation and sublimation of part of the metal itself ; (2) in a 
current of carbonic oxide there was also volatilisation and sub- 
limation of part of the metal, while the flame, ignited at the end 
of the tube, gave by the spectroscope indication of the presence of 
manganese ; 6) in a current of dry hydrogtne exactly the same 
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Pp re ; (4) in a current of dry nitrogene the 
volatilisation and sublimation also occurred without the manganese 
appearing to combine with the nitrogene. The experimenters 
conclude that carbonic oxide exerts no action on manganese, and 
that the latter becomes volatilised as meta! at a temperature but 
slightly exceeding its point of fusion. 


A CORRESPONDENT, Mr. H. E. Sockett, writing to the 
Standard on ‘The Great Drought,” gives some interesting facts 
from a meteorological journal kept by his father at Petworth 
during the twenty years anterior to the commencement of Mr. 
Symons’s observations, In the year 1837 the total rainfall regis- 
tered was 17°45; in the May of that year, 0°39. In 1839: Total 
fall, 30°80 ; in May, 0°49. In 1840: Total, 21°61; in March, 0°06; 
April, 0°06; June, 0°48. In 1842: Total, 19°12; in April, 0°14. 
In 1844: Total, 13:23 ; in April, 0°11 ; May, 0°03 ; June, 0°32; or 
*46 for the three months. e quantity of rain registered here up 
to this date during the whole time from the Ist inst. is 0°05. It 
may be further interesting to state that from the year 1837 to 1858 
—twenty years—the average yearly rainfall registered at Petworth 
was 22°50in., and for the like period from 1865 to 1886, 38in. Mr. 
C. L. Brook sends the following list of droughts, which all appear 
to exceed the present one. They are taken from the Register kept 
at Sunbury from 1795 to 1839 by the Rev. J. Cowe :—Absolute 
droughts: 1800, June 30th to August 17th inclusive, 49 days; 
1821, January 16th to February 19th inclusive, 35 days; 1825, 
March 14th to April 20th inclusive, 38 days ; 1826, June 7th to 
July 12th inclusive, 36 days ; 1835, July 8th to August 18th inclu- 
sive, 42 days. Partial drought: 1800, June 5th to August 18th 
inclusive, 75 days, 0°72in. Mr. Jas. Andrews mentions that at 
Swanage no rain fell from March 17th to April 23rd—when 0°04 
only fell—or a period of 34 days, and we have had none since. 
This spell of drought, however, was exceeded two years ago, when 
no rain fell here from January 31st to March 7th, or 35 days with- 
out rain. The next loi period was in 1889, when no rain fell 
from August 25th to September 19th, or 25 days. 





MISCELLANEA. 


Ir was announced on Wednesday, by Sir J. Harwood, 
at a meeting of the Manchester City Council, that the Ship Canal 
would be opened in January next. 


On and after May Ist the St. James’ and Pall Mall 
Electric Light Company’s offices will be removed from Mason’s 
Yard to the company’s new central station in Carnaby-street, 
Golden-square, W. 


Tue Council of the City and Guilds of London Institute 
have elected Mr. H. A. Humphrey a Fellow of the Institute. He 
obtained the Diploma of Associate in 1887, and is now engineering 
manager of the refined bicarbonate and crystal plant departments 
of Messrs. Brunner, Mond, and Co. 


In an action before Mr. Justice Grantham on the 18th 
ult., in which the Westminster Patent Flooring Company sued the 
Acme Wood Flooring Company to recover damages for injury to 
their business by statements made in a circular distributed by the 
Acme Company, who claimed to be owners of a patent which they 
alleged to infringed by the former company, the latter were 
condemned to pay £300 and the costs. 


Ir is with much regret that we have to announce the 
death, on the 27th ult., of Mr. Walter T. Glover, after a serious 
illness of over two years. Mr. Glover was senior partner in the 
firm of W. T. Glover and Co., Salford, well known as makers of 
electrical wire and cables. The business will be continued without 
interruption and carried on—as it has been during the late Mr. 
Glover’s absence—by the surviving partner, Mr. Henry Edmunds, 
M.LE.E., with the same management both in ndon and 
Manchester. 


In consequence of the continued absence of rain, the 
Ascot Race-course Committee have procured from the Fire Appli- 
ances Manufacturing Company, of London and Northampton, a 
powerful double-cylinder ‘‘ Vulcan” pattern steam fire engine, 
capable of discharging two tons of water per minute, together 
with 2000ft. of hose and other gear for watering the race-course, 
and so keeping it in condition for the approaching popular meeting 
in June. e engine will be used daily up to the date of the 
meeting. 


THE new Cunarder Campania arrived at Sandy Hook 
at 5.24 on Saturday afternoon, having made the passage in 6 days 
8 hours 34 minutes. The distance covered was 2869 miles, and the 
best day’s steaming showed 503 miles. She is said to have en- 
countered strong head winds and a heavy sea on Thursday, and 
dense fogs on Friday and Saturday. The engines worked smoothly 
throughout, and were never slowed down except during the fog, 
but she was not specially pressed in the matter of ar has 
been stated that this was the fastest maiden voyage on record, but 
the Fiirst Bismarck, on her maiden trip from Southampton to New 
York, on May 8th, 1891, performed the voyage—3086 miles—in 
6 days 14 hours 15 minutes; so that, taking the voyage from 
Queenstown at 2869 miles, the performance of the Campania did 
not by a great deal equal that of the Fiirst Bismarck, which still 
holds the record for the fastest maiden voyage. 


From a report of the annual meeting of the Birmingham 
gun trade, on Tuesday, we find there was a decrease in the number 
of barrels proved last year of 182,545, or nearly 33 per cent. as com- 
pared with the year previous. At the same time the proof-house 
receipts have fallen from £5929 in 1891 to £4331 in 1892, which 
shows on the year’s working a loss of no less than £1598. 
£1376, however, of the so-called loss is due to extraordinary 
expenditure. The total number of barrels of all kinds 

roved, including pistols, was only 37,086, which is the 
owest point for the eee thirty years. High-water mark 
was touched with a grand total of over 1,100,000 barrels in 1863, 
the year of the American War of Independence. After a sharp 
relapse to something less than half a million in 1865, the number 
rose again to nearly a million in 1869 under the influence of the 
Austro-Prussian War, and after a smaller relapse it reached a round 
million in 1872, the year following the Franco-German War. The 
present falling off in trade is attributed partly to the previous satis- 
faction of the more urgent wants of our own Government, and the 
absence of any compensatory increase in the demand for foreign 
Governments. 


A party of the Incorporated Association of Municipal 
and County Engineers, on Saturday, 29th ult., visited the Stafford- 
shire works of Messrs. Doulton and Co., at Rowley Regis, near 
Dudley, which are devoted to the manufacture of stoneware pipes, 
chimney pots, blue bricks, and architectual terra-cotta. ese 
works are the largest of the kind in the kingdom, and, together 
with the clay workings, cover an area of some thirty acres, and 
give employment to about 700 men. A canal runs through the 
works, and this, together with the adjacent railway siding, affords 
every facility for the transport of goods. The members of the 
Association were conducted through the various buildings, and 
were shown the numerous processes the clay undergoes from the 
time it is taken from the clayfields until it issues as the finished 
product. There are eight large steam presses at work, capable of 
turning out about ten miles of sanitary pipes per week. Extensive 
drying rooms, heated by steam, are used tc vrepare the pipes for 
the kilns. The blue brick works have an output of 100,000 bricks 
per week. A branch of the works is devoted to the manufacture of 
the highest class of architectural terra-cotta, and the work in hand 
shows a very high standard of finish. Special attention is given to 
the subject of colour, some particularly fine red and plum-coloured 
blocks being visible. In connection with these works there are 
also large engineering shops replete with all machines and tools 
necessary for the production of dies, &c., for Messrs. Doulton’s 
numerous works throughout the country, and the visitors in being 
taken through the pattern shops, smithy, and fitting shops, were 
shown many machines, &c., in course of pre tion. The steam- 
power for the works is derived from five large boilers, and the 
engines are capable of supplying 1000-horse power. 


‘In their steamship circular just issued, containing a 
very long list of — and yachts of all kinds for sale, Messrs. 
HE. Moss and Co. say, ‘‘The depression in shipping property, which 
was so marked at the date of issue of our last circular, October 
30th, 1892, still continues, and the annual and semi-annual 
meetings of the shareholders in steamship companies are, as a 
rule, of a most depressing character, whilst the shrinkage of 
dividends must have been acutely felt by many whose income 
mainly depends on them. We cannot see any rift in the clouds, 
and we fear any permanent improvement cannot be looked for 
this year. What 1894 will be must be determined by those most 
interested, who have the power in their own hands by not in- 
creasing the tonnage, and only building such vessels as they may 
require for their legitimate business. e advice that we tendered 
in our last issue, viz., to accept breaking-up prices for a quarter of 
million tons of obsolete tonnage, was severely handled and jeered 
at; but its correctness has been tested by the removal of 
80-100,000 tons from the active list, and we believe many other 
vessels of this class will shortly follow suit. We again repeat this 
advice. Singular to say, rather an active demand has set in for 
good second-hand vessels of 2-3000 tons deadweight, and about 
60,000 tons register have lately changed hands, but at prices that 
must have nearly broken the hearts of the original investors. 
There is no doubt that in certain trades good second-hand vessels 
of low value can still earn a moderate living. This continued and 
severe depression has necessitated the collapse of several weak 
firms, causing the forced sale of a good deal of useful tonnage and 
the removal from the list of shipowners of some who added but 
little to the strength of the confraternity. Freights are abnormally 
unremunerative, and we fear will remain so whilst tonnage is so 
much in excess of trade requirements.” 
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TRIAL OF A TRIPLE-EXPANSION CONDENSING 
ENGIN 


By J. F. L. Crostanb, Chief En, ineer, Boiler Insurance and 
Steam Power Company. 


TuE gradual practical extinction, for installations of any size, of 
the non-condensing and of the simple condensing engine by the 
compound condensing engine is being followed by the general 
introduction of the triple - expansion engine, with its higher 
pressure of steam and greater number of expansions. 

An interesting trial, extending over two days, of one of 
the more recent installations of this form of engine has re- 
cently been made by me. The engine is of the inverted verti- 
cal three-cylinder triple-expansion condensing type, made in 
1891 by John Musgrave and Sons, Globe Ironworks, Bolton, and 
developed at the time of the trials about 710 indicated horse- 

wer, working at about seventy revolutions per minute. Each 
cylinder is fitted with Corliss valves, and the admission valves are 
fitted with Musgrave’s automatic trip motion, those of the high- 

ressure cylinder being automatically controlled by a modern 
igh -s governor. The high-pressure cylinder is 16y,in. 
diameter, steam jacketted, intermediate cylinder 267,in. diameter, 
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Diagram from High-Pressure Cylinder 


and — oy cylinder 427;in. diameter, all about 4ft. - 
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Heat discarded per I1.H.P. per hour th. units 18,784 .. 13,404 
Biiciency Of emmime ow jw 3. we oe oe oe oe |=—(OPNBT 0°161 
* rfect engine within same limits.. .. 0°366 .. 6°356 
atatitecitcleney.. es ee? en pee we ae os SD as 0°44 


The steam to the engine was supplied by two Lancashire boilers 
each 30ft. long by 7ft. 6in. diameter, with internal flues 3ft. 
diameter, having five Galloway tubes in each flue. The boilers 
were fired by Proctor’s mechanical stokers, and worked in con- 
junction with a Green’s economiser consisting of 192 pipes. The 
amass were seated on Livet’s system. 

The trials were made on consecutive days. The weather was 
fine, with moderate easterly winds, the temperature of the air 
being about freezing-point. The poe were adjusted to 
revent the safety valves blowing off, and the pressure of steam 
in the boilers was kept as constant as possible. The fires were 
cleaned about half an hour before the commencement of the trials 
each day, but not during the trials. The fires were burned down, 
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Diagram from Intermediate Cylinder 


so far as could be judged, to the same thickness at end of trial as 
they had at starting. At the end of the trial the fires were again 





stroke. Motion is given off from a belt pulley, 20ft. di y 
6ft. 4in. wide, fixed upon a built-up crank shaft, the cranks being 
set at equal angles of 120deg. The crank pin of the intermediate 
cylinder, where coupled to one of the low-pressure cranks, is of 
the ball type, with movable brasses, so as to admit of the crank 
shaft taking equal bearings on the pedestals. The air pump is 
single-acting, 32in. diameter, stroke 16in., driven from the crank 
shaft by means of ropes. 

The trials commenced at 8.30 a.m. and continued to 5.30 p.m., 
with the exception of the stop during the dinner hour, from 12.30 
to 1.30p.m. Indicator diagrams were taken simultaneously from 
the three cylinders at intervals of twenty minutes throughout the 
trial. Diagrams constructed from a mean of the whole of the dia- 
grams taken are given above and in next column. The number of 
revolutions made by the engine was ascertained by means of a suit- 
able counter. The springs of the indicator were tested before and 
after the trials, and found to be correct. The drainage water 
from steam pipes, cylinder jackets, cylinders, and receivers was 
collected in vessels and weighed. The temperature of injection 
and discharge was taken at frequent intervals throughout both 
days. 


Particulars of Triple-expansion Engine :— 


Description of engine :— 

Inverted vertical three-cylinder triple-expansion condensing engine, each 
cylinder fitted with Corliss valves, and the admission valves controlled 
by Musgrave’s automatic trip- motion. The high-pressure cylinder is 
jacketted. Angle of cranks 120deg. Engine made in 1891 by John 
Musgrave and Sons, Bolton. 

Cylinders :— 

Diameter—H.P. cylinder, 16j,in.; intermediate cylinder, 26,,in.; L.P. 
cylinder, 42,,in. 

Stroke—H.P. cylinder, 4ft. 6in.; intermediate cylinder, 4ft. 6in.; L.P. 
cylinder, 4ft. 6in. 

Ratio of H.P. to L.P. cylinder (taking clearances and mean areas), 1 to 


Se 
Pistons—Buckley’s type to each cylinder. 
Piston si— 
Diameter—4}in. each cylinder. 
Effective area of pistons in square inches—H.P. piston, 194°75 ; inter- 
mediate piston, 526°39 ; L.P. piston, 1382°47. 
Clearances in cubic inches—H.P. cylinder, 490; intermediate cylinder, 
1152; L.P. cylinder, 4315. 
Clearances, ratio to volume swept by pistons—H.P. cylinder, *045 ; inter- 
mediate cylinder, 04; L.P. cylinder, °0575. 
Air pump :— 
Vertical, 32in. dia. by 1éin. stroke. Driven by ropes from crank shaft. 
Ratio of volume swept by air pump bucket to volume swept by low- 
pressure piston—1 to 11°66. 
Diameter of bore of steam pipe to H.P. cylinder—6in. 
Diameter of bore of exhaust pipe from L.P. cylinder—l4in. 


Principal Observations and Results. 
Trial No.1. Trial No.2 

H.P. H.P. 
cylinder cylinder 
jacket off. jacketon. 
DIEM OE nn. os as) bol ews oe: ae) bee Os Chee 
Mean revolutions of engine per minute os we oo Se os ~ Te 
Mean piston speed in feet perminute .. .. .. .. 623°97 .. 635°49 
Mean ratio of expansion, taking clearances into 








cone ae OR ee eee |; ae 
Mean indicated horse-power—H.P. cylinder .. .. 210°1 .. 203°3 
I.P.cylinder.. .. .. 208°6 .. 215°4 
L.P. cylinder .. .. 205°6 .. 207°2 
709°3' ww 715°9 
Pressures :— 
Mean boiler pressure, .. .. .. .. Ibs. persq. in. 155 -- 155°5 
Mean initial pressure in high-pressure cylinder— 
Ibs. — in. 149°4 .. 149 
Mean of mean pressures in high-pressure cylinder— 
Ibs. persq.in. 57°05 .. 55°20 
Mean of mean pressures in intermediate Ane Ana 
— in. 20°46 .. 21°65 
Mean of mean pressures in low-pressure cylinder— 
Ibs. persq.in. 11°31 .. 11°87 
Mean pressure referred to low-pressure piston— 
’ .persq.in. 27°14 .. 27°39 
Mean vacuum in low-pressure cylinder by indicator— 
ibs. persq.in. 12°00 .. 12°22 
Mean vacuum in condenser by gauge—Ibs. persq.in. 14°17 .. 14°25 
Temperature :— 
Mean temperature of steam supplied to high-pressure 
PUREE. ns os uw te os ce op) oe -. 868°2 
Mean temperature of injection water .. deg. Fah. 48°9 .. 49°4 
discharge water .. deg. Fah. 64°2 .. 64°9 


” Steam and water :— 


Weight of water fed to boilers... .. .. .. ..Ibs. 76,192... 75,111 
_” collected from main steam pipe to 
ee aes OO -. 450 
Weight of water collected from high-pressure cylinder 
jacket .. . . lbs. Jacketoff.. 300 


Weight of steam and unevaporated water supplied to 
engine (including jacket) .. 


I so op be See Sees ., FARE 
Weight of steam and unevaporated water supplied to 


d, and the whole of the ash and clinker produced during the 
trial weighed as soon as possible after being drawn from the 
furnaces. 
All outlets from the boilers, except the main steam pipe and feed 
pipe, were stopped by blank flanges, no steam being taken from 
the boilers for any purpose other than driving the engine, and no 
leakage took place at economiser safety valve. ‘The coal was 
weighed on a table weighing machine in quantities of 2 cwt., the 
machine being checked by one of H. Pooley and Son’s standard 
scales. The water fed to the boilers was measured in a 
specially made iron cistern, the actual contents of the cistern being 
ascertained by weighing with a standard beam scale, the tempera- 
ture of the water being the same as that of the feed during the 
trials. The level of the water in the boilers was marked on the 
gauge glasses at the beginning of each trial, and brought to the 
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Diagram from Low-Pressure Cylinder 


same level at the end of the trial. The dryness of the steam was 
ascertained at intervals by blowing steam direct from the boilers 
into a known weight of water. 

The flue gases were analysed several times during each trial, the 
gases being drawn from the flue at the back of the boilers, and at 
once subjected to analysis. The mean of the analyses are given 
in the tables. The smoke issuing from the chimney was through- 
out of a light colour. The temperatures of the gases were taken 
with nitrogen mercury thermometers, and the draught measured 
both at the chimney base and furnace bridges by means of water 
gauges. A chemical analysis of the coal used during the trials 
was made, and its calorific value determined by a Thomson’s 
calorimeter. The calorific value of the fuel determined from the 
analysis gave a rather higher result than obtained in the calori- 
meter, and the higher value has been adopted for the balance-sheet 
of boiler and economiser given below :— 


Particulars and Dimensions of Boilers, Economiser, and Chimney. 


T. of boilers :— 

Two cashire, each 30ft. long by 7ft. 6in. diameter, internal flues 3ft. 
diameter, with five Galloway tubes in each flue. Fired by Proctor’s 
mechanical stokers. 

Economiser:— 
os. consisting of 192 pipes, eight rows, twenty-four pipes in a row. 


ues :— 

Arranged on Livet’s principle. The gases from internal flues pass first 
along the left-hand side of boiler, afterwards along the right-hand side, 
thence to economiser. 

Heating surface :— 

Total heating surface of the two boilers, 2080 square feet; total heating 
surface of economiser, 1920 square feet ; total heating surface of boilers 
and economiser combined, 4000 square feet. 

Fire-grate :— 

Dimensions of fire-grates, 6ft. by 3ft.; total fire-grate area (two boilers), 
72 square feet; area of opening below each fire-grate, 2 square feet ; 
ratio of heating surface to grate surface (boilers only), 28°9 to1; ratio 
of heating surface to grate surface ( iser included), 55°5 to 1. 

Steam space :— 
Total steam space of the two boilers, 500 cubic feet. 


roe pf — 
Height of chimney above om about 180ft.; area of chimney at 
outlet (circular), 19°63 square feet. ‘ 








Principal Observations. 
Trial No.1. Trial No.2 





Duration of trial os as. wet on -. Shours .. 8 hours 
Steam pressure :— 
Mean steam pressure in boilers above atmosphere by 
steam gauge so. 90 we os os, A ere ee. 25S «- 155°5 
T Pp tu Fah. cor ip di g Pp 
deg. Fah. 368 -- 868°2 
Feed water :— 
Average temperature of water to economiser __,, 49 -- 49°4 
> i from ~~ ~ 217°7 .. 225°0 
Total weight of water fedinto boiler .. .. .. lbs. 76,192 .. 75,111 
Average weight of water fed into boiler hour ,, 9,524 .. 9388°8 


per 
Water evaporated per _— foot of heating surface 


Coal and ashes :— 
Total weight of dried coal fired. . 


Temperatures of air :— 





Total weight of air, and vapou: 1lb. of a 
ee ee ee 
Capacity for heat of gas, air, and vapour per 1 Ib. of 





furnace per pound of dry coal and the wanner of 
tion, temperatures measured from 32deg Fah. 
Dr. 


“oo” 8048 .. 7720 


Average . . per hour | a 

Total weight of ash and'clinker produced |...” “gor ‘7 908 
verage ’ ’ ” hi ” © i 9: 

Percentage of ash. : an <p BN —" 


Rca tee goatee Mak r 7°54 ., +99 
Description of coal— Slack from Townley Colliery (thin me 


Average temperature of externalair .. deg. Fah. 388 85°3 
a - air inside boiler house ,, 95 96 
we Me airpassingintofurnaces ,, 83 85°38 
Temperatures of gases :— 
Average perature of fur g leaving boilers— 
eg. Fah. 700 730 
Average temperature of furnace gases leaving econo- 
miser- .. .. 2. .s os oe oe « Gog. Fah. 888°6 .. 875 
mm. ae 
ught near chimney by water gauge.. .. inches + : 
Draught at back of fire-bridges by water gauge— .* a 
Damper in flue leading from economiser chamber 
partilyclosed § .. .. .. .. .. os «. inches 2 2 
Analysis of furnace gases and coal :— 
Analysis of furnace gases—percentage volumes— 
Carbonic dioxide COg .. .. .. .. we a. 9°02 . 9°98 
»  oxideCO .. ewe ee hae 10°. “10 
SEE ins ss, (an) a6? Gy ah. as oe «0k ac), 8°81 
a a ne ee 8l-ll 
(Or expressed in terms of gasesand air) .. .. .. 100°00 100°00 
Gases of combustion. . Seen da eae Ge . 
SEM SS Gn) dane) Me SK. 48, lee Ba) ae 70 12°00 
100°00 . , 
Analysis of dry coal— = ee 
SR oe ace ae percent. 80°56 . 80°56 
Hy n ” 5°02 . 5°02 
Sulphur. . *” 1°30 . 1°30 
—— ” 1°36 1°36 
xygen.. .. ’ 9°06. "06 
Mineral ash.. 1... ; . 270 1. 390 
100°00 .. 100°00 
Heat available in furnace per 11b. of dry coal (com- canal 
puted from analysis).. .. .. .. thermal units 13,843 .. 18,843 
ai Principal Results. 
ir :— 
Weight of gases produced per 1 Ib. of dry coal burnt 
Tbs. 11°600 ..  11°545 
. surplus air ° is - 9°644 .. 7608 
oe Hy, O vapour in air ,, ~* e » ie 075 
. steam from Hy, O mixed with coal a “029 . 029 


dry coal burnt . thermal units 5°2. .. 47 
Combustion :— 
Weight of dry coal fired per sq. ft. of grate per hour 
Tbs. 18°97 .. 13°4 
= ” a total heating 
a, re a eee "25. “24 
Evaporation :— 
Weight of water fed to boiler at observed tempera- 
ture per 1lb. of dry coal fired .. .. .. .. lbs. 9°46 .. 9°72 
Equivalent evaporation from and at 212 deg. Fah., 
assuming steam dry— 
8 Per Ib. of dry coal fired co co op Sts. 13°98 .. 11°00 
+) Perlb. of combustible burnt .. .. ,, 12°80 .. 12°73 
Proportion of water evaporated into actual steam 
percent. 97°15 .. 97°0 
Proportion of unevaporated water carried away with 
WPM oa cae van eh ae: ak percent. 2°85 .. 3-0 
Percentage of evaporation due to és 18°58) .. 14°18 
Efficiency :— 
Efficiency of boilers and economiser .. .. .. .. "TNT os “76 
ss on, RE ee ae so 2 *683 
pes economisersalone .. .. .. os o “416 .. 472 


Balance-Sheet of Boilers and Economiser.—Siowing the heat in the 


its appre ypria ° 




















| Trial 1. | Trial 2. 
_—EE 
Th. Th. 
units. units. 
To calorific value of 1 Ib. of dry fuel | 18,843 | 10,848 

































































| 
Heat contained in coal, air, and vapour at atmo-| 
spherictemperature .. .. .. .. .. . "| 5 16 
13,848 | 18,859 
Cr. _—s 
| ‘Trial 1 Trial 2. 
| Th. | Per Th. | Per- 
units centage. units. centage. 
By heat absorbed by water in boilers and| | 
economiser.. .. os e+ oe 0e{ 10,762] 77°71 | 11,088} 79°65 
Heat carried away in products of com-| 

sci soaeny, OC ee ae ee | 1,020, 7°87 976) 7°04 
Heat carried away in surplusair.. ..| 818, 5°91 620, 4°47 
Heat carried away in vapourinair . | 13) “09 12 09 
Heat carried away in superheated steam | 

from waterincoal .. . .. .. 36 26 35 25 
Heat lost by imperfect combustion 84 “61 75 “54 
Heat lost by unburnt carbon in ashes..| 698) 5°04 800, 577 
Heat lost in ashes drawn from furnaces 87 27 33 24 
Heat lost by radiation and heat unac-| | 

counted for .. an we -| 880, 2°74 270, 1°95 

{18,848} 100:00 | 13,859) 100:00 
Balance-Sheet of Boiler alone. 
Dr. 
Trial 1. | Trial 2. 
Th. Th. 
units. units. 
To heat value of 1lb. of dryfuel .. .. .. .. ..| 18,848 18,859 
13,848 | 13,859 
Cr. 
Trial 1, | Trial 2. 
Th. | Per- | Th. | Per- 
units. centage. ‘units. centage. 
By heat absorbed by water in boilers ..| 9300, 67°16 | 9473 | 68°35 
Heat carried away in products of com- 

WN ss bs. 4: *¢ au oe ¢ 1911; 13°80 | 1987 | 14°34 
Heat carried away in surplus air... ..) 1583) 11°07 | 1262) 9°11 
Heat carried away in vapourinair .. 24 17 2 Vv 
Heat carried away in superheated steam 

from water mixed with coal .. .. 40 “29 40 °29 
Heat lost by imperfect combustion, by 

unburnt carbon, and in ashes drawn be 

from furnaces .. .. .. .. «.| 819} 5°92 | 908 6°55 
Residue, including radiation and heat 

unaccounted for .. .. «2 «2 « 221 1°59 165 119 

13,848) 100°00 |18,859) 100°00 




















er Reacoce ee re ee Ill 
Weight of steam and unevaporated water used per 
ES od ee ee aa al 13°34 .. 13°03 
Weight per I.H.P. per hour computed from the 

MED os cs on a5 on be, oe ah ee 4 Se 
Percentage accounted for by indicator diagrams— 

y percent. 85 -- 85°3 
Weight of dry coal fired perI.H.P. perhour ..Ib. 1°41 .. 1°84 


wx our (boilers only +. a0 de, vs dus 4°58 .. 4°51 
ater evaporated per square foot of heating surface 
per hour (boilers and economisers) .. .. ..lbs. 2°38 .. 2°85 


The weight of steam used per indicated horse-power per hour by 
this triple-expansion engine when compared with the weight used 
by high-class densing engines under similar trials, 


shows a gain of about 20 per cent. in weight of steam used in 
favour of the triple-expansion engine. a 
The evaporative efficiency of the boilers and economiser is higher 
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ins, due mainly to the superior quality of the 
o- unity SS efficient combustion on the fire grates, The 
poo bined working of the engine, boilers, and economiser, measured 
by th weight of coal used per indicated horse-power per hour is 
by the weight], 1-4L1b, of coal being used on the first day, and 
be | th on the second, per indicated horse-power per hour, $ 
. ‘With the steam jacket of the high-pressure cylinder in use, it 

ayn noted that the weight of steam was a little less than with- 
- the steam jacket, but the vacuum was also rather better, 
hich would account for a part of the lessened steam consumption, 


Balance-Sheet of Economiser alone, 
Dr. Ei a a 


ee ; 


canal i “Trial 1, | Trial 2. 


Th. Th. 
units, units. 




















To heat jn gases leaving boiler per poundofdryfuel) 8508 | 8818 
3508 | 8318 
Cr. ae 
— | Trial 1. | Trial 2. 





| ‘Th. Per- | Th. | Per- 
‘units. centage. units. centage. 


~~) orbed by water in economiser, 1462 41°68 | 1565 | 47°24 
Oy et eek eee | 1887 63-79 1643 | 49-59 
[159 4°58 | 105| 8:17 














Heat carried away in escaping gases .. 
Residue, including radiation.. .. .. 





| 8508 10000 8818 | 100-00 





It would appear from the high-pressure diagrams that 1°9221b. 
of steam are used per revolution, of which only 1°693 lb, appear in 
the intermediate cylinder, therefore only showing 88-08 per cent. 
of the steam which passed through the pk eae cylinder. 
This is further reduced in the low-pressure cylinder to 1°672 Ib., or 
86°99 per cent, of the steam passed through the high-pressure 
cylinder. On the other hand, it will be noticed that it is 98°75 per 
cent. of the steam passed through the intermediate qiete, show- 
ing only a slight loss between these two cylinders. e feed pre- 
sent as steam is taken at release. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible ‘“ the opinions of our 
correspondents, 





SCREW PROPELLERS. 

Srr,—I am greatly obliged by Major De Villamil’s letter in a re- 
cent issue, as it calls attention to points whereon, to thoughtful 
persons, explanations may be acceptable. Illustrative examples 
are almost a necessity, but it is unnecessary for me to recur to 
former explanations, since any carefully reported experimental 
facts can throw a light on some doubtful points. Twelve months 
ago, at the spring meeting of the Institution of Naval Architects 
in London, Mr, Ww. White, C.B., F.R.S., read a paper on 
“ Recent Speed Trials of Vessels of the Royal Navy,” upon which 
your editorial comments were, “‘ one thing is clear,” a deep water 
measured mile course was a necessity, without which ‘the records 
of the trials of our swift cruisers are not worth the paper they are 
written on.” This subject, therefore, admits of further ventila- 
tion. Take the first of the vessels referred to by Mr. White. 
H.M.S.S. Edgar, 7350 tons displacement, on the measured mile 
propelled 20°5 and 18°8 knots, by 13,260 and 8520 indicated horses 
respectively ; while in deep water, the same vessel has been pro- 
pelled 20°97 and 19°25 knots, by 12,550 and 10,200 indicated horses. 
Stated definitely, this means the implied relation of power and 
speed on the measured mile, was— 


E=Divio (V— 5) we 
While in deep water this changes to: 
godly» *-9O™ 
The same law, with singularly different coefficients, 
Test, speeds, V = 20°5 18°8 | 20°97 19°25 
Subtract 151 151 60 60 
54 3°7 | 1497 13°25 
Factors “0909 | 08055 
Products = 4000-8308 | “4578-4048 
Add log. Vs = 1°8118 12762 | 1°3216 1°2844 
3 
Add log. D®' = 2°8198 2°3198 } 2°3198 2°3198 
Sum, or log. E = 4°1225 3-9308 4°0987 40090 
vite = 13,260 8519 12,550 10,210 


In perfect agreement with the data. Here, then, are certain 
facts, in the first ae to be recognised; then, is Mr. White’s 
hypothesis as to the effect of the limited draught of water at 
Stokes Bay the whole determining influence thereon? I may first 
notice the initial torque in the two set of circumstances. Since log. 


3 
) = (log. D® ~ a X) were 8°86 and 137 indicated horses respec- 
tively ; and, as I have shown, the foregoing relations may equally 
be written :— 

On the measured mile, E = 8°86 V 10 °™ ¥: 

In deep water, E = 187 V19 ™*V- 
Test again, thus :— 





Speeds, V = 20°5 18°8 20°97 19°25 

Factors = *0909 03055 

Products _ = 1°8635 1°7089 *6407 *5881 

Add, log. V = 1°8118 1°2742 1°3216 1°2844 
Add,log.8°86=  *9472 “9472 2°1365 2°1365=log 1387 


Sum,orlog.E= 4°1225 8°9303 4°0988 4°0090 
_Exactly as before, Q.E.D. In deep water the initial torque is 
15°46 times greater, and the Poncelet current factor only one-third 
of the value they had upon the measured mile trials. Another 
statement advanced, was: the second-class cruisers tried on the 
measured mile on the ears half a knot more speed than 
when tried at Stokes Bay. hich might cover an aspersion as to 
the length of the Scottish measured mile. So, nemo me impune 
lacessit, I may explain, it is thirty years since, on the invitation of 
Mr. John Napier, I accompanied him to mark off this mile at 
Wemyss Bay, where he had decided upon a very suitable position. 
One end of a carefully-measured rope was fixed to the end of the 
wooden pier at Skelmorlie, and the rope payed out in the line of 
the run, till exactly one nautical mile was run off ; the point on 
shore opposite this was noted, and when the posts were erected, 
the distance between was chained, and afterwards checked by the 
Admiralty authorities. Further, I have to depone: I have built 
many vessels, which, tried on this mile, afterwards, in terms of 
contract, before delivery, were tried at Stokes Bay. In every case, 
without ay ag a_higher speed was obtained by the Stokes Bay 
trials than by the Clyde ones, the differences ranging between one- 
third and one-half aknot. The reasons for this were not mysterious ; 
the best Welsh coal and Southampton stokers, well trained to its 
use, gave a better command of steam than supplied by the usual 
scratch crew of stokehold artists, in our Clyde experiments. I have 
remarked on the insight afforded by a careful study of torpedo 
boat trial phenomena, and would beg to call attention to a set of 
trial data in THE ENGINEER of January 14th, 1881. In this, to 
attain great benefits due to a deep immersion of screw, and free 
access of water, the screw was placed under the bottom, well for- 
ward of its usual stern post location. This proved a fallacy ; the 





results being greatly inferior to those obtained after shifting the 
screw to its usual place, in such vessels. These data were :— 


No. I. No. Il. No. ITI. 
First position Usual position, Usual position, 

of screw. high speeds. lower —. 
Speeds. Powers. jpeeds. Powers. Speeds. Powers. 
146 282 ind. horses.. 21°5 540 ind. horses.. 16°4 332 ind. horses 
163 375 oi .. 205 500 ,, .. 158 oh 

: : 19°35 488 ,, 4 
1785 462, + i } ion. 96°. 
185 = 512 =» A. Ge. 


The power and speed relations disclosed by these figures are:— 
By initial torque, generally, E = ) V 10° ¥ 
For No.1. E = 5-085 v 10" ¥" 
For No. II. B= 1024 V 10°" 
For No, III. E = 98 v.10" 
By ben displacement and subdominant speed (D = 32 tons, log. pt 


Generally, E= pty 10° —*® * 








For No.l. E=8sviov—°% 
For No. Il. E=sviov + 9% 
For No. II. E=8V10¥ ~ 2 

Test these latter, as follows :— 

No, I.—True speeds V=146 = ..-:16'42 178044. 185 
Subtract 5°08 5°08 503 |. 508 
Differences = 9°57 -~ i100 12-774 13°47 
Product by “04 = 8898 |. 4556 5110 “5888 
‘Add, log. V= 11646 |. 1°2154 1°2505 1/2672 
‘Add, log.8 = 9080 |. “9030 
Sum, or log.E = 2°4504.. 25740 .. 2°6645 ..  2°7090 
x E= 2821 :. 8750 |. 4620 *. 5118 
By data = 2820 |. 8750 .. 462. |. 512-0 


Note, the agreement is perfect, if the observed speeds 16°3 and 
17°85 are taken as 16°42 and 17°804, differences, so slight, as to 
lie well within the probable errors of observation. 





No. IL.— V= 21°55 20°65 19°35 18°0 16°4 18°5 
Then, V+6= 27 26°65 25°35 24°0 22°4 24°5 
(V + 6) 018 = “4950 “4797 = — *4568 *4320 4032 4410 


Add log. V= 1°8324 1°3149 1/2867 1°2558 1°2148 1°2672 
Add log. 8 = 9030 9030 “9030 “9030 “9030 9030 
Sum, or log. EK 2°7304 2°6976 2°6460 2°5908 2°5210 2°6113 
«* 587°7 498°6 442°6 889°3 332°0 408°6 
By data 540 500 438 890 832 ? 
The agreement is obviously, so close; the slightest error in the 
speeds would explain the differences! 





& 
iw 








No, IIL.— V= 16°48 15°8 14°5 18°5 
Subtract 11°4 114 11°4 11°4 
Differences = 65°08 44 31 74 
Product by 08 = “4024 *B520 "2 5 
Add log. V= 1°2156 1°1987 11614 = 1°2672 
Add log. 8 = “9030 “9030 9030 9030 
Sum, orlog. E = 275210 2°4537 2°3124 + 2°7382 

a = 832 284°3 205°3 547°3 
By data = 332 285°0 205°0 ? 


Agreement with No. III., nigh perfect, if the speed observed 
16°4 be taken as 16°43 knots. The following are obvious deductions 
from the entire series ; this small light draught vessel is propelled at 
speeds 16°42 and 18°5 knots by 375 and 512 indicated horse-power 
respectively, calculation No. I. But with the screw reverted to 
the usual position, then 16-4 and 18°5 knots are attained with 332 
and 408-6 indicated horse-power, a clear gain of 40 and 100 indicated 
horses, at the respective speeds. As has been pointed out, this is 
definitely indicated, and measured, by the factor 10 (V —503) 04 of 
formula I., being changed into 10 (V + 6-018 of formula II., which 
may be further noticed, inasmuch as the intensity coefficient -018 
is the smallest that has come under my notice—in the lower speeds 
of most torpedo boats, it is ten times as great—and, further, is 
a sole instance of a case, where the subdominant speed is negative. 
In all cases I have published, (V — X) is less than ¥ sometimes by 
so much as 16 to 18, but here this factor is (V +6) so much greater 
than V. Note: these are high-speeds, with the vessel now capable 
of travelling about three knots faster than with the first position 
of screw. But next: at 16:4 knots, with no other reported 
variation of conditions ; some cause, at lower speeds, changes the 


factor 10 +? ”® into the markedly different one 10’ —" ? ™ o 
formula III., and which, if it had not thus changed—as shown in 
last column—at 18°5 knots, would have required 547°3 indicated 
—— for that speed, instead of the 408°6, with formula II. 
regnant. 

have to insist upon a strictly mathematical conclusion. With 
such remarkable variations taking place in all vessels, in no case 
is there a change of law. We have only a change of coefficients, 
which implies that some circumstance has altered ; the law remain- 
ing the same. Depth of water is a circumstance, no doubt, but of 
several which influenced Mr. White’s data, it is questionable 
whether the depth of Stokes Bay had the extreme importance. 

I notice Major De Villamil points out: a function of the force 
10¢V may be expanded into a series of terms of powers or 
parabolic functions of V, each multiplied by an indeterminate 
coefficient or parameter Is this not inconsistent with the 
admission, as a fact, ‘‘ the resistance of a steamship does not follow 
a parabolic curve, but a logarithmic one?” An arbitrary selection of 
a number of minor errors would only be a, practically, unworkable 
approximation to the much simpler admitted truth. 

April 27th. ROBERT MANSEL. 


=> 





SOLAR GRAVITATION AND ECLIPSE PHENOMENA. 

Str,—It may not be inopportune to consider the influence which 
the enormous value of gravitation on the sun has on the movements 
and eruptions of matter which become visible to the unaided eye, 
even on the solar periphery during an eclipse. 

We may remark on the—at first sight—paradoxical fact that 
the surging mobility characteristic of wave motion is aided by 
weight. A solar sea possesses a liveliness of motion incomparably 
greater than a terrestrial one—there the value of gravity is pleted 
small. Mass is of course the same everywhere—on the sun or on 
the earth—and is indestructible, while weight is variable with 
locality. Mass has then, of course, an existence which has no 
necessary connection with weight. We may illustrate this by the 
case of a sphere rolling on a horizontal surface on the sun, where 
although the weight is twenty-eight times as great as on the earth, 
it may be started into motion as easily on the sun as on the earth, 
because its mass—or inertia—is the same in both localities. Take, 
for example, a steel sphere weighing 11b. on the earth. Start it 
into rolling motion with a certain velocity, and observe the force 

uired. Suppose the — placed on the sun. It will weigh 
281b., and yet it may started into motion with the same 
facility as on the earth—supposing it to roll on a hard steel surface. 
Although weighing 281b., it may be started with as light a fillip or 
jerk as if gravity on the sun were of the terrestrial value. But a 
sphere of 281b. weight on the earth will be difficult to start. Good 
exemplification of the distinction between mass and weight, too 
often overlooked. 

We may now illustrate the fact of the surging mobility of waves 
being facilitated, in a certain sense, by weight. An ocean on the 
sun would weigh about twice as much as a terrestrial ocean of 
quicksilver, or not far from three times as much as the same quan- 
tity of lead, bulk for bulk. But the waves of the solar sea—sup- 
posing it to exist—are really far more mobile and lively than those 
of a terrestrial one, for they rise and fall with five to six times 
(,/28 times : solar gravity being 28 when terrestrial gravity is 
unity) the promptitude of the same swell on an earthly sea, while 
the weight of the solar sea is, bulk for bulk, enormous, yet the mass 
is no greater on this account. In other words, the inertia of the 








solar ocean is evidently not influenced by the high solar value of 
gravity. 

Gravitation may be viewed dynamically merely as a pressure 
tending to flatten the waves of the sea, or more correctly to main- 
tain the pendulous motion. Any wave disturbance rights itself 
then all the more quickly the greater ee 
So on the sun—if we imagine it cooled down to this point—we 
should have lively seas possessing a mobility startling to us, accus- 
tomed to the view of the terrestrial ones. 

During an eclipse the fluid and gaseous matter of the molten 
solar sea is observed to project itself thousands of miles beyond the 
solar periphery, and the oscillatory movement must be executed in 
about one-fifth the time that would be required in the case of an 
analogous terrestrial perturbation. Sometimes, no doubt, the 
phenomenon may be the direct explosive projection of matter, but 
powerful oscillations must accompany it if the sun be fluid. This 
greater promptitude of adjustment of equilibrium on the sun may 
render photographs of disturbances more difficult than otherwise 
would be the fact. It may be filled in by any according to fantasy 
readily. How, for example, on a small asteroid, by way of con- 
trast, the disturbed sea would remain almost stationary in compa- 
rison, with waves falling so slowly that it might be difficult to 
imagine them liquid. “The natural mobility in the sense of self- 
a action in the direction of gravity is almost nil on the 
asteroid, where weight itself is almost nothing.* 

A projected jet of a fire engine directed against a building would 
continue to produce exactly the same mechanical effect—pressure— 
if the jet suddenly lost its weight. Two railway trains, su 
to lose their weight immediately before collision, would collide with 
the same force asif they had retained their weight—another fair illus- 
tration of the difference between mass and weight. There — 
to bean almost ineradicable tending, even among some of the 
scientific, to regard weight as something inherent. How can the 
‘‘imponderable” ether do work, one may see sometimes asked. 
The above illustrations may serve, not without utility perhaps, to 
accentuate the distinction between mass and weight, and at the 
same time invite attention to some solar phenomena dependent on 
the constancy of mass combined with the enormous accession of 
weight attendant on transference of mass to the sun. Moreover, if 
taking a dynamical view, we regard gravitation as simply caused 
by the pressure of a material agent acting against the ‘‘ gravitating” 
body, it may be difficult to make any confusion between mass and 
weight. 

The above results are tolerably easily deducible, no doubt, but 
in my view, an instant’s thought should scarcely be necessary to 
arrive at a just estimate of fundamental principles, which are 
themselves advantageously kept before the eyes, without which 
they may, practically speaking, resemble unknown facts, and may 
escape being directly applied to phenomena occurring in nature. 

Hamburg, April doth. S. TOLVER PRESTON. 





AMERICAN RAILWAYS AND ENGLISH COAL TRAFFIC. 


Srmr,—In the book on “‘ North American Railways,” by T. Biite 
and A. Von Borries, reviewed in your paper of March 3lst—p. 276 
—there are some misstatements pe hase due to the necessarily 
hasty and surface investigation by these German engineers, and 
such misstatements must be expected in such works. As to rails, 
reference might have been made to 90 lb., 95 lb., and 100 Ib., all of 
which are in service, the latter on these roads. On trains of any 
importance on the principal lines there are parlour cars, with a 
smoking compartment to each car, and on some lines the ordinary 
cars have a smoking compartment. In general, however, there is 
a smoking car on ordinary trains. Freight or goods cars do not 
have me gp bottoms, such an arrangement being specially for ore 
and coal, and hopper-bottom cars are not used to any great extent 
in the West, the coal stations on the Western roads not generally 
having the elevated trestles necessary for the use of the hopper 
bottom. Box or closed freight cars are much more generally used 
here than in Europe. More might have been said of the signals 
and block system, as a large number of roads have applied 
them on the busy sections of their roads during the past few years, 
and have introduced different systems. 

The distinction of four-wheel trucks, or ‘‘ bogies,” for passenger 
engines, and two-wheel trucks for freight engines, is not correct. 
Mogul engines—six drivers and a two-wheel truck—are used to 
some extent in passenger service; while eight-wheel engines 
—four driving wheels and a four-wheel truck —and ten-wheel 
engines—six driving wheels and a four-wheel truck—are very 
poe. § used in both passenger and freight service. As to com- 
pound engines, I think the four-cylinder type far outnumbers the 
two-cylinder type, and of the latter few use the Worsdell-Von 
Borries valve, so that they cannot rightly be said to be of the 
Worsdell-Von Borries system. Iron cabs are used on several 
roads, and in all cases the enginemen and firemen have seats, 
either fitted upon lockers or hinged to the side of the cab, to be 
out of the way when not in use. The seats give an excellent 
view of the line, the cab being high up above the driving wheels, 
= ee a door—with window—opening on to the running 
boa’ 


In both Wagner and Pullman sleeping cars of the ordinary 
pattern the berths are lengthwise of the cars, there being really 
no distinctive or apparent differences in the cars, these differences 
being mainly in such details as the locking of vestibules, the 
hinging of the berths, &. The Pullman Company now controls 
the Mann boudoir car system, with crosswise berths in state-rooms 
opening off from a side corridor ; but these cars are only used to a 
very limited extent, and both the Pullman and Wagner companies 
have special arrangements of cars with separate state-rooms for 
day and night service. As to car heating, the system of heating 
by steam from the locomotive is much more generally used than 
the hot water system. In reference to the Janney type of coupler, 
more generally known as the M. C. B. type—there are a great 
many varieties of this coupler, differing in matters of detail, but 
all, of course, on the same principle, and practically the same as 
far as coupling goes—it should have been stated that it is an auto- 
matic coupler, as that is one of the most important features of this 
bd of coupler. 

ith regard to the coal traffic, which is becoming a serious 
interference to other traffic on some English railways, leading in 
some cases to four-tracking the main line, I think it would pay 
such roads to adopt for that traffic the American type of freight 
car of large capacity, with engines powerful enough to haul greater 
train loads than at present, the trains being fitted with continuous 
brakes, so that they could be run at high speeds and still be weil 
under control, as in our heavy ‘fast freight” service for dead 
meat, cattle, and such perishable freight as fruit in the peach and 
banana seasons. E. E. Russet TRATMAN, 

103, Tribune-building, New York, A.M. Am. Soe. C.E. 


SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


Str,—The announcement kindly permitted in your esteemed 
journal of March 81st still brings so many applications that I beg 
you will allow me to state that Messrs. Priestman will be glad to 
see anyone interested in this development of my reversible pro- 
pellers on board the Petrel, which will call at Westminster Bridge 
pier at 2.30, 3, and 3.30 p.m. on the afternoons of Tuesdays and 
Thursdays. RoBERT McGLasson. 

Selhurst, S.E., May Ist. 


(For continuation of Letters see page 391.) 





* Of course, the above are not mere theories, but facts, themselves 
deducible from a basis of demonstrated fact, where no doubt is possible. 
It is just as absolutely certain that gravity on an asteroid, say 40 miles in 
diameter, is nearly negligible, as it is certain that the value of gravity on 
the sun is about twenty-eight times that on the earth. In fact, in the 
case of an asteroid 40 milesin diameter, of the mean density of the earth, 
a bs, would fall freely through rather less than lin.—viz. ‘9in. in one 
second, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

.*. We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not maneyonty Rie publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

A. W. Y. (Leeds).— There is no standard of any kind for cutters. 

J, 8.—Your son is eligible for a berth in an engine-room. You will have to 
apply to some firm of shipowners or some firm of marine engineers for an 
appointment, At present you will have very great difficulty in getting a 
berth for him, so many steamers are laid up. 





THE OUTPUT OF BOLTS AND NUTS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents give any idea of the annual 
output of bolts and nuts in this country? 0. M 
Northampton, May 8rd. oe 
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MEETINGS NEXT WEEK. 


InsTITUTION oF CrviL ENnoINEERS, — Tuesday, May 9th, at 8 p.m. 
Ordinary meeting. Resumed discussion on Messrs. Jamieson and 
Howell's paper, ‘ Mining and Ore Treatment at Broken Hill, New South 
Wales,” —Wednesday, May 10th, at 8 p.m. Students’ meeting. Paper on 
“The Introduction of Rubble Blocks into Concrete Structures,” by Mr. 
J. Wilson Steven, Stud. Inst. C.E. 

InstTITUTION OF ELECTRICAL ENGINEERS.—Thursday, May 11th, at the 
Institution of Civil Engineers, Great George - street, Westaninster, at 
8 p.m. Paper: “On the Prevention of Sparking, Compound Dynamos 
without Series Coils or Magnets, and Self-exciting Dynamos and Motors 
without Winding upon Field Magnets,” by Mr. W. B. Sayers. 

Nortn-gast Coast InsTiTUTION OF ENGINEERS AND SHIPBUILDERS.— 
Tuesday, May 9th, at the Durham College of Science, Newcastle-on-Tyne, 
at 8 p.m. sumed discussion on Messrs, Jo and Marlborough’s 
paper, “Types and Proportions of Mercantile Steamers ;” and on Mr. 

endall’s paper, ‘‘ Strains of Tank Steamers.” 

LiveRPooL ENGINEERING Society. — Wednesday, May 10th, at 8 p.m. 
Annual general meeting. Adjourned discussion on Mr. Pierce's paper, 
“Engineering Contracts.” 

_ INCORPORATED ASSOCIATION OF MUNICIPAL AND CounTY ENGINEERS.— 
Saturday, May 6th, in the Town Hall, Manchester, at lla.m. District 
meeting. Mr. J. Allison, Mem, Inst. C.E., the City Surveyor, will give a 
short description of the main feat of the Manchester main drainag 

now being carried out, which will be illustrated by detailed plans on 
view in the room. 11.45 a.m,: Lunch in the Town Hall, 12.15 p.m.: 








Leave in brakes for the following Panes of interest :—(1) Stretford-road 
(near Erskine-street), Bellmouth Junction, where sewers 9ft. drain and 
7ft. drain oe Fond one 14ft. by 10ft. 6in. (2) 8 works at 
crossing under the dgewater Canal, flood gates, sluices, and storm 
overflow chamber. (8) Precipitation tanks (nearly completed) at Davy- 
hulme ; machinery rooms. di) Leave at 3.45 p.m. for eten Locks, on 
the Manchester Ship Canal, permission to view which has been kindly 
nted by Mr. E. L. Williams, M. Inst. C.E., the Chief Engineer ; and it 
expected that the Resident Engineer in charge of this section will be 
present to explain details. Walk up canal to m Bridge, where the 
e eering features of swing bridge, and aqueduct, and hydraulic lifts 
be seen in progress. 
Roya. Instirvtion or Great Britars.—Monday, May Sth, at 5 p.m. 
General monthly rage TT May 12th,at9p.m. The Right Hon. 
Lord Kelvin, D.C.L., LL.D., P.R.8., on “ lsoperimetrical Problems.” 


Society or Arts. — Monday, May 8th, at 8 p.m. Cantor lectures: 
** Mosaic: Its History and ice,” by C, son Townsend, 
F.R.1.B.A.—Tuesday, May 9th, at 8 p.m. Applied art section: ‘ Primi- 
tive Art in Egypt,” by Professor W. M. Flinders Petrie. — Wednesday, 
5 10th, at 8 p.m. Ordinary meeting: ‘‘ The Richmond Lock and Tidal 
Weir,” by J. B. Hilditch., 

Gro.ooists’ Association. — Friday, May 5th, at University College, 
at 8 p.m. Paper on “‘ The Reptiles of the Elgin Sandstones,” by E. T- 
Newton, F.G.8S, — Saturday, May 6th, excursion to the New River Com- 
pany’s works at Amwell and Ware, under direction of J. Francis, M. Inst. 
C.E., and W. bingy F.R.S.—Saturday, May 18th, excursion to Farnham, 
under direction of H. A. Mangles, F.G.8., and H. W. Monckton, F.G.S8. 





DEATH. 


On the 22nd April, at the residence of his son-in-law, Dr. Miller, Percy 
House, Perey-circus, W.C., JoHN MackInway, M.I.C.E., F.R.G.S., late of 
Bombay, and of Colaba, Herne Bay, Kent. 
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THE CHICAGO EXPOSITION. 


THE Chicago, or to give it its proper title, the 
Columbian International Exposition, was opened on the 


lst of May. The event was, we are assured, a great 
success. There were nearly half-a-million of people 
present. There was at least one good fight, and the 


police had to interfere. Two German newspaper men 
were locked up for the night, and released the next 
morning with apologies. There were seas of mud, 
thanks to the incessant’ rainfall, through which the 
visitors waded over their ankles. Nothing in any 
department was ready; but the noise was prodigious. 
Precisely at noon the President of the Republic touched 
an electric button, and then a good deal of machinery 
began to work. Everyone congratulated everyone else, 
and the thing was done. 

It is said that to obtain anything like a fair notion of 
the contents of the Exhibition the visitor must traverse 
a distance of fifty miles. The Exhibition is a great town 
in itself—a town of magnificent buildings. The magnitude 
of the affair appals the mind and oppresses the intellect. 
No one knows where to begin or what tostudy. It is an 
epitome of human knowledge. Of all the arts and sciences. 
The past and the present are represented ; the future is 
at least indicated. One wonders what it all means; what 
is its purpose. To what ends it will work time will show. 
Our special representatives have been in Chicago some 
weeks. We have already given our readers an adequate 
idea, we trust, of the buildings; of their contents we 
shall speak bye and by. But we cannot forget that the 
exclusive commercial policy of the people of the United 
States has deprived the Exhibition of its interest and 
its charm for Britain. Frankly, we go there to learn all 
that we can. Certain of our manufacturers are well repre- 
sented, and rightly so, because itis well that we should show 
South American visitors that Britain can supply the world’s 
needs at prices which are not exalted by an erroneous 
State policy. We shall endeavour to place before our 
readers all the information that is likely to be of use to 
them, while we take care that home interests are not 
neglected. English engineering shall not be swamped in 
our pages by American engineering. In that way we 
think we shall best fulfil our duties. The gentlemen who 
represent us are, in the fullest sense of the word, com- 
petent to select, to arrange, to criticise those exhibits 
information concerning which is likely to be of value 
to our readers, and we shall endeavour as far as possible to 
place the information which we shall publish before our 
readers in the form most likely to of use to them. 
It is not, we think, necessary to say more on the subject 
just now. Our latest advices tell us that practically 
nothing of engineering interest will be really ready for 
examination for at least three weeks. In this respect the 
Chicago Exhibition only follows the example of other 
Exhibitions. Once more history repeats itself. 


THE BOARD OF TRADE AND CHANNEL STEAMERS. 


ATTENTION should, we think, be directed to the 
influence of the Board of Trade on the construction of 
Channel steamships. The London, Chatham, and Dover, 
South-Eastern, London and Brighton, South-Western, 
and Great Western railway companies, all run steamers 
to the Continent. But their ships have to compete with 
French and Belgian vessels. The paramount demand of 
the public is for speed. Now, everyone who has had any- 
thing to do with the designing, building, and running of 
high-speed vessels, especially those of shallow draught, 
knows that it is of the utmost importance to save weight. 
In small vessels with a displacement of a few hundred 
tons a saving of even a dozen tons isa distinct gain. The 
French and Belgian vessels are very little trammelled in 
this respect, while the English builders and engineers 
are met at every turn by Board of Trade rules and regu- 
lations, which are in most cases exceedingly vexatious, 
and unnecessarily exacting. Scantlings needlessly heavy 
are insisted upon ; boilers and engines weigh much more 
than any reasonable demands for safety dictate. The 
result is that in the matter of speed we shall certainly 
be beaten. 

It is a thing of everyday experience that the public 
care very little to inquire whether one steamship is 
safer than another. They take it for granted, and they 
are wise in taking it for granted, that the great English 
railway companies will not send across the Channel 





steamers which are in any way unsafe ; and as a matter of 
fact travellers will select those steamers and that route on 
which they are most comfortably carried at the highest 
speed. But the Board of Trade does not concern itself 
with this, or, indeed, any other commercial facts. It 
ought to be patent that there is a considerable difference 
in the conditions under which steamers are worked. 
That which is necessary, or at least expedient, in the 
case of a ship constantly making lengthy voyages in 
stormy seas, and under conditions of comparatively 
imperfect supervision, is not necessarily even expedient 
in case of vessels like those of our railway companies, 
which make voyages of four or five hours’ duration, and 
are constantly and most efficiently supervised by officers 
who have not to study economy with rigorous exactness. 
The ships of our railway companies are as carefully and 
as incessantly looked after as are the locomotives. They 
are in charge of men of the highest skill and experience. 
It seems to be clear that under the circumstances very 
considerable relaxation of official rules ought to be made 
by the Board of Trade, and they could be made without 
incurring the smallest risk. 

Furthermore, it may be asked by whom have the rules 
and regulations, in many cases so oppressive, been pre- 
pared? Common sense says that these rules, asto dimen- 
sions, weight, &c., of parts, should have been drawn up in 
consultation with the best engineering and shipbuilding 
authorities in the country; and that, furthermore, they 
should be revised from time to time as progress is made 
in the art of producing and putting materials together. 
But it can scarcely be said that the rules ever undergo any 
intelligent revision. All the changes that have been made 
for the better have been the result of pressure brought to 
bear on the Board of Trade. The outside public knows 
very little of what goes on in this respect. Years ago, 
when heavy pressures came to be used at sea, the Board 
of Trade was horrified, and threw obstacle after obstacle 
in the way. In one case the Board refused to pass a set 
of boilers for more than 140lb., when the owners insisted 
on carrying 1601b. The contention was so sharp that the 
owners told the Board they would send the ship to sea 
with 1601b. on the safety valves and take the legal con- 
sequences. Then the Board gave way, and a compromise 
was patched up, and the safety valves were loaded to 
155 lb. Such contests should never take place. The 
Board of Trade ought to revise its rules in the light of 
experience. We do not for a moment wish to imply that 
the Board does not do good service or that it lacks intelli- 
gence; what is needed is more intelligence and less red 
tape. Because the boiler of an ocean tramp, which may 
be absent from England for a year at a time, must have 
plates of a certain thickness, why should it follow that the 
plates of a boiler in a first-class high-speed Channel steamer 
should be of equal thickness? If we examine the rules 
as laid down in Mr. Trail’s book on boilers, we find that 
the thickness varies with the pressure and the workman- 
ship for the same diameters. Not one syllable is said 
concerning the working conditions. There is scarcely a 
boiler in a man-of-war that would be passed for the 
pressure by the Board of Trade, hardly a crank shaft 
that would be deemed heavy enough to transmit the power 
developed by the engines. These things are admissible 
in a man-of-war, because it is assumed that the con- 
ditions of service are satisfactory. But they are at least 
as satisfactory in a first-class passenger steamer. 

The Channel steamers are handicapped by the shallow 
entrances to the ports in France and Belgium. They 
cannot well draw more than about eight feet. They must 
be narrow in beam that they may be fast. They cannot 
be large vessels, because, in the first place, the harbours 
could not accommodate them, and in the second, it would 
not pay torun them. Boats of this kind must be kept 
down in weight as much as possible, while the material 
and workmanship are superb. Why should English vessels 
of a given displacement weigh eight, twelve, or fifteen per 
cent. more than French or Belgian boats of the same 
displacement ? Is the Board of Trade really prepared to 
prove that the Continental boats, built probably in 
Scotch or English yards, are unsafe? No attempt will 
be made, or could be made with the least hope of 
success to do anything of the kind. We repeat that 
it is time attention was directed to this matter, and 
that the Board of Trade took counsel with the ship- 
builders and engineers of the country, and adopted such 
a line of action as would permit our railway companies 
to compete on even terms with their French rivals. 
Probably Parliament is too busy just now to pay any 
attention to such matters, but good would be done 
perhaps by asking a question in the House. The grave 
defect of the Marine Department of the Board of Trade 
is that it will not keep itself in touch with the engineers 
and shipbuilders, and that no one knows who is really 
— for rules and regulations, which are applied 
without proper discrimination, in accordance with the 
best red tape practice. 


COPPER FOR FIRE-BOXES. 


THE question as to what quality of copper is best fitted 
for use as a material for fire-boxes and for steam fittings 
generally, has long occupied the minds of locomotive 
engineers, and others who have had to use copper at 
temperatures above the ordinary. By long practice and 
experience, many have found that copper containing a 
moderate amount of certain foreign elements withstands 
the arduous conditions of its existence better than that 
more nearly approaching chemical purity. On the other 
hand, the knowledge that some at least of the impurities 
present in ordinary commercial copper are distinctly 
deleterious, has led to the attempt to limit their amount, 
and even to specify the nature and quantity of those that 
may be tolerated, as if the effect to be ascribed to each 
had been definitely ascertained. To add to the confusion 
created by the existence of these opposing modes of 
regarding the matter, the coppermaker— who has 
excellent reasons for wishing to be saved the labour and 
expense of removing some of the impurities of his cruce 
material—has given forth, with no uncertain tongue, 
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that he alone knows what copper should be; and that 
it is the duty and privilege of every right-minded 
engineer to take what is sent him and be thankful. 
Perhaps with a class or profession less apt than engineers 
are, as a body, to act according to their own judgment, 
formed after the examination of any question with the 
aid of the best information and impartial advice that is 
available, this somewhat biassed assertion might have 
been accepted. As things actually are, however, a 
different course has been adopted. One engineer will 
require that the copper supplied him shall contain not 
more than 0°5 per cent. of matter other than copper ; 
another will demand that the arsenic shall not exceed 
a given amount—0°15 per cent., for example—and thus 
an attempt at setting up some sort of standard has been 
made. But the data for a standard of the kind are yet 
scanty, and no satisfactory issue is possible until a 
further supply of facts has been obtained and their 
significance comprehended. 

As some contribution to a subject of which it is 
unnecessary to urge the importance—for no one is likely 
to dispute it—we published some months ago an article 
detailing the chief results obtained by Professor Hampe 
in an investigation on the influence of the presence of 
small quantities of impurities upon copper, and indicated 
that, as far as the experiments went, they tended to show 
that the addition of small quantities of arsenic and 
antimony to pure electrolytic copper was mechanically 
advantageous, raising the tensile strength considerably 
without impairing the ductility. At the same time we 
pointed out that the figures given were not conclusive, at 
least to the locomotive engineer, as they did not embrace 
the behaviour of copper at temperatures approaching 
that to which a fire-box plate is subjected. In the 
absence of experiments covering this part of the inquiry, 
the bare results, though doubtless correct as far as they 
went, were to be received with some reserve. This gap 
in our knowledge has now been partially filled by the 
work of Professor Roberts-Austen, acting for the Alloys 
Research Committee of the Institution of Mechanical 
Engineers, the results of which investigation were pub- 
lished in the second report of the committee, made at a 
recent meeting of the Institution. The matters touched 
upon in this report are as varied and profound as our 
knowledge of the abilities of its author would lead us to 
expect; but though the report is full of topics of the 
greatest interest—some of them, moreover, bristling with 
polemical possibilities—we shall studiously refrain from 
yielding to the temptation to pursue these pleasant bye- 
paths, and endeavour to deal solely with that part of the 
report which has a direct bearing upon the practical 
question of what constitutes a good copper for fire-box 
use. 
The first question of present technical importance 
raised by the report is whether copper can exist in an 
allotropic state—in plain words, is there but one kind of 
pure copper or more than one? Seeing that copper pre- 
pared by electrolysis may have as low a density as 8-0, 
while the figure for normal copper is 8°9, and that, 
further, the copper prepared in this manner is more 
readily oxidised and otherwise acted upon chemically 
than the denser variety, there seems reason to answer 
this question in the affirmative. But as copper of what- 
ever origin, when worked, approximates in density to the 
higher of the two values given above, the probability of 
the existence of a second quality of pure copper capable 
of being produced under suitable conditions is of no 
immediate importance. Fire-box plates are not yet 
made by electro-deposition strictly to size and ready to 
be put into place without working. Putting aside, then, 
the fact that pure copper probably exists in two forms, is 
it to be assumed that all copper free from foreign metals 
is necessarily identical in quality? By no means, for 
copper that has been freed from all foreign metals may 
yet be impure, and show its impurity by the dirtiest 
behaviour. Copper as it comes from the refining hearth 
has had all but the merest traces of foreign metals— 
much more such easily oxidisible impurities as sulphur— 
eliminated from it, and yet an ingot of that copper is 
brittle, “‘ dry,” and worthless as a material for engineer- 
ing purposes. This is because in the process of refining 
it has taken up some of the oxygen of the air that was 
used to burn out its original impurities, and the metal 
thus resulting, containing a small quantity of cuprous 
oxide in solution, is as different from good tough copper 
as two materials of nearly identical composition can well 
be. Now, it is found by experience that if the whole of 
this absorbed oxygen be removed, the copper is inferior 
to that in which a fraction of the intruding oxygen is 
suffered to remain—the amount depending, in the case of 
ordinary commercial copper, upon the nature and 
quantity of the traces of foreign metals not removed by 
the refining process, and constituting one of the objects 
of the craft of the copper refiner. Thus it comes to pass 
that, apart from the belief in the allotropy of copper, there 
is excellent reason for regarding the commercially pure 
metal as comprising two distinct kinds, the one prepared 
by a process like electro-deposition, which does not 
involve the partial oxidation of the copper, and the 
other produced by dry roasting and retaining a certain 
amount of cuprous oxide. 

If, then, it be admitted that electrolytic copper con- 
taining no oxygen, and copper purified in the dry way 
and retaining a small quantity of oxygen, are essentially 
distinct, it follows that the effect of the addition of small 
known quantities of foreign elements, such as arsenic and 
the like, to the former will not necessarily be identical 
with that produced upon the latter by similar treatment. 
But all the best work that has been done up to the 
present has been carried out with electrolytic copper as 
the starting point, and therefore it is at once obvious that 
a complementary research with copper containing a little 
oxygen, but otherwise pure, is necessary ; it will doubt- 
less receive the attention of the Alloys Committee in due 
time. It may be noted, however, that the committee is 
only a little in advance of the age in dealing exclusively 


when copper refined by any dry process will be a museum 
curiosity. The present results, therefore, like Hampe’s, 
refer to the influence of impurities on electrolytic copper 
free from oxygen. The copper prepared by Professor 
Roberts-Austen and cast into rods was free from lead, 
silver, antimony, arsenic, tin, iron, nickel, sulphur and 
phosphorus, but contained a minute trace of bismuth. 
This purity is remarkable, as most previous experiments 
have failed to obtain a metal perfectly free from sulphur 
—at least when prepared by the electrolysis of copper 
sulphate—and antimony is known to cling to copper with 
the utmost pertinacity. The standard material is, there- 
fore, at least as good as any that has been used before for 
similar investigations. When tested as cast, without 
being worked, it had an ultimate tensile strength 
of about 19,000lb. per square inch at the ordinary 
temperature with an elongation of 20 to 35 per cent. on a 
length of 4in. Rods of the same copper, after having 
been hammered, rolled, and annealed, had a_ tensile 
strength of about 30,000 lb. per square inch, and an ex- 
tension of about 30 per cent. When tested at elevated 
temperatures no great change occurred up to 480 deg. 
Fah., after which a decrease both in the tensile strength 
and elongation took place, until at 754 deg. Fah. the 
former was 21,000 1b., and the latter 15 per cent. Rods 
containing 0°2 per cent. of arsenic gave very similar 
figures, and increasing the amount of arsenic to 0°5 per 
cent. caused no falling off in strength. The test pieces 
prepared from copper containing higher percentages of 
arsenic were tested as cast, and no useful comparison can 
therefore be made between them and the foregoing 
figures. No experiments were made with copper contain- 
ing antimony. It will be noticed that the higher values 
found by Hampe for copper containing arsenic and anti- 
mony, and quoted by us in an article already referred to, 
are not confirmed by the report of the Alloys Research 
Committee. The most that can be said is that arsenic 
up to 0°5 per cent. has but little effect upon the mechani- 
cal properties of pure electrolytic copper at high or low 
temperatures. 


light concerning arsenic in copper, the evidence of the influ- 
ence of bismuth is sufficiently remarkable. Copper contain- 
ing 0-1 per cent. of bismuth had a tensile strength of only 
18,000 lb. per square inch at the ordinary temperature, and 
this dropped to 5620 Ib. at the very moderate temperature 
of 8324deg. Fah. The copper was too brittle to work, and 
therefore direct comparison with the figures given above 
is not possible, but it is plain enough that bismuth has a 
most deleterious effect upon the strength of copper, and 
it was also shown that its sinister influence does not dis- 
appear altogether even when as little as 0-002 per cent. is 
present. Assuming for the moment that the effect of 
bismuth is not neutralised by that of other impurities 
commonly present in copper, it is clear that its 
presence in all but the veriest traces must be totally 
tabooed. The cause of the action of bismuth has been 
discovered. It is the tendency of a portion of the 
bismuth to remain almost unalloyed and capable of 
retaining its fluid condition after the bulk of the copper 
has set, and thus forming brittle cleavage planes, that 
rob the copper of its strength. These are the main 
results of the work of the Committee as far as it affects 
the question of copper for fire-boxes. It will be seen 
that much remains to be done. At present the influence 
of only two of the metals—arsenic and bismuth—present 
in commercial copper has been ascertained, and even 
these have to be tried again with copper containing 
cuprous oxide as distinct from pure electrolytic copper. 
Experiments with antimony, tin, lead, iron, and nickel, 
if not with other elements, have also to be carried out, 
each having a series to itself. Then, and then only, can 
experiments with copper containing two or more of these 
impurities, in varying proportions, be profitably under- 
taken, leading eventually to a full comprehension of what 
is the best copper for any given purpose. Although the 
goal is far off, some prevision of what it will be is not 
wholly impossible. By the light of all the exact know- 
ledge that has been collected up to the present, it seems 
reasonable to suppose that in the first place the standard 
composition of copper for fire-box use will depend in a 
measure on whether it contains oxygen or not; next, 
that an amount of arsenic ranging from 0°3 to 0°5 per 
cent. will be permitted or even demanded; thirdly, that 
the very minimum amount of bismuth will be insisted 
upon. Besides these main conclusions, for which there 
is a fair basis, the following are matters which are now 
within the range of discussion. Copper approaching 
absolute purity may be too soft to wear well, and until 
the contrary is proved, should be avoided for fire- 
box use. The fact that lead is, like bismuth, a 
readily fusible metal, should not lead to the deduc- 
tion that it behaves similarly, even when the atomic 
volumes of the two metals are considered, for lead 
alloys moderately readily with copper, and the peculiar 
action of bismuth due to its tendency to remain partly 
unalloyed in the presence of copper is not likely to find 
an analogy in the case of lead. Moreover, bismuth is 
rarely found in notable quantity in copper of good quality, 
while lead is almost constantly present, and often in fair 
quantity. If it did much mischief it would have been 
found out before this. There is, besides, another possi- 
bility to be considered. Having regard to the fact that 
certain ancient fire-boxes have run for almost fabu- 
lous distances, and are found on analysis to be made of a 
veritable ‘Corinthian brass” —‘‘a halfpenny worth of all 
sorts "—some enterprising empiric may solve the problem 
prematurely by hitting upon a copper containing just the 
impurities needed to give the best results under working 
conditions. 

One clear lesson may be drawn from the facts that have 
been collected up to the present time. Copper to be used 
hot should be tested hot, and the temperature should be 
the highest it is likely to encounter. Less attention must 
be paid to the respective quantities of impurities found 


But if nothing very striking has thus been brought to | h 
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and will not be carried away by prejudice for or against 
a particular element. Upon a copper proving excellent 
in actual work, its mechanical properties and chemica] 
composition should be ascertained and used as a guide, if 
not as an absolute standard, for further supplies. This 
is as far as our present knowledge will take us, and in the 
absence of exhaustive information we must place reliance 
on the few solid facts at our disposal utilised under the 
guidance of that rarest of qualities, common sense. 
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PUBLIC WORKS IN GREECE, 


Ir has been asserted that the inauguration of the Corinth 
Canal, which work was to have been completed early next 
month, would take place on St. George’s Day in honour of 
His Majesty King George. A diplomatic report issued only 
last month states that the works in progress have been care. 
fully examined by a naval officer, and he has come to the con. 
clusion that they cannot be completed and the canal opened 
for traffic until next September. In a mercantile and com. 
mercial point of view the route vid the new canal obviates al] 
the disadvantages—and they are serious—of vessels 
having to encounter the tempestuous wy frequently met 
with in rounding the southern coast of the Morea. Many of 
the large andinfluential steamship companies have announced 
their intention, in trading with Constantinople, the Black 
Sea, Asia Minor, and the Aigean Archipelago, to choose the 
new channel for their ships. Independently of mere goods 
traffic, the passage through the Gulf of Corinth and the 
Saronic Gulf possesses many objects of interest and of great 
beauty, and some of the finest scenery of the Mediterranean 
is opened up to view. In all probability the utilisation of the 
Corinth Canal will be attended with improvements in the 
lighting of the Gulf and various dangerous points in the 
course, which at present is very insufficiently illuminated. 
Besides the Canal, a breakwater has been built at Patras 
which considerably enhances the value of that port, as in all 
weathers vessels and steamers of large tonnage can load 
in safety in the inner harbour. From Athens there is a 
north-east line to Patras, and from the latter town lines 
on the south-west to Pyrgos and Olympia, which keep 
fairly good time. Unfortunately the traffic is not sufficiently 
eavy to prove remunerative, as is manifested by the shares 
falling 50 per cent. in value. There is also a railway in good 
working order from Corinth to Nauplia, and thence to 
Tripolitza, which is situated in the centre of the Morea. 
Want of funds has caused the extension to Calamata, which 
was in course of construction, to be temporarily abandoned. 
Another railway between Diakofto and Calavryta is being 
actively pushed on, but it will be some time yet before it will 
be ready for opening for traffic. In connection with our sub- 
ject it is satisfactory to notice that all the coal imported into 
Greece is of British origin, and shows a recent annual in- 
crease of 4000 tons. A still further increase is anticipated after 
the opening of the Canal, asthe number of steamers passing 
through those waters will be considerably augmented. 


HOW THE HULL STRIKE WORKS OUT. 


One result of the dockers’ strike at Hull can be definitely 
set down in figures, though these figures do not by any means 
sum up the entire loss entailed. During the first week of the 
strike the inward tonnage to the port was 44,446, and the 
outward tonnage 22,263, as compared with 51,841 and 28,537 
respectively for the corresponding period of last year. In the 
second week the inward tonnage was 35,074, and the outward 
tonnage was 16,448 tons, against 48,097 and 37,019 for the 
similar week of the previous year. During the third week 
the tonnage of vessels entering the ge was represented by 
32,149, as compared with 56,438 in the corresponding period 
of last year, the outward tonnage for the two weeks being 
respectively 13,764 and 27,644. For the week ending last 
Saturday a distinct improvement was noted. The tonnage of 
vessels entering the port went up to 38,035, a decrease of 
little more than 8000 tons, while the outward tonnage was 
19,496, a decrease of 7670. These last figures are regarded by 
the owners as evidence that the corner has been turned, and 
as free labourers continue to hold their own and to increase, 
it is expected that the trade of the port will gradually resume 
its old proportions. Of course the diminished business is 
telling upon the merchants and tradespeople of Hull, and its 
evil issues extend to the Yorkshire and Midland coalfields, 
where business is crippled through lack of wagons detained 
loaded at the docks. 








LITERATURE. 


The Yearbook of Science. Edited for 1892 by Professor T. G. 
Bonney, D.Sc., F.R.S., &c. London: Cassell and Co. 
1893. 

Tus, the second yearly volume published by Messrs. 

Cassell and Co., is somewhat larger than that of last year. 

The publishers contemplate that the series shall be con- 

tinued yearly, and with further enlargement. The volume 

is also issued somewhat earlier in the year than its pre- 
decessor, and they hope with perfection of their arrange- 
ments it may appear in future even still more promptly. 

There are no doubt difficulties in the way, but we see no 

reason why it should not be done, and if so, the annual 

volume, we venture to predict, will be looked forward to 
as a necessary complement of the work of the year, and 
will take its place among popular and welcomed serials. 

We use the word “ popular” advisedly, meaning thereby 

well-known and appreciated; but would guard against its 

being supposed to indicate that the book is concerned 
with what is known as “ Popular Science,” that is, 
scientific information brought down to the level of non- 
scientific readers. We must warn, very emphatically, 
intending readers and purchasers that the book is not 

“ popular” in this sense. It is distinctly a book written 

by scientific experts for the use of scientific experts, 

and no non-scientific reader will profit much by its 
perusal; nor even a scientific reader who is not 

familiar with recent investigations. The book is a 

highly concentrated réswmé of the year’s advance in 

discovery, giving the names of authors and experimen- 
talists, with references to the books, scientific journals, 
or other publications, where details of their work may 
be found. It assumes that the reader has no need 
of older information. There are no di s, no defini- 
tions, except of new terms introduced during the year, 








with electrolytic copper, for the time may not be distant 


on analysis, and more to the — of the analyst who, 
if he is worth his salt, will judge the metal as a whole, 


and very brief descriptions of apparatus. The subject 
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includes all physical and natural science—we may 
— soe ciology a physiology—but excludes mathe- 
a Bonney appears as the general editor, but 
the different chapters are by special contributors, of 
hom there are in all twenty-two, specialists in the 
comand subjects. Very valuable additions appear to have 
been made in all branches of science. Most readers of 
Tue ENGINEER will, we suspect, turn first of all to 
electricity and magnetism, and especially to the ad- 
vances in electric radiation. The wave theory seems 
now to be accepted quite as much as that of light. 
Hertz has collected «nd published his researches 
a book form. The main advance of the year 


a. however, been the work of others,—Blondlot, 
Toepler, Fitzgerald, Arons, &c. It has been proved 


that the wave length recorded is strictly that of the 
resonator, as theory demands, the consonance of the 
oscillator merely affecting the brightness of sparking. It 
is shown that the waves — along wires as through 
air, and at the same rate, w ich we presume is practically 
the rate in vacuo. Blondlot has taken advantage of this, 
and has arranged a most compact form of apparatus. 
He transmits the waves along two parallel wires enclosing 
the resonator, and these passing beyond are connected by 
a movable bridge, which in its different positions causes 
the sparking, and thus gives a very definite mode of 
measuring the wave length. A further great improve- 
ment has been the adoption of an idea of Professor 
Hughes to make the oscillator spark through a fluid 
dielectric, of which the best has been found to be olive 
oil. This permits of higher tension, prevents the trouble- 
some tarnishing of the sparking knobs, keeps down tem- 
perature, and permits of the experiment proceeding a long 
time without interruption. So convenient has the 
method become, that it is found a ready means of estima- 
ting specific inductive capacity, and in this way that of 
Jena glasses, ice, mixtures of alcohol and water, and 
other media, have been determined. In this way, also, 
the cscillations have been made visible by enclosing the 
parallel wires in a long vacuum tube. After a time the 
positions of ventral segments begin to glow with a bluish- 
white light, the nodal points remaining dark. Alumi- 
nium wires have been found best for this experiment. 
Particulars are also given of Tesla’s startling lecture on 
rapidly alternating currents at the Royal Institution in 
the beginning of the year. His results have all been 
confirmed and greatly extended. They would seem to 
contain the germ of « new illuminant. Another entranc- 
ing subject of the year is Lippman’s apparent success 
in photography in natural colours. It is still very imper- 
fect. Nevertheless he has produced fair copies of 
stained glass windows, bright plumage of birds, ruddy 
fruits and flowers, spectra of the sun, the arc light, &c. 

The chemists have been busy, as always, during the 
year. Their most interesting work has been concerned 
with the arrangement of the molecules in three dimen- 
sions, the “chemistry in space,” to use Van’t Hoff’s 
expression, and the varied effects on circular polarisation, 
thus throwing much light on the constitution of matter. 
We must also notice a final step in perfection of the 
ammonia process of alkali manufacture. The ammonia 
is now recovered without the boiling with lime, by simply 
crystallising the chloride out by a freezing mixture. 
The crystals are then dissociated by heat in presence of 
MgO. The chlorine is taken up, and the ammonia 
passes on to be re-used in the process. The chlorine is 
then driven off at a higher temperature, and finally 
absorbed by the caustic lime from the first stage of the 
process to form bleaching powder, so that there is 
now no waste product whatever. It must also be noticed 
that the year is signalised by the discovery of a new 
element, masrium, in a mineral from Upper Egypt, of 
pronounced chemical characters, the highest element 
of Group II., and conforming to the Periodic Law in all 
respects. 


Des Ingenieurs Taschenbuch. Fifteenth Edition. 8vo. 
Part I., pp. 816; Part II., pp. 728. Berlin: W. Ernst and 
Son. 1893. 

On several former occasions we have had the opportunity 

of noticing successive editions of the excellent hand-book 

for engineers published by the Hiitte Verein of Berlin ; 
the last one that reached us having been the thirteenth, 

—— in 1887. This, and a successor in 1890 having 

een rapidly exhausted, a fifteenth edition has lately 
appeared, ‘and in consequence,” as the editor almost 
apologetically puts it, ‘‘ of numerous additions and re- 
arrangements for the most part called for by the sub- 
scribers, the size of the work has been increased by 144 
pages,” so that the pocket-book of former years, notwith- 
standing an increased size of page, is perceptibly 
approaching to cubic symmetry, the growth of the past 
ten years having added more than 500 pages to the text, 
and increased the number of illustrations from 450 to 

1036. Following the arrangement adopted in 1890, the 

new edition is issued in two parts, which make fairly 

handy volumes when bound separately, and a general 
index covering both is added for convenience of 
reference. 

The first, and probably for most users the more im- 
portant volume, as being devoted to mathematics, theo- 
retical and practical mechanics, and the theory and con- 
struction of prime movers, has been enlarged in many 
important particulars, among which may be mentioned 
Zeuner’s tables of the constants of steam arranged both 
according to temperature and pressure, the fundamental 
equations governing the movement of gases and vapours 
through pipes, Riedler’s experiments on the flow of com- 
pressed air made on the Paris Company’s mains, and a 
very complete treatment of the subject of wind pressure. 
In the strength of materials many of the tables of con- 
stants for different sections have been recomputed, and 
examples of the methods of computing the strength and 
form of railway carriage springs have been added. The 
— on centrifugal governors has been entirely re- 
modelled, and that on prime movers has received many 








important additions in the subjects of turbines and steam 
engines, particularly in regard to the triple-expansion 
engine and the newer forms of valve motions both for 
stationary engines and locomotives. The section on 
boilers is very elaborately illustrated, most of the 
examples being of the curious combinations of large and 
small-tubed structures which are so much in favour on 
the Continent, although comparatively unknown in this 
country. 

The second part covers a large range of subjects, 
including surveying, railway construction and working, 
building construction, shipbuilding, iron smelting, tech- 
nology, and electro -technics, which are necessarily 
treated in a more compendious fashion than the purely 
mechanical parts. The railway section contains details 
of the newer forms of locomotive, rails, and metal 
sleepers adopted on the German lines, and the regulations 
for carriages with bogies and radiating axles. In the 
statics of building construction the subjects of plate 
girders and iron roof trusses have been extensively 
revised, while a section on agricultural buildings, con- 
tained in former editions, has been omitted, as not being 
sufficiently closely akin to the main purpose of the book 
to resist the pressure on the space of more appropriate 
matters. Probably the section on ison metallurgy, 
which has undergone a partial revision, might also have 
been omitted, as the subject is too slightly treated to be 
of much practical value, and might, with advantage, 
have been left to the companion ‘ Pocket-book for 
Smelters and Chemists,” which, we believe, is published 
by the same Society. The chapter on electro-technics 
has been very largely increased by the addition of notices 
of the newer developments of alternating - current 
machines, transformers, and the use of electro-motors, 
so as to bring it usefully up to date. In the final section, 
under the title of ‘‘ Knowledge of Materials,” the notices 
of the properties of engineering materials, which were 
formerly scattered through the volume, are brought 
together in a convenient form for reference. This has 
been done for the more important articles used in con- 
struction, such as metals, wood, stone, and other 
building materials; and in a future edition it is intended 
to apply it to others, such as leather, india - rubber, 
lubricants, colours, asphalte, and glass. 

The appendix contains a series of comparative tables 
of the money, weights, and measures of different 
countries, and for the conversion of duodecimal into 
metrical quantities. In one of these, by an error in 
setting up the forms of one of the last sheets, pages 687 
and 689 have been transposed, and as these contain the 
tables for converting Rhenish and English inches and 
sixteenths into millimetres, the mistake is worth noticing, 
especially as it is not contained in the list of errata 
discovered before publication. It need scarcely be said 
that some errors must necessarily occur in works of this 
character, however vigilant the editor may be; and we 
hope, therefore, that those of our readers who may 
purchase the book will co-operate with the Publishing 
Committee by pointing out any mistakes that they may 
discover, in order that they may be corrected in future 
issues. 
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UNIVERSITY OF GLASGOW Honorary DEGREES.—At the gradua- 
tion ceremony on the 21st inst., the honorary degree of LL.D. was 
conferred by the University of Glasgow upon The Very Rev. Henry 
ag Butler, D.D., Master of Trinity College, Cambridge ; 
Mr. James Colquhoun, Glasgow; Professor Ingram, Trinity 
College, Dublin ; Professor MacAlister, of Cambridge ; Mr. William 
Henry White, Director of Naval Construction; and Mr. John 
Young, of the Hunterian Museum, Glasgow. Professor Moody- 
Stuart, addressing the Vice-Chancellor, said he had the honour of 

resenting Mr. William White, Companion of the Bath, Director of 
Naval Construction and Assistant-Controller of the Navy, Fellow 
of the Royal Societies of London and Edinburgh, Vice-President 
of the Institution of Naval Architects, and President of the Insti- 
sution of Marine Engineers. Having gained the highest distinction 
as a student at the Royal School of Naval Architecture, South Ken- 
sington, Mr. White was appointed in 1870 Instructor in Naval Archi- 
tecture in that Institution, and also in the Royal Naval College, 
Greenwich. Among his pupils were many who have since become 
prominent members of their profession, including the late and the 
present Professor of Naval Architecturein this xen Mr. White 
is the author of a ‘‘ Manual of Naval Architecture,” which has been 
translated into various European languages, and is the officially- 
authorised text-book in the Naval Schools of Great Britain, 
Germany, and Italy. He has also contributed numerous and 
valuable papers ‘relating to that subject to the ‘ Transactions” 
of various societies. Since Mr. White’s appointment in 1885 
to the important offices which he at present holds, he 
has been the responsible designer of all the ships built for 
the Royal Navy, including the largest and swiftest battleships and 
cruisers ever constructed, several of the ships designed by him 
having quite recently been completed on our own river Clyde. It 
is peculiarly fitting that the University of Glasgow, which has its 
seat in a great centre of the shipbuilding industry, and alone 
among our universities -has a Chair of Naval Architecture, should 
recognise the merits of a naval architect of the greatest eminence, 
who has done good service to his country, and a writer of very 
high repute on subjects relating to the science and art of ship- 
building, by conferring on Mr. White the degree of Doctor of Laws. 
The degree of B.Sc. in Engineering Science was conferred upon 
Messrs. Johannes Bruhn, of Ringkjébing, Denmark; Riataro 
Hirano Hunter, Japan; Robert Kennedy, Kilmarnock; William 
Morrison, Herbert C. Sadler, Glasgow; and upon Lieut. Lawrence 
Spear and Lieut. Richard Morgan Watt, of the United States 

avy. Lieut. Spear gained the George Harvey prize of £20 in the 
Engineering Department, and also the first prize in the Depart- 
ment of Naval Architecture. The First Walker prizes in the 
Engineering Department for written and oral examinations were 
both quinel by Mr. John H, A, McIntyre, M.I. Mech. E, 





TRIALS OF H.M.S. RAMILLIES AND ALARM. 





Her Maszesty’s new first-class battleship Ramillies, the 
heaviest warship ever constructed in any private shipyard in 
the world, built and engined by Messrs. J. and G. Thompson, 
at Clydebank on the Clyde, from the designs of Mr. W. H. 
White, C.B., Director of Naval Construction, completed her 
official machinery trials at Portsmouth, on the 27th of April. 
Mr. Oram was in attendance for the Admiralty, the 
chief engineer and chief constructor at Portsmouth Dockyard, 
and the chief inspector of the Steam Reserve; Messrs. James 
and George Thompson representing the contracting firm of 
shipbuilders and engineers. On Tuesday, April 25th, with 
Capt. Burnell in charge, the ship underwent off Spithead a 
continuous eight hours’ trial under natural draught, when- 
with steam ata boiler pressure of 149 lb. per square inch, 
maintained with a jin. of air pressure in the stokeholds, 
a vacumn of 27°75in., and the engines making a mean 
of 96? revoiutions per minute, the gross indicated horse power 
developed by them was 9415, giving the ship, then at a mean 
draught of 25ft. 2in., a speed by log of 16} knots per hour; 
the stipulated contract power for this trial being 9000 indi- 
cated horse. 

All boiler fittings and connections therewith, engine bear- 
ings, &c., having been thoroughly examined on the following 
day, the concluding four hours’ full-power trial under forced 
draught took place on Thursday, the 27th April, the vessel 
leaving Spithead at nine a.m., and steering direct for Beachy 
Head. On this occasion, with a mean boiler pressure of 
150°51b. per square inch, and a mean vacuum of 28in., the 
mean speed of the engines regularly maintained reached 1024 
revolutions per minute, developing an aggregate of 11,550 
indicated horse-power, obtained with less than ;,ths of an 
inch of air pressure in the stokeholds. 

The propelling machinery of the Ramillies is identical in 
design and dimensions with that of the battleship Hood, 
described fully in our issue of February 17th ult., the engines 
being twins, of the three-cylinder triple-expansion type, and 
the , en of which there are eight, circular single-ended 
ones, with four furnaces in each. 

The Ramillies is 380ft. long between perpendiculars, has an 
extreme breadth of 75ft., and her moulded depth from upper 
deck is 44ft. 6in. Her floating weight, without armour when 
launched, was about 7000 tons. Her steel armour plates, the 
average weight of each of which is over 32 tons, adds about 
2600 tons to her launching weight, and her machinery, guns, 
fittings, coals, and water, &c., brings up her displacement to 
14,300 tons, at a mean draught of 27ft. 6in. Protection from 
an enemy’s fire is afforded by a main armour belt on either 
side 250ft. long, 84$ft. deep—3ft. of which is above the water- 
line, and 54ft. below it, and 18in. thick amidships, tapering 
towards the extremities. 

For the special further protection of the machinery and 
magazines, transverse armour bulkheads are fitted at the 
ends of the side belting, and it is completed by the addition 
of a steel deck 3in. thick, worked at the level of the top of 
the main armour belt, the ends of the ship being strengthened 
and protected by an under-water steel deck. In addition to 
the main armour belt on the ship’s sides, there is a novel 
feature in side protection in the shape of a second belt of 4in. 
steel plate located amidships below the main belt, and 
extending for 150ft. in length. 

The Ramillies is armed with four 67-ton guns of 13}in. 
bore, mounted in pairs in two barbettes constructed of steel 
armour plates 18in. thick, rising from the belt above the 
upper deck. The freeboard at the ends of the ship being 
exceptionally high, the centre of these guns is about 23ft. 
from the water-line. The other armament consists of ten 
6in. 100-pounder quick-firing guns, four of which are 
mounted in armoured casemates on the main deck, 
the other six being on the upper deck protected by shields. 
There are also fitted sixteen 6-pr., and nine 3-pr. quick- 
firing guns on the main and upper decks, several machine 
guns, and seven torpedo tubes, two being submerged. 

On the completion of the machinery trials of the Ramillies, 
which were considered highly successful, the uniform action 
of the main engines being specially noticeable, the deck 
machinery, including the capstan, anchor and steering gear, 
were tested and found satisfactory. 

The first-class torpedo gunboat Alarm, built at Sheerness 
Dockyard, and engined by Messrs. John Penn and Sons, of 
Greenwich, completed her official machinery trials off the 
Nore on Wednesday last. The trials were attended by Mr. 
Oram, on behalf of the Admiralty; Mr. Pattison, representing 
Sheerness Dockyard, and Mr. J. P. Hall, the contracting 
engineers. 

A preliminary run of the vessel was made on the previous 
Friday to test joints, boiler connections, &c., and on Monday 
last the vessel underwent a continuous eight hours’ full-power 
natural draught trial, with the following results:—With an 
air pressure in the stokeholds of -8in., a steam pressure in 
boilers of 1411b. per square inch, and vacuum of 28°6in., the 
engines attained a mean speed of 223 revolutions per minute, 
and developed a mean indicated power of 2600 horses, the 
resulting speed of ship being 18 knots per hour by log. After 
examining bearings, sweeping boiler tubes, and testing all 
connections, &c., on Tuesday, the vessel proceeded on the 
following morning on a three hours’ forced draught full power 
trial, when the results attained were :—With steam at 148 Ib. 
pressure per square inch, vacuum 27:5in., and an air pressure 
in stokeholds of 2:17in.; a mean of 262 revolutions of engines 
per minute, and the development of 3884 indicated horse- 
power, giving the ship a speed of 19-6 knots per hour by log, 
the excess of horse-power developed by the engines on these 
trials over that contracted for being in the case of the 
natural draught 100, and forced draught 384. 

The Alarm is sister ship to the Circe and Leda, all three of 
which vessels were built at Sheerness, and are fitted with 
triple-expansion twin engines of the same size and pattern, 
and boilers of the same type and dimensions by Messrs. 
Penn; those of the Circe being described in our issue of 
March 8rd. The official machinery trials of these three 
vessels are now completed, and have in each case been highly 
successful, the uniformity of action of each pair of engines 
being specially noticeable, and although running at a high 
speed, the absence of vibration has been very marked. 








BRIDGES ON THE MANCHESTER SHIP CANAL. 


On page 380 will be found views of two of the bridges on 
the Manchester Ship Canal, the one an end view from one 
pier showing the construction by building out of the high- 
level road bridge at Warburton, and the other a view of the 
top booms of the railway deviation bridge at Warrington. Of 
these further particulars will be published next week. 
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THE “ROCKET” PETROLEUM ENGINE. 





WE illustrate a new petroleum engine named the Rocket, | 


and made by Messrs. Robert Stephenson and Co., Newcastle- 


on-Tyne, under the patents of E. Kaselowsky. The engine is | 


operated on the well-known four cycle movement and an 


| Fig 1. K is a case for the igniting tube heater, and L is the | 


ingenious system of governing is introduced by which the | 


explosive vapour is entirely cutoff when the speed of the engine 
is in excess of the required ve- 
locity. With the exercise of the 
governor in this way a lever 
acts simultaneously to relieve 
the compression and thus assist 
the regularity of the speed. 
Sufficient oil for a day’s work 
can be stored in the tank fixed 
above the cylinder from which 
it is allowed to gravitate into 
a receiver, and a float therein 
keeps the supply regular. 
The firing of the charge is ef- 
fected by an ignition tube with 
a timing valve operated by the 
lever I and cam O. Com- 
pression is eliminated by keep- 
ing the exhaust open when the 
engine is being started, and this 
enables one man to start the 
engineeasily. The pistons are 
fitted with special duplex 
rings which prevent passage 
of vapour past the piston. 
The oil used is the ordinary 
lamp oil. 

Our illustration is from a 
photograph of an engine of 
4-nominal horse power. The 
makers have styled this engine 
the “‘ Rocket,” thereby recall- 
ing the early days of the loco- 
motive and ofthisfirm. From 
the engraving Fig. 2 and 
the perspective view, some | 
idea of the construction of the 
engine may be gathered. From 
the oil container A, the oil 
flows to an oil reservoir B. 
From B, oil passes through the 
regulator C by a small pipe to 


ao | 








and when the engine runs too fast the vapour mixture valve 
| is missed, and a valve opened which allows air to escape by 


gear and passage not shown on the drawings with which we 


are provided. The exhaust valve lever is seen at J. Jacket | 


cooling, water inlet and outlet at W and W! exhaust pipe X 


oil and air admission for the heating flame. We have not 
seen one of these engines at work, but are informed by the 














the top of the vaporiser E, 
where the oil from the end of 
the small pipe is blown by air 
into a spray, which passes 
though tubes in the vaporiser 
which forms an enlargement 
of the exhaust pipe. The D 
bottom of the vaporiser is 
heated by a lamp flame for 
starting, and afterwards the 
exhaust gases perform the heat- 
ing. F is the main air admis- 
sion, controlled by the cock F’, 
but an admission to the va- 
poriser is given by the pipe D, 
Fig. 1, controlled by the cock 1 
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D, Fig. 2. 
The oilspray is converted into 
vapour in its downward path 


END VIEW OF “ROCKET” OIL ENGINE 


Court has" been postponed, and on May the 13th will be 
opened a Gardening and Forestry Exhibition. It is intended 
that the forthcoming exhibition shall possess real scientific 
interest, and gold, silver, and bronze medals will be awarded 
| for woodworking machinery, woods used for railway purposes, 
small arms, &c. &c.; for fibres used in papermaking, pro- 
cesses for the preservation of timber, and a large number of 
other purposes. Horticulture will of course take a prominent 
lace. 

It will no doubt be remembered that last year both the 
building and the grounds became to a certain extent shabby. 
Probably as the place was so soon to become a coal yard, it 
was not considered worth while to ‘do things up.’”’ All this 
will be changed, however, this year. Important alterations 
and improvements have been made in the grounds, and that 
| these changes have been effected with liberality will be better 
| realised when we state that almost £60,000 will have been 

expended before the doors are out Mr. Milner, the 

chairman of the Earl’s Court Exhibition, Limited, and his 
co-directors, perfectly understand, however, that more is 
needed than flowers and timber to make an exhibition attrac- 
| tive,and they have made arrangements with Captain Boyton, 
who will provide an aquatic entertainment resembling in cer- 
| tain respects that which on a much smaller scale was so highly 
| appreciated at the Naval Exhibition. The greater portion 
of the arena where Buffalo Bill’s troupe performed last 
year, has been converted into a lake, and here for the first 
time in England will be seen the water toboggan slide, which 
involves the use of some rather powerful pumping machinery, 
as a large quantity of water has to be raised to a height of 
about 50ft., from which it will descend a steep incline, down 
which will rush flat-bottomed boats or punts to the lake 
below. During the Paris Exhibition of 1889, a model of the 
Bastille, constructed on the same principle as ‘‘ Old London,” 
and ‘‘ Old Manchester,” was exceedingly popular. A similar 
| full-sized model of the prison and the Rue St. Antoine is 
rapidly approaching completion, about 400 men working at it 
day and night. ‘ Staff,” the material which plays so large 
a part in the Chicago Exhibition buildings, will be extensively 
used. The architects are M. Eugene Colibert and Mr. Robert 
Emeric Tyler, F.R.I.B.A. The whole of the work has been 
carried out by Mr. F. Kirk. Some idea of the scale will be 
gathered from the statement that the four corner towers will 
each be 80ft. high. 

The electric lighting arrangements are undergoing complete 
renovation and remodelling. Messrs. Davey, Paxman and Co., 
whose engines have already done such excellent continuous 
service at the exhibition, are putting down more powerful 
machinery. In the grounds the model of the Eddystone 
Lighthouse, which has already been shown at Liverpool, the 
Naval Exhibition, and last year at Manchester, is being 
erected, and is indeed nearly completed, and from its summit 

| the electric light will distribute its beams once more over the 

| metropolis and the adjacent country. In very many respects 
this promises to be an exhibition superior to any that has 

| been seen in London for years, and we trust that its success 

| will be so great that the establishment of the Earl’s Court 
coal yard may be postponed for many years. 








THE FLY-WHEEL OF THE CoMET.—It is a fact of some little 
interest, and not by any means generally known, that the fly-wheel 
first fitted into the Comet, and removed after a few years’ running, 
still lies in the premises of a blacksmith at Helensburgh, whose 
| father, John McMurrich, a smith and millwright of the fine old 
| type, was for many years factotum to Henry Bell. Another fact 
| seldom mentioned is, that when the pioneer of steam navigation 

settled at the Bath’s Inn—now the Queen’s Hotel—Helensburgh, in 
| 1808, he fitted up in the basement of his premises a machine shop 


through the vapouriser, and mixed with some air admitted ; makers that the engine is now being used for various pur- | on, for those days, rather an elaborate scale. It is a matter of 
by the pipe D, as well as the spray air. It then passes by the | poses, and is made of from 1 to 10-horse power. 


pipe from the bottom of the vapouriser and joins the main 
air inlet at a point above the cock F', Fig 2. It then finds | 








its way into the cylinder through a valve at G, controlled by | THE GARDENING AND FORESTRY EXHIBITION. 


the governor H, trip P, and notch piece N. The governor is | 
not the ordinary jerk governor, but has an upward projection 





Every year an exhibition is held on the triangular plot of 


which causes the arm to be lifted and subsequently released. | ground, the property of the District Railway Company at 
Between the period of release and its reaching the position | Earl’s Court, and every year we are assured that the exhibition | jusiness for himself acquiring a number of his late employer's 
shown at Fig 2, it will have just caught or just missed the | is the last of its race. We are happy, however, in being able | mechanical effects, including the fly-wheel, which, for many years 
notch piece N on the end of the vapour mixture valve spindle, ' to say that the establishment of a great coal yard at Earl’s | afterwards, did useful service in connection with a foot-lathe, 


| local tradition that the engine of the Comet was built here. This 
| is of course incorrect, but there is no doubt that the original engine, 
| made principally by Mr. John Robertson, Glasgow, was largely 
| modified from time to time at Helensburgh. The fly-wheel in 
| question was taken out of the Comet and replaced by one of more 
| convenient dimensions. The original wheel is 7ft. in diameter, 
with four straight arms and a square centre, and weighs some 
5ewt. After the death of Bell in 1830, John McMurrich started 


—_—_—_— 


M 


x 
4 
4 


Oa: OM OT iY 4 


ca a oe * a ee 


Rv’Q 


= TP 











389 


THE ENGINEER. 


May 5, 1898. 














ON[VA ONT, ‘poyueS oq plnoys uoqydureyynog ye syIoM AET{O 
pus yoop jo uoronaysu0o oy a0oy Auvdutoo oy} Aq 4ysnos 
siomod 04} 48q} pus ‘poolojue oq you plNnoys 9GT “ON JOpPIO 
Surpuvyg yey} uorutdo oy} jo 10M 9999TUIUIOD OY} ‘soou'eysuMOIIO 
eyyaepug, ‘Auedutoo oy} Aq poptaoad oq prnoys [tq o4y Aq postr 
-OYINS OG 07 FYSNOs UOIZepoUTUTODDR AOTANZ OY} 4VY4 ‘uoydureqyNog 
0} Surjzoser Suiddrys oy} Jo sysor0q}UT oy} UL 4QURIAOdUIT SAA 4T 4B 
puv ‘uozdureqynog 48 syoop jo zouao oy} Apvorye sea Auvduroo 073 
48q} Joord O74 YILA Poysyes o19M 90}4TUIUIOD OY, ‘stojoutord oy} jo 
sqyoofqo 049 pus ‘poouvape pey yt Gory 03 oO8eys on ‘TTI AVATTeYy 
U19}SO AA -YINOG puV WOpUO'T ot} OF porIOJoI OM TOQUINU 4ySBT IMO UT 
‘possed sem popuoure sv [Iq 
oy} JO oyqureord oy} pu ‘onsst ye uoNsonb oy} 07 SurZR[OI OsNBIO 04} 
jO INoABy ut poylodoer ‘opvay, JO prvog oy} Jo UOTZepUoUTUTODeI O43 
qqta AGTULIOJUOO UT ‘9094TUIUIOD EY, ‘oJOVIVYO siqy Jo syrutsed Sut 
-yuvi3 yo Areyo st ‘ona B sv ‘Gora ‘prvog oy} Aq poqso88ns suorytp 
-U0D JOPUN SOOUVISUL OSOY} UT POMOT[V OIOA\ SBUTSSOID [OAOTT ‘SpBOr 
o1qnd e119 Jo coueysul quosead 04} UT SuTystsuoo ‘sfemySry ATeUIpIO 
pus ‘07 popnyye WoIVOTUNUIUIOD JO SOU] EY} OAC, EY} UO Sulsso10 
uwooMjoq opeur sv ‘poxreut At0A ‘oouereytp y ‘qj Ave ouop 
Tre oq prnom Loy] 48q9 [Iq OF} UI pozIOsUT s¥M OSNeIO BV ‘sSUISSOIO 
YOUS PIOAB 09 ‘[oAoT 94} UO passord oq 0} posodoid Aj10do1d oy} Jo 
SIOUMO 94} pus AUBduOD oY} UOOAJOq OpRUT 9q P[NoYsS syuoUTOSURIIV 


ONG NKWMS 
ae ; scntiola 


< oe ee “ _— 4 odeababee 








qvq} Surpucurmiooser ‘opvay, Jo prvog oy} jo aooyo ue jo yaodor 


oq} TQIM ocouBpsoooe uy ‘ABMUTeI} 8 pu ‘ssuIpIS ‘sABMTIVI JO SOUT] 
JoyjJO SSo10 0} popuozUI pus ‘suolyoes pue sueid poyisodep oy} uo 
UMOYS OIOA TOIT JO [VIOAOS ‘SFuIssOIO [EAST JO UOTysonb oy} 04 Aporyo 
pozejor gaoder oy} Jo 4stBoyg, ‘poesoddoun oq 0} ounqi0g pood oy 
SBy pus ‘491% 94} UO pozrodoa ‘ourTZ[N 499 EY} UO OWT? PUODES B PROT 
SBM TOM ‘Tig Ave oarysujooury pure ‘proyjoyg ‘aeysoqouepy 
ey} UO 9o4;TUITMIOD 943 Aq epeUT udeq osTe sevy yaoder yeroods y 
“YPIAOLOY} POYSTFVS OOM puv ‘uoryvorddv oy} Jo suosver O44 JO 
POULOJUL SBA 909ITUTULOD OT} ‘pouIeOUOD ore Yo3s Aq AouOUT oOsTeI 04 
sIoMod oY} SV ABZ OG ‘[[Lq O49 Jo Jno SKVMUTIVIY OY] Yonsys OABY pus 
‘soleiqiy o1jqnd 0} Surjejer suorstaoad 049 poyrpour eavy s1ojoul0rd 
oy,  ‘sureuior uvumy AUv Jo [BAOUIOT OG} OA[OAUL You prnom Sut 
-UOPIA Fons ywyy oAord 07 parvo; 4YSNoIG doUEprAo oy Aq poyeIAqo 
SBA ‘JooI19S B JO Suruopia oy} Suryooye yo osodand oy} az0j pavAqoanyy 
SBUIOy, “IG JO uorazod @ jo Suryey oy} ysuredse posi uoryoolqo oy, 
“OFUNGIOYY SJUOMIPUOUTS OpBUT PUR [Iq OY} YSnoiy} ou0s oavy 0044TUT 
W109 OY} PUB ‘oNIy 0g 0} PUNOJ U99q OARY []Iq OY} JO SUOIZBBOT[V O14 
sivedde 41 ‘[[Iq sprory yuouoaorduyT pxoyzyeg oy} UO 90441UIUIOD O44 
utory grodey oy} wor ‘seared yy0q Aq UOlYeIopIsuOD ONp AopuN st 
orgs ‘uorqvorpdde ony Suryoodsor UOlyBOLUNUIUIOD UT or YUOUTUAAAOL) 
[BOOT OY} pu pIvog OYJ, “LEST JO JV uOVIod10H siFoxy oquroojoyy 
pus qynoursoA, oy Jo suorstacrd oy} aopun ‘yoofqo owes oY} 10; 





000‘OPF AO110q 07 postioyyne useq Apeorye Buravy ‘syIOM ANOGieYy 
IO} OOOSF [PUCIyIppe uv oster 07 SoMOd A0y Ajdde Aoyy, ‘qIMoOUTAO MM 
ye AJLAOYING anoqivy oy} ore OYM ‘sIBoxy oquLOofOyY pus YYNouTAoM 
jo uorerodi0g oy} ore siojoutord O44 osvo 10948] egy UT ‘qINOUT 
-Ao\\ Buruz90u00 AopxO AVpIUIIS VB qsUIBSe AVMITVY, UIOISOAA 9ROIL) 
oy} Aq pus ‘toprQ [BUOISIACIG ANOqIeA, pus Jol oquivool0py O44 
qsurese Auedutog ABMTIey pulpy o4y Aq Avpangeg uo soO [Ig 
OPVALIT OF} YB POSpoy OOM SUOTFIVOG *oTq'B OY} UO pre] pus szUOUT 
-puoury qWqIM poytoder or0M ‘STIG Spaory [[e ‘yuoUIOAOAdWIT pAOJ[eg 
ou} PUB IOZVAA UOIYBIOdIOH ployjeyg oy} sprory jo osnoy oy} UT 
*JUNOUIB OAISSOOXO UB YOU ST TOI ‘QQO‘OSF 10} poyse 
[eydeo og} pu ‘so[rut e014} UOdn esojo SI YyZUO] OU, *o3v4s-SuIpuTy 
xo Aqjol @ qyIM popracad oq 03 SI puv ‘uvopsuUlIyZoy Jo OSvTTIA 044 
48 YI[O OY} WOI’Z Sprek porpuNyY B 4yNoge 4 o7eUTUTIOY 07 pus ‘ouoId 
eovld-uozegq OY} Ivo OOUOUTUIOD Of SI 4y ‘UOIYSIAg jo Ystavd 
oY} UT OLOYsoIO; OY} UO ABATE OLIZOOTO UB yonI4ysUO0D 0y AueduIOO 
® 07810d1OOUL 07 Yas OUTOYOS SIG} JO SIo}oUIOAd oY, ‘Surpvor paryy 
Sq possed ABATIeYy OLIZOO[WT OLOYSBoG UBEpSuIyyoOY pus uoysIUg O44 
‘odeq4s B POOUBAPR S{[Iq [BIOAOS Suoury “YSno1rgy Ajoyes Mou SI 4I [II 
SpIO'T B SI ql SY ‘OUTTZ PAI) OY} Por SBA 4I PUL ‘UATAPIIA sBAr 
SOSNV[D S}I JO OUIOS 10}[B OF OOFJTUIUIOH OF JONAYSUL 07 MOIA B ALA 
qt 4IULUIODeI 0} JUOLpUOUTR OY} ‘TTI yUOUToACAdUTT JOZeAA TBBYICIY 
pus SOUIUIGZeY oO} JO SUOMIUTOD OG} UT SuIpvor pslyy O43 UG 


£5 Ze swaysng udao ouifue yo ybue; je 304 


219 Fe 








Doped; 








LL - jooue atl AR 








‘ 

















“ppisur qe yo doy 408° : 





: wx xg ‘play Feig 


Si 








{J 94s @p1si70 7, g.: 








+ o/h + > Bh. + 
+ ey teh 4 4 + Reet 
ee ; Bag St 


ttt te oor 








“ANAL NO 


MATLOWOOOT 


WLISVOIMAN “OOD GUNV 


@-€% 28%q jaaym 1820) 


jeaum #0 SBIErg 
a 











SSHUuUd Xa 





9-6 /2eym Burarup wag 40 490) 21609 47 wosy - 
os ; fo -2 






4 





ive dintnen'perveverorriem eoternnt 


wn 


N. 
jouseg yo yybuo7 bs 


tele 


i na *te t/ 8078/0 agny ue2mz09 yibue7 


episyzn 
47 Bnyaey2 op'sin9 $01 





wozhs GZ 97229 
294465 O00Z /87°L 
9084 6S 9 -ZB/ XOQeu!s 
1924 OS & LIB) Saqgrz 
soeyns Bbuijeay 


‘AITSAT ‘NYOHLAVH “AA ANV ‘U 


S:AGdNIM 


‘SUSSAIN 



























‘soop A[['e10U03 41 SV ‘UOTYeIOpPIsSUOD [NyoIvO 4I UOAIS Sv OSNOFT 
IOMO'T 04} JI ‘SUOMUIOD 94} Woz dn ZuIUIOD [Ig 9}BALIg B 0} SpAOrT 
oy} UI UOAIS A[Ipror AT[VI9UES st ooURYdo00y ‘porJOpIsuOd [[oA. A[SNOTA 
-o1d ude svy 4I AoqjoqM Yonut AoA spuodop pozdeooe st 41 Yor UL 
Jouusur oy} 48q} AqLIoyyNe UO poyeys oq AUT 4 ‘pozyBUIsiA0 4t YOM 
UL 4BY} UB} 104}O OSNOF{ B UI S[[Iq O7BALIG JO UOT}eAOpIsSUOD OT} OF 
Suryelor ‘Of IOULIOF B UL SYIVUTOA INO 04 GOMOIOJOI YIM “SIT 
SplOTT [[@ OI STOO OT} ‘oSoy, JO 4SIY OY JO UOIydooxe OY} TIM 
‘sv UOJdUIBYIOATOM, 94} pu ‘esvIoMeg puv UOTZVOyLINg YOY Jo 
104B AA 94} ‘U017B10d.109 890 7,-U0-104 4904 oY] ‘UoTyBI0dI0H UIIGnG 94 
‘yuLg NeW pus [eAoryT YYNOY oy ‘AVA[IeY [[BMyOVl_ puv uopuory oy, 
—1 SIOPBOA INO 0} 489104UT JO 91 OUOTR SULMOT[OJ OY} OIA Jo ‘yoo 
qsvl quossy [eAoyY OY} POATODOI S[[IG OFBATIG ATOM} UBYY SSO] ON 





“LNAWVITUVd NI STTIA ALVATUd 








‘yoo 4xou ysttqnd 0} odoy 
OM SSUIAVISUD [VUOTYIPppy ‘UoIssordutt ys¥l ano UL puNo}; oq [[IM 
oulsue 04} jo uoYdiAosep [NJ Y ‘“UoIyoos B oacge pure ‘YydvaZojoyd 
% WOI} OUISUO S,AQUIAA “IJ JO MOIA OpIs B@ Fgg osvd UO OAIS IM 


“HAILOWOOOT S.\ADNIM 


_SBANONG IH, 
e+e seeee » : 














% 
~ 


nso t-0== SUBLING $0 43 9.O---n---- 

















ASOLO JO 59 09 [Os WOLY $2.9 


sascntesenentennessnerensmeanananecarmmeneces--AQUWIYD JO 107 OF [Bd WOLd gO] —rrrrtrrrentetteternrtttene 





wep ts | 2 





390 


TRE ENGINEER. 





May 5, 1893. 








of the dispensation may be realised when we mention 
that Standing Order No. 156 of the Commons provides, that 
without the sanction of the Committee no railway company 
shall be authorised to construct, enlarge, purchase, take on 
lease, or otherwise appropriate any canal, dock, pier, harbour, 
or ferry, or to acquire and use any steam vessels for the 
conveyance of goods and passengers, or to apply any portion 
of their capital or revenue to other objects distinct from the 
undertaking of a railway company. Standing Order No. 153 
was also reported as “need not be enforced.” This Order 
restricts a company in the case of a Railway Bill from 
raising by loan or mortgage a larger sum than one-third of 
its capital, and from raising any money by similar means 
until fifty per cent. of the capital shall have been paid up. 

The City and South London Railway Suspended Bill, and 
the City and South London Extension Time Bill of this 
session, have been, as we have previously noticed, consolidated 
into City and South London Railway, and as such was read 
a third time in the Commons. A Committee of the same 
House on unopposed Bills passed the Staines and Egham 
District Gasand Coke Company’s Bill, and also those promoted 
by the Manchester Corporation and Highland Railway. We 
notice that the Barry Railway Bill, which was read asecond time 
in the Commons the 22nd ultimo, has been re-committed to 
the same Committee. The Lords have read the third time and 
passed two of the Bills originating in their own House, namely, 
the Great Northern Railways and the Mersey Docks and 
Harbour Board Various Powers, and in addition, the Weston- 
super-Mare Grand Pier Bills. Under the title of the second of 
these the Mersey Docks and Harbour Board petition to be 
authorised to construct a mile and a-quarter of new railways, to 
alter and improve their existing dock accommodation, and to 
raise by loan a further capital of £600,000. The locus standi 
of the Barnsley Corporation was disallowed by the Committee 
of Standing Orders of the Lords, and the Bill referred in the 
ordinary course. When the Weaver Navigation Bill was 
before a Committee of the Lords on Monday last, a very neat 
working model of a proposed swing bridge was exhibited in 
the Committee room, and the manner of opening and closing 
it, together with the general principle of its construction, was 
very lucidly and practically explained to their Lordships. 
The bridge pivots on a pontoon, and it was stated that there 
is one on a similar principle in the Dublin Docks. As there 
are already a large number of swing bridges over the Weaver, 
and more than a score of syphons underneath it, the river 
must be by this time quite en rapport with engineers and 
their manner of dealing with it. The Committee passed the 
Bill which was promoted by the trustees, to enable them to 
convert the Town Bridge at Northwich into a swing bridge. 
It is proposed to build a second bridge within 300 yards, so 
that the two bridges shall never be opened at the same time. 
Two reasons were advanced for the alteration: (1) To main- 
tain the navigation. Owing to the subsidence of the land, 
due to the abstraction of salt, the existing bridge has sunk, 
and no longer affords the necessary headway for lighters and 
local craft. (2) To allow masted vessels to pass up the river. 
The bridge, adopted from the designs of Mr. Webster, C.E., 
is an ingenious one, and not yet carried out in this country. 
The principle is to float the bridge on a pontoon, which will 
consequently be independent of any sinking of the surface, 
and being submerged will be unafiected by any change of 
level in the river. Sir Benjamin Baker, M.I.C.E., F.R.S., 
gave evidence in support of the design, and Mr. Hawksley, 
past-president of the Institution of Civil Engineers, was a 
witness on the same side. 

In the Upper House the Great Eastern Railway Lords’ 
Bill was read a third time and passed. The length of new 
line sought by the company is small, not exceeding a mile 
and a-half, to which may be added an additional half-mile 
for widening the Cambridge main line. It is proposed to 
connect the Cambridge and Ely main line with the New- 
market branch railway, and to generally improve the Cambridge 
station. No capital either by shares or loan is asked for. At 
a previous sitting the Barking Town Wharf and the Fish- 
guard Bay Railway and Pier, both Lords’ Bills, were advanced 
to the same stage. The latter of these is an enterprise of 
some magnitude, and involving a considerable expenditure of 
money. Under its provisions, the promoters seek to authorise 
the incorporation of a company for the construction of a 
railway, nearly a mile in length, with a pier and breakwater 
in connection with it at Fishguard, in the county of Pem- 
broke. The new branch line will commence by a junction 
with the Fishguard section of the North Pembrokeshire and 
Fishguard Railway, and terminate on the western side of the 
bay of that town. A sum of £120,000 is sought to be raised 
as & new capital in shares, supplemented by aloan of £40,000. 
The Select Committee has found it necessary to exercise its 
earned by ordering a couple of witnesses to attend their 

eliberations, one in the case of the Donegal Railway, and 
4 other in that of the Dublin Southern District Tramways 








THE ROYAL INSTITUTION. 


TESTING PLANE SURFACES BY INTERFERENCE 
PHENOMENA. 


At a Friday evening lecture at the Royal Institution, Lord 
Rayleigh stated that he intended to confine his attention to 
one branch of interference phenomena, that in which two 
surfaces close together show interference bands when light is 
thrown upon them, as in the case of Newton’s rings. When 
the latter are produced by means of a convex surface of glass 
upon @ plane glass plate, the results are deteriorated by 
means of reflections from the front surface of the plano- 
convex lens and from the back surface of the plane piece of 
glass; the latter reflections can be abolished by suitably 
blacking the glass ; the former are not so easy to deal with, 
but can be thrown on one side by means of a wedge-shaped 
piece of glass, placed in optical contact with the plane 
surface of the lens by means of oil of turpentine or other 
suitable medium. By these methods it is possible to get rid 
of false lights. Interference bands will then show when the 
glasses are placed farther apart than before; they are always 
there, but under ordinary circumstances are much obscured 
by the false lights. Young guessed the cause of these inter- 
ference effects; it is a question of phase; that is to say, 
whether the waves of light which produce the bands 
co-operate with or interfere with each other. 

The illustration of these phenomena by means of sound, 
he said, has a certain degree of novelty. He here drew 
attention to his bird whistle—recently described in these 
pages—which steadily emits sound-waves of high pitch. The 
length of each wave is about 1cm., with 30,000 complete 
vibrations per second, and its effects are indicated by means 
of a sensitive flame, as formerly described. As a reflector he 


zinc, which caused the flame to flare and to shorten. A 
little behind the one sheet of perforated zinc was another 
parallel with it, and as the latter was moved backwards and 
forwards, in certain positions it caused the flame to cease 
flaring, and in others to flare again. These results, he said, 
were due to the interference of sound-waves; still, there was 
a difference between the two cases. When the two zinc 
plates touched each other they co-operated, but in a thin 
enough soap film producing interference effects with light, 
the two surfaces do not co-operate with, but oppose, each 
other. 

In some apparatus used for experimental research by the 
speaker, a large lens was employed as at A, Fig. 1; the two 
surfaces producing interference are 
represented at B; monochromatic 
light, as nearly pure as possible, 
emanates from H, and the eye of 
the observer is placed at K. The 
lens renders the rays parallel. By 
this arrangement the plates at B are 
seen covered with bands, which are 
dark where the waves of light are in 
such a phase as to be antagonistic. 

When photographing the bands, 
the lens of the camera has to take 
the place of the eye at K. The 
photographing is not difficult, but 
with yellow light extremely long 
exposures are necessary, and the 
plates have to be specially prepared 
so as to be more sensitive than usual 
to yellow rays. 

In relation to the subject of test- 
ing the truth of plane surfaces, Lord Rayleigh said that the 
first step was to get a standard of flatness. One method is 
to get + te flat pieces of glass, A, B, and C; if A fits B 
perfectly, and B fits C, and they all fit each other in every 
way, they must be flat, but this process is exceedingly 
difficult to carry out. He had found out that a good way to 
get a standard of flatness was to use the surface of a liquid 
at rest, for with the sizes with which he had to deal the 
curvature of the earth could be left out of account, for that 
curvature in about 4ft. amounted to but one-twentieth of a 
wave length of ordinary light, so might be neglected. Next 
came the question of capillarity, due to the sides of the 
containing vessel; but capillarity would not interfere if the 
experiments were carried on more than 1}in. from the sides 
of the vessel, as proved by calculation. Then tremor has to 
be avoided, wherefore it is almost impossible to work by this 
method in towns, in which passing vehicles and other dis- 
turbing influences set up vibrations. The motes floating in 
the air set up a great disturbance as they fall into the water, 
and air currents have a strong effect, hence the plan adopted 
was to cement the lens on to the top of the vessel containing 
the water, as at A—Fig. 2. The plate to be tested and the 
water are at the bottom of the vessel at N, the eye of the 
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observer is at H, a mirror at an angle of 45 deg. is placed at 
K, and W is the sodium flame. At T is a glass trough con- 
taining solution of bichromate of potash, to cut off any blue 
light. The basin rests on a heavy iron levelling stand, which 
in its turn rests upon the solid ground in the basement of his 
house in the country, and the experiments are carried on at 
night usually, or when nobody is moving about overhead. 
The arrangement must'be almost air-tight, otherwise draughts 
will set the whole thing flying. 

The surface of the water is then compared with the surface 
under test. Supposing the latter not to be flat, it bends the 
interference bands, and according to the direction in which it 
bends them, whether the want of truth is due to convexity or 
concavity can be told. The surface may be rubbed with 
rouge to see which way it bends the lines. The best 
specimens of flat optical glass have usually faults left near 
the edges. Errors amounting in measurement to one- 
twentieth of an ordinary wave-length of light can thus be 
detected, and the ordinary wave length of light may be taken 
at aghoz Of an inch. 

When truly parallel surfaces are required, mercury and 
water are used in the apparatus just described, and as the 
light reflected from the mercury is more brilliant than that 
reflected from the water, the lights are brought to about the 
same intensity by dissolving colouring matter in the water. 
The soda light is then not homogeneous enough because of 
the extensive amount of interferences. 

In the course of the lecture, Lord Rayleigh projected 
some extensive series of interference bands upon the screen, 
some of them exceedingly granular in appearance where 
they indicated imperfections in the polish of the glass used. 





THE TYNDALL LECTURES. 


The series of three “Tyndall” lectures for 1893 has just 
been delivered at the Royal Institution by Mr. James Swin- 
burne, F.R.S., on “ Electricity Applied to Chemistry.” 

When speaking of the tarnishing of silver by sulphuretted 
hydrogen, the speaker said that it had been found out 
recently that silver is improved if it be thrown down with a 
little cadmium ; it then turns slightly yellow when ex 

for a long time to sulphuretted hydrogen ; under conditions 
this will make the pure metal turn twice as black in a much 
shorter time. Electroplating iron and other metals with 





placed, some feet in front of the whistle, a sheet of perforated 
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advocated by Professor Sylvanus Thompson, because cobalt 
does not go yellow, like nickel. A little also has been dong 
lately in electroplating with palladium, a metal which jt 
seems impossible to tarnish. Aluminium can be introduceg 
into mercury to a small extent by electro-deposition. 

The principle on which tanning by electricity depends jg 
that it makes the tanning substance go through the walls jn 
the cells of the leather more quickly than would otherwise be 
the case ; motion and electricity are used together to quicken 
the action as much as apes 

When dealing with the subject of the electrolysis of fuseg 
salts he made some metallic calcium, one of the most dificult 
metals to reduce; fused calcium chloride at a white heat was 
used, and a difficulty is to get any of the metal out of the 
furnace, as it usually burns away directly any attempt is 
made at its removal. He also made some lithium, the lightest 
metal known; it is not so easily oxidised as sodium and 

tassium, and the specimens which he made burnt with a 

luish-white flame. He showed that molten glass is a fairly 
good conductor of electricity, and he worked an electrolytic 
cell, also rang an electric bell by a current which had passed 
through glass in a state of fusion. 

In speaking of electric furnaces he remarked that lime js 
one of the most infusible substances known ; he caused the 
arc discharge between carbon points to take place in a hole 
bored through a piece of lime, and showed that the lime al] 
round the arc had been fused somewhat, as if it had been g 
piece of sugar held in the flame of a candle. Next he some. 
what fused chromium, reducing it from the oxide and causing 
it to aggregate into a kind of cinder; he said that it was a 
difficult metal to fuse, although not to reduce. He fused 
some platinum, then tried to do the same with tungsten, 
and caused it to sinter together into a hard lump; he said 
that he was not aware that tungsten ever had been 
sufficiently jfused to run into globules. He then reduced 
some uranium from uranic oxide by means of a little electric 
furnace, in which a tiny crucible of carbon was mounted upon 
a cylinder of lime. He remarked that always in reduction in 
the electric furnace the products are pretty sure to contain 
impurities, chiefly silicon and carbon. 








LAUNCH OF MR. VANDERBILT'S YACHT. 


THE new steel twin-screw yacht Valiant, built for Mr. 
W. K. Vanderbilt, of New York, to replace the Alva, which 
was sunk by collision last year, was launched on Wednesday 
from the works of Messrs. Laird Brothers, in Birkenhead, 
The Valiant is built from design of Mr. St. Clare Byrne, of 
Liverpool—who also designed the Alva—with such modifica- 
tions as Messrs. Laird have recommended to insure various 
conditions which they guarantee. The naming was per- 
formed by Lady Alva Mary Montagu, daughter of her Grace 
the Duchess of Manchester, who was also present, together 
with a numerous gathering, among whom were : The Countess 
of Sefton and party, Lady Mainwaring, Mr. and Mrs. Isnaga, 
of New York; Mr. T. H. Sherman, United States Consul; Mr. 
and Mrs. St. Clare Byrne, Mrs. Laird, Mrs. J. Laird, Mrs. 
H. H. Laird, and Mrs. T. H. Jackson. The launching bottle 
was decked with the American colours, and the yacht hoisted 
the American ensign at the fore as she took the water. 

The principal dimensions are :—Length between perpendi- 
culars, 310ft.; extreme beam, 39ft. 3in.; depth, 25ft. 6in.; 
tonnage, about 2400 tons. The hull is of steel, well sub- 
divided by water-tight bulkheads, and fitted with cellular 
bottom, arranged to carry water ballast. Teak is used for her 
upper deck and rails, and also for sheathing the deckhouses 
and bulwarks. The full brig rig, with which the Valiant will 
be fitted, will give her an imposing appearance. 

The propelling engines, which are nearly ready to place on 
board, consist of two sets of triple-expansion engines driving 
manganese bronze screws. They are intended to indicate 
about 4500 indicated horse-power, which will insure on trial, 
with moderate forced draught, a speed of fully 17 knots, 
whilst under the natural draught the Valiant will steam 
15 knots. The bunker capacity is about 650 tons, enabling 
very long ocean voyages to be made without coaling. 

The Valiant will be fitted with all the most modern improve- 
ments, including a complete installation of electric light, two 
powerful search lights, steam steering gear, steam capstan 
and windlass, and a complete ice-making plant. The 
decorative fittings of the various cabins have been specially 
selected by Mr. Vanderbilt, and are being carried out by 
several well-known firms of decorators in England and 
France, but as none of this work is yet placed on board it is 
too early to give a description of what the internal fittings 
will be like. 

After the launch the vessel was taken up to the float, where 
the two main boilers, each weighing about 70 tons, will be put 
on board, and the vessel will then be placed in dry dock under 
a shed for completion. It was only at the end of November 
that the laying off of the vessel in the Loft was commenced, 
and nearly the end of December before the first of the frames 
was placed on the blocks. It will therefore be seen that no 
time has been lost, the vessel having been put together in 
about four months. 











Nava Encryger APporntMeNts.—The following appointments 
have been made at the Admiralty :—Staff engineers: Henry J. J. 
G. Moon, to the Hotspur, to date May 9th; and Samuel G. 
Follett, to the Aurora, to date May 3rd. Chief engineers: Alfred 
Rayner, to the Mercury, to date Ray 9th ; and ide Kerr, to the 
Shannon, to date May 3rd. Engineers: Edwin W. Cudlip, to the 
Aurora, to date May 3rd; Ernest J. Taylor, to the Research, to 
date April 27th ; George E. Wheatley, to the Mersey, and Alfred 
H. Moysey, to the Active, to date May 9th. 

THE Port oF Havre.—That our French neighbours are alive to 
the necessity of deepening and enlarging their harbour and dock 
accommodation is in evidence from the fact that the Chamber of 
Commerce of Havre has quite recently voted the sum of £550,000 
to improve their present port. This is exactly one-half of the total 
estimated cost of carrying out works which will permit of the 
largest ocean-going steamers using the port during six hours of each 
tide. The restricted width of the present entrance has “aps rise 
to several serious accidents. By means of a new lock, the largest 
steamers will be enabled to reach the basins, whereas, at present, 
transatlantic steamers are frequently obliged to remain in the open 
roads for several days when they ha: on their arrival to miss a 
tide. Vessels of average draught will be able, on the completion of 
the proposed works, to enter the port at all times. In addition to 
the at entrance thus afforded to large ships, an important part of 
the undertaking is the protection, by means of a sea wall, of the 
port from the action of silt. Itis calculated that for twenty-five 
years after the completion of the works, the port will be protected 
from the encroachments of silt, washed in, at present, from the 
estuary of the Seine. This river will be dredged and deepened at 
the same time that the works in connection with the port are in 





cobalt has recently been found to be useful, and has been 


progress. A part of the enterprise comprises the building of a pier 
which will be carried out into deep water. 
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LETTERS TO THE EDITOR. 


(Continued from page 888) 


CARNOT’S FUNCTION OF THE TEMPERATURE, 


Sir,—Carnot considered heat to be a substance, the thermo- 
dynamic power of which varies as its temperature, so that the thermo- 
dynamic power given out by a quantity of heat substance varies 
as the fall of temperature of the heat substance, the actual quantity 
of the substance remaining unaltered. He illustrated this view by 
the case of water falling from a height. The quantity of water is 
unaffected by its descent from the higher to the lower levels, but 
the water loses power proportioned to the height of the fall. 
‘According to this theory, if a given quantity of heat at tempera- 
ture T contains H units of work, its thermodynamic power at any 


tH units of work. If, therefore, 


— 
7 
T is the temperature of the heat substance when it enters the 
operative substance, and ¢ its temperature when it leaves the same, 
the net thermodynamic power ys ae by the heat substance in 
the interval is equal to (T 7 units of work. The thermo- 
dynamic power therefore given out by the heat substance during 
afall of temperature varies inversely as the number of degrees, 
which denotes the highest temperature, whatever may be the 
magnitude of the fall in temperature. For this reason the 
reciprocal of the number of degrees corresponding to the higher 


temperature, viz., ” has been called Carnot’s Function of the 


other temperature ¢ is equal to 


Temperature. 

In order to illustrate his views of this theory of heat, Carnot 
devised an imaginary theoretically perfect reversible heat engine. 
The operative substance, after passing through a cycle of four stages, 
in one of which itis supposed to receive a quantity of heat substance 
at temperature T, from a source of heat which is always kept at that 
temperature, and in another to transfer the same quantity of heat 
substance at a temperature ¢, to a body whose temperature is 
always kept equal to ¢, finally arrives at its initial state, not only 
as regards temperature and pressure, but also thermodynamic 
power, since the quantity of heat substance infused into it in one 
stage has been subsequently removed in another. In the reverse 
process the operative substance is supposed to receive back from 
the source of heat at temperature ¢ the same quantity of heat 
substance at temperature ¢, and to transmit it at temperature T to 
the source of heat at temperature T, finally arriving, after a stage of 
adiabatic expansion, at its initial state as regards temperature, 
pressure and barnes pre power. 

Fig. 1—see Maxwell’s ‘Theory of Heat”—represents the four 
stages. The area Ba A represents 
the work done during the first stage P 
in raising the pressure from a A to 
b B by adiabatic compression, the 
initial temperature ¢ being simultane- B 
ously raised toT, The area Bbc C 
represents the work given out during 
the second stage of isothermal ex- c 
pansion, in which the operative sub- 
stance is supy to receive from the 
hot body at temperature T a quantity 
of heat substance, which at tem - 
ture T contains H units of “4 
and also to do in the same stage H 
units of work. The area Cc dD 
represents the work done by the 
operative substance during adiabatic 
expansion from the pressure C ¢ to 
the pressure d D, during which the = ¢ c 
temperature falls from T to ¢. og d 
Finally, the area Dd a A represents 
the work done during isothermal compression from the pressure 
Dd to the initial pressnre A a, in which the quantity of heat 
substance receiv by the operative substance during the 
second stage is supposed to be transferred at temperature ¢ 
to the cold body at temperature ¢, the quantity of heat units 
transferred being therefore equal to in . 

The area A B C D, which is equal to the difference between the 
work given out by the operative substance during the second and 
third stages and the work done in compression during the first and 
fourth stages, is equal to the net external work done by the engine 
in the four stages. 

Maxwell states that Carnot is wrong in thinking that the 
quantity of heat substance, which enters the source of heat at 
temperature ¢t, in the third stage is equal to the quantity of heat 
at temperature T, which is received from the source of heat at 
temperature T in the second stage. It is, however, Maxwell him- 
self, not Carnot, who is in error. Maxwell has confused the 
quantity of heat substance with the quantity of heat units 
possessed by the substance at temperatures T and ¢ respectively. 

In the case of all operative substances, for which the tempera- 
ture, pressure, and volume are connected by the law found to 
obtain by Boyle and Marriotte in the case of gases, viz., that the 
product of the absolute pressure multiplied by the volume varies 
as the absolute temperature, the magnitude of the area A B C D 
can be ascertained without reference to any theory of heat. In 
the case of all such substances, the mechanical work done in 
raising the temperature of the substance from ¢ deg. to Tdeg. by 
adiabatic compression in the first stage, is exactly equal to the 
work given out by adiabatic expansion during the third stage, in 
which the temperature falls from T deg. to ¢ deg., so that the area 
ABC Dis equal to the difference between the areas swept out 
during isothermal expansion at temperature T and isothermal 
compression at temperature ¢. 

Let p,, Po) Ps, and p, represent the pressures, and 7, v9, V3, 
and », the volumes of the operative substances at the commence- 
ment of the first, second, third, and fourth stages of the cycle 
respectively, then we shall have :— 


Aces A BO D = py %, log. £ — p,% log. 21, 
3 














4 
Now, in accordance with the law of Boyle and Marriotte, and 
the equations of the adiabatic relations of the temperature, 
pressure, and volume derived from this law, we have :— 
Ps %s = Pave a 
Pa%s Pi % = ne 





Also, Pa = Ps oes Pi = Pa 
a Ps Po Ps 
.‘. area ABCD = TH 
_(T-1).H 
T 
The resultant external work, therefore, given out by Carnot’s 
reversible engine would be equal to ts : 


Po Yq log. 22 
29 Ps 


times the whole work 





iven out during the period of isothermal expansion, if the 

ifferent stages of the cycle could be carried out as described by 
Maxwell in accordance with Carnot’s theory of heat. 

Since, in accordance with Carnot’s theory, heat is a substance, 
the thermodynamic power of which varies with its temperature, 
the operative substance must have possessed at the commencement 
of the first stage a quantity of heat substance at temperature ¢, 
which was raised during that stage by mechanical work done upon 
it to the a gr staraad T. In accordance with this theory, 
mechanical work done upon the operative substance could not 
affect its temperature if it were totally devoid of heat substance. 
If the quantity of heat substance initially contained in the 





operative substance possesses Q units of heat at temperature T, it 
must possess T units of heat at the temperature ¢ at the com- 
mencement of the first stage. 

During the second stage a further quantity of heat substance is 
added to the body, which at temperature T contains H units of 
heat, so that the quantity of heat substance contained in the 
— substance at the end of the second stage is Q x H times 
the quantity contained at the commencement of that stage. 
Since the temperature of the heat substance remains unchanged, 
the thermodynamic power of the heat substance at the end of the 
second stage must be also Q + H times the thermodynamic power 

sessed at the commencement of that stage, although it is 
supposed to have given out H units of work, and only to have 
received H units of heat, which is absurd. In accordance, then, 
with Carnot’s theory of heat, isothermal expansion is impossible. 
There must be a fall in the temperature of the heat substance 
corresponding to the loss of thermodynamic power represented by 
H units of work, so that if ¢’ be the temperature at the end of the 
second stage, we must have 


(T-?)(Q+H)_y 
iy 
¢= QT 


Q+H 
and the thermodynamic power possessed by the quantity of heat 
substance now contained by the operative substance will be equal 
to Q units of heat. 

At the end of the third stage the temperature is by hypothesis 
to be equal to the initial temperature t. The thermodynamic 
powers possessed by the heat substance now contained in the 
operative substance at temperature ¢, is therefore equal to 


t(Q + H) and consequently the work done during the third 
., eq) y g 
stage to 
q- UQ+H) _ (T-)Q_ tH 
ss ? ea 


Since e+) is less than Q, it follows that H must be less than 


e-88, or the quantity of the heat substance at temperature T, 


which may be added to the operative substance and simultaneously 
converted into work, depends not only upon the quantity of heat 
substance which the operative substance may possess at tempera- 
ture T, but also on the temperature initially possessed by the heat 
substance, before its temperature was raised 5 adiabatic compres- 
sion, if Carnot’s theory is true. 

If we subtract from the work given out by the substance during 
the second and third stages, viz., 


TOO, 4 1H 
the work done upon the heat substance during the first stage, viz., 
C53, the effective external work done during the first three 
stages is equal to (Tt - me iH or to the thermodynamic power 


given out by the quantity of heat substance which contains H units 
of heat at temperature T in falling from the temperature T to the 
temperature ¢t. The operative substance, however, still contains 
the quantity of heat substance added during the second stage, 
which therefore must be removed before the operative substance 
can return to its initial thermodynamic state. e thermodynamic 
power possessed by this quantity of heat, which is denoted by the 


letter 1 in Maxwell's ‘‘ Theory of Heat,” is equal to a so that— 
H-A= at 


The simplest way of doing this is, of course, to allow the bottom 
of the cylinder to remain in contact with a substance at a lower 
temperature than ¢, until it has parted with a quantity of heat 


substance, which at temperature ¢ contains units of heat. 


Carnot, however, insists that, whilst this process of abstraction is 
going on, external work must be done upon the heat substance 


equal to : Ht The object aimed at, however, cannot be attained 


7 
by this method. If the quantity of heat substance introduced 


during the second stage is abstracted during the fourth, the units 
of heat abstracted will exceed a units by the amount of work 


done upon the quantity of heat substance, and the initial quantity 
of heat substance will at the end of the fourth stage, for the same 


reason, contain more than £@ units of heat. Isothermal compres- 





sion is therefore impossible if heat is a substance. 

By the hypothesis the work given out by the substance during 
the third stage is to be equal to the work done upon the substance 
during the first stage. In order that this may be the case, the 
temperature ¢” at the end of the third stage must satisfy the 
following condition :— 


_ &(Q+H) _ 9_ #tQ 
Q a . 
. a= Q 


M Q+H 
The heat units therefore possessed by the heat substance at the end 
of the third stage are equal to 


t'(Q+H)_+tQ 
ae 


or its thermodynamic Fate at the end of the third stage is equal 
to its initial thermodynamic wer, but it still contains the 
uantity of heat substance added during the second stage. If, 
therefore, we now raise the temperature by compression from 2" to 
t, and at the end of the stage apply the body of the cylinder to the 
cold body until the added quantity of heat substance has been 
abstracted, the operative substance will then be in its initial 
thermodynamic state, and the work done during compression will 
be equal tof units. So that the net external work done will be 
equal to et units. 
If the process of abstracting the heat substance were continued 
during the whole stage, the work done would be less than eS , and 


of course the temperature of the cold body at the commencement 
of the third stage could not be greater than ¢”. 

By performing those operations in the reverse direction the sub- 
stance will finally again regain its original thermodynamic state, 
but the heat substance added in the first stage of the reverse 
process cannot be restored to the hot body at temperature T 
during the operation of compression, since until the conclusion of 
the operation the temperature of the heat substance is lower 
than t 

Since the effective external work given out by the heat sub- 
stance in falling from the temperature T to the temperature ¢ is 


equal to sa .H. Carnot’s function of the temperature r is 





the true coefficient of efficiency of heat engines, if heat is a sub- 
stance. We have seen, however, that if heat is a substance, 
isothermal expansion and compression are impossible, but we know 
that both these operations are possible. We have seen also that the 
quantity of heat units, which may be added to the thermodynamic 
pow possessed by the operative substance during expansion 

epends on the thermodynamic power at the commence- 
ment of the s of expansive work and the range of temperature 
in the stage of adiabatic compression, but we know that the 








quantity of thermodynamic power which may be added during the 
stage of isothermal expansion is unlimited in amount. Heat can- 
not therefore be a substance. We have now to go through the 
stages of Carnot’s engine on the assumption that heat and work are 
convertible. 

If heat is a substance, the effective work done in a heat engine 
must depend on the difference between the temperatures of the 
body from which the heat is derived in the second stage of the 
cycle, and to which it is transmitted in the third stage. It is 
necessary, therefore, that the temperature of the operative substance 
itself should be the same as that of the source of heat at the com- 
mencement of the second stage, and of the body to which the heat 
is transmitted at the end of the third stage. It follows, therefore, 
that in accordance with this theory of heat, it must be possible to 
add a quantity of heat substance of a given temperature to a 
body ing heat substance of the same temperature. This we 
know to be impossible. Maxwell, however, although he states at 
the commencement of his description of Carnot’s reversible engine 
that ‘‘ we shall avail ourselves of the important step which Carnot 
made, while we avoid the errors into which he fell,” not only makes 
the temperature of the operative substance during the stage of ex- 
pansion equal to that of the source of heat, and during the stage of 
compression to that of the body which receives the heat, but also 
commits the egregious error of stating that the heat transmitted to 
the cold body at temperature ¢ forms part of the heat received 
from the hot body at temperature T. 

Maxwell attempts to get over the difficulty of the equality of 
temperatures by assuming that the temperature of the operative 
substance during the stages of isothermal expansion, although 
differing by an inappreciable degree, is slightly less ; and in the 
isothermal compression stages, slightly greater than that of the 
bodies with which the bottom of the cylinder is placed in contact 
in the direct and reverse stages of the cycle. If this were so, the 
net external work done upon the body in the reverse stage would 
be greater than the net external work given out by the body in 
the direct stage, which is impossible in a reversible engine. So 
long as the temperature of the body from which the operative 
substance receives heat remains greater than that of the operative 
substance, and the temperature of the body to which the 
operative substance transmits heat remains less, the amount of 

e difference of the temperatures is immaterial. 

Throughout the whole of the description of the cycle, the heat 
h added to the cold body in the direct cycle, and taken from it in 
the reverse cycle, is treated by Maxwel! as forming part of the 
heat H received from the hot body. On page 145, in his remarks 
on the principle of the conservation of energy, he makes the 
following statement :—‘‘ We have therefore got rid of the con- 
sideration of the energy residing in the working substance, which 
is called its intrinsic energy, and we have only to compare (1) the 
original energy, which is a quantity H of heat at the tempera- 
ture T of the hot body. This being communicated to the working 
substance, we get for the resulting energy, (2) a quantity of work 
done, represented by A BC D; and (3) a quantity A of heat at 
the temperature ¢ of the cold body.” 

If the principle of the conversion of heat into work is true, the 
whole of the heat H added in the stage of isothermal expansion is 
converted into external work during that stage. The heat h, 
transmitted to the cold body, is simply equal to the work done 
upon the ope, ‘tive substance in that stage, and has nothing to do 
with the heat H received in the secend stage. In the reverse 
cycle the heat required to insure isothermal expansion cannot be 
recovered from the cold body, but must be obtained by again 

lacing the bottom of the cylinder upon the hot body. Similarly 
in the third stage of the reverse cycle, the heat emitted cannot be 
transmitted to the hot body, but must be received by the cold 
body. Inthe course of the two cycles, therefore, the hot body 
is deprived of H+A units of heat, and the cold body receives H+ 
units of heat, but the heat received by the cold body has nothing 
to do with the heat given out by the hot body. The engine can 
only be kept at work until after the temperature of the hot body 
falls to the highest temperature of the operative substance through 
the abstraction of heat, or the temperature of the cold body rises 
to the lowest temperature of the operative substance by the 
addition of heat. If, therefore, by the name of reversible engine 
we mean one by means of which the heat received in one cycle 
from a source of heat can be restored to the same source of heat in 
the reverse cycle, we see that a reversible heat engine is an im- 
possibility. 

Maxwell gives the following definition of a cycle:—A cycle isa 
series of operations by which the substance is finally brought to the 
same state in all respects as at first is called a cycle of operations. 
Now it is clear that we have only to deal with those changes of 
state of the operative substance which affect its thermodynamic 
state, or with its changes of temperature only. Variations in-the 
statical pressure to which it may initially and finally be subjected 
have therefore not to be taken into consideration, since they do not 
affect its thermodynamic state. Since the operative substance has 
returned to its initial thermodynamic state at the end of the third 
stage, the true cycle of changes of a heat engine consists of three 
stages only, if the principle of the convertibility of heat and work 
is true. The actual work done in the second stage is the exact 
equivalent of the heat received in that stage, and is equal to the 
7 6 es D dsince the area a A B 6 is equal to the area 
c d. 

The coefficient of efficiency of a heat engine in which the heat 
added is wholly converted into work, and there is no loss by con- 
duction, and no machinery friction to overcome, is necessarily equal 
to unity. 

I have demonstrated by means of Carnot’s own engine that heat 
is not a substance, and that Carnot’s function of the temperature 
has nothing to do with the efficiency of heat engines, if the principle 
of the convertibility of heat and work is true ; but the truth of the 
last statement can be demonstrated directly in the following 


way :— 

The work given out by an operative substance corresponding to 
a fall in temperature from T° to ¢ during adiabatic expansion is 
equal to 


Bra 


y¥-i ~ 
in which p, v, are the pressure and volume respectively corespond- 
ing to the temperature f¢, so that al is a constant quantity. If 


therefore, the coefficient of efficiency of heat engines is equal to 
Carnot’s function of the temperature, we must havey — 1 = T, 
which is absurd. + is the ratio of the adiabatic to the isothermal 
elasticity, and is constant forall temperatures. The work therefore 
given out by the operative substance varies simply as the fall in 
temperature. Since also 


D+2” 
Y= : 


if D is equal to the dynamic specific heat of the substance at con- 
stant volume, we have 





pr 
a 

D= so 

The dynamic specific heat, therefore, of all substances which obey 

the law of Boyle and Marriotte is independent of the temperature. 


If the efficiency of all heat engines varied as the ratio of —_ it 


= constant. 





would follow that the average specific heat corresponding to the 
range of kee agewsea from T to ¢ varies inversely as the number of 
degrees which represents the highest temperature. When the 
function of the operative engine is to utilise as much as is possible 
of the intrinsic energy by the operative substance, the 


coefficient of efficiency is of course equal to tH ; but this is the 
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case only when the operative substance is an explosive. In this 
case, however, the value of T is not arbitrary, but depends solely 
on the nature of the explosive used. The function of all other 
heat engines is to utilise the heat added during the cycle of 
T-t 
T-t 
which ¢’ is the final temperature of the operative substance at the 
close of the cycle of operations. The value of ¢’ can never be less 
than that of ¢, the initial temperature, if the operative substance 
does the whole work in a self-acting engine. Maxwell claims it as 
one of the chief merits of the Carnot cycle, that the consideration 
— intrinsic energy possessed by the operative substance is got 
rid of. 

I trust, Sir, that I have succeeded in convincing both yourself 
and Mr. Mansel, not only that Carnot’s function of the tempera- 
ture has nothing to do with the efficiency of heat engines, but 
that it is also an utter absurdity, if the principle of the converti- 
bility of heat and work is true. E.D 

February 24th. 


operation, so that the coefficient of efficiency is equal to 2 in 





WituiamM DoNaALpson. 


FREE TRADE, FAIR TRADE, AND NO TRADE. 


Smr,—Let me point out that ‘‘ Free Exchange” has quite failed 
to understand my question. I want to know what the United 
States pay for their purchases with, and I am told that 
they do it with goods obtained from Great Britain. But 
how is Great Britain id? This seems to be “robbing 
Peter to pay Paul.” ‘‘ Free Exchange” further tells me that 
7 securities pass. I ——— these represent some value. 

want to know what and how much. It seems to me to 
be very much like raising money on mortgage. Is this right? I 
am glad to find at last that the Board of Trade returns are 
deceptive. I have very carefully read the correspondence to 
which ‘‘ Free Exchange” refers me, but there is nothing in it to 
answer my question, which I venture to put in a slightly different 
form. Afterall the processes of exchange have taken place, it 
appears that the United States people have obtained goods far 
exceeding in value the goods which they have given in exchange. 
I want to know how the difference is cleared. 
or borrowing ? 

London, May 3rd. 


1s 


Is it by mortgaging 
i Bn 





INDICATORS FOR GAS ENGINES. 

Str,—‘‘ A Gas Engine Man” has done good service by calling 
attention to this subject. I have tried every indicator in the 
market, and none of them can be trusted. They are ruined by 
the heat and violence of the explosion. 

A new satisfactory indicator is much wanted. I think some 
device must be introduced to keep the indicator cool, such asa 
water jacket, which might consist of sponge saturated, or a fluid 
column should be introduced between the indicator piston and the 
engine cylinder, just as water is used to keep steam gauges cool. 

Kenyon’s gauge ought to do if it was ible to make a 
sufficiently sound tube. Cold:drawn steel ought to answer; but the 
tube should be attached to an engine, and caused to make several 
thousand strokes before it is worked into a gauge, in order that it 
may take its proper “‘ set.” 


May 3rd. Gas ENGINE Man No. 2. 





Sir,—‘‘ A Gas Engine Man” makes complaint in your present 
issue on a subject of importance. I have found no indicator 
really trustworthy after a short time, in indicating gas engines. I 
have worked with the old-fashioned Richard’s, using strong springs 
of 100]b. and 1201b. perinch.; but the instrument was soon out of 
order, the pencil bar, &c., often broken and bent. I was recom- 
mended by a worthy professor in one of our large colleges to try 
Crosby's. We have now had several of them in use for some 
years, and on the whole we think them the best adapted for gas- 
engine work that we have seen. The Crosby Company make an 
indicator for gas-engine work having stronger pencil bars, &c., 
and these—though not at all perfect—do better than their 
ordinary type. Strong springs have to be used in all cases ; but 
even then trouble comes, pistons get stuck fast with the heat and 
want of lubrication, and the pencil bars get bent and broken with 
the suddenness and strength of the explosions. 

Kenyon’s indicator I have worked with, but found that for gas 
engines the high temperature and explosive force was too great for 
the Bourdon tube, and it split very soon; beside, I found that the 
high temperature made the tube give wrong indications. I believe 
the makers are or were Messrs. Storey, of Manchester. far as 
my experience goes I would recommend ‘‘ A Gas Engine Man” to 
try Crosby’s make, but at the same time, understand, it is not 
perfect, for such things as a page or even good indicator for gas 
engine work is not extant. Itis very provoking to find your in- 
strument give out when busy testing. HucH CAMPBELL. 

Gas Engine Works, Halifax, May 2nd. 





S1r,—We had the same difficulty with gas engine indicators 
as described by ‘“*A Gas ine Man” until we slightly modified 
the arrangement of the Richard’s indicator. After a few experi- 
ments we got it to work successfully, and we can now use even the 
10 lb. spring with 200 lb. pressure on the piston in order to magnify 
the diagram of the ok pressure, without any injury to the 
instrument. 

We should be pleased to show the indicator to ‘‘A Gas Engine 
Man” if he will call at 66, Victoria-street, Westminster. 

May Ist. DRAKE AND GORHAM. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A large passenger steamer.—The steamers running on Long Island 
Sound are noted for their strong build, their elaborate equipment 
in the way of richly herent state-rooms, parlours, saloons and 
dining-rooms, and their dining arrangements, which vie with those 
of a big hotel. This is due partly to competition between the 
different lines, two of the lines having fair ei on each vessel, 
giving a concert during the evening. Most of the vessels have 
side wheels of enormous size, though two screw steamers were put 
on by one line Jast summer; but the latest vessel is to be of the 
side wheel pattern. She is now under construction, and will be 
440ft. long over all, 424ft. on the water-line, 52ft. beam, 92ft. wide 
over all—over the guards—20ft. 6in. depth of hull; 58ft. from keel 
to top of pilot house, and will have a displacement of 4550 tons. 
The hull is of steel, built on the bracket system, with fifty-eight 
water-tight compartments. There will be nearly 500 state-rooms, 
which, with lower deck berths, will give sleeping accommodation 
for about 1500 passengers. The freight capacity will be about 
1000 tons. The side-wheels, or paddles, will be of the featherin 
type, 35ft. diameter and 14ft. wide, driven by a pair of inclined 
compound engines with cylinders 4ft. 3in. and 7ft. 1lin. diameter, 
and 1lft. stroke. Steam will be supplied by ten Scotch boilers 
14ft. diameter, and 14ft. 6in. long, each fitted with 184 Serve 
ribbed steel tubes 34in. diameter, and 10ft. 3in. long, which are 
expected to reduce the coal consumption—4°30 dols. per ton in the 
bunkers—ten per cent. below the consumption estimated for 
aa tubes, which was 160 tons per round trip of about 360 
miles. 

Cost of electxic lighting.—At Topeka, Kan., the city owns and 
operates an electric lighting plant which consists of three boilers, 
three engines aggregating 285-horse power, six are dynamos of 
thirty lamps capacity each, and six circuits, with 27? miles of line, 
334 miles of wire, and 943 poles 30ft. high. e ps are sus- 
pended between 40ft. poles, and each intersection on business 
streets, and alternate intersections on residence streets. There 
are 184 lamps of 2000-candle power, averaging 1000ft. apart in one 
direction and 800ft. in the other, and tests of several lamps showed 
an average pressure of 23°15 volts, and a current of 19 amptres, 





439°85 watts, or 1953 nominal candle-power. The plant has been 
in operation since November, 1889, and careful monthly records 
have been kept of the cost of operating :— 


Dec., 1890. Dec., 1891. Dec., 1892. 

No. of nights run .. ais 3 .. ap 26 
Me. GemOmeBTMM .. .. .. «- « 198°25 27°50 237°50 
No. of hours run (average per day).. 7°93 843. 9°18 
ON Se es ee 123°40 143°20 152°25 
OS See eee $373 °70 $415°28 426°30 
Coal per H.P. per night 36°36 6°54 6°97 
Coal per H.P. per hour 30°80 0-77 0°76 
Costofcarbons .. . $83°65 90°00 72°00 
Cost of globes.. .. .. 3°50 4°00 2°00 
Cost of oil and waste .. $15°61 12°40 12°09 
Cost of repairs. . $86°11 74°29 57°99 
Se eee ee $31°78 33°01 83°66 
Pay roll of superintendence and labour 3525-00 n25°97 525°00 
Interest on cost of plaut, 6 per cent. $277°24 27724 277°24 
Total expenses per month. . $1417°53 1482°19 1406°28 
Cost per lamp permonth .. .. .. 37°70 7 is 7°64 
- (average since 1889) - — 775 

Cost per lamp per 100 hours .. .. $4°07 3°43 3°22 
. (average since 1889) — — 3°86 


A four-track viaduct.—The approach line by which the New 
York Central and Hudson River Railroad reaches it terminus at 
the Grand Central Station in New York, crosses the Harlem River 
by a low level drawbridge, and then follows the line of Park 
Avenue, being partly in a cutting with masonry retaining walls, 
partly on a masonry viaduct and partly in tunnel. The width of 
the avenue is sufficient to allow of a roadway on each side of the 
cutting and viaduct, and there are four-tracks all the way from the 
Harlem River. The railway company has now been compelled to 
build a high-level drawbridge over the river, which will be an in- 
teresting structure, and, in order to attain the higher grade, the 
whole line will be built on a four-track viaduct along the avenue, 
the masonry viaduct being removed and the cutting filled in. 
There will be three lines of columns carrying three rows of 
longitudinal plate girders, with a floor steel trough filled in with 
some sound-deadening material. The columns will consist of four 
angle irons with latticing. The structure wil] be mainly of through 
spans, but at the high ground deck spans and half-through spans 
will be used to maintain the grade and give the required headway. 
The material will be open hearth steel, and tae track will consist 
of flange rails 1001b. per yard, resting on steel tie plates or base 

lates on the tops of the floor troughs, and bolted through to the 
— plates and floor. The work will be carried on without in- 
terfering with the very heavy traffic. 

Conduit system for electric railways. — Many conduit systems 
have been invented to avoid the objections made to the poles and 
overhead wires for electric railways operated on the trolley system, 
but so far only a few lines have been built, and these have an open 
slot in the street to allow a conductor to pass down to contact with 
the conducting wires in the conduit. A new system in which the 
conduit is closed, preventing the entrance of water and dirt, is 
being tried experimentally on a line about half-a-mile long. The 
feed wire is laid between the track rails, about 6in. above the 
wooden cross-ties, but depressed below the ties at the circuit- 
closing points, which are placed at intervals of 15ft. to 20ft., and 
have live points level with the street surface to make and break 
contact with the car. While the car is ing over the contact 
point the circuit is closed, but is opened as soon as the car has 
passed, so that there is no danger to horses or pedestrians, the 
circuit being only closed under the car, and the contact points 
being ‘‘dead” when the car has passed. A six-wheel car with 
radial trucks or ‘‘ bogies” is used, and the contact-maker is a bar 
suspended from the truck frames and touching the contact points. 
Another conduit system is being tried on a line three-quarters of a 
mile long at Washington, D.C., where the conductor is in lengths 
of 200ft., only one section being “‘alive” at a time. 

Casting a large cylinder.—A large cylinder, one of a pair for the 
new Fall River uine steamer, noted in a former letter, has recently 
been cast. These two cylinders will be 8ft. inside diameter, and 
14ft. long, with a piston stroke of 11ft. These will be the low- 
pressure cylinders, the high-pressure ones being 4ft. 3in. diameter, 
and llft. stroke. The mould was of brick faced with loam, and 
strengthened by a rivetted iron shell outside. The core was also of 
brick with loam facing. Three pouring gates were used, the metal 
flowing into a circular trough and thence into the mould. The 
mixture was of lake pig, charcoal pig, and rail scrap, 26 tons 
being melted in a cupola and poured into a 14 tons standing ladle, 
and two swinging ladles of 8 tons and 10 tons capacity operated by 
two electric overhead cranes of 20 tons capacity. The operation of 
pouring occupied only about one minute. In the rough the 
cylinder was about 2hin. thick, with belts of increased thickness 
at the middle and at each end at the flanges. About jin. of metal 
will be removed in the boring, which, with the chipping, &c., 
reduced the weight from 48,000 1b. to 45,750lb. The Ginlee was 
cast vertically, and was kept three days in the mould, which 
extended several feet along the foundry floor. It was then 
shipped on a special car to the engineworks. The engine will be a 
double compound inclined engine of 8000-indicated horse power, 
driving feathering paddle-wheels. 

Oscillating cylinder stationary engine. —The Case high - speed 
engine for small powers is an interesting machine, in which the 
cylinder has a rocking motion and the piston-rod is connected 
directly to the crank pin without the intervention of a connecting- 
rod. e rocking motion is slight, only twice the width of the 
ports, and this motion opens and closes the steam and exhaust 
ports. The casing surrounding the cylinder forms a chamber, 
which is constantly filled with live steam, and forms an efficient 
steam jacket. The upper end of the cylinder is open; the lower 
end is closed, but has a balancing chamber of equal area with the 
piston hollowed out in the bottom. The rocking motion is 
imparted to the cylinder by a long sleeve, screwed into the 
cylinder, and through which the piston-rod works, The cut-off 
valve is of the plug pattern, while the admission, release, and 
exhaust shut-off are controlled by the rocking of the cylinder. 
The governor does not diminish the throw of the valve and so 
throttle the steam with light loads, but has always the same 
travel, the regulation being effected by its rotating the excentric 
on the shaft, and thus giving the valve the right amount of lead 
over the crank. The aan 3 pin is between two crank discs, the 
shaft from one end carrying the belt pulley, and that from the 
other end carrying the excentric and fly-wheel. The working 
parts are all enclosed, and the lower part forms a reservoir for oil 
and water, into which the crank pin dips at each revolution. The 
engines are built of 24 to 25-horse power. 

Electrical subways.—There is a growing demand in the large 
cities to have the poles and overhead electric wires, which have 
disfigured the streets, removed and the wires laid underground. 
New York City now has 289 miles of electrical subways, of which 
172 miles are the Edison Electric Light Company's low-tension 
system with a current of 45 volts; 45 miles are for the wires of 
telegraph, telephone, and district messenger companies, and 
72 miles are for high-tension electric wires. By the Edison system 
the wires are wrapped with hemp and encl in pipes 20ft. long, 
filled with an insulating composition of asphalt, resin, and oil. 
These pipes are laid in shallow trenches, the 20ft. lengths being 
connected by coupling-boxes. subways proper, however, have 
to — for the wires of six telegraph and telephone companies, 
and are so arranged that the cables can be drawn in and out at the 
manholes. Some of the subways are of iron pipes embedded in 
concrete, others are of asphalt blocks with tubular passages, and 
others are of creosoted wood. The ges are 2hin. to 4in. 
diameter, and can accommodate several cables. The subways now 
laid have a capacity for about 45,000 miles of telegraph and 
telephone wires, and miles of high-potential electric lighting 
wires. There are now in the subways about 23,000 miles of the 
former and 600 of the latter—320 are and 280 incandescent con- 
juctors. Ventilation is — for by twelve blower stations 
with Root blowers, five of the stations having Otto gas engines. 
The subways have twenty-four manholes to the mile. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change to-day—Thursday—in Birmingham and yesterday in 

Wolverhampton there was no change to report on last week, 

Prices of marked bars are steady at £7 10s. per ton, and second- 
class branded sorts £6 10s.; but it is asserted that the business done 
is less than before the reduction to £8 per ton at the commence. 
ment of the year. 

Medium and common bars are steady at former prices, ranging 
from £6 7s. 6d. to £5 10s., and in some cases The last- 
named figure is stated to be the lowest price which makers will 
accept, notwithstanding the recent wages reduction. Puddled 
bars are £3 15s. to £3 17s. 6d. Platemakers report rather more 
favourably of demand. Good orders can only be secured by a 
slight concession from quarter-day rates. Common plates for tank 
and similar purposes are £7; ordinary boiler, £8; superior boiler, 
£8 10s. to £9; best, £9 10s. to £10; double best, £10 10s. to £11; 
and treble, £11 10s. to £12. 

The Earl of Dudley’s Round Oak Company quoted to-day— 
amo ag Birmingham, bars, ordinary, £8 2s. 64; best, £9 10s. ; 
double best, £11; and treble best, £13. Their Hurst Crown 

ualities were: Ordinary, £7; best, £8; and best best, £9 10s, 

oops and er and angles were: Ordinary, £8 12s. 6d. ; best, £10; 
double best, £11 10s.; and treble best, £13 10s. The company's 
“Hurst ” qualities were: £7 10s. ordinary; £8 10s. best; and £10 
double best. L. W. R. O. tees, not exceeding 8in., were: Ordinary, 
£9 2s. 6d.; best, £10 10s.; best best, £12; and treble best, £i4 

r ton. 

"hae in the sheet iron trade—though here and there pretty 
ood—continues slower than it would be but for the condition of 

Colonial finances, and some of the mills have been laid idle. Some 

other markets, however, keep good customers for the galvanisers. 

Thus the sheet mills are being supplied with orders, in addition to 

which there is the demand for nail cutting, and stamping, and 

working-up sheets, as well as merchant sheets for shipment. 

Prices are £6 15s. to £7 for both singles and doubles, and £7 10s. 

to £7 lds. for trebles. 

One outcome of the condition of things in Australia will, it is 
thought, be that certain leading galvanised sheet makers, who 
have hitherto been content almost solely to supply the Australian 
and New Zealand markets, will now turn -their attention to other 
countries. It is yet a little previous to pronounce definitely on 
the point, but the tendency seems to be in that direction. The 
step would mean the increasing of competition, and the further 
cutting down of prices. 

The steady advance in the price of spelter, which is now quoted 
£18 for ordinary brands on the London market, and £18 2s. 6d. to 
£18 5s. for special brands, causes the price of galvanised sheets to 
be fairly maintained. The average quotation continues, therefore, 
£11 for 24 g. f.o.b. Liverpool, while best firms quote £11 10s. Com- 
pared with this time last year, prices are a drop of 15s. to 20s. per 
ton. 

It is understood that negotiations have again been commenced 
between the Iron Trade W: Board in this district and the 
Wages Board in the North of England for the arrangement of one 
national wages scale to take the place of the two independent 
scales now operating in the Midland and Northern districts. It 
will be remembered that the chief obstacle hitherto has been 
presented by the Northern ironworkers, who have thought that ar: 
amalgamation would be calculated to bring down Northern wages. 
It bas, however, now been shown that this would not be the case, 
but that, on the contrary, wages in the North would be likely to be 
advantaged by the higher-priced manufactured irons of Stafford- 
shire entering into the regulating calculations. Under these cir- 
cumstances it is believed that the North of England men will now 
be more amenable to argument, and that there is some chance of 
the amalgamating scheme being accomplished. 

Messrs. Pearson have blown in another furnace for part mine 
iron at Netherton. Production has not for some time past shown 
any increase in the Staffordshire district, and additional merit 
therefore attaches to the present announcement. In the Midland 
producing centres the tendency is rather in the direction of further 
curtailment of make than of ne eves furnaces being blown 
in, and this applies alike to Northampton, Derbyshire, Lincolnshire 
and other districts. In North Lincolnshire at the present time the 
make is something like 230,000 tons perannum. The production 
from some of the furnaces is as much as 80 to 100 tons a day, 
whereas formerly 50 to 60 tons was looked upon as a satisfactory 
outturn. This increased make has been obtained by the laying 
down of improved stoves and other modern furnace appliances. 

Prices, whether of Staffordshire or Midland pigs, are very low ; 
and sellers of the latter declare this week that, after paying 
freightage from furnaces into this district, present prices leave 
them with an absolute loss of 3s, to 4s. per ton. Northampton 
pigs are 39s. to 41s., delivered to consumers’ works. Derbyshires, 
40s., to 42s. 6d. and 43s.; and Lincolnshires 45s. 6d. to 46s. 6d. 

rton. Staffordshire pigs remain at 56s. 3d. upwards for hot- 

last and all-mines, 100s. for cold blast, 43s. to 45s. for best part- 
mines, and 34s, to 35s. forcommon. Stocks at local furnaces are 
increasing somewhat—the result of lessened demands. 

Gratification is experienced at the restart of the Silerdale Forge 
in North Staffordshire, where the ironworkers stopped operations 
rather than accept the 24 per cent. reduction decreed recently by 
the wages arbitrator. hen they had had time to realise their 
mistake, the men resolved that if the works were restarted they 
would pay to the masters £25 as compensation for the loss caused 
by waste of fuel, delayed contracts, &c. The offer was accepted ; 
but the employers said it was so done, not because the sum by any 
degree cove the loss sustained, but as an indication that the 
men themselves realised the error of their action. The works are 
now on again. i 

Another piece of good news from North Staffordshire is that the 
Lane End Colliery Works, Great Fenton and Longton, which 
were previously worked by the Lane End Works Company, a 
company with which Mr. Jabez Spencer Balfour had some connec- 
tion, have been purchased by the Longton Hall Colliery Company, 
and are to be restarted. This means that a large number 
of hands will again soon find employment. The works are exten- 
sive, and dhe Langton Hall firm have every intention not only of 
fully working the existing pits, but they have taken a large area of 
new mines with a view to further development. 

The report of Mr. E. Howl, engineer of the Tipton district of 
the South Staffordshire Mines Drainage Commission, for the 
month ending April 24th last, presented to the Mines Drainage 
Commissioners this week, contains somewhat pigs | reading. 
Mr. Howl states that notwithstanding the low rain-fall of April 
falling upon the dry month of March, the increase in the water 

umped at the various engines continued to within the last few 

ays. Experience showed that the effect of exceptionally dry 
and exceptionally wet weather was not felt in the deep mines 
until the lapse of six or seven weeks. But as the dry weather had 
been of longer continuance than this, and as at some of the 
engines the water had increased rather than diminished, he made 
inquiries all along the lines of levels, but could not find that the 
water was being received into the levels at any one icular 
point in much greater volume than usual. No explanation of the 
apparent anomaly is offered. 

e railway rates question continues to occupy ve 
attention in this district. Satisfaction is expresse 
the announcement that the railway companies serving t a pat of 
the kingdom have intimated their intention to allow a reduction 
on the cost of coal and coke traffic equivalent to the 1 cwt. per ton 
difference in weight under the new, as compared with the old, 
regulations, under which the companies now only carry 20cwt., 
instead of 21 cwt., as formerly, to the ton. Much dissatisfaction, 


considerable 
this week at 





however, prevails in the brick trade, which is one of the 
most important heavy industries of the Midlands. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


nchester.—The position generally throughout the engineering 
ulte trades of this district remains much the same as I have 
reported for some time past. Here and there, engineers are 
securing rather more work, chiefly in connection with machinists, 
put generally there is no appreciable improvement, and machine 
tool makers for the most part continue only indifferently supplied 
with orders, those in the best position being barely kept going 
from hand to mouth, whilst locomotive builders, although one or 
two moderate orders were recently given out, are still anythi 
but well supplied wilh work, and with few exceptions gene 
engineers have very little to do. Stationary engine builders are 
rhaps better off than any other section of the trade, and in the 

‘ast-named branch of industry a fair weight of work continues to 
be given out. In the iron trade a very depressed tone still prevails 
generally, and in raw material, both as regards iron and steel, 
there is a continued downward tendency, whilst makers of finished 
iron and steel, although they hold on to late quotations, are in 
most cases open to some pressure when favourable specifications 
are put before them. ! ; 

There was very little business of any weight offering on the Man- 
chester Iron Exchange on Tuesday. In pig iron transactions were 
restricted to comparatively small parcels, five to twenty-ton iots 
being very general quantities, consumers for the most part only 
covering immediate ae requirements, whilst there are very 
low sellers to secure the business to be got. An easier tone is again 
noticeable in prices, and transactions of any weight are only put 
through at under makers’ quotations. For Lancashire pig iron 
makers are now quoting 43s, for forge, and 44s, for foundry, less 
24, delivered Manchester, but they are still altogether cut out by 
district brands, and even where they have much more favourable 
rates of delivery, they are doing very little. For Lincolnshire iron 
the full market prices obtainable do not exceed 40s. 6d. for forge, 
to 41s. 6d. for foundry, and in special cases under 40s. has been 
taken for forge, and as low as 40s. 6d. to 41s, for foundry, less 25, 
delivered Manchester. For Derbyshire foundry brands quotations 
nominally remain at about 45s, 6d. up to 46s. 6d., less 24, delivered 
here, but it is only for occasional special requirements that 
these figures are paid. For outside brands offering here, 42s. 4d. 
net cash represents about the price sellers will take for Middles- 
brough, and Scotch iron is offered at 43s. 9d. and 44s. for Eglinton, 
to 45s. 6d. for Glengarnock, net prompt.cash, delivered at the Lan- 
cashire ports, although makers are asking 6d. to 1s, above these 
figures. 

e Manufactured iron makers still find it difficult to secure business 
to keep them going, but quotations are unchanged, Lancashire 
bars remaining at £5 10s.; North Staffordshire, £5 10s. to 
£5 12s. 6d.; Lancashire sheets, £7 to £7 5s.; and Staffordshire, 
£7 7s. 6d. to £7 10s.; Lancashire hoops, £6 for random, and £6 5s. 
for special cut lengths, delivered in the Manchester district ; but 
in some cases favourable specifications for bars might be placed at 
a trifle under the above quotations. 

The steel trade remains without improvement, and in raw 
material prices are weaker, ordinary foundry hematites not 
averaging more than about 52s. 6d. to 53s., less 25, with common 
steel billets quoted at £4 2s. 6d., and better qualities from £4 4s. 
up to £4 6s, 3d., net cash, delivered Manchester. In steel boiler- 
plates, some moderate sales have been made at about £6 7s. 6d. to 
£6 10s. for the best qualities, delivered to consumers in the neigh- 
bourhood of Manchester. 

Nut and bolt makers report rather more business stirring 
recently, but no better prices obtainable. 

In the metal market Casiones continues very slow, but list rates 
for manufactured goods remain unchanged. 

A short time back I gave a description of some special tools 
which had been made ~ 4 Messrs. Kendall and Gent for a new 
works which had been laid out by the Sykes’ Improved Fuel 
Economiser Company, and this week I had an opportunity of 

oing through the works, which have now got into full operation. 

fh addition to the special plant of machine tools—of which I 
have already given particulars—expressly designed to deal with 
the various parts of the new economiser which the company are 
manufacturing, an improved moulding plant has been put down 
for casting the pipes vertically in absolutely dry sand. The 
moulds, which are in duplicate, are throughout all the operations 
carried upon trolleys in a vertical ition. After the sand has 
been rammed down, they are wheeled into a stove, so arranged 
that every portion of the mould is subjected to heat sufficient to 
dry it ealoaliy throughout, and they are then wheeled to the 
furnace, where the cores, which have been dried in another stove 
are inserted and the metal poured into the moulds, when they 
pass on to another portion of the shop, one half the mould taken 
out, and the sand allowed to fall into a pit, when they are wheeled 
into the first position, to be again rammed with sand. The 
company claim that by this arrangement, a much smoother 
skin both inside and out is insured in their pipes. In addi- 
tion, a number of improvements in the constructive details 
of their economisers have been introduced, with the view 
of meeting the requirements of the increasing demand for 
high - pressures. The top boxes, instead of being square, are 
round, so that they are much stronger and less liable to damage ; 
the arrangement of the feed-water pipe has been considerably 
improved, and instead of a 4in. pipe feeding the various sections 
by means of 3in. branches, the feed pipe is connected with the 
bottom boxes by an elbow pipe lin. bore, so that the area of the 
combined feed orifices is exactly equal to that of the feed pipe, and 
insures a free circulation of water and better heating results. The 
branch feed pipes are so arranged that they can be detached 
singly without Sooshtng any other joint, and improved arrange- 
ments have been introduced for replacing or fixing the main pipes. 
In the usual method of construction each end of the pipe is 
tapered in the reverse direction to the other, and the top and 
bottom boxes are pressed on to the pipes at one time, with the 
result that the removal of any pipe is a very difficult operation ; 
but by the improved arrangement in the Sykes’ economiser the 
pipes are tapered at each end in the same direction, and are 
pressed into the bottom and top boxes simultaneously by separate 
rams, so that when it is necessary to remove a pipe it can be easily 
done without disturbing the remainder in the section, whilst in 
addition, when pressure is put upon the apparatus, the joints are 
tightened. An improved method of jointing the cap has also been 
introduced, which prevents it from becoming rusted in, and an in- 
clined bottom box is provided to facilitate the removal of mud, which 
is carried to the far end of the box, where it is easily blown off. 
One of these economisers is in operation at the works in connection 
with a boiler working at 250 Ib. pressure. 

_On Thursday last about 150 members of the Manchester Asso- 
ciation of Engineers had an excursion to the Peel Mills, Bury, for 
the purpose of inspecting a modern mill-driving plant with 

uadruple-expansion engines, working at 2001b. pressure, and 

riving about 100,000 spindles, built by Messrs. J. Musgrave and 
Sons, of Bolton, This engine is of the vertical type, and is the 
first of the kind applied to such a purpose with high pressure, and 
a special feature is a triangular connecting-rod, the action of which 
is such that there are no dead centres, The cylinders are 18in., 
26in., 37in., and 54in. diameter, with a piston stroke of 4ft. 6in., 
and the a throughout is provided with Corliss valves. The 
engine developes 1600-horse power when working at 200 Ib. pressure, 
and is remarkably compact, occupying less than one-third the floor 
—_ required by a horizontal compound engine of equal power, 
although perhaps it is open to question whether, where floor s 
is no very great object, any special advantage is to be gained b 
adopting the vertical type of engine for mill driving. In an ad- 
Joining mill, owned by:the same company, with 79,000 spindles, 
the driving power is provided by a side-by-side compound engine 

also constructed by Messrs, John Musgrave and Sons, of Bolton 





—with cylinders 32in. and 56in. diameter ; stroke of piston, 6ft.; 
running at 504 revolutions 4 minute, with a piston speed of 600ft. 
The air pump, which is 39in. diameter with a 3lin. stroke, is 
situated below the floor line, and driven by means of rods and 
levers from the low-pressure crosshead. The rope pulley, which 
weighs 65 tons, is 32ft. diameter, and grooved for thirty ro 
lgin. diameter. The high-pressure cylinder is fitted with Corliss 
valves, and the trip motion to the admission valves is under the 
control of the governor, which may vary the point of cut-off from 
0 to #stroke, The average indicated horse-power of the engine is 
1145, with a consumption of coal per indicated horse-power per 
hour of 2256 lb., mens however, includes the heating of the mill. 
All the boilers are fitted with Vicar’s mechanical stokers, and these 
are automatically supplied with coal by means of elevators and 
conveyors made by Messrs. 8. 8. Stott and Co., of Haslingden. 
The party also went through the various departments of the Peel 
Mills, and after the inspection were entertained at tea by Mr. H. 
Webb, one of the directors of the company. 

At the meeting of the Manchester Geological Society on 
Tuesday, Mr. C. E. De Rance, F.G.S., of the Geological 
Survey, England, gave some interesting details with respect to 
a boring carried out at Marston, by the Salt Union, with the 
object of ascertaining whether coal or mineral oil occurred under 
their extensive property at Northwich, It was intended to sink to 
a depth of 3000ft. or 4000ft., but the strata passed through 
developed so unexpectedly, that when the bore hole had got 
down to a depth of 2610ft. 4in., it was considered advisable to 
suspend further operations. The results obtained from boring 
there indicated a minimum depth of over 1250 yards to the coal 
measures, showing that the Keuper sandstone, as well as the 
Keuper marls, had been previously very much under-estimated, 
being no less than 2472ft. in thickness. The cuttings in the Man- 
chester Ship Canal, he added, made it extremely probable that the 
upper mottled sandstone was similarly under - estimated, and 
the Liverpool borings had proved the enormous thickness of 
the bunter pebble beds, whilst the enormous borings in the 
basin of the Mersey that had penetrated the Permian, proved 
its extreme variability through contemporaneous erosion and its 
occasional great thickness. This accumulated evidence tended 
to show that the area of workable coal at present prices, and 
with present appliances, was much smaller in South Lancashire 
and in Cheshire, but more especially in the latter, than had been 
estimated by the Royal Coal Commission. Mr. De Rance believed, 
however, that coal at workable depth would be found in the 
eastern margin of the Cheshire salt field, but he did not think it 
possible it would be found at Marston at present. This depth of 
1255 yards was a most serious matter, as it was exceedingly doubt- 
ful, even should a valuable coal seam be at once intercepted, which 
was entirely a matter of chance—looking to the pressure and 
high temperature—whether it could be worked at a profit with the 
present. price of coal, though doubtless when coal became scarce 
and prices rose, mines would be freely worked at this depth. The 
greatest depth now being worked in any coal mine in the United 
Kingdom was Ashton Moss, at Audenshaw, Manchester, where 
the shaft was 2820ft. deep; and Pendleton Colliery, where it was 
worked at 2770ft. ; Rosebridge Colliery, Wigan, 2418ft. ; Astley 
Colliery, Cheshire, 2060ft. ; and the Globe and Skelton Collieries, 
North Staffordshire, 2000ft. He was, therefore, of opinion that 
the abnormal thickness of the Keuper series had destroyed the 
chance of working coal at Marston at a profit, as might have 
been reasonably hoped before the discoveries made by the boring. 

All descriptions of round coal continue in extremely slow demand, 
with a downward tendency in price. Nominally, list rates for the 
better qualities are unchanged, but in most cases colliery owners 
will give way 3d. to 6d. to effect sales, whilst steam and forge 
qualities can be bought from as low as 6s. per ton upwards at the 
pitmouth, It is becoming increasingly evident that the usual con- 
tracts will have to be accepted at very much under last year’s 
prices. The railway companies apparently expect to cover their 
requirements for locomotive fuel at about 6s. 3d. to 6s. 6d. per 
ton at the pit, whilst in gas coal Staffordshire coalowners are com- 
peting at such low figures that Lancashire colliery proprietors have 
already been cut out of several important contracts. The limited 
output of engine fuel meets with a ready sale, and prices continue 
to harden, advances of 3d. to 6d. being quoted in some cases, best 
slack averaging 5s. 3d. to 5s. 6d., medium 4s. 6d. to 4s, 9d., and 
common 3s, 6d. to 4s. at the pit. 

The shipping demand remains without improvement, and ordi- 
nary steam coal, delivered at the ports on the Mersey, can be 
bought at from 7s. 6d. to 8s, per ton. 

Barrow.—There is nothing new to report in connection with the 
hematite pig iron trade of this district. During the past week the 
demand has shown no signs of improving, and makers are doing 
no business at all, and the whole trade isin a very lifeless con- 
dition. On home account the inquiry is limited almost wholly to 
makers of steel, and as regards the foreign and continental trade 
there is none, the shipments of pig iron to foreign ports being very 
slack, while there is not a deal going away from the district by 
rail. Prices are not changed from last week, and makers are 
asking 46s. to 46s. 6d. per ton for Bessemer iron in Mixed Nos. 
f.o.b. There is nothing doing in forge and foundry iron. The 
production remains unchanged, and in North Lancashire there are 
seventeen furnaces in blast, and in Cumberland sixteen blowing, 
out of a tctal of seventy-seven built on the North-West Coast. 
Warrants are very slack, and only one transaction is noted on the 
week. Sellers are asking 45s. 7d. per ton net cash. The stores 
—— 64,218 tons, a decrease on the week of five tons. 

n the steel trade there is not much doing in new business. 
Makers find a difficulty in securing new orders. Rails are in poor 
demand, but it is reported that some firms in the country are 
booking fair orders at higher rates than are quoted here. Hoops 
are quiet, as also are tin-plate bars, and there is a great quietness 
in the demand for the other sections. The plate mills at Barrow 
are not likely to be restarted for some time, unless some sudden 
life can be given to the shipbuilding industry. The rail and 
merchant and tin-plate mills at Barrow are making fairly good 
outputs. 

here is no change to note in the prices of steel; rails are 
quoted at £3 15s. for heavy sections ; £5 10s. for light sections ; 
and £6 for colliery rails; and other sections are as follows: Ship- 
ee £5 12s. 6d.; angles, £5 10s.; boiler-plates, £6 7s. 6d. 
looms, £4 to £5; billets and slabs, £4 5s. to £4 10s.; hoops. 
£6 15s.; tin-plate bars, £4; and wire rods, £6 12s. to £6 15s. 

The shipbuilding and engineering trades are far from well em- 
ployed, and the contracts that are in the hands of builders are 
rapidly being completed, and others are not being booked to take 
their place. 

The demand for iron ore is very slack. At the mines through- 
out the district there is much quietness, and prospects are very 
bad. This week a large cargo of Spanish ore & on imported 
into Barrow. Native qualities of ore are quoted at 8s. 6d. to 9s. 
per ton net at mines, and Spanish qualities at about 9s. per ton 
delivered to the furnace. 

The exports for the past week from West Coast ports stand at 
16,819 tons as compared with 12,967 tons in the corresponding 
week of last year, an increase on the week of 3852 tons. e ship- 
ments up to date stand at 255,017 tons, as compared with 267,104 
tons in the corresponding period of last year, a decrease of 12,087 
tons, : 


we 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade, which continues as depressed as ever, is nearing 


a crisis. In June the railway contracts will be placed, and it is 
absolutely certain that the companies will stand out for reductions. 
It is to see how these can be resisted in the present condition 


of the coal industry. The Midland district is very disadvantage. 





ously fixed for the situation. In the Northern and Welsh coal- 
fields wages have come down to within 13 per cent. of rates during 
the lowest period, while in Yorkshire, Derbyshire, and adjoining 
districts the full 40 per cent, advances are still being paid. The 
Northern coalowners have the further advantage of sea 
transit for their fuel. None of the colliery proprietors 
hereabouts care to take the initiative, but a movement in 
regard to wages seems inevitable. I have already heard 
10 per cent. mentioned as the reduction to be sought for, 
but in influential quarters this amount is ridiculed as entirely 
inadequate. lt is urged that 10 per cent. is not worth fighting - 
for, and that nothing less than 25 per cent. will meet the case. 
There will be much trouble before the miners make such a con- 
cession as one-fourth of their earnings. The dockers’ strike at 
Hull adds to the inconvenience, several pits having to “play” an 
extra day, not for lack of trade, but on account of scarcity of 
wagons, which are detained at Hull, where men cannot be got to 
unload them. The difficulty comes at the worst possible time, as 
the Baltic trade had just commenced to be brisk. The ports of 
Grimsby, Goole, and those farther north will benefit by the loss 
sustained by Hull. 

Quotations are now as follow:—In steam coal, Barnsley hards 
8s, 6d. to 9s. per ton ; lower grades, from 7s. 6d. In house coal, 
Silkstones are 10s. 6d. to 11s. 6d. per ton; Barnsley house, 9s. 3d. 
to 9s. 9d.; other sorts, 8s. 3d. per ton upwards; manufacturing 
fuel, 5s. to 5s. 6d.; coke, 10s. to 11s, 

The strike at the pits of the Granville Colliery Spon 
has excited a good deal of attention in the Sheffield and Sou’ 
Yorkshire district, where the wages question is certain to become 
acute ere long. The men, in an appeal to the Derbyshire 
Miners’ Association issued on their behalf, are stated to on 
strike to obtain a price list which the employers have refused to 
submit to arbitration. The management of the colliery state that 
this is not the case. According to a letter from the secretary, the 
object of the strike is ‘‘ nothing more nor less than an advance of 
wages,” and to show that the men are not making inadequate 
earnings, he adds, that under the prices paid previous to the 
dispute, the stallman’s wages averaged over 7s. per day, in some 
instances ranging as high as 13s. per day. 

It was stated locally last week that the steel girders being used 
in the F igumen yar pag —_s course of eye oe) 
Sheffield, were partly Belgian an rtly English. On inqui 
find that they are neither Belgian meh in but are Pome sx a 
been made at the Glengarnock Steel Works in the South of 
Scotland. This establishment has been rapidly developing the 
production of steel girders for house-building and other purposes, 
and in addition to a good home trade have opened up a consider- 
able foreign connection. They sent 400 tons to Mexico recently. 

The principals and several travellers of our leading houses in 
silver-plated goods and cutlery have just returned from their con- 
tinental journeys. They report general dulness everywhere. The 
cholera scare seems to have died down ; at least they found very 
little excitement on the subject. In Paris the merchants were not 
disposed to lay in heavy stocks, as they anticipate the Americans 
will not come over this season in such large numbers as usual. The 
Chicago Exhibition, they think, will keep most of them at home, 
and similarly, other visitors who usually made Paris their pleasure 
resort willbe tempted to cross the Atlantic. The London trade is 
also being affected to some extent through the same cause. The 
continental trade is expected to be very quiet all this year, but one 
gratifying feature found by the Sheffield business men was the 
entire absence of any disquietude through fear of war. The Master 
Cutler of Sheffield—Mr. J. Furness Atkinson—who has just returned 
from an extended business tour through all the European countries 
except Russia and Turkey, told me to-day he had never in all his 
long experience found a period when peace was everywhere so 
popular as it is now. 

n the lighter staple trades of cutlery, tools, plated 
cultural implements, &c., the home business is repo to be = 
good ; it is the foreign and colonial trade which has suffered. 
Australia has completely collapsed in all directions, 


‘oods, agri- 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


SoME more favourable features may this week be reported in 
connection with the staple trades of this district, among them very 
heavy deliveries on export account, decreasing stocks of pig iron, an 
improving inquiry in the steel trade, and stiffer prices generally. In 
steel the improvement is not confined to the rail department, but 
appears also in the plate and angle branches, notwithstanding that 
the shipbuilding industry is in such a depressed condition, and 
that its prospects are not considered good. The rail makers have 
lately had more inquiries than for a long period, and now orders 
are more generally offered, but it is not likely that it will be 
possible to raise prices for some time, as the manufacturers are so 
short of work, and the competition for contracts will be too keen 
to allow of advances. Makers in this district during the last 
month have not done badly in competing with others, both at home 
and on the Continent, and the shipments of railway material from 
the Tees are assuming dimensions larger than they have been at 
any time during the last three years. For a long time past only a 
small tonnage has been required by India, but last month no less 
than 10,229 tons were exported to that country from Middles- 
brough alone, and orders are now offered more freely. The 
outlook for business with South Americaisencouraging, theimproved 
commercial position has not yet resulted in actual increase of 
business transacted, but more inquiries are pepe ge coming to 
hand, and manufacturers are hoping that soon they will be doing 
as large a business with South America as they were before financial 
disaster overtook the Continent three years a The importance 
of that trade to this district may be judged when it is stated that 
in 1889 from the Tees there were exported over 108,000 tons of 
railway materials, whereas last year the quantity was only a little 
over 2300 tons, and the largest foundry in the North of England 
has done very little since the collapse of trade with that part of the 
world. The furnishing of railway material, and particularly 
sleepers of iron and steel, was a speciality with the firm, and their 
business with South America kept them almost full, res Re 
The collapse of credit in Australia has not much affected trade 
here, because for several years past the demands of that country 
upon North-country manufacturers have been very small. The 

eneral quotation for heavy steel rails is £3 15s. net at works 
Put they can be had at less, and manufacturers would he glad 
indeed if they could secure the figure above named in the face of 
the severe Belgian and German competition. 

Inquiries for steel plates, and particularly girder plates, are more 
numerous. Ship plates are being offered at £5, less 24 per cent., 
but 1s. 3d. less would not be refused for a good order, are f 
reported that Messrs. Furness, Withy and Co., at West Hartlepool, 
had decided to use in the construction of some large cattle steamers 
steel plates of no less than 60ft. long, in order that they might 
lessen the amount of rivetting in the vessels, and make a stronger 
structure. The Consett Company has this week been rolling some 
of these 60ft. plates, and has executed the work very successfully, 
The plates are the longest that have been rolled in this country, 
and it is believed in the world. They are 5Qin. wide and }}in. 
thick. Of course consumers do not expect to get such plates as 
these at the same price as ordinary plates, but the saving in rivet- 
ing will make up for the extra cost. Messrs. John Spencer and 
Sons, at the Newburn Steel Works, Newburn-on-Tyne, have just 
rolled some boiler-plates 17ft. long, 11ft. 4in. wide, and }4in. thick. 
Of steel angles there are only two makers on the North-East Coast, 
and they have a good supply of work, so that prices are well main- 
tained, especially as there is little competition from other districts. 
About £4 15s., less 24 per cent., and f.o.t., is now named as the 


rice. 
° It cannot be said that there is any change for the better in the 
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finished iron trade, and none appears likely, for consumers prefer 
tc have steel, and the manufactured iron business, except the bar 
department, seems rapidly to be dying out in this district. There 
are not half the number of works t there were a dozen years 
ago—some have been razed to the ground and others converted 
into steel works —and so unsatisfactory is the trade that 
it is likely that more will be stopped. It is only an 
odd manufacturer who can keep his establishment in any- 
thing like ar operation, and it can hardly be ex- 
pected that full work can be secured, when there is so small 
a difference between the prices of steel and iron. The cost of 
making steel is very little more than that of making iron, for 
while the raw material may be dearer, there is a considerable 
saving in the cost of labour. Finished iron manufacturers have 
reduced their prices until] they can realise no profits, yet still 
business does not come to them, except for bars, which are quoted 
£4 17s. 6d. for common, £5 7s. 6d. for best, and £6 7s. 6d. for 
best best, all less 24 per cent. discount for cash on 10th of month 
following delivery, and f.o.t. at producers’ works. At the Tudhoe 
Works. Spennymoor, the Weardale Coal and Iron Company has 
had to put a number of their workmen on three-quarter time. 
a ship plates and angles are both at £4 12s, 6d., less 24 per cent. 
and f.o.t. 

The shipbuilders complain of dearth of work; scarcely one of the 
numerous yards has all its berths occupied, and some have been 
closed altogether until times mend, and there is some profit to be 
made at shipbuilding. The tonnage of vessels under construction 
at present is only 621,000 tons for the whole country, whereas 
there was 843,000 tons at this time last year, and there are orders 
for 120,000 tons booked to take the place of the vessel. launched, 
while a year shipbuilders had over 300,000 tons booked above 
what they on the stocks. Mr. Knight, the secretary of the 
United Society of Boilermakers and Iron Shipbuilders, in his 
annual report says there is fully one-third too many men in the 
trade of shipbuilding, and he ents the rush made to get out 
ships whenever there is an abundance of orders. ‘‘Thus,” he 
says, ‘there is as much shipping put into the water in twelve 
months as should have taken three years to build, and three times 
the tonnage the trade requires.” It is difficult to see how a 
remedy could be devised for this if shipowners will give out their 
orders all at once when the turn for the better comes, instead of 
waiting till the high prices rule ; and when freights are advancing 
they naturally want their vessels as quickly as possible. The 
remedy for the state of things about which Mr. Knight complains, 
is, itis to be feared, out of the hands of both shipbuilders and 
their men. 

The a4 iron market is quiet, but as all the makers are well 
supplied with orders, and are not under the necessity of seeking 
more, prices are well maintained; indeed, they are improving a 
little. For No. 3 Cleveland G.M.B. the merchants have this week 
been selling at 34s. per ton for prompt f.o.b. delivery, but they 
have offered only small quantities, and makers have generally 
held out for more. They are delivering very heavily on export 
account. But little desire is manifested to buy for forward 
delivery, because as what is usually a quiet time of the year has 
been entered upon, buyers think they may be able to depress 

rices. Middlesbrough warrants have slightly hardened in price, 
1d. cash being sellers’ quotation. Connal’s stock has begun to 
decrease, after having for months shown nothing but increases. 
Grey forge pigs are in better supply than demand ; and while 
32s. 9d. is quoted for it, 32s. 6d. has been taken. Mottled is 
32s. 3d., and white 32s. Local hematite is profiting by the improve- 
ment in the steel trade ; but mixed numbers are still obtainable at 
43s. per ton, and are not likely to be less when ore freights are 
advancing, shipowners demanding and getting 5s. 44d., Bilbao to 
Middlesbrough ; whereas they took 4s. a. in the winter. 

The iron market will be rendered somewhat firmer by the April 
statistics of the Cleveland Ironmasters’ Association, which have 
come out quite as favourable as was generally expected; in fact, 
better returns have not been issued since last August, there being 
an increase of 1702 tons only in the stocks of Cleveland pig iron, 
the total stock held 196,133 tons. Makers’ unsold 
stock at April 30th was 122,764 tons, or 7461 tons decrease ; 
makers’ stores, 2566 tons, increase 800 tons ; in Connal’s stores 
the quantity was 67,788 tons, or 8363 tons increase; and in 
the North-Eastern Railway Company’s stores 3015 tons, 
showing no c . The shipments of pig iron were 5288 
tons more than in March, 1893, and 93,386 tons more than in 
April, 1892, and the number of furnaces in operation was 87 out of 
143 built. Of these, 50 are making Cleveland iron—1 less than at 
the end of March—and 37 hematite, spiegel, and basic pig—the 
same as atthe end of March. The Clay-lane Iron Company blew 
in a furnace to make Cleveland iron. Messrs. Bell Brothers blew 
one out ny | Cleveland iron; at Jarrow, a furnace producing 
hematite was blown out; and at Newport Works, one making 
Cleveland iron was c to hematite. The production of 
Cleveland pig was 117,107 tons, 7075 tons decrease on March; 
and of hematite, &c., 111,409 tons; increase, 564 tons; total, 
228,516 tons ; decrease, 6511 tons. 

The April exports of iron and steel from the Tees were very 
good ; in fact, the pig iron shipments have never been exceeded 
since 1890, except in May and October, 1891, and then only by a 
few hundred tons. They reached 81,137 tons, and that was 
14,851 tons above those of the best month last year—November. 
A very large increase was shown to Germany, considerably more 
thian half the 44,430 tons sent oversea being shipped to that 
country. To India there was a large increase in the amount of 
steel forwarded. The pee neey the quantities of pig and 
manufactured iron and steel shipped during April, as compared 
with the returns for March, 1893, and April, 1 this last-named 
month being during the time of the Durham colliers’ strike, when 
trade was ost paralysed :— 


Pig Manufac- 


iron. turediron, Steel. —_ Total. 

Tons. Tons. Tons. Tons. 
April, 1893 -- e 81,1387 .. 11,106 .. 19,440 .. 111,683 
arch,1898 .. .. 75,849 .. 12,968 .. 14,107 .. 102,924 
April,1892 .. .. 47,751 .. 16,685 .. 1,653 .. 66,039 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
- Tae Glasgow pig iron market was closed on Monday, which was 
a Scotch bank holiday. Business resumed on Tuesday with a dull 
tone, but subsequently there was a - t improvement. Scotch 
warrants have sold from 48s. 7}d. to 48s. 9d. cash. The price of 
Cleveland warrants is about 34s., and hematite 45s. 5d. cash. 

The prices of makers’ iron are easier as follow :—G.M.B., f.o.b., 
at Glasgow, No. 1, 42s. per ton; No. 3, 41s.; Monkland, No. 1, 
42s, 6d.; No. 3, 41s. 6d.; Carnbroe, No. 1, 43s. 6d.; No. 3, 
42s, 6d.; Clyde and Gartsherrie, Nos, 1, 47s, 6d.; Nos. 3, 44s. 6d.; 
Calder, No. 1, 48s. ; No. 3, 45s.; Summerlee, No. 1, 49s. 6d.; No. 3, 
45s. 6d.; Langloan, No. 1, -; No. 3, 55s. 6d.; Coltness, 
No. 1, 53s.; No. 3, 47s. 6d.; Glengarnock, No. 1, 49s. 6d.; No. 3, 
45s.; Dalmellington, No. 1, 45s.; No. 3, 43s.; Eglinton, No. 1, 
43s. 6d.; No. 3, 42s. 6d.; Shotts, at Leith, No. 1, 42s.; No. 3, 
a = Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 

The shipments of pig iron from Scottish ports in the past week 
were 8257 tons, against 4132 tons in the corresponding week of 
1892. To Russia there was shi 925 tons; Germany, 530; 
United States, 400; Canada, 5; Holland, 360; Italy, 250; 
France, 125 ; Belgium, 100; other countries, 615; the coastwise 
shipments being 4577 tons, against 1388 tons in the same week last 


year. 

Since last report one furnace has been withdrawn from hematite ; 
but an additional one has been placed on ordinary iron, so that the 
total now in operation is the same as last week—seventy-one, 
compared with seventy-seven at this time last year. 


There has been a little more inquiry for hematite pig iron ; and 
this has arrested, at least for the time, a downw ndency in 
the prices. The output of hematite at present is about 3000 tons 
less than it was twelve months ago. At that time, however, it had 
been stimulated above the average, owing to the — of work 
in the North of England ; and for this reason also the current 
production may be ed as on a fair scale. 

The Glasgow Iron and Steel Company is laying down a new 
plant fcr the manufacture of Siemens steel at its Wishaw iron- 
works. It is said that £30,000 will be spent on the undertaking. 
Hitherto this company has been onegiak ' with the basic process, 
and it has turned out good quantities of that kind of steel. But 
while basic steel is useful for a variety of purposes, the makers of 
it in Scotland have never been able to pradaee material that would 
bear Lloyd’s tests. The new Siemens plant will place the com- 

ny in a better position, as it will be enabled to take without any 
[edketion such orders for shipbuilding material as are available. 

In the steel trade there has been rather more doing in shipbuild- 
ing material, a number of sailing vessels having been placed with 
Clyde builders. The amount of work available, however, is still 
insufficient to keep the steel works fully going. By-and-bye it is 
hoped that an improvement will come. In the meantime prices 
are low. The report is current that Siemens ship plates have been 
bought as low as £4 17s. 6d. net per ton. There is considerable 
activity in steel bridge work, and nail makers have been turning out 
large quantities. Unfortunately, however, prices of nails are at 
present the lowest on record. 

There is a fair business in iron sheets, but orders are generally 
from hand to mouth, and easier prices have had to be submitted 
to. The quotations are nominally on the basis of £7 5s. for singles, 
less the usual 5 per cent. discount. 

In the bar iron department there is not much change to record. 
One or two makers state that business with them is a little more 
brisk, but the trade as a whole does not seem to have made much 
headway. The lowest grade of common bars is quoted £5; second 
grade, £5 5s.; highest grade, £5 7s. 6d.; best bars ranging up to 
£5 17s. 6d., all less 5 per cent. While these are the nominal rates, 
there is some irregularity in prices, makers not now being under 
obligation to adhere to uniform rates. 

There was shipped from Glasgow in the past week machinery to 
the value of nearly £30,000, of which about £14,000 represented 
sewing machines, and there was also dispatched steel goods worth 
£16,000 and miscellaneous iron goods £25,000. 

It is gratifying to be able to note that a considerable amount of 
fresh work is being obtained by locomotive engineers. Some time 
ago business had become so slack that in one or two cases a resort 
had to be made to short time. The probability is now, however, 
that full employment will be found for all hands, 

During the past month twenty-five vessels were launched from 
the Clyde shipyards, having a total tonnage of 16,257 tons, com- 

with thirty vessels and 36,743 tons in April, 1892. For the 
our months now past of the current year the total launches 
number seventy-three, with an aggregate tonnage of 67,362, 
against ninety-eight vessels and 127,176 tons in the corresponding 
period of last year. 

The coal trade is still lacking in firmness. Supplies are heavy, 
and the export trade continues backward. Shippers are, however, 
looking forward to more business for the Baltic, owing to the 
breaking up of the ice in the upper ports. The prices, f.o.b. at 
Glasgow, are:—Main, 5s. 9d. to 6s.; splint, 6s. 3d.; ell, 6s. 9d. to 
7s.; steam, 7s. 9d. to 8s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 


THE Welsh steel works, those of Cyfarthfa and Dowlais in 
particular, have just passed through a grave experience. Water, 
which is so great an essential in the steel works, had become very 
scarce, and it seemed impossible to avoid a stoppage. = to 
Saturday last two months had without any rain, and then, 
fortunately, a fall took place; but at the time of my dispatch the 

uantity is very far from sufficient, and complaints will soon arise. 

ater is being made to serve to its fullest capacity, and an expe- 

dient has been tried successfully, though at additional cost at 
Cyfarthfa—working at high pressure instead of condensing. 

There is a fair steel bar trade being done in the district. At 
Cyfarthfa during the whole of last week not a turn was lost. This 
could not be stated of the other works. Steel bar continues the 
principal demand, and only one bar iron order, of 70 tons, has 
gone to Constantinople. This solitary order has aroused reminders 
of the busy trade Wales once did in bar with the coasts of the 
Mediterranean. Rail orders appear to be almost obsolete, if one 
—— the renewals, principally for local railways. 

ere is no abatement in ths rivalry between Wales and the 
North and Midlands, and prices consequently are kept as fine as 
possible. During last week the transmission by sea into Swansea 
of pig iron and tin bars was considerable, while the works of 
Cyfarthfa and Dowlais contributed about the usual average. 

Most of the principal works have been busy getting in supplies 
of iron ore from Bilbao and other districts. Amongst these Ebbw 
Vale, Blaenavon, Tredegar, Cyfarthfa, and Dowlais, have figured, 
so there is some basis for a rumoured improvement. Prices are as 
low as they can be in every department, and fortunately the labour 
market is easy. 

The ruling prices on Change Swansea this week were as follows: 
Pg ig, to 40s. 9d. ; Middlesbrough, 34s. 0}d. ; hematite, 
45s. 5d.; Welsh bars, £4 17s. 6d. to £5; steel rails, heavy, £4 to 
£4 2s. 6d.; light, £4 15s. to £5; steel sheets, singles, to £8 ; 
iron, £6 to £7 10s. ; Bessemer steel blooms, £4 to £4 2s. 6d.; tin- 
plate bars, £4 7s. 6d. to £410s.; Siemens best, £410s.to £4 17s. 6d. 

Tin-plates have shown no improvement in price of late, cokes 
being quoted from 12s. to 12s. 3a; Siemens, 12s. 3d. to 12s. 6d.; 
and best charcoal, 13s., 13s. 6d., 14s. 6d. Ternesare at 22s., 24s., 
25s. 6d. for double box. 

There was a favourable opinion experienced this week with 
regard to the tin-plate trade, though the last week’s shipments 
indicated a t falling off, totalling only 74,114 boxes, a marked 
contrast to the stocks received from works, which exceeded 100,000 
boxes. The cause of this, however, was explained to be a deficienc 
of tonnage, and at present, as more steamers are loading, this wee 
promises to make good the deficiency of the last week. 

I note that some good loadings are due for Russia. News of 
several important failures in the American steel trade was discussed 
on ’Change this week, but it did not transpire that any in the 
Swansea district have been so far affected. There is a certain 
amount of buoyancy in the tin-plate trade, and some works which 
have been stopped are likely to be restarted. Amongst these are 
the Jersey Tin-plat «eWorks. The output at Briton Ferry last week 
of pig iron, steel bars, and tin-plate was quite up to the average. 

n the coal trade I regret to announce one important failure of a 
coalowner for a large amount. 

Generally, the coal trade remains satisfactory, Cardiff keeping 
up a fair average, and an improvement has been shown at Swansea 
in - be rr a . ws sine ie 

n the new sinkin have to record good progress at the Dow- 
lais-Cardiff Colliery. which has some time roll passed its half-way 
point. Indications are good, and justify the large and substantial 
surface works, Fans and winding engines—in fact all details—are 
in accord with the greatness of this sinking. Sinking is going on 
steadily at Tynewydd Colliery, Pontlotlyn. It is singular that the 
name of an old and well-known colliery in the Rhondda, where a 
great disaster once occurred, should have been selected for this 
new venture. The ‘‘ Universal Coal Company ” are making preli- 
minary movements in the Aber Valley—a future ‘‘ Ferndale.” I 
hear also that is ing with No. 2 shaft, Lilanbra- 
dach. No time is being lost, the house coal seams being worked 
while the sinking to the steam coal is being carried on. © out- 





put has been increased to 100 tons a day. 








The Pontypridd jury have returned a verdict of accidenta] 
death in the case of the Great Western disaster. 

A sad case comes from the Plymouth Colliery men working in the 
6ft. seam. Owing to the strike of the men, who are supported 
A ae the Res — a. are een a destitute con. 

ition. is regre that vigorous efforts are not made to 
settle the affair by arbitration. 

The following are the latest coal quotations on 'Change, Cardiff : 
Best steam, 9s. 6d. to 10s.; seconds, 9s, to 9s, 3d.; inferior, 7s, 9d, 
to 8s. 6d.; small, 4s. to 4s. 6d. House coal is not anything like so 
brisk as steam coal, and is daily becoming more sluggish. Prices 
are :—Rhondda, No, 3, 10s. to 10s. 6d.; brush, 7s. 9d. to &8s,; 
small, 6s. 

Coke is a trifle better in demand and price. Furnace is now lis, 
to 16s. 6d.; foundry, 17s. to 18s,; pitwood weak at 13s.; patent 
fuel, Cardiff and Swansea, from 9s., demand better. 

Matters remain much about the same at Cardiff docks in the 
relations between shipowners and their men, and one day this 
week it was feared that a rupture was imminent. The boiler- 
makers we their boycotting. 

The Taff Vale Railway men have had a meeting to consider their 
“grievance,” and received the report of a deputation which had 
waited upon Messrs. T, H. Riches and Harland, which was accepted 
as most satisfactory, and a resolution was ed to that effect. 

Since then there have been resignations of some of the committee, 
and a certain amount of friction appears to exist. 

Increased facilities are to be provided at the port of Llanelly, 
which is making a very satisfactory effort to get into a leading 
—. The initiative is being taken by the Great Western 

ilway with regard to the new dock, and plans, I hear, are under 
discussion. 

Various meetings of colliers have been held during the week, 
and an important one was addressed by Mr. Pritchard Morgan, 
M.P., at “iy and another at Aberdare, when the Eight 
Hours Miners’ Bill was strongly condemned by large majorities. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


IN this country the situation of the iron and steel industries does 
not show much change on the week. on pew but, on the whole, 
pretty confident tone prevails in industrial circles, demand, though 
not lively, being fairly satisfactory when compared to what it has 
been for the last month. Owing to the reviving tone in the iron 
business, plans have already been formed for the building of blast 
furnace works, although everybody is, or ought to be, aware of 
the fact that present production is in most cases higher than con- 
sumption. Foreign demand continues weak and irregular. 

A pretty firm tendency still prevails on the Silesian iron market. 
Pig iron continues well inqui for, and an increase in production 
has even been contemplated. For the present the malleable iron 
industry is —— to be in a pretty satisfactory condition ; exist- 
ing orders will secure a fair employment for some time to come. 
The business in girders, plates, and sheets has developed rather 
favourably. Statistics state that during the month of March the 

roduction of pig iron in Silesia was considerably higher than 
sere the two preceding months of ayy year, being 40,750 t., 
against 32,356 t. in February and 32,802t. in January. This 
shows a plus of 25 p.’ct. Stocks at end of quarter were about 
2500 t. less than at the beginning, consumption exceeding produc- 
tion. Export business has been but limited during the quarter, 
total being 600t., of which 445+. went to Russia and 155 t., chiefly 
in cast iron, were sent to Austria. 

The iron market in Austria-H has well maintained the 
favourable tendency of former weeks, although the business doing 
is rather quiet now, Sow having been covered. In the 
bar trade especially a ening tone bas been noticeable lately ; 

irders and plates are in fair request. Some pretty — orders 
or tubes pod» structural material are reported to be holding out. 
Quotations remain entirely unchanged from what they were during 
previous weeks. 

A slight move towards improvement has of late been noticed 
in the iron and steel trade in France; but whether this better 
feeling is only temporary or the beginning of a general revival in 
the iron business, remains to be seen. For the present a fair 
activity is being maintained, on account of some very good orders 
from railway companies and administrations. In Paris the anima- 
tion in the building line has very favourably influenced the iron 
market, and dealers have even tried an advance in quotations— 
with but little success, it must be owned. Present quotations in 
Paris are 155f. p.t. for bars, and 165f. p.t. for girders. In the 
Departement Nord, as well as in the Haute-Marne district, orders 
come in quite regularly ; the finished ironworks being in good 
employment. Basis price for bars is 145f. p.t.; in some cases 
147. p-t. is given for mixed lots. Tubes are in particularly fair 
inquiry. ; 

is week, again, the amount of business done on the Belgian 
iron market has been exceedingly small, and prices are depressed. 
Many works have found themselves obliged to limit the working- 
days, while others have ceased working altogether. In March 
there were twenty-five furnaces blowing, out of forty-seven built. 
Of these, fourteen produced 1145 t. of forge pig iron per day; 
three produced 220 t. of ap pig per day ; and eight produced 
710 t. of basic — day. The following table shows the production 
of pig iron in March and daring the first quarter of 1893, compared 
to last year :— 














March. January to March. 

1808, 1892. 1698. 1802. 

.. ; 
Fo se ve 85,405 .. 48,245 .. 107,475 .. 126,045 
Forde ig ". ID “eigao 22 4'405 32 19;800 |: 18,195 
Basic.. .... .. 22,010 5, 15,655 :. 68,015 .. 45,955 
Total .. .. 68,825 .. 68,895 .. 190,200 .. 186,095 


Generally speaking, the business on the Rhenish-Westphalian 
iron market been rather more quiet, and, with regard to prices, 
less firmness is exhibited than during the previous weeks, but still 
the position of both the raw and the finished iron department may 
be termed a satisfactory one. ing the iron ore trade, a better 
tone is noticeable in the Siegerland as wellas in Nassau. Pricesshowa 
stiffening tendency. Among the various sorts of pig iron, — 
eisen is perhaps the best inquired for, the old price of M. 52 p.t. 
for the 10 to 12 p.c. eis generally quoted. Forge and foundry 
pig meet with a fairly good request. In the finished iron depart- 
ment orders for bars are — in pretty larly, and employ- 
ment is secured to the works for several weeks at least. Prices 
are tolerably firm, although they have not quite come up to what 
is officially noted. Export trade in bars leaves very much to be 
desired. ‘An exceptionally good business is being done in girders ; 
over-production, however, prevents an advance of the extremely 
low prices, Hoops show no change upon the week, the mills 
continuing well employed. Heavy plates for boiler-making 
purposes are in good call; there has also been a fair inquiry 
coming forward for sheets. Prices remain the weak point in this 
as well as in almost every branch of the iron trade. Ironfoundries 
and machine factories are, with few exceptions, irregularly 
employed ; prices are low and unremunerative. At a recent 
tendering for the Neckar Railway, an order for 30,000 sleepers, 

uoted ‘he by Belgian and German works, has been given to the 
ormer, their quotations being considerably below the German 


rices. ian 
According to statistics just published, the production of pig iron 


in Germany, including Luxem » was in— 
March. February. First quarter. 
1893. 1892. 1898. 1898. 1892. 
t. t. t. t. t. 
409,809 .. 418,644 .. 851,842 .. 1,184,882 .. 1,200,719 


Production in March, 1898, consisted of 126,687 t. fo and 
plogeleinen, 32,088 t. Bessemer, 197,787 t. basic, and Basi t. 
oundry pig. 
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LAUNCHES AND TRIAL TRIPS. 


On Monday there was launched from the Cleve- 
land Dockyard of Sir Raylton Dixon and Co., 
Middlesbrough, an iron steam trawler of the 
following dimensions :—Length, 100ft. 8in.; beam, 
20ft. 5in.; depth moulded, lift. 8in.; which has 
been built to the order of the Great Grimsby 
Albion Steam Fishing Company, of Grimsby. She 
is of the well-known type of steam fishing vessels 
by these builders, and is the fifth which they 
have built for the same owners. Triple-expansion 
engines will be fitted by the North-Eastern 
Marine Engineering Company, of Sunderland, the 
cylinders being 1lin., 17in., and 28in. by 2lin., 
with a large steel boiler working at 1601b. pres- 
sure. As the steamer was — the ways she 
was named the Egyptian by Mrs. R. Atkinson, of 
Grimsby. 

On Wednesday, the 26th April, the steel screw 
steamer Phoenix left the Cleveland Dockyard of 
Sir Raylton Dixon and Co., Middlesbrough, for 
the pu of going through a series of speed 
tests, which were most satisfactory. This vessel 
has been built to the order of Messrs. Hoyland 
and Co., of London, under the superintendence 
of Mr. Robert Eeles, of Newcastle-on- Tyne. 
She is of the partial awning deck type, and 
will take Lloyd’s highest class. The principal 
dimensions are:—Length, 311ft.; beam, 3 
depth moulded, 22ft. 11}in., with a deadweight 
carrying capacity of about 4000 tons. A full 
equipment is fitted of the most efficient machine 
for the rapid loading and discharging of all 
descriptions of —->. Engines have been fitted 
by Messrs. Thos. ichardson and Sons, of Hartle- 

1, the cylinders being 24in., 38in., and 64in. 

y 42in. stroke ; with two large boilers working at 
a pressure of 1601b, At the termination of the 
trials the steamer proceeded to Blyth, where she 
will load her first cargo. 

On the same day the above builders sent out 
for trial trip the screw steam hopper barge 
S.W.R. No. 1, which they have built for the 
London and South-Western Railway Company. 
This vessel has been specially designed for the 
particular conditions under which she will require 
to work, in connection with the important dock 
improvements, &c., which the company is 
carrying out at a and a full outfit of 
improved appliances has n fitted for efficient 
working under all circumstances, The results of 
the trials gave a speed of 10 knots, and the 
greatest satisfaction, as the construction of such 
vessels is a speciality of her builders. The 

rincipal dimensions are:—Length, 152ft. 6in.; 

m, 25ft. lin.; depth, 10ft.; with a hopper 
capacity of about 500 tons of dredged materials. 
The construction of the vessel has been under the 
department of Mr. John Dixon, dock superin- 
tendent, Southampton, and has been superin- 
tended by Mr. Clark. She has been built and 
delivered in the short s of three months. 
The engines have been fitted by Messrs. West- 
rth, English, and Co., of Middlesbrough. 
fter the trials the steamer proceeded to South- 
ampton. 

On Thursday, 27th April, Messrs. R. Napier 
and Sons launched from their shipyard at Govan, 
a handsome steel screw steamer, which has been 
built to the order of Messrs. William Sloan and 
Co., Gordon-street, Glasgow, for their Channel 
trade, The new steamer has been specially 
designed for service between Silloth and Dublin, 
calling en route at las, Isle of Man, and has 
been built to class Al 100 at Lloyd’s, and R.S.* 
with the British Corporation, but her scantlings 
are considerably in excess of the requirements of 
either register. Her general dimensions are :— 
Length of keel and forecastle, 230ft.; breadth, 
32ft.; depth of hold to main deck, 14ft. 10in.; and 
has been constructed with a long poop, bridge, and 
topgallant forecastle; very superior accommoda- 
tion is provided in the ~~ for about seventy 
first-class passengers, and she will carry about 
450 head of cattle, besides To main- 
tain a high rate of ee e machinery 
consists of a set of triple-expansion engines, 
with two boilers, for a working pressure 
of 1651b.; fitted with the most modern 
improvements for efficiency and economy. The 
= will be Levy throughout with mete 
and fitted with the most recent appliances for safe 
navigation and the rapid handling of cargo. The 
word being passed that all was ready, Mrs. George 
Sloan cut the lashing that held the steamer and 
named her the Yarrow, and after a most success- 
ful launch the vessel was towed up the harbour to 
receive her machinery, which has been constructed 
at the builders’ Lancefield works. The Yarrow is 
expected to be ready for her station by the begin- 
ning of June, and should prove a most attractive 
steamer for passengers between Scotland and 
Ireland. 

The Spondilus, which has been built by Mr. 
James a’ of Sunderland, engined by Messrs. 

Clark, of Sunderland, went to sea on the 
1st of May, on her maiden voyage. Her leading 
dimensions are: — Length, 347ft.; breadth, 
45ft, 6in.; depth, 28ft. 6in.; with engines which 
have cylinders 26in,, 42hin., and 69in. diameter 
by 45in. stroke, taking steam from three single- 
ended boilers of large capacity. She is the third 
of three sister ships built by the same firm to 
the order of Messrs. M. Samuel and Co., of 
Houndsditch, London, under the superintendence 
of Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, and is designed to carry 
ates gy - — and — cargo, .“ = 
special facilities for speedily purifying the oi 
tanks and quickly making hom seade for general 
cargo, the ceiling laid being specially adapted. 
She is built to the highest class at Lloyd’s under 
the three deck rule, and fulfils all the Suez Canal 
requirements; and is constructed with twelve 
tanks, and a special tank to enable her to load 
down to her summer freeboard, the tanks having 
a capacity for 5000 tons of oil. In addition toa 
ap and complete pumping arrangement, 

e vessel is provided with all the latest improve- 
ments, including a very complete installation of 
electric light t hout the ship, a projector 
and all accessories for navigating the Suez Canal 
at night, steam steering amidships, and 
hand gear aft, steam dlass and stockless 
he rent ene _ Six P iota Pacey be raga for 

© ray ling of general cargo, duplex pum: 
fitted in pump-room amidships, capable of die- 








charging the entire oil cargo in twelve hours. On 
an exhaustive full speed trial of several hours, 
when everything worked in a thoroughly satis- 
factory manner, she attained a — 10 knots 
with about 5360 tons of deadweight on board, and 
the vessel was taken over by the owners and pro- 
ceeded on her wane to Batoum to load a cargo 
for the East vid the Suez Canal, 








MINING MACHINERY. 





A coop deal of interest has been shown by 
mining engineers and others with respect to some 
specialities in machinery and engines for the 
economical working of mines, which have been 
brought out and completed by Messrs, Qualter 
and Hall, proprietors and managers of the Rail- 
way Foundry, Barnsley. One of the principal of 
these is an endless picking band with screens 
attached, made for the ag gree Colliery 
Company, South Wales. The machinery and 
appliances occupies a large amount of space, and 
for the purpose of viewing it is placed on an 
elevated platform with an engine at the end, by 
which it is put in motion. The belting is 56ft. 
long and 5ft. 6in. wide, made of steel plates 
carried on cast iron standards, with angle iron 
slides, having cast iron rollers for the top and 
bottom sides of the bands. The two fixed screens 
are rods 14ft. long and 6ft. wide, having steel 
bars three-deep, with 1din. meshes. The shaking 
screens are 6ft. long and 6ft. wide, and these dis- 
tribute the coal on to the travelling belts. The 
coal is taken from the ends of these belts by self- 
acting, raising, and lowering shoots, to wagons 
placed at right angles to the belts. The latter 
as well as the screens are driven by a pair of 8in. 
cylinder engines, 18in. stroke, geared down to 
16°], The engines make 100 revolutions per 
minute ; the shaking screens make 70 strokes 
a-minute, whilst the belts travel at the rate of 
40ft. per minute. The whole of the machinery 
and appliances is mounted on cast iron columns 
and rolled iron a and the belts work 
smoothly and safely, persons being placed on 
each side to detect and pick out any dirt 
that may have been brought to the screens along 
with the coa], which is a matter of considerable 
importance where complete purity is essential. 

‘aking the entire structure as it will be fixed 
at the colliery it will be about 100ft. long, and 
will weigh fully 100 tons. The quantity of coal 
which will from the two screens to the belts 
will be 1200 tons for a day of ten hours—at least, 
such is the estimate made by Mr. Thompson, the 
engineer at the works. e belts are endless 
travelling, and are looked upon as a novelty, 
but in every way valuable for the colliery pu: 
they are intended for. Messrs. Qualter and Hall 
also show some air a of different sizes, 
two of them being for the Waterloo Main Colliery 
Company, near Leeds, a system of endless ro 
an ae with friction clutches for the 
Holly Bank Colliery, Staffordshire ; several decked 
hauling cages for the new colliery at Rotherham, 
belo to Sir John Brown and Co., Sheffield, 
and clone elevator for the Cadeby Collieries at 
Conisborough, near Doncaster, and which will 
raise 500 tons of coals daily. The latter collieries 
are the deepest in the North of bec, ws being 
750 a from the sea face, the coal having been 
reached below the magnesian limestone, The 
new machine and engines, with the screens and 
other material, will be removed to_the colliery in 
South Wales, where no doubt the picki 
appliance will be looked upon with as_muc 
interest there as it has been in the West Riding 
of Yorkshire. 








SPANISH RAILROADS.—Since the inauguration 
of the first line of Spanish railway in 1845, there 
have been to the public a total of 10,002 
kilometres, being an ave of 238 kilometres per 
annum. The total capital in these roads, repre- 
senting stock and bonded debts, amounts to 
£180,245,250. 


DROYLSDEN SEWAGE DisposaL SCHEME. — At 
length schemes for the ye of the sewage of 
town after town in the chester district are 
being rapidly pushed forward, in view of the 
determination of the authorities not to allow 
— of rivers and streams falling into the 

nchester Ship Canal. Another Local Govern- 
ment Board inquiry was held by Mr. Samuel J. 
Smith, C.E., on the 17th inst., into an application 
of the Droylsden Local Board for sanction to 
borrow £28,000 for works of sewerage and sew: 
disposal, e town clerk of Manchester and the 
city surveyor watched the seme YY on behalf 
of the Corporation, but explained that they were 
not there to oppose the scheme. The clerk to the 
Local Board said that at present the se’ 
passed into a stream which emptied itself into the 
river Medlock, and they proposed to purify it by 
the International system, in order to produce a 
comparatively pure effluent. The had 
visited several places to ascertain the best process, 
and, with their medical officer of health, came to 
the conclusion that to deodorise and precipitate 
with ferozone, and finally filter through ite 
filters, would be the t. Mr. echinghen 
Hurst, engineer to the Board, entered into further 
details as regards the , and stated that 
the outfall works would consist of six tanks, 
having a total capacity of 600,000 gallons, and 
= polarite filters, with three acres of land 
below, which could be used if desired. Mr. 
Hurst eee that without polarite beds the 
area would not be enough, but plus them it was 
quite sufficient. The site proposed for the outfall 
works is rather low, but the clerk stated that 
negotiations with a landowner in the district were 
in progress, and which, if carried out, would 
obviate the difficulty. The scheme also provides 
for a destructor. The inspector subsequently 
took evidence as to the borrowing of money for 
the purchase of land, for a recreation ground, 
cemetery, and town’s yard, after which the inquiry 
terminated. The scheme proposed for purifying 
the —e of Droylsden is the same as that 

i Local 
w 








adopted the neighbouri of 
Gorton, who have also applied to the Local 
ae Board for a loan to carry out their 
wo) * 








THE PATENT JOURNAL. 
Condensed from ‘* The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name an of the communicating party are 
printed in italics, 


19th April, 1893. 


7961. Wire Drawinc Macuines, C. H. Hagg, F. J. 
Stafford, and F. Lewis, London. 
7962. MepicaL ComprounD, G. Griffin, Liverpool. 


7968. Furnaces, H. Petersen and C. Kromphardt, 


mdon. 

7964. + Sonu &c., W. Owen and W. K. Birkinshaw, 

mdon. 

7965. Sevr-actinc Mues for Sprxnina, W. P. Thomp- 
son.—(C. R. Schwalbe, Germany.) 

7966. Cuains, E. Kollmar, London. 

7967. Macuines for Mixinc Fiour, R. Hartmann, 


London. 
20th Apirl, 1893. 


7968. Fue., W. L. Malcomson, London. 
7969. NamE-PLATEs for ADVERTISING, W. A. Leak, 


mn. 

7970. Vatves for INFLATED Bopies, H. E. Bodley and 
H. H. Barratt, Kingston-on-Thames. 

7971. MANUFACTURING SILK Corp, A. Smith, Birming- 
ham. 


7972. “RecorDING InstRUMENTS, J. H. Havers, Bir- 
mingham. 
7978. Hurpie for Fencinc Purposes, J. H. Vevers, 


ax. 

7974. Weavinc Fasrics with Ficurep Desicns, G. 
and F, Priestley, Bradford. 

7975. Macuines for Curtine Turr, E. Bennett, York- 


shire, 

7976. Wueet Tires for VeLocirepes, 8. B. Cross, 

iverpool. 

7977. CycLe Lamps, W. H. Freeman, J. T. and G. 
Elsmore, Birmingham. 

7978. Water-cLosets, T. R. Wollaston, Cheshire. 

7979. Rattway Sicnats, W. Pearson, Manchester. 

7980. Conyectinc Rops for SINGLE-acTING ENGINES, 
E. G. Guyot, London. 

7981. Rest for Newspapers and Books, R. W. Vining, 


iverpool. 

7982. geet Rapiators, J. F. Clarke and Sons, 

mdon. 

7983. WATER-CLOsET Szats, C. Oliver, Bootle. 

7984. Lockixe Raitway Sicnaxs, H. Parkinson, Man- 
chester. 

7985. Asu Discnarcinc Apparatus, J. J. Galloway, 


Glasgow. 
— t es Cyc.ie Tires, W. Rockliffe, Sunder- 
nd, 
7987. JacketTreD Dinner Carrier, R. K. Balcarras, 
ublin. 
— Frx1no Lips in any Position, W. Murison, Edin- 
7989. Protection for Batt Bearinos, H. A. Garratt, 
Bristol. 


7990. Apsustinc Cycie Drivinc Cuarys, H. Brown, 
Manchester. 

7991. Gas MeTER PREPAYMENT MEcHaNisM, 8S. Simpson, 
Birmingham. 

7992. Cork Exrracrors, R. Elliott, Northumberland. 

79938. Hicu-sPEED Stream Encrines, W. E. Heys.—(C. 
Brown, France.) 

7994. Water CisTERNs, D. W. Allmann, Manchester. 

7995. WasHING MacuIneE, H. Denhof, London. 

7996. Gas Cooxtnc Apparatus, G. E. Wright, Bir- 


ming’ . 
7997. Heatino Water by Gas, G. E. Wright, Bir- 


m " 

7998. BicycLe WHEE s, J. A. Stokes and W. Edwards, 
Birmingham. 

7999. TuNNELLING Macuinery, R. Jenkins.—(Z. C. 
Jenkins and F. A. Willett, Mexico.) 

8000. TyPEe-wriTerRs, W. P. Thompson.(F. Winter- 
gerst, Germany.) 

8001. CLeaninc Watus of Hovses, J. Urmson, Liver- 


poo! 

8002. WaTEeR WasHinc Macuine, T. H. Williams, 
London. 

8003. WHEEL ADVERTISER, B. Madoc, London. 

8004. ELecrro-moTors, E. de Pass.—(M. Johannet and 
G. Dupont, France. 

8005. Brewine, C. H. Meyer, London. 

8006. ApPaRATUs for AUTOMATICALLY FEEDING METAL 
Sueets to CorrucaTinc Macuines, E. P. Jones, 
London. 

8007. ne Ovens, &c., F. W. Dye and J. Wells, 

mdon. 

8008. Rott Paper Macuines, G. Bland and A. G. 
Harvey, London. 

8009. Mone of ApvERTis1NG, G. Bland and A. G. Harvey, 


on. 
8010. Steam Governors, E. Nueff and G. W. Quin, 


ndon. 

8011. Tires, E. W. Edmunds and W. and C. W. liliffe, 
London. 

8012. Borris Stopper, F. ae London. 

8013. Borrte Nozzies, J. Mc ly and A. T. Tyer, 
London. 

8014. SasH Fasteners, G. Breeze, London. 

8015. BuppLine Macuines, A. Hegener, Germany. 

8016. Mik Can Protector, H. Seal and W. Baines, 


erts. 
8017. Roap Rotuers, F. J. Burrell, London. 
8018. Tires for Cycies, F. Wright and J. Abady, 
London. : 
8019. GRINDING MILL, J. G. Mole, London. 
8020. Vacuum Enorves, J. Kenapper and 8. B. Marton, 
London. 
8021. Frre-Escare, M. A. Pauly, London. 
8022. Puzzugs, M. F. Ronalds, London. 
8023. Betts for Lapies’ and GENTLEMEN’s Usg, 8. Torr, 
London. 
8024. IMpROvED Heat and Winp Moror, A. R. Bennett, 
mdon. 
8025. ConsTruCTION of INHALING APPARATUS, F. W. 
Levierge, London. 
8026. TreaTinc Hines in Tanninc Liquors, H. W. 
Briining, London. 
. Improvine the Fiavour of Tea, C. B. Waller, 
London. 
8028. DriILLinc Macuine, F. W. Golby.—(C. Fiedler, 
Germany.) 
8029. BLackBoarps, J. B. Fournier, London. 
8080. System of Notation for Vocat Music, J. 
Mackenzie, London. 
8031. Construction of CisTERN VaLves, J. Gerrans, 
London. 
8032. Reriector for Cyrcie Lamps, J. Bailey, jun., 
London. 
8033. ConsTRUCTION of CLOTHES-HORSE, J. G. Turner, 
London. 
8034. Harr-Pins, F. A. Goesser, London. 
. ELECTRO-PLATING ALUMINIUM, H. D. Cunning- 
ham, London. 
8036. SHEARING or Croppinc MacuHINEs, E. Gessner, 
London. 
8037. Devices for Suprortinc Trousers, E. Davies, 
London, 
8088. Car CoupLinc, M. L. Cable and J. C. Walton, 
London. 
8089. Combination Lamp, M. Karo, London. 
8040. Fuet, D. W. Nightingale and 8. G. Wicking, 
London. 
8041. Nar, BrusHes, C. Wawn, London. 


Qlst April, 1898. 


8042. Stamp Batteries, G. G. M. Hardingham.—(C. 
Raleigh, South Africa.) 

8043. A Sreerinc Lock for Cycies, A. H. Wall, 
London. 

sag Dovsie-acTion Hor Brave, J. H. Pick, Stam- 





8045. Sprnninc Frsrovs Susstances, G. F. Priestley, 
lax. 
-. a Heatinc Apparatus, W. N. Rudge, 


8047. RecuLaTinc Pressure of Stream, G. L. Davies, 
London. 

8048. Furnaces for Consumino Rervse, R. Robinson, 
Manchester. 

8049. EnpLess Rupper Buinp Corp, E. J. Bance, 


wes. 
8050. Topacco Pipe, H. W. Giles, Bristol. 
8051. Twin Joint, T. H. Vercoe and J. A. Webb, 


on. 
8052. AppLiaNnces for Doors of Carriaces, C. Thomp- 
son, Halifax. 
8053. Looms for WEAVING, C. Thompson, Halifax. 
8054. Mou.pines, G. Smart and J. 8. Parker, Bir- 
mingiem. 
8055. Tasies, J. Reid and W. P. Dodds, Glasgow. 
8056. Rims and Tires of VeHIcLes, W. Edwards, Bir- 
pe. 
8057. _— and Sree., A. Sattmann and A. Homatsch, 
on. 
8058. Loom Pickinc Morton, J. Moss and A. Moss, 
Halifax. 
8059. Game, G. W. Page, King’s Lynn. 
8060. Distnrectinc CLoseTs, 8. Dzbanski, Man- 
chester. 
8061. CLosinc Jars containing Liquips, L. Buder, 
Manchester. 
8062. Mitirary Toy, E. Roberts and J. F. Tester, 
mdon. 
. MECHANICALLY-PLAYED INSTRUMENTS, P. von 
Hertling, London. 
8064. Propucine Siticates for Grass Maxk1ne, H. C. 
Bull, London. 
8065. Traversinc LeaTHeRs, O. B. Lister and H. 
Batty, Bradford. 
8066. CLEANSER for Topacco Pires, W. Williams, 


Barry. 

8067. Brick Cuttinc-orr Apparatus, R. Taylor, South 
Shields, 

8068. Partour Game, A. Cotton and L. W. G. Flynt, 
Birkdale 


= Crozists Trouser Fasteners, H. Terry, Red- 
itch. 
8070. Yox1nc and Loosino Horszs, H. 8. Robertson, 


gow. 
71. Brakes, D. Provand, Glasgow. 
8072. OpeNniNG Borries, W. and W. G. Powell, Bir- 


nines. 

8073. Tent Bracket for AccouTREMENTS, J. Reid, 
Dublin. 

8074. Prixtinc on Roaps or other Surraces, H. W. 
Moss, Dublin. 

8075. Screw Prore.iers, G. Chapman, Glasgow. 

8076. Automatic Course Inpicator, A. C. H. Chap- 


map, London. 

8077. PLayinc Carps, A. H. Brandon and J. A. Pit- 

, London. 

8078. Furnirure Trimminos, &c., R. Harker, 
London. 

8079. WxEELs for Cycies and CarriacEs, G. C. Topp, 
London. 

8080. Fasteners for Corsets, &c., W. H. Crawcour, 
London. 

8081. InstruMENT for Layinc Sewers, W. Sterling, 
Liverpool. 

8082. ARRANGEMENTS of FLowers, A. Thewles, Bir- 


mi m. 

8083. Ecc Openers, B. J. Brenner, London. 

8084. BicycLe and TricycLe Brake, R. 8. Erskine, 
London. 

8085. PoRTABLE WATERPROOF CovERING, F. T. Long, 
London. 

8086. Drivinc Gear for Tramcars, &c., H. P. Holt, 
London. 

8087. Lamps, J. Brockie, London. 

8088. Pipz Cutters, O. Riga, London. 

8089. TRimMING Macuines, W. P. Thompson.—(J. W. 
Oliver, United States.) 

8090. Biscurr or BreaD Maxine, H. Goudard, Liver- 


pool. 

8091. Tors, M. M. Wilson, Liverpool. 

8092. VELocIPEDE, W. M. Appleton, London.’ 

8093. Dye Sturrs, H. E. Newton.—(The Farbenfabriken 
vormals F. Bayer and Co., Germany.) 

8094. Reruse Destructors, H. E. Newton.—(B. R. 
Harrington, India. 

8095. WorkinG Motive Power Enocines, A. Morcom, 
London. 

8096. Honrycomss, G. B. A. Jung and E. Cimmer, 
London. 

8097. Suirts, L. Heller, London. 

8098. Locks, M. Higgins, London. 

8099. ImproveD GARMENT Supporters, F. E. Holt, 


London. 
“= ee Steam Encines, M. H. P. R. Sankey, 


mdon. 

8101. WaTER cLosets, O. Elphick, London. 

8102. Arimrnc TuBes, E. W. Lloyd and A. G. Hadcock, 
London. 

8103. Enornes, G. Turckx, London. 

8104. Manuracture of Puttgys, &c., J. Melling, 
London. 

8105. WHEELS for VELOcIPEDEs, P. Amjérn, Comte de 
§ , London. 

8106. Hypravutic Lirt Macuinery, R. F. Carey, 
London. 


8107. Lever Locks, A. Warner, London. 
8108. Ciips for FasTentNG Betts or Banps, D. Pasztor, 


mdon. 
$109. Storine, &c., AERATED Beveraces, A. Cowan, 


on. 

8110. Hanp Looms, F. Finger, London. 

8111. CLeaninG Tosacco Pires, A E. Baker and C. 
Hubbard, London. 

8112. Baus, E. M. Fox, London. 

8113. Lirrinc and Haviinc Apparatus, A. Mack, 
London. 

8114. PREVENTING Corrosion of Suarts, J. E. Taylor, 


London. 
8115. Loors of Braces, W. Kriiger, Berlin, N., Ger- 
many. 


22nd April, 1893. 
8116. Betts, Braces, and the like, C. B. Harness, 
ndon. 


8117. Desks, W. Walkington, Leeds. 

8118. Drivinec Sewinc Macuines, J. R. U. Morton, 
Glasgow. 

8119. Vatve MecHaNnism of Enaines, W. Cameron, 


Marypor 

8120. Cap Spinnina Macuinery, F. Clay, J. C. Hors- 
fall, and J. Baldwin, Halifax. 

8121. Toy Specrac.tes, G. Humphrey, Blackpool. 

Saas PLATE CaRRIER SuipeE, J. G. Reid, 

ast. 

8123. Five Brusues, J. Symi m, Glasgow. 

8124. DouBLE EyE-GLasseEs, J. J. Wood, Liverpool. 

8125. Apparatus for Cootinc Liquips, W. H. Webb, 
Liverpool. 

8126. Coat Screens, J. H. Thomas and W. James, 
Bristol. 

8127. BALL-BEARING PNEUMATIC TrREs, R. Cotterell, 


ow. 
8128. Frames for Rearive Pouttry, B. R. Phillipson, 
in. 
8129. —— WueeLs, W. 8S. Rawson and J. Bonn, 
Lo 


mdon. 

8180. SELF-REVERSER for Macuives, W. H. Riddle: - 
worth, Wigan. 

8131. CHILDREN’s Malit-carts, G. Patterson, Man- 
chester. 

8182. Water Recervinc TaNk REFRIGERATOR, K. 
Urquhart, Edinburgh. 

8183. Brush Ho.Lper for Paints, H. J. B. Holland, 
Blackburn. 

= Heatinc Feep Water, R. 8. Brownlow, Man- 


ester. 
ae. Rurrce for Warrinc Beams, G. Chadwick and- 


. R. Meadows, Lancashire, 


| 
| 





396 


THE ENGINEER. 





May 5, 1893. 








8136. Automatic SHuTTLeE Guarps, T. Peel and R. 
Pattison, Bradford. 

8137. Lames, 8. P. Bancroft, Manchester. 

= ree Liquips, O. Hoffman, Man- 
c 

8139. “Srirrestsc Rvusser Tusine, F. Reddaway, Man- 


8140. eTiveno-cansos Enoines, W. E. Simpson, Not- 
ingham. 

8141. THrowrsc Cranks over Centres, H. Lewis, 
Bristol. 


$142. ‘cand Boxes, E. A. R. Avenarius, Man- 
cheste: 

$143. —_- for Pseumatic CycLe Tings, T. Kelly, 
Dublin. 


8144. Preparation of Wort from Inp1an Cory, C. 
mdon. 
— Bovis with Sarery Eye, B. Gottschalg, 


8146. Hor Water Borers, D. 8. Keith, Glasgow. 
8147. Bats Fittines, D. 8. Ke ith, Glasgow. 

8148. Cyanipes, J. Young, Glasgow. 

8149. Maxine METALLIC BEDSTEADS, 8. Wilson, Bir- 


mingham. 

8150. Skirts of Lapips’ Ripinc Hasrrs, A. Hayes, 
London. 

8151. Breast-prx, F. H. Roth, London. 

$152. Tarcer Apparatus, R. H. Dixon, London 

8153. Deracninc Gear for Suips’ Boats, C. J. Guthrie, 
London. 

8154. EMBROIDERING Macurves, E. and R. Cornely, 


mdon. 

8155. Type Macurnes, J. C. Pavyer, London. 

8156. Stop Cocks, M. Sellier, London. 

7“ = Liss, A. P. Wright. (6. Bailly, 

ranc 

$158. Vatves for PerroLevm Motors, J. T. Lindahl, 
London. 

8159. Letrer-Box, M. Ryan, Liverpool. 

8160. PNeuMaTic TrREs, A. ‘J. Boult. —(M. Becker, Ger- 
many. 

8161. Pens, M. Ryan, Liverpool. 

$162. MANUFACTURE of Hats, 0. Boysen.—{@. Haag, 
France.) 

8163. Mrvers’ Evecrric Sarety Lamps, E. Bailey and 
G. rdon, London. 

a GRAVEL SEPARATORS, A. Duke and T. G. Stevens, 


as 7 tase FACTURE of CELLULOID Goons, G. Roberts, 

pat 

“e DamPinGc ADHESIVE Stamps, C. Zimmermann, 
ondon 

8167. _Covounixe Paper and CARDBOARD, F. R. Wells, 


$168. _ for CLeanine Knives, J. M. Railston, 
Dumbartonshire. 

8169. Acromatic SpeecH Recorper, R K. Boyle, 
London. 

8170. HorsesHors, W. Waddell, Edinburgh. 

8171. MULEs or TWINERs, R. Hardman and J. Tootell, 
London. 

8172. Device for Hotpmc Crorues Lixes, R. H. Cor- 
field, Birmingham. 

8173. Boxes for Hotpinc Borrtes in Transit, J. 
Dodds, Manchester. 

8174. TRAMWAY Cars, A. Currie, Glasgow. 

175. CLEaNtnc Hare for BUILDING Purposes, J. 
Pemberton, London. 

$176. ELECTROLYTIC Apparatus, C. Hanbury, London. 

8177. EvLectro.ysis, E. Andreoli, London. 

$178. Toy, H. Freeman, London. 

8179. CLEANSING Woot, F. N. Turney, London. 

8180. CLENCHING of MeTaL MountINcs of SHow CarRDs, 
C. H. Smith, London. 

8181. Device for Cooxisc Ecos, J. M. Martin, London. 

8182. —— for Cicaretres, &c., N. J. Hill, jun., 


8183. "Lacxme Device for Concertinas, E. Keller and 
H. Niindel, London, 

= ScipHo-acins of PHENYLROsINDULINE, J. Y. 

m.—(The Badische Anilin and Soda Fabrik, 

lane. ) 

8185. Proputsion on Lanp or Water, R. Stone, 
London. 

8186. Apparatus for Dryinc Matrices, W. O. Wal- 
brook, London. 

8187. Mrvers’ Sarery Lamps, H. L. Mann, London. 

8188. Rotary Pattern Cutrer, M. Cramby, Bradford. 

8189. Drivine Gear for CycLEs, G.G. M. Hardingham, 
London. 

8190. Fapric for Makino Srencits, E. de Zuccato, 
London. 


24th April, 1893. 
8191. Mai Carts and other Venicies, W. H. Beal, 
Halifax. 
8192. Ticket Hotper, E. Cooke, Birmingham. 


8193. PReveNTING Horses from Bo.tinc, A. Wood, 
Halifax. 


8194. Toot for Tytvc Srrinos, R. Y. Ardagh, Wor- 
cester. 
8195. Cur SHavinc Brusn, C. G. Manfield, East 


8229. Fotpinc Bens, E. Schriter, apne. 

8230. Steam Enoines, A. Knudsen, Londo 

8231. Screw Prope.ier, A. D. Hall and ¢. B. Sloan, 
London. 

= ae REVERSIBLE TABLE Cuair, F. Case, 

en 

$233. Sanitary CLosEt-Pan, G. Laurence, Lancashire. 

$234. Pocket Book, C. Levet, London. 

8235. CrcLe Gear, H. Burnham, Lenten, 

8236. OPERATING SHUTTLES in Looms, W. Pullen and 
A. Holden, London. 

$237. Conveyinc Waste Propvucts, G. Dalton and G. 

y, London. 

$238. Renee, E. Rate, London. 

8239. BREECH-LOADING SMALL- -ARMS, T. Southgate, 
London. 

8240. Bearrinos, M. Williams, London. 

8241. Fasteners for Lapies’ Dresses, I. K. Young, 
London. 

$242. Sasu Fastentnas, T. J. Gawthrop, London. 

— — FORMING or TURNING Macuiyg, W. S. Bemi, 
London 

8244. ~ er Trres, H. H. Lake.—-(F. White, United 
States. 

8245. Apparatus for PickLinc METAL ARTICLES, 
8S. O. Cowper-Coles and Sir B. W. Walker, Bart., 
London. 

8246. Sotip Intaip Linotevum, &c., Ties, J. Hands, 
London. 

8247. InpicaTors, M. J. Wayne, London. 

8248. Repropucinc Speecu, &c., C. Adams-Randall, 
London. 

$249. Locking Screw Nuts, J. T. Marsh, London. 

8250. AERIAL SHips, P. Jensen.—(C. 7. Geissler, Ger- 


many, 

$251. Steam GeneRaToRS, P. M. Justice.—({La Société 
Anonyme du Générateur du Temple, France.) 

8252. Harr Prys, E. I. Dixon, London. 

- / <a, for PLUMMING, &c., G. S. A. Crocker, 

8254. Apparatus for Dryinc Herrinos, H. Nystrim, 
London. 

$255. CarRiaces, M. Ryan, Liverpool. 

$256. StirFeninc Banps for Dresses, &c., H. Hill, 
London. 

8257. Auromatic Circuit BREAKERS, D, Irish, London. 

$258. Stream Enaines, V. V. Damme, London. 

$259. een Mortuary EnvE ope, J. J. Messent, 
Woolwich. 

8260. Matt Kirn Heatinc Apparatus, G. Topf, 
London. 

a Gas Cranes, H. H. Wake and W. C. Mountain, 

8262. CELLULOSE, C F. Cross, E. Bevan, and C. Beadle, 
London. 

8263. Cootinc Pistons, Tuxen and Hammerich, 


ndon. 
8264. Rope Covpiine, A. Wenk- Wolff and O. Strohbach, 
London. 


8265. TeLescopic Lappers, I. T. Cross and V. F. Thomas, 
London. 

—. red and TRAVELLING Baos, W. F. Williams, 

mi 

8267. PortaBLe Cookinc Apparatvs, L. Tampier, 
London. 

8268. Toy, E. Grimwood and F. W. 8S. Heywood, 
London. 

8269. Havutine Ventcies, L. A. van Dalsum and J. G. 
Sluyter, London. 

8270. ImprovING the Qua.ity of Correz, A. Brougier, 





8271. Macuines for PEELING Porators, B. Flemig, 


London. 

8272. Tires of WHee.s for VeLocirepes, V. J. Maier, 
London. 

8273. Stoves, R. Zeiller, London. 

8274. Ramtway Srenat Lamps, G. W. Hutchinson, 
London. 

8275. Fastentnc for Boots, E. Church, London. 

oo Sewino Leatuer, W. Cleaver, London. 

8277. ScarF Prin Protector, P. H. Chalk, London. 

8278. CARPET-SWEEPING MacuINEs, E. T. Hughes.— 
(C. Abner, Germany.) 


25th April, 1893. 


8279. Taps, W. G. Gass, Great Lever, near Bolton. 

8280. Gas Enorne, F. G. Jones, Bristol. 

8281. SYPHON-FLUSHING CISTERNS for WATER-CL SETS, 
R. Holt, Liverpool. 

8282. Fire Escape, R. Fenn, Guildford 

3283. Rius of VeLocipepes, F. Westwood, Birmingham. 

8284. Locxrnc Nuts, T. Collier, Derby. 

8285. Macuive for Freezinc Liquips, F. Ashwell, 
Plymouth. 

8286. GuLLEys, J. T. Pearson, Burnley. 

8287. Cuttrnc Guass for SPECTACLES, &c., J. E. Boyd, 
Dublin. 

8288. AUTOMATIC ANGLE PvotTinG INsTRUMENT, T. B. 
Shaw, Dublin. 

8289. PNevmatic Tires, A. Crichton and J. Tinto, 





epool. 

8196. Emvutsions, H. Helbing, London. 

a —- DistaisuTion Apparatus, W. Aldred, 
heffiel 

8198. hi and PortmaNnteau Locks, W. Thomas, 


8199. enna Tixyinc Pot, D. Jones and B. Jones, 
Swansea. 


i pa for Boys and Gir.s, W. Rockliffe, Sunder- 


8201. Lusricatinc WasHERs for Cap TwisTING FRAMES, 
C. Brigg, Bradford. 

8202. Batt Bearinoes for the WHEELS of Carts, &c., 
E. B. Ivatts, London. 

8203. SappLes of VeLocrrepEs, E. Lycett, Birming- 


$204. 1 aaa Paps and CusHions, W. A. Stanfield, 
elfas' 
8205. PuLiey Biocks, J. T. Pickering, Hertfordshire. 
8206. Screens for Diviprxc-orr Rooms, G 
Glasgow. 
8207. ScorocRapHoscope, C. Carus-Wilson, Bedford. 
8208. Currs, R. A. Hard, Worcestershire. 
8209. Lec Boor for Horses, T. U. Clarke and C. W. 
Laming, Leamington. 
8210. WHEeLs of Cyctes and other Venic.es, W. 
Crowther, Dewsbury, 
8211. Construction of Saws, J. T. Riddiough, 
Keighley. 
8212. Factnc MaTeriats for Burtpiye Purposgs, J. C. 
ars, Liverpool 
8213. Pwevmatic Tires for CycLe WHEELS, G. Wilkin- 
son, Birmingham. 
“a VELOcIPEDE and other Lamps, M. J. Schulte, 
© r. 
8215. ScapBarps and Sueatns, H. Dickstain, London. 
as gad CurTaIn BRACKETS, S. Wilson, Birming- 


’ 


$217. Pwecumatic Brmiarp CusHion, F. W. Adair, 
Belfast. 


8218. ~pamed for Raitway Wacons, F. F. Williams, 
8219. Samewe Rore Hanpies, T. Cooper, Birming- 


8220. Hyctestc Cusnion, H. Smith, Sheffield. 

$221. Bivue CoLouriNne ‘Marrer, W. H. Claus, Man- 
chester. 

8222. SeLr-actinc Spixsninc Mcces, M. Piper, A. 
Farrow, and C. Butterworth, Oldham. 

$223. SHAPING WooDEN HaNDLEs, R. G. Burleigh, 
Glasgow. 

a Wasutxc the BLANKETS of PRINTING MACHINEs, 

W. E. Sew. 4 - Cochrane, and C. Higginbottom, 


= = alll Aproy, C. Benson, jun., Birming- 


8226. Surps’ Rockets, Sicnat Licuts, &c., G. Pinder, 

Be 

82 AND RoLuers, E. Alpaugh, Glasgow. 

oe Precrs for Boots and SHoes, Ww. Freeman, 
eices 





8290. CoMPRESSING Pow DERED SuBsTANCES, H. Liebert, 
Manchester. 

8291. Matcu-Box, L. Elstein and E. Joshpe, London. 

8292. CLEANING TiN-PLATEs, W. and J. Williams and 
R. Harries, Bristol. 

8293. Pressinc Cake Topacco, R. Scott, Newcastle-on- 


ne. 
8294. Steam Brick and Tice Press, J. Gill and J. W. 


urns, 

8295. APPARATUS for Raising Sunken Surps, W. E. 
Syer, Manchester. 

8296. Tires of Carriace Wueets, F. 8. Willoughby, 
Manchester. 

8297. FasTENER and Extractor for Postat Tuses, A. 
Ransome, London. 

8298. Gor CLvBs, J. Archibald, Loughborough. 

8299. FASTENERS for WINpows, &c., J. M. Jamieson, 
Leicester. 

8300. Musica, Pencit Howper, C. H. Sutton and H. 
Rudd, Birmingham. 

8301. 1. Compusrios in Furwyaces, W. Bracewell, Black- 


8302. 2. GULLY Traps, P. Mooney, Manchester. 

8303. Apparatus for TurRNinG OveR Music, A. Turner, 
Birming! 

8304. Mrver’s SAFETY Lamp, W. Lewis, South —, 

8805. SHEDDING MECHANISM for PowER come 
Nelson, Glasgow. 

8396. APPARATUS for PERFORATING CHEQUES, &c., 
Venables, Glasgow. 

8307. Hany Prsver GHING MacuinE, T. Jones, Coedpoeth, 
near Wrexham. 

8308. Precmatic Tires, J. Platt and J. H. Shephe-d, 
Lancashire. 

8309. Wrovcut Iron Castor, H. E. Smith and J. 
Foster, Handsworth. 

8310. Surcicat Exastic Hosiery Work, J. Elliott, 
Nottingham. 

4 Fire Escape Apparatus, J. Watson, Scar- 

8312. + KER, G. Elliott, Shefficld. 

$313. MECHANICAL Movement, A. Anderson. — (The 
Singer Manutacturiny Company, United States.) 

8314. ApJgusTaBLE Mirre-Boxes, J. Luscher, Bir- 
mingham. 

8315. ELecrric Current Switcues, New and Mayne, 
London. 

ym LECTRIC Proputsion of Boats, New and Mayne, 

8317. Hsarwe FeEep or Suppty Water, A. Miller, 

mdon. 
8318. FIRELIGHTER, H. M. Merry, London. 
8319. ata APPLYING Arranatvn, E. A. Sherratt, 


8320. enone Cicar Licuters, L. T. Smith, London. 
8321. —— Huytine Gioves, C. and H. ’E. Sleep, 


8322. "wane for Batu, &., Purposes, F. Richmond, 
London. 


8323. Nor and Wasuer, F. H. Mathews, jun., and P. 
A. Mathews, London. 





ag Conyenee or EvevaTep Ratiways, L. F. Cook, 

ndon. 

8325. ABSORBENT Paps, J. H. Haywood, London. 

a — of Cycle "WHEELS, W. H. Haslam, Man- 
cheste 

8327. a H. Martin and E. H. Wyles, 


on. 
8328. | —_r ae Quitt Articies, G. P. Harding, 


mdon. 
8329. Stiptnc Doors, &c., J. Luty and W. W. Glover, 
ndon. 

8380. ELecrric Car Brakes, M. E. Company, London. 
888]. ELectricat Lock and BLock Apparatus, E. Tyer, 
London. 

8382. Rai. Jorts, A. J. Moxham, London. 

8333. een Unitine a Rai, A. J. Moxham, 
Lon 

8334. MANUFACTURING BLorTinG Paper, G. L. Jaeger, 


ion. 

8335. CLotnes Drver, R. nplresten, London. 

8336. ROLLER BEARINGS, Young.—(The Copeland 
Roller Bearing Company, United States.) 

8337. PAPER-KNIFE, Taylor, London. 

8388. Srer TrEaps, W. H. Callow, London. 

38339. Writtnc and Dressinc Cases, 8. Gragnani, 
London. 

8340. Lenses, H. Bate, London. 

8341. FLex1B_e Hose, J. Thompson, London. 

8342. Or Lamps, C. W. ey ag London 

8343. Wire Srapies, H. Lake.—(E. R. Johnson, 
United States.) 

8344. CarRTRIDGE Cases for Fire-arms, A. Silfver- 
sparre, London. 

8345. Makino Waite Leap, H. H. Lake. —(4. B. 
Browne, United States.) 

8346. Apparatus for SMELTING Ores, C. M. Allen, 


London. 
8347. ~— Hinces, H. H. Lake.—{J. S. Lewis, United 


8348. Mipecurs for Curtna Inpicestion, P. F. J. 
owis, London. 

8349. ENveLopss, 8S. V. Dardier, London. 

8350. Boot-trEEs, G. H. Stephens, London. 

8351. Locxisc Raitway Points, E. Weisskopf, 
London. 

8352. Stick and UmBrecia Carrier, A. W. Abbott, 
London. 

8353. ORE-CRUSHING Macuinery, T. Thompson, 
London. 

8354. Construction of INaaLING Apparatus, F. W. 
Levierge, London. 

8355. — Decoration, J. J. Lewis and A. Eley, 
Staffo. 

8356. Woven Fasrics, G. Laveissi¢re and G. Chamont, 


London. 

8357. TurBINE Enoines, R. Haddan.—({J. H. Dow, 
United States.) 

8358. Stop Motions, R. Haddan.—(P. Jacquart, 
France.) 

8359. Securtinc Nuts in Position, 0. L. Mobbs, 
London. 

8360. Parts, B. H. Johnston, London. 

8361. Nai, G. F. Restall, London. 

8362. BorT.es, H. M. Rogers, London. 

8363. a for Teacuino Botany, W. H. Gibson, 

ndaon. 

8364. TyPE-rouNnDING Macutnes, A. Foucher, London. 

8365. ORTHOPDIC APPLIANCE, H. Pratt, London. 

8366. Pseumatic or InrLATep Tires, A. Brash, 
London. 

ee for Puriryinc Sucar, W. H. Wayland, 


ion. 

8368. Propuction, &c., of Lamp Brack, R. Irvine, 
London. 

8369. TrEaTING Smoke, H. E. Newton.—(B. R. Harring- 
ton, India.) 

8370. Harr Pins, E. Schréer, London. 

8371. Water Gas, L. L. Merrifield, J. T. Westcott, and 
W. H. Pearson, jun., London. 

8372. Raptatons) for STeaM Heatinoc, E. E. Gold, 

ndon. 

8373. Cigar Licurers, J. C. Mewburn.—(A. N. Jervis 
and EB. M. Bacon, United States.) 

8374. DirrerentiaL Gearinc, W. Aubert, jun., 


don. 
8375. Macuinery for Martinc Grary, J. W. Free, 
mdon. 
76. Hotpinc Batis of Twine, &c., J. H. Foster, 


London. 
8377. Steam Pumps, P. E. Hodgkin and H. J. Fox, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





491, o12. Vacuum Pump, W. H. Worthen, Brooklyn, 
N.Y.—Filed November 19th, 1890. 

Clain. The combination of the air cylinder A, the 
divided water and air chest B, the inclined s ht 
valve plate 4, containing the seats for both suction 
and discharge valves, all of said parts being in one 


491,912] 











integral ee. and the removable cover C, con- 
— adiaphragm by which it is divided into suc- 
tion and disc! e ian ceaaiert 8 D, the said diaphragm 
and the margin of the said cover being faced to fit the 
straight inclined valve ave pote substantially as and for 
the purpose herein 
491,959. Asx Sennen FOR STEAMSHIPS, G. Clarke, 
Jersey City, N.J.—Filed September 3rd, 1892. 
Claim.—{1) The hopper and discharge pipe, com 
bined with the inlet for water under pressure, the 
nozzle communicating therewith and leading to said 
discharge pipe, the inlet for water not under pressure, 
the nozzle communicating with said last named inlet 
and leading to discharge pipe, and a valve inter- 
mediate, said inlets and nozzles; substantially as set 
forth. (2) The discharge pipe and the hopper leadin; 
into the same, combined with the nozzle Q below said | ™® 
rr go the smaller sont V within said nozzle Q, the 
air chamber surrounding said nozzle Q, the inlet for 
— under pressure communicating with the nozzle 
V, and the inlet for water not under pressure com- 
municating with said nozzle Q; geen as and 
for the purposes set forth. 3) Th ¢ hopper and dis- 
charge pipe, combined with the inlet for water under 
re, the nozzle peer | therewith and 
leading to said discharg pn nd sayet the inlet for water not 
under pressure, the nozzle communicating with said 
last named inlet and | to said disc! e pipe, 
and an air inlet leading to said discharge pipe ; substan- 
tially as and for the purposes set forth. (4) The 
hopper and discharge pipe, combined with the inlets 
for water ge? and leading ively to 
said pipe, the valve casing connected with said inlets 
with a separate compartment for each, the ports x, o% 
n', 0, p, dy p’, 7, and chambers r, 8, in com; 
men’ , the reciprocating valves having ports j, k, in 
‘compartments, and means substantially as 
described for skier pres said Me ert k, by the p Arh 
of the water under tially as and for 
urposes set fi 5) The eet rand 


the p 
ston pon a mr with theis lets for water under 
and water not under pressure leading pons gb 











said pipe, the valve casing + ~ with said inlets 
with a separate compartment for each, the valves in 
said compartments, and means substantially as 
described for resisting the opening of said valves 
except above a definite pressure of the water from the 
pumps; substantially as and for the purposes set forth, 





431,959 


(6) The hopper and discharge pipe, combined with the 
inlets for water under pressure and water not under 
pressure leading respectively to said pipe, the valve 
casing connected with said inlets with separate com. 


491,359] 
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partment for each, the valve rod carrying valves in 
said compartments, the cylinders t, w, at the end of 
said casing, the valves G’, H’, in said cylinders, and 
the springs acting on said valves ; substantially as 
and for the purposes set forth. 


402,126. IoniTeR YoR Gas ENGINES, S) ” Weiss, 
rooklyn, N.Y.—Filed November 27th, 1 

ciate, ml) In an incandescent igiiter ‘for gas 
engines, the combination with the cylinder and the 
incandescent tube, of an pany mdent tube communi- 
cating with said cylinder and having a lateral seat for 
the incandescent tube, a jacket surrounding said 
incandescent tube and a valve-rod screw-threaded into 
the outer end of said independent tube and adapted 
to close its bore between its inner end and the seat 
for the incandescent tube whereby the latter may be 
and d without permitting the escape 

of gas from the “cylinder, substantially as shown and 
described. (2) In an incandescent igniter for gas 

















gi By he bination with the cylinder, the 

incand t tube a seat for one end of said tube, 
of a longitudinally oniivided —_ to surround said 
tube, one part of said jacket being fixed and having a 
seat for the other ro of the tube and the other part 
of said corr} being ti as shown 

and described. (@) ) In an incandescent rn Aa for gas 
engines, the combination with the cylinder and the 
incandescent tube, of a fixed arm having its end in 
line with said tube, and a chambered screw carried by 
said arm and forming a seat for the outer end of said 
tube, substantially as shown and described. 


492,217. Hypravutic Packina, H. V. Loss, Philadel- 
phia, Pa.—Filed May 10th, 1892. 

Claim.—(1) The combination in a hydraulic peckiot 
of a packing ring of mg oe ae aed elastic materia 
having substantially a wedge-shaped cross-section, 
and a backing ring having substantially a wedge- 
shaped cross-section and provided with grooves or 
rane so located that water from the cylinder 

pass through them to the side or sides of the 
ee ring, which are coppenite to its as. 
oN The combination in a Gana packing of a 
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DREDGING. ... _.. 
By W. H. Wueeter, M. Inet. C.B. 
(No. III.—Concluded from p. 354.) 

Av Dunkirk, the dredging in the sea outside the jetties, 
amounting to over 600,000 cubic yards a year is effected 
by screw-hopper suction dredgers. _ This work was 
formerly let by contract. The price at first was 
about 1s. 9d. per ton; this was gradually reduced to 
728d. The work was then taken in hand by the authori- 
ties, and the cost reduced to 1:46d. including every- 
thing except plant. The dredgers used weré sand-pump 
hoppers, having a suction pipe on each side and two 
pumps. The ak 4 capacity is 3144 cubic yards. The 
pumps are driven by engines of 165-horse power, giving 
120 revolutions a minute to the pump and 106 to the 
screw. The vessels can steam six knots empty and five 
knots loaded, and require a crew of eight men. The 
pump is 5ft. lin, diameter, and discharges 11,000 gallons 
a minute. The mixture pumped contains 4 to 10 per 
cent. of sand, which settles in the hoppers. A swell of 
2ft. does not stop the work. The cost of the dredging 
for wages, coals, and repairs, is 1°08d. per cubic yard, 
and for transport three miles, 0°426; total, 1-456. The 
dredgers cost £5600 each. Dredging in the basin by 
contract with bucket dredgers, and conveying 3} miles, 
cost 10°90d. per cubic yard, and 801d, in the tidal 
harbour. The difference of measurement between that 
of the sections of the material in situ and when 
measured in the barges varied from 25 per cent. to 45 
per cent., according to the age of the deposit. The 
cost of pumping up sand and conveying it through long 
floating pipes on to the land is 14d. per ton. 

At Boulogne the dredging outside the piers, commenced 
in 1888, was let by contract. Steam hopper dredgers, 
fitted with pumps and suction pipes, were used for raising 
the sand to be removed. The distance the material had 
tc be removed was two miles. The contract prices varied 
trom 6$d. to 7}d. a cubic yard measured in the barges, 
say 4°68 to 5°22d. per ton. The actual cost of the work, 
exclusive of any allowance for the use of the dredger, was 
3°34d. per cubic yard, equal to 2°40d. per ton. It was 
found that the dredgers could continue working when the 
head waves did not exceed 8ft., and the cross waves half 
this. In the harbour, bucket ladder dredgers, discharging 
into hopper barges, were used, the distance the material 
was conveyed being two miles. The contract price for 
removing mud and sand was 12°28d. per cubic yard 
measured in the barges; for hard Kimmeridge clay, 82°38d.; 
for rock lying in shallow beds, which could be operated 
on by the buckets of the dredgers, 70°40d. These prices 
may be taken as about equal to 9°21, 24°60, and 56°82d. 
per ton. It was considered that the work could have 
been done at less cost if more powerful machinery had 
been employed. 

In the works recently carried out for improving the 
river Severn below Worcester, under the direction of the 
late Mr. H. J. Marten, about 12,000 cubic yards of marl 
rock had to be removed. This was effected by an 
ordinary bucket ladder dredger, having steel claws on the 
bucket chain, one pair of claws being placed between 
each two pairs of buckets. The cost of removing the 
rock and depositing it on the river bank cost on 
an average ls. 3d. per cubic yard. This included 
wages, coals, repairs, and all other expenses. The 
silt and soft material cost sixpence per cubic yard 
for dredging and depositing. In the improvements 
which were previously carried out in this river by Sir W. 
Cubitt, about 1842, the rock was removed by blasting; 
holes were drilled 6ft. apart and 2ft. below the surface to 
be dredged. A 2}in. iron pipe was driven into the marl 
a few inches, and the holes ae by jumpers and augers 
passing through these. In the holes cartridges covered 
with canvas were inserted and fired by a Bickford fuse. 
The cost was 4s. per cubic yard for loosening and 
dredging. 

For removing rock under water at Sydney Harbour 
works in 1874, an account of which is given in a paper 
by Mr. Keeling in the ‘‘ Proceedings” Inst. C.E., vol. xl., 
gunpowder was first used and subsequently dynamite. 
The cost with the gunpowder was 5s. 6d. per cubic yard, 
and with dynamite 4s., made up as follows :—Removing 
10 cubic yards of marl rock and hard red sandstone 8ft. 





in thickness and 12ft. under water :— 

S «@ -d, 

Drilling five holes, 15ft. at 6d. ... ee a 
Dynamite, 51b. at 2s, 2d. 2... . 0 10 10 
Five detonators and wire at 64d. 2, ae Jee. 
Five canvas bagsatld. ... ... ... oe Oe 
Dredging ten cubic yards at Is. 6d... 2... .. 0 15 0 
Interest on plant, sharpening tools, &c.... ... 0 3 4 
Total... seinen 


The holes were drilled from a raft 40ft. long by 20ft. 
broad. A wrought iron pipe was carried through the 
floor of the raft until it rested on the rock. Within the 
pipe a jumper 21ft. long and 1}in. diameter was inserted to 
bore the hole in the rock. The drill was 2}in. in breadth; 
the jumper was attached to the end of a beam suspended 
in the centre from a frame fixed on the pontoon. One 
man held the jumper and two men worked a rope attached 
to the other end of the beam, by which action the jumper 
was alternately raised and lowered. The pipes were per- 
forated at the bottom, which allowed the holes to be bored 
to the required depth without the aid of an auger to clean 
them out, the action of the jumper acting as a plunger 
and effecting the removal of the pulverised rock. The 
dynamite, was placed in a calico bag 9in. long by 2}in. 
diameter into which was inserted an electric detonating 
fuse. The charge of dynamite was wrapped in hay and 
lowered into the hole through the pipe, and the pipe 
removed. Very little tamping was required, the Toft. 
head of water being nearly sufficient in itself. The fuse 
was exploded by Siemens’ small ‘‘ dynamo-electro mine 


— 

or the deepening of Blyth Harbour in 1884, gun. 
powder was also first tried by Mr. Kidd, and afterwards 
abandoned for Noble’s blasting dynamite and gelatine 





placed in water-tight tin cases 2in. in diameter, closed 
atthe top with wood plugs. Notamping wasused. The 
boring was done by hand. ‘The cost of boring and 
blasting 24,500 cubic yards of yellow sandstone rock and 
shale to a depth of 15ft., part of which was dry at low- 
water of spring tides, and covered 14ft. 6in. at high-water, 
the depth given at the completion of the work being 
293ft., was 1s. 9d. per cubic yard for boring, 1s. 4d. for 
explosives, and dredging and conveying, including repairs, 
8s., or a total cost, exclusive of any allowance for plant, 
of 6s. 1d. The proportion of explosive was 0°853 ib. per 
cubic yard of rock removed. The broken rock was 
dredged up by a bucket ladder dredger of 25-horse power, 
which lifted on an average six tons of rock an hour. A 
Priestman grab was also used for the removal of large 
pieces of roek, many of which weighed from one to two 
tons. The material was conveyed three miles to sea. 
(** Proc.” Inst. C.E., vol. xxxi.) 

For deepening the St. Lawrence in Canada by removing 
shoals of blue limestone studded with flint, in a depth of 
12ft. of water, increased to 17ft., the contract price was 
9°90 dols.—41s. a cubic yard. The explosive used was 
nitroglycerine, and the Boren was placed 12in. to 15in. 
below the required bottom. The holes were bored with 
Ingersoll drills, varying from 1fin. to 2}in. in diameter, 
having four cutting edges of steel. The motive power 
was supplied from a steam boiler on the barge from which 
the drills were worked. The cartridge was 15in. long, 
fin. diameter, and placed in a tin tube 14in. diameter, 
and the charge was fired by electricity. The average 
charge per cubic yard was 1°321b., and the quantity of rock 
removed 34°600 cubic yards. The average depth of the 
bore holes was 5ft. (‘ Proc.” Inst. C.E., vol. lxxx.) 

For removing a shoal of hard basaltic rock in the river 
Yarra, at Melbourne, and deepening the channel from 
12ft. to 19ft., drills were used worked from the deck of a 
pontoon stage, and driven by compressed air. The ex- 
plosive used was Noble’s No. 1 dynamite, placed in oiled 
calico cartridges, in charges varying from 3 lb. to 8 lb. 
The holes were charged by a diver. Sling chains and 
skips, filled by the divers, were used for raising the 
material. The work lasted 3} years, and cost £17,351, 
the plant costing £3597 in addition. The quantity of rock 
removed was 20,087 cubic yards, 22,191 cubic yards of clay 
being also taken away. The cost of boring, blasting, 
and placing the rock in barges was 12s. 83d. per cubic 
yard. Ten tons of dynamite were used. (‘‘ Proc.” Inst. 
C.E., vol. xxiv.) 

The most extensive submarine blasting operation ever 
undertaken for the improvement of a- harbour was that 
for the removal of the rocks known as Hell Gate, which 
obstructed the passage between New York Harbour and 
Long Island Sound. The works for the final operation 
in removing the middle reef consisted of the excavation 
of 21,669ft. of galleries through the rock of an average 
section of 10ft. square, and involving the removal of 
80,282 yards of rock by blasting. The total quantity of 
roof and pillars remaining to be shattered by the final 
— to a depth of 30ft. amounted to 270,717 
cubic yards. The number of cartridges placed in 
the holes was 42,500, containing 240,399 Ib. of an ex- 
weit consisting of potassium chlorate and nitro- 

enzol, and 42,881 lb. of dynamite. The cost of the 
final explosion was £22,190, the total expenditure in 
breaking the reef being £218,612, exclusive of removing 
the shattered rock. The cost per cubic yard averaged 
12s. 54d. The total estimated cost of the Hell Gate 
improvement works amounted to £1,070,650. The 
works for breaking up the middle reef rock extended 
from June, 1875, to October, 1885, when the final explo- 
sion took place. Further particulars as to this work will 
be found in THe ENGINEER, vol. xlii. 

Since the above article was placed in our hands we 
have been favoured by Mr. C. W. Darley, the engineer-in- 
chief of the rivers and harbours in New South Wales, 
with a copy of a report made to the Legislative Assembly 
on the dredging operations carried on in the colony 
during the years 1889-90. The report contains a large 
amount of detail, and full particulars as to the cost of 
working the various machines. The plant belonging to 
the colony consists of fourteen single and double-ladder 
dredgers, seventeen steam tugs, two steam hopper barges, 
two sand-pump dredgers, and eighteen Priestman grab 
dredgers. In addition to which there has since been 
added to the fleet a twin-screw double sand-pump hopper 
dredger, capable of carrying 500 tons, which has been 
built for the colony by Messrs. Simons and Co., of 
Renfrew. The report calls special attention to the 
advantage that has accrued by the use of the sand-pump 
dredger. By using these for deepening the navigable 
channel, over a million tons of sand in one case has 
been pumped on to low land bordering the channel, 
which has thus been reclaimed to the extent of twenty- 
two acres, and a commercial value of £44,000 imparted 
to it, the cost of the dredging amounting to £8500. 
In another place the silt has been conveyed for a 
distance of over 1000ft. at a cost of 2}d. per ton, as 
against 144d. for hand labour in wheeling it. The cost 
of dredging 837,000 tons by two sand-pump dredgers is 
given as follows:— Wages, 1:1920d. per ton; coals, 
0°2669d.; repairs, 0°4347d.; stores, &c., 0°1820d.; total, 
2:0806d. per ton. The total quantity raised by the 
bucket-ladder dredgers in the two years is 6,663,942 tons, 
the average cost, as obtained from the working of each 
separate dredger, being as follows :—Wages, 3:2117d. per 
ton; coal, 0°4420d.; repairs, 0°9515d.; stores and inci- 
dentals, 0°4596d.; total, 5°0650d.; towing, 1°8230d. per 
ton. Taking the total quantity dredged by the total 
cost, the average works out rather less than this. 
The distance the material had to be conveyed is 
not given, but the greater Pac of it had to be 
carried out to sea. The dredgers were employed at 
Sydney, Newcastle, the Manning River, Lake Macquarie, 
the Richmond, Hunter, Clarence, Bellinger, and other 
rivers. Fourteen of the grab dredgers were employed in 
raising sand, gravel, and clay, with occasionally timber 
and quartz. The average cost of raising 571,139 tons 





was 7°3745d. per ton; the maximum average of any one 
grab being -14°385d.,.and the minimum 38°017d. Five of 
the grabs were principally employed for lifting the débris 
from rock blasting, work for which the ordinary bucket 
ladder dredgers were found unsuitable. Many pieces of 
the rock weighed from three to four tons. The average 
cost per ton was 11°529d., the maximum of any one 
grab being 16:087d., and the minimum 8°181d. per ton. 
The cost of coal varied from about 6s. 2d. to 26s. 8d. 
per ton, the average price being about 12s. 44d. The 
wages of the engineers varied from £12 to £20 a month; 
engine drivers, £10 to £18; firemen, £9 to £12, and 
others in proportion. ; 








THE CONDENSING PLANT, LONDON ELECTRIC 
SUPPLY CORPORATION. 


THERE has recently been added to the plant of the Central 
Station of the London Electric Supply Corporation at Dept- 
ford, a very complete and simple system for the condensa- 
tion of the steam from the various engines at present 
running at that station. The condensing plant itself consists 
of two sets of tandem compound engines. The tail rods of the 
low-pressure pistons being carried through the stuffing-boxes 
are employed directly for the working of the pistons of the 
air pumps. The high-pressure cylinders are 9in in diameter, 
and the low-pressure cylinders 20in. in diameter, each having 
a stroke of 24in., and are fitted with all necessary drain cocks, 
relief valves, and sight feed lubricators; and there is an 
auxiliary steam supply leading directly from the main steam 
pipe into the low-pressure cylinder, should it be found 
necessary at any time to get a little more power out of the 
engine, owing to a heavy load. The pistons fitted in the 
cylinders are of cast iron, those in the high-pressure cylinders 
being provided with metallic spring rings, and the pistons of 
the low-pressure cylinders are provided with steel springs 
fitted behind suitable expansion rings. The slide valves are 
of the ordinary D pattern, and all parts of the engines have 
been designed—as will be seen on reference to the illustra- 
tion—with a view to the greatest possible simplicity and easy 
running. The lubrication of the engines has been specially 
designed, and as far as possible, a self-acting system has been 
adopted. 

The air pumps are double-acting, 30in. in diameter, having 
a stroke of 24in. The bodies of the air pump chambers are 
of cast iron, and the suction and delivery valves are fixed. in 
the same box casting, above the air pump itself. The air 
pump chambers are lined with gun-metal—each liner can be 
readily removed for renewal or repairs—and the pistons, 
guards, and grids are all of brass, while the valves throughout 
are of metal, Kinghorn’s patent. All suction and delivery 
valves are perfectly easy of access, having large doors in front 
of them and also above them, contrived in the casting. Across 
the back of the two air pump chambers, and connected to 
both of them, there is a large receiver box, which may be 
described as the condenser proper. This receiver is fitted 
with flanges and sluice valves of suitable dimensions for the 
passage of the exhaust steam from four of the main engines 
of the station—viz., two of 1500-horse power, and two of 
750-horse power—a fifth flange and valve being arranged for 
the reception of the steam discharged from the auxiliary 
engines, and two others being provided for the exhaust from 
the condensing engines themselves. Besides these, this re- 
ceiver is further supplied with valves for the injections, there 
being means of opening two 4in. valves, and one of Qin. in 
diameter, either separately or together, and the internal 
arrangements of the receiver box consist of a somewhat 
elaborate and efficient system of spray pipes and shower 
plates for the complete mixture of the injection water with 
the exhaust steam. The whole of the design and manufacture 
of this — has been carried out by Messrs. Plenty and Son, 
of New , and the finish of the work is in every way credit- 
able to their reputation. 

The question of water supply for the purposes of condensation 
at Deptford, though apparently a simple one, owing to the fact 
that the station is situated on the banks of the river, is really 
one of very great difficulty, and one which exercised the nrinds 
of the technical advisers of the Corporation for a period of years. 
The water of the river at this particular point is heavily 
charged with mud, and as the arrangements proposed at one 
time for a continual supply from the river, comprising as they 
did the necessity of intake pipes of large dimensions being 
carried far out, so that at low water they should be sufficiently 
below the keel of any passing steamer, however large, involved 
so large an expenditure of money, and the scheme was on the 
whole full of so much doubt and difficulty as to its success, 
that though laid before the Corporation, and worked out very 
carefully as to cost, design, drawings, &c., some four or five 
years ago, it has never been carried into effect. The system 
which we now illustrate, although it cannot be expected to 
deal with many thousands of horse-power, is very much 
simpler in conception and execution, and will no doubt 
give very complete satisfaction to the engineer of the Cor- 
poration as far as it goes. The difficulties of bringing in 
the water from the river through a permanent supply were 
thoroughly understood by Mr. d’Alton last year, and he at 
that time advised the construction of a suitable reservoir on 
the premises at Deptford which should be sufficient to con- 
tain a quantity of water capable of being used in the con- 
densers during twenty-four hours, and that the reservoir 
should be connected by suitable pipes or conduits to the 
river, so that it could be filled up if necessary at every high 
water ; and after getting estimates, designs, and prices from 
various contractors, the design which we have the pleasure of 
illustrating was approved of, and Messrs. Firbank and Co., 
the well-known railway contractors, received the order to 
build a concrete tank of the necessary dimensions. The work 
of excavation at Deptford was therefore begun in the early 
summer of last year, and the tank as we illustrate it was 
finished in the autumn. The tank is constructed with two 
divisions, one being of large dimensions for the storage of the 
water, the smaller division being provided with a rough filter 
bed, the purpose of which is to take out as much of the mud 
as is possible in the time from the water which is delivered 
into the larger division. The internal dimensions of this 
tank are about 85ft. by 60ft., and it will contain approximately 
some 600,000 gallons of water. The walls are very massive, and 
tapering in section from some 7ft. thickness at the bottom to 
4ft. at the top ; the bottom of the tank, which rests on a coarse 
gravel strata, is 18in. thick, and of cement of .exceptional 
density. The top of the walls is so arranged as to forma 
bed or shoot, along which the discharged water from the con- 
densers is compelled to make the whole tour of the reservoir 
before falling into it, for it has been found by experience that 
during the early morning hours between 1 a.m. and 6 a.m. in 
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the winter, or later in the summer, that the load is light, and | diameter, to be sunk to a depth of 59ft. below the level of the | goods discharged at Manchester next morning into lorries, by 


the water used for condensing can be turned back into the 
reservoir after doing its duty in the condenser without fear of 
raising the temperature of the water in the reservoir unduly. 
Careful observations, however, of the temperature of the 


} 
square. The crane seat is 12ft. above the quay level, and the 


load can be raised by means of a steel wire rope 60ft. above 
the seat, from a depth of 20ft. below quay level, making a total 





| 


water in the reservoir are taken from time to time by the | lift of 92ft. The Jib consists of a double steel tube 90ft. long 


engineer on duty, and should he apprehend any trouble owing 
to the water oming warm, he can, by altering certain 


| and 3ft. 3in. in diameter, and projects 45ft. beyond the face 
| of the seat, thus having a radius of 65ft. This machine has 


sluices on the top of the walls, divert the whole of the water | been constructed by Messrs. Cowans, Sheldon, and Co., of 


into the river. The reservoir is, on the whole, a massive 
piece of concrete work, which was carried out under the 
“e-meere superintendence of Mr. William Stennett, Messrs. 
irbank’s engineer, upon whom it reflects exceptional credit, 
notwithstanding the fact of there being few men in England 
with greater knowledge of concrete work than Mr. Stennett. 
It was, of course, to be expected that much experimenting 
with so large a system of condensation would have been 
necessary, and we are of opinion that all concerned in bring- 


ing this work into commission during the first month of the | 


present year have done well. Since then the two engines of 
750-horse power have been connected, and have been working 


with more or less satisfactory vacuum. Of course it is not to | 


be expected that a first-class vacuum can be obtained upon a 
complicated system like this, which involves the fixing of so 
many valves and pipes to the air pump, and as during the 
time of our recent visit to the station we noticed that the 
two engines were working with a vacuum of some 17in., it 
may be safely taken that in a short time the Deptford engi- 
neers will be enabled to get a vacuum of 22in. to 24in. in 
their low-pressure cylinders, and such a result will have a 
most satisfactory effect upon the question of the coal economy 
of the station. 








HARBOURS AND WATERWAYS. 


Aw arrangement has been come to between the Board of 
Trade and the Clyde Trustees as to the deposit of the dredg- 
ings from the river. These are no longer to be deposited in 
Loch Long, but the Trust is to be permitted temporarily to 
shoot the sludge into the Firth off the Garroch Head on an 


ebb tide. By depositing only between high water and one | 
hour from low water it is expected that security will be | 


afforded from the pollution of the shores of Bute and Cumbrae. 
The depth of water where the dredgings are to be deposited is 
about fifty fathoms. Objection having been raised by the 
fishermen to the selection of this place from fear that the 
dredgings might injure the fishery, a deputation of the Clyde 
Fishermen’s Association met some of the Clyde Trustees for 
the purpose of witnessing the discharge of the hoppers at 
the place selected. The contents of three hoppers, contain- 
ing together over 2000 tons, lying ready to discharge, were 
examined by the members of this deputation, asalso the process 
of discharging them. The result was that the fishermen have 
agreed to withdraw their opposition on condition that the 
place of deposit should be three miles south of Garroch Head. 
The north basin of the new Cessnock Dock is now practically 
dredged out to its full depth. For several months past small 
vessels have been using this dock, and some of the Anchor 
Line steamers have been berthed there. The State Line 
portion of the Allan Line fleet is now to be removed here, in 
order to make room for the additional railway sidings for 
mineral traffic at Mavisbank Quay, and as far west as Stob- 
cross Fe The new 150-ton crane on Finnieston Quay, 
which has been in course of erection during the past two 
years, is now completed, and has been tested. This crane is 
considered to be one of the largest pillar cranes in the king- 
dom. There have been great difficulties to encounter in its 
construction, The quay wall had to be removed, and twenty- 
two concrete cylinders, for the foundation, 9ft. 6in. in 


Carlisle, from the designs of Mr. James Deas, the engineer to 
the Trust. 

The works for enlarging the new Canada Dock at Liverpool, 
which were commenced more than two years ago are nownearly 
completed. The walls are finished, and there only remains 
the connections with the main dock and some small works to 
finish. The water area will be increased from 18 to 30 acres, 
and the depth be 16ft. below old dock sill. The new lock is 
to be 600ft. long and 100ft. wide, with the sill 134ft. below 
datum. This entrance will not be ready for some time yet, 
| but when finished will be of sufficient capacity to take in the 
| largest mercantile steamship afloat. 
| The half-yearly report of the Sharpness Dock shows that 
| the amount of business done only allows of sufficient revenue 
| to pay the debenture and preference stock interest. It has 
| been decided to erect hydraulic machinery at Sharpness Dock 
| to supersede the manual labour now used in connection with 
the gates and the ingress and egress of vessels. The contract 
| for this has been let to Armstrong, Mitchell, and Co., for £6000. 
| It is contemplated to lower the shoal known as the Bull 
| Rock, which is a great obstacle to the navigation. The light- 
| ing of the channel, which has recently been carried out by the 
Gloucester Harbour Board, is found to facilitate the navigation, 
many vessels now coming up to the dock during dark tides. 

It has been decided to introduce steam towage on the 
Glamorganshire and Aberdare canals, and an order has been 
given to Messrs. Alsopp and Sons, of Preston, for the con- 
struction of the first steam tow boat. This will be 61ft. long, 
8ft. 9in. beam, with a draught of 3ft. The carrying “ge 
will be 18 tons to 20 tons, and the engines will of 
sufficient power to tow three barges of 30 tons capacity. 
This canal was constructed about one hundred years ago for 
the purpose of connecting Merthyr and its ironworks with 
Cardiff, at a cost of £104,000. At one time its revenue 
amounted to £150,000, being considerably more than the cost 
of construction. In 1885 it passed into the hands of the 
Bute Dock Company. The length of the main canal is fifteen 
miles. It then divides into two branches, one going to 
Merthyr Tydvil, a distance of ten miles, and the other to 
Aberdare, also about ten miles. Throughout its whole length 
the canal competes with the Taff Vale Railway, and also 
on the Aberdare branch with the Great Western and 
Rhymney railways. Two years after the canal came into 
the hands of the Bute Dock Company, they commenced 
running their own boats, and a service is now main- 
tained, the towage at present being performed by horses. 
The company receive and collect gocds and deliver them in 
as short a time, and with as much regularity, as if sent by 
railway. There are regular collections and deliveries at Cardiff, 
Pontypridd, Merthyr, and Aberdare. Through rates are 
arranged to all points, and the boats are now in connection 
with the Bristol, Liverpool, and London and Irish steam- 
boats. Besides the service of barges maintained by the 
company, there are several maintained by traders and barge 
owners. 











The value of water transport for heavy goods is shown by 
the traffic which is carried on by the Rochdale Canal Com- 
pany. Three-fourths of the ing trade between Manches- 
ter and Rochdale passes along the canal, the time occupied 





coping. The concrete bed on the top of the cylinder is 40ft. | which they are delivered at the warehouses early in the day. 


Manufacturers are supplied with ‘flat bottoms,” in form 
exactly the shape of the floor of the lorry. These are laden 
with cloth in the mill, and the “ flat bottom ” is then placed 
on the lorry and lifted from there into the boat, transferred 
again at Manchester into another lorry, and so delivered at 
the warehouse. A very large amount of labour in handling 
the goods, and in time, is thus saved. These boats carry 
50 tons on a draught of 4ft. The Rochdale Canal forms a link 
in the connection which extends from the Humber to the 
Mersey. It joins the Bridgewater Canal at Manchester, and 
by the Calder and Hebble is connected with the Aire and 
Calder system. The traffic in this canal has considerably 
increased since vessels have been discharged on the Manches- 
ter Ship Canal at Saltport. A large warehouse recently 
erected by the canal company, capable of holding 15,000 
bales of cotton, is already filled, and barges are kept waiting 
in the basin because room cannot be found for their freight. 

The scheme for improving water communication between 
Birmingham and the Severn has lately again come to the 
front. The works on the Severn for improving the navigation 
up to Worcester are fast approaching completion, by means 
of which steamers carrying 300 tons will be able to reach 
Worcester, the present limit being about 80 tons. The navi- 
gation beyond this up to Birmingham is, however, subject to 
great drawbacks. If these could be removed there is no doubt 
a very large amount of traffic would find its way to the Severn. 
The traffic over the canals with which Birmingham is im- 
mediately connected has been put at eight millions of tons 
a year. Some of this finds its way to the Mersey by the 
Shropshire canals to Ellesmere Port, now on the Manchester 
Ship Canal. Another portion goes to the Humber by the 
Birmingham and Trent navigation ; some to the Thames, and 
the remainder to the Bristol Channel by the Severn and the 
Gloucester and Berkeley Canal. Below Stourport the river 
will soon have a minimum depth of 10ft. over a bottom width 
of 40ft. Above this the waterway along the Worcester and 
Birmingham Canal is not only greatly reduced in width and 
depth, but there is a rise of about 200ft., which is now over- 
come by a series of thirty locks within a distance of four 
miles. It is contemplated to establish a company to 
improve this navigation and establish a regular line of 
steamers between Birmingham and the Bristol Channel. 
To avoid the delay arising from the passage through the 
locks, it is proposed that an incline shall be constructed, the 
steamers and barges being floated into a caisson, which is 
then to be hauled up or lowered down the incline by 
hydraulic power, the descending vessel assisting to raise the 
ascending caisson. If this were done and the canal im- 
proved, the promoters of the scheme state that barges 
carrying thirty tons will be able to traverse the distance 
between Birmingham and Cardiff in fifteen hours, or connect 
with the Manchester Ship Canal in forty-eight hours, the 
rate of progress being an average of 64 miles to Worcester, 
and four miles along the upper part of the journey. 

The liquidator of the Panama Canal Company has obtained 
a concession from the Columbian Government for an exten- 
sion of time for the completion of the canal. A period of 
twenty months, ending in October, 1894, is to be allowed for 
the formation of a new company, which, if formed, will be 
allowed ten years to —— the canal. The liquidator has 
to pay the Columbian Government, in three instalments, @ 
sum of £20,000, which is to be deducted from a subsidy 
variously stated at from £240,000 to £820,000, which is to be 
paid by the new company. All plant and machinery now on 
the ground are to be delivered to the Government to hold 
until the work on the canal is recommenced. This stipula- 


in transporting and delivering the goods being less than by | tion has been made to avoid the chance of subsequent 
railway. The boats are laden overnight at Rochdale, and the ! litigation should the company make default, 
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CONVERSAZIONE OF THE ROYAL SOCIETY. 


On Wednesday night a conversazione of the Royal Society | 
took place at Burlington House, under the presidency of 
Lord Kelvin. 

Sir David Salomons, Bart., and Mr. L. Pyke placed on 
view a large show of scientific apparatus, chiefly in relation 
to high-tension electricity. One machine was an alternator 
with a periodicity of one million alternations per minute; the 
electromotive force used for the motors was 100 volts, the 
current consumed about 40 ampéres, and the output from the 
alternator was 200 volts, and about 2ampéres. This machine 
changed a continuous current of 100 volts and 8 ampéres 
into an alternating current having an E.M.F. of 100 volts, | 
and an alternation rapidity of one million per minute. This 
is effected by means of a motor-driven alternator, the requisite 
alternation frequency being obtained without an excessive 
speed by rotating the field and armature of the motor in oppo- 


cite directions, the brushes of the commutator proper being | | 


carried by the field. 
They also exhibited an inductor dynamo and motor repre- 
sented in Fig. 1. The alternator A stands on a base 20in. by 


Fig. 1 


Fig. 2 























9in., and gives at 740 revolutions per minute, an electrical 
energy of one-horse power. The field is excited by one or | 
two cells of a storage or other battery, and the efficiency of 
the alternator exceeds ninety per cent. Bis the continuous 
current motor and K the tachometer which registers the 
number of alternations; the rotating inductors areat W. Ata 
speed of 2000 revolutions per minute, the output of the 
machine is 1} kilowatts; this efficiency is ascribed to the 
close construction of the magnetic field, and to the whole of 
the metal being laminated where subject to even the smallest | 
variation of magnetic density. This machine renders it pos- 
sible to light a large number of small transformer lamps with 
short primaries. By means of six transformers some vacuum | 
tubes were thus brilliantly illuminated. One of the trans- | 
formers is represented in Fig. 2, and consists of a combination | 
of an induction coil, vacuum tube, and socket for attaching 
to a lamp holder; with supply companies alternating current | 
circuits, it raises a normal E.M.F. of 100 volts to 5000 volts. 
Professor Roberts-Austen exhibited a pyrometer which can 
be used either to make its own records by photography, or 
the indications can be read off by an observer. The instru- 
ment is represented in Fig. 3, and the end of the recording 


| taining compressed hydrogen ; 
| this cylinder is charged when 
| necessary from a larger store 


Fig. 3 





drum covered with photographic paper, is shown at K. In| 
front of this rotating drum is a long horizontal slit in a/ 
wooden partition, through which a small portion of a vertical 
line of light thrown by the mirror of a dead-beat reflecting | 
galvanometer reaches the paper a moving luminous spot. A | 
mirror inside the larger box, when placed at an angle of 45 | 
degrees, reflects the indications to a ground-glass screen at | 
the top of the box, where they can be read off by the eye. | 
H represents the lid which, when shut down, covers the glass | 
screen. The temperatures of furnaces are ascertained by | 
their influence upon a thermal couple, one element of which | 
is of platinum, and the other of an alloy of platinum with 
ten per cent. of rhodium, and at the conversazione these were | 
placed in a little furnace heated by an oxyhydrogen blowpipe, | 
as represented in thecut. The thermal couple was connected | 
by means of the pictured switch with the dead-beat galvan- | 
ometer inside the box, and the switch was made to put the | 
apparatus in connection with six furnaces in succession. In | 
the experiments of the evening N was fitted up as an indepen- | 
dent couple, representing a second 
furnace. Some curves obtained 
by means of this instrument were 
exhibited ; they had been obtained 
in connection with the measure- 
ment of the temperature of the 
hot-blast supplied to blast fur- 
naces smelting iron, and Professor 
Roberts-Austen says that the pro- 
vision of these curves has already 
enabled notable economy to be 
effected in this important branch 
of metallurgy. 

Prof. Ewing exhibited several 
magnetic curve tracers, one of 
which is represented in Fig. 4. 
This instrument shows the mag- 
netic quality of iron, steel, or 
other magnetic metal, by exhibit- 
ing the curve which connects the 
magnetisation B with the magnet- 
ising foree H in any magnetising process. The curve is | 
exhibited upon a screen by the spot of light reflected | 
from a mirror, which receives two components of motion. | 
The vertical component is proportional to the magnet- 
isation, and the horizontal component to the magnet- 
ising force. The instrument is shown in Fig. 4, and Fig. 5 } 


| of it is given in Fig. 6. The 


| which can readily be attached 
| toand detached from the lamp, 


| is a diagram showing the functions of the various parts. 


The mirror is pivotted upon a single needle point, which 
leaves it free to turn both ways, and it is connected by threads 
to the middle of two stretched wires, A A and B B, insuch a 
manner that when either of the wires sags the mirror suffers 
a corresponding deflection. The threads are kept taut by 
light springs, the tension of which is adjustable. The wires 
are stretched in narrow slots, forming gaps in two magnetic 
circuits, DD and C: One of these circuits, DD, is made up 
of the iron or steel to be examined, along with suitable pole- 
pieces and yoke, and the current which passes through the 
magnetising coils of this circuit passes also through the 
stretched wire, BB, in the gap of the other magnet. The 








| other magnet is constantly magnetised by a steady current, 
| and a steady current also flows through the stretched wire 


AA. Hence, when the magnetising current of D D is altered, 
the wire B B sags out or in, and gives horizontal motion to 


| the mirror proportional to the magnetising force acting on 


DD. And when the magnetism of DD is altered, the wire 
AA sags up or down, giving vertical motions to the mirror 
proportional to the changes of magnetism. 

The samples to be tested form the arms of DD. They may 
be solid rods, or rods built up of thin strips, or of wire. The 
rods supplied with the instrument are of soft sheet iron, built 
up of insulated strips, with a net cross section about lin. by 
}in., and about 18in. long. In preparing other rods for com- 
parison of magnetic quality, the same dimensions are to be 
chosen as those of the standard rods. Clamps are provided 
at the pole-pieces to allow the rods to be readily inserted and 
removed. 

Professor Frank Clowes exhibited a lamp for the detection 
and estimation of small pro- 
portions of fire-damp, petro- 
leum vapour, and other im- 
flammable gases or vapours 
intheair. A sectional drawing 


Fig. 6 


vertical part of the handle, 


is a little steel cylinder con- 








bottle. When charged at 100 
atmospheres pressure, it fur- 
nishes the standard 10-mm. 
| flame, burning continuously 
| for about 40 minutes. his 
| is anample supply of hydro- 
| gen for inspection of a mine, 
| since the hydrogen flame would 
| only be used occasionally, and 
then for very short intervals 
|only. Ifa longer service is 
| required, a cylinder of the 
| same diameter, but of greater 
| length, and of capacity half as 
great again, may be adapted 
to the lamp. Or one or more 
reserve cylinders can be easily 
carried in the pocket. The small cylinder may be charged 
sufficiently for use several hundred times from a large cylin- 
der under 120 atmospheres pressure. 

Ashworth’s modified lamp is used in connection with this 
invention. When used for testing in a mine, after the 
hydrogen has been ignited by the ordinary flame, the lamp 
wick is drawn down, the hydrogen flame is adjusted to a 
particular level, and a cap is looked for over the flame; the 
inventor claims that this standard flame will readily indicate 
and measure percentages varying from 0°25 to 3, and by 
giving such delicate indications let the managers know when 
they ought to blow more air through the mine. 

The Rev. Frederick J. Smith, M.A., exhibited some curious 
photographs, produced by placing coins, medals, and such- 
like objects on a sensitive plate; an electrical discharge was 
sent through the object, and a developer then applied to the 
film, whereby images of the designs upon the objects were 











Fig. 4 





obtained. The best results were obtained in oxygen ; no results 
could be obtained in a good vacuum ; changes of temperature 
made little difference in the results ; increase of atmospheric 
pressure was found to improve definition. 

Professor A. Smithells exhibited some experiments to 
demonstrate the structure of flames. The arrangement 





— 





represented in Fig. 7 is practically a large Bunsen’s burney 
made of glass, with common air and coal-gas admitted under 
carefully regulated pressures. The air was sent through a 
> a gw containing chloride of copper, so that some of 
the latter should be carried up to the flame. By carefy} 
regulation the flame was then divided into two parts, the one 
oun burning at the <= the inner tube, and the other part 
urning at the top of the outer tube ; all the green light was 
in the latter, which seems to show that oxygen is neces. 
sary to enable the characteristic spectrum of copper to 
appear, a point about which there is some contention. 


Fig. 7 














Perhaps the most striking experiments exhibited during 
the evening were those by Mr. A. A. C. Swinton on the 
lines originated by Tesla. The filament of an ordinary 
5 c.p. 100-volt lamp was caused to incandesce with current 
conveyed through the human body; the filament then gave 
out a yellowish light. Sparks, evidencing a difference of 
potential of some thousands of volts, were produced between 
the two hands of the same operator. A luminous spiral was 
produced in an exhausted glass tube by molecular bombard- 
ment from a wire spiral wound outside the tube. Some 
effects produced by high frequency discharges passing 
through semi-conducting substances, and striking liquids, 
were also exhibited. 

Professor Marshall Ward, by the aid of the electric lantern, 
exhibited upon the screen some photomicrographs illustrating 
the action of solar and electric light on the spores of bacteria 
and fungi. The action of strong light is to kill them when 
the exposure is long enough, amounting in some cases to 
about two hours, and the blue rays are most powerful in pro- 
ducing the effect ; the less refrangible waves of the spectrum 
have little influence in the matter. 

For a long time it has been known that an alloy of sodium 
and potassium is liquid at ordinary temperatures, and Mr, 
E. C. C. Baly and Mr. J. C. Chorley have taken advantage of 
the fact to use this alloy in thermometers, with a trace of 
nitrogen in the vacuum. Their range is from Odeg. to 
620 deg. C. (1150 deg. Fah.); specially hard glass is used in 
their construction ; it softens at about 650 deg. C. 

Captain Abney and General Festing gave some experiments 
on the extinction of light and colour. Prof. C. V. Boys ex- 
hibited appliances for setting out curves. Sir J. B. Lawes 
and Dr. J. H. Gilbert gave information as to the effect of 
organic and inorganic manures upon the growth of turnips, 
and many particulars about their farm at Rothamsted. Mr. 
H. A. Miers exhibited goniometers and other instruments for 
the study of crystals. Prof. Rucker and Prof. Thorpe displayed 
maps showing the forms of the true lines of equal declination, 
equal horizontal force, and equal dip in the United Kingdom, 
for the epoch January Ist, 1891. Mr. Carus-Wilson exhibited 
an appliance for enabling lecturers to demonstrate with chalks 
ina darkened room. Mr. H. L. Callender, M.A., exhibited 
some useful and carefully compensated electrical and meteoro- 
logicalinstruments. Dr. Hugh R. Mill placed on view a series 
of sections illustrating the seasonal distribution of tempera- 
ture in sea-water lochs. 

Major Holden, R.A., exhibited the following electrical 
apparatus :—-(1) Apparatus for indicating and recording the 
electrical pressure and current on alternating systems of 
supply, effected by a new method of showing the expansion 
of a wire or number of wires, which are heated and elongate 
during the time that the electric current is passing. (2) In- 
strument for rapidly ascertaining the E.M.F. and internal 
resistance of a galvanic cell. By means of a small portable 
voltmeter, the difference of potential at the terminals of the 
cell under two different conditions of external resistance is 
rapidly measured, and from these results the E.M.F. and 
internal resistance are found by a diagram or from a table. 
(3) Self-recording pyrometer working with Le Chatelier’s 
thermo-couple. This apparatus registers the temperature of 
a furnace, with pen and ink, on a revolving drum covered 
with paper. 

Professor W. N. Hartley placed on view some photographs 
of the spectra of the flame from a Bessemer converter. Mr. 
J. Norman Lockyer exhibited the photographic spectra of 
some of the brighter stars. Mr. Isaac Roberts exhibited five 
original negatives of nebule and clusters of stars taken with 
his 20in. reflector. Mr. W. R. Topley and Mr. R. Kerr 
exhibited maps and photographs illustrating the Sandgate 
landslip. Mr. E. Matthey exhibited specimens of the form 
in which antimony separates from bismuth, at a temperature 
of 350 deg. C. Dr. G. Gore exhibited two compact voltaic 
batteries of zinc and platinum. Major P. A. M‘Mahon 
demonstrated a new method of obtaining designs for 
tessellated pavements. Mr. E. Wethered exhibited on the 
screen some photographs of micro-organisms in limestone 
rocks, and Lord Armstrong performed some experiments to 
show the nature of the electric discharge in air and water. 
Other objects on view related to such subjects as entomology, 
zoology, and anatomy. 








Tue bascule spans of the Tower Bridge have been 
turned upon their enormous “ pintles,” or shafts, which have 
roller bearings, and were put into the position they will take when 
lowered for traffic. Measurements were then verified for comple- 
ting the ends of the half spans, 
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RAILWAY MATTERS. 


Tux total rolling stock on Spanish railways in 1891 

as: Locomotives, 1674, with an estimated aggregate tractive 
officiency of 452,083-horse power; 4868 passenger coaches, and 
32,921 freight cars. 

Iv consequence of the appointment of Mr. F. Harrison 
as general manager of the London and North-Western Railway, 

successor to the late Sir George Findlay, Mr. William Fewkes 
i been appointed as Mr. Harrison’s successor as assistant traffic 
and mineral manager. 


A woman was recently awarded compensation for 
loss of eyesight, due to what the py held to have been 
an excessive emission of sparks by a London and North-Western 
locomotive. An American contemporary wonders whether the 
injury to the plaintiff arose from a member of the spark family 
which was reasonably permissible, or from one which was sinfully 
in excess ; and this is an important point. 


FotLow1NeG the example of the Mansion House Commit- 
tee, the Birmingham and istrict Railway Rates Association have 
ust recommended all the traders in the Birmingham district to de- 
cline to pay the 5 per cent. increase in goods and manufactures 
traffic rates proposed by the railway companies ; ‘‘or, indeed, any 
increase whatever upon the rates charged in 1892,” pending the 
investigation by the new Select Committee. 


Messrs. SAxBy AND FarRMER announce that for the 
future their business will be carried on as a limited liability com- 
any, under the style and title of ‘‘Saxby and Farmer, Limited.” 
Ihe whole of the shares having been privately subscribed for, none 
will be offered to the public. Mr. Charles Hodgson, M.I.M.E., 
who has acted as general manager for upwards of thirty years, has 
been appointed managing director, and the services of the whole 
staff of managers and assistants being retained, the busi will be 
carried on in precisely the same manner as heretofore. 
REFERRING to the removal of a bridge near Ewell 
Station on the Epsom branch of the London, Brighton, and South 
Coast Railway, now being reconstructed, Mr. Jonathan Pack- 
man, M. Inst. C.E., writing to the Standard, says “the cast iron 
girders of that —— must have been in position well-nigh fifty 
years. I should not have been desirous of drawing public attention 
to the fact, but Iam of opinion that it was this identical bridge 
upon which the Board of de—or the then Government Depart- 
ment fulfilling the functions of same—carried out the experiments 
trom which the regulations governing all railway bridges were 
deduced. If such be the case, to the scientific man these cast iron 
girders possess a distinctly historic value, and it would be most 
interesting and valuable could a series of experiments be carried 
out, and so practically demonstrate the effects of half a century's 
hard wear under such varying circumstances, and what the deteri- 
oration, if any, is.” 


Tue Baltimore Extension Railway (Ireland) was 
opened for passenger and goods traffic on May 2nd. The line, 
pe eight miles in length, running from Skibbereen to Baltimore, 
has been constructed under the Board of Works of Ireland 
Inspection, and also under that of the Baltimore Extension Rail- 
way Company, to suit the requirements of the Cork, Bandon, and 
South Coast Railway Company. It runs through a pretty and 
picturesque bit of country, and is expected to develope a fahing 
trade at Baltimore, as well as a na great help during its 
construction to the surrounding neighbourhood by finding employ- 
ment for the distressed poor. Mr, J. R. Kerr, engineer to the 
C. B. and 8. C, Railway on , assisted by Mr. G. A. Arm- 
strong, resident engineer, loo after the construction of the 
works in the interest of that company. e contractors were 
Messrs. Wm. M. Murphy and Co., Dublin, the carrying out of the 
works for them being entrusted to their agent, Mr. A. Reid, 
assisted by Mr. S. W. Nugent, B.E. 


Tue Northern Pacific Railway Company is to try a 
new experiment during the Exhibition period. When the Grand 
Central passenger station in Chicago was built no expense was 
spared to make it one of the finest buildings of its kind, but at 
present the Baltimore and Ohio and the Northern Pacific are 
the only lines using it. This leaves many vacant rooms in the 
office part of the building that have never been entirely finished. 
The officers of the r have had many inquiries from people 
along its lines for accommodations during the Exposition, and 
being unable to secure rooms for such persons it has been decided 
to use the unoccupied portion of the station for hotel purposes. 
There will be 150 rooms available for guests located on the third, 
fourth, and sixth floors. Meals will be served in the station 
restaurant. It is said that special trains will run from the station 
to the Fair Grounds for the convenience of the guests. If the 
noise of arriving and departing trains is not found of too great 
inconvenience it is probable that part of the station will be used 
for hotel purposes until the demands for more office room in the 
building make it necessary to discuntinue that use of the building. 


THE engineer and contractor concerned in the work of 
widening the Trent and Mersey Canal may be congratulated upon 
their present progress. This was the feeling at the inspec- 
tion of the works by the directors of the North Staffordshire 
Railway Company, who own the canal, and by a deputation of 
traders. These visits mark the completion of the first instalment 
of the undertaking, which consists in widening, deepening, and other- 
wise improving the waterway fora distance of eleven miles from Mid- 
dlewich to the Anderton hydraulic lift. This will permit the use of 
boats carrying freights of from 40 to 60 tons, instead of only 25 or 
80 tons as now—an improvement greatly to the advantage of the 
heavy traffic peculiar to the district. A steam dredger of the 
Priestman type, and twelve spoon boats, have been kept employed, 
and from 80,000 to 100,000 tons of material have been removed. 
Eighteen bridges have been widened or rebuilt. The wharfage at 
Middlewich has been largely extended, and steam cranes and 
other machinery for dealing with an enlarged traffic are being 
provided. It is proposed to widen and deepen the canal up as far 
as the Potteries, The improvements have been carried out from 
the plans of Mr. E. S. Smith, canal engineer to the company, and 
oe for the walling and the bridges was Mr. F. ey 
of Stokes, 


A RECORD of train accidents on the American railways 
in March includes 72 collisions, 102 derailments, and 12 other 
accidents ; a total of 186 accidents, in which 40 persons were 
killed and 185 injured. These accidents are classified by the 
Railroad Gazette as follows :— 





But- Crossin; 
Collisions : Rear ting. and other. 2otal. 
Trains breaking in two se Ge, Poe Grae ae 
nelle sal gerne eae | | See 
Failure to give or observe signal .. .. 6 .. 1 er 
Mistake in givingorunderstanding orders 0 .. 2 .. 1 .. 8 
IE, I Ie: 
Unexplained .. ee ee 
Total «et  .. SR, 8 


Derailments:—Broken rail, 6; loose or spread rail, 8; defective 
bridge, 4; defective switch, 1; defective frog, 2; wet roadbed, 1; 
cave-in of coal mine, 1; broken wheel, 6; broken axle, 3; loose 
wheel, 1; broken brake rod, 1; misplaced switch, 6; careless 
running, 5; track repairers, 2; bad loading, 1; animals on track, 1; 
landslide, 4; snow or ice, 2; malicious obstruction, 1; accidental 
obstruction, 3; maliciously misplaced switch, 3; unexplained, 40; 
total, _ 102 Other accidents:—Boiler explosion, 4; cylinder 
explosion, 1; broken side rod, 1; cars burned while running, 1; 
various breakages of rolling stock, 1; other causes, 4; total, 12. 
Total number of accidents, 186. It will be noticed that there 
were no less than four boiler explosions in one month, 





NOTES AND MEMORANDA. 


At a recent meeting of the Paris Academy, two papers 
relating to steam were read. One being a verification of the 
steam counter and its application to the measurement of super- 
saturation and superheating, by M. H. Parenty, the other on the 
tension of saturated water-vapour, by M. Antoine. 


Durine the week ending the 6th inst. the deaths 
registered in the thirty-three great towns pf England and Wales 
corresponded to an annual rate of 19°8 per 1000 of their aggregate 
— Several towns had a rate of considerably less than 

6. Derby, Cardiff, and Leicester being lowest with 13-9, 14:3, 
Ha Manchester and Burnley were worst with rates of 27°8 and 


THE area of the British States in India is 965,000, and 
of the feudatory States 595,000 square miles, making a total of 
1,560,000 square miles. The population of the British States is 
221,173,000, and of the native Btates 66,050,000, or a total of 
287,223,000, or about eight times that of the United Kingdom. 
The proportion of population per square mile is 229 in the British 
— and 111 in the feudatory States, or, together, 184 to the 
mile. 


In London last week, including the metropolitan work- 
houses hospitals, and lunatic asylums situated outside registration 
London, 2625 births, and 1576 eae were registered, or 138 births 
and 76 deaths below the average. The annual death-rate per 1000 
from all causes was 191 last week. During the four weeks ending 
on Saturday last the death-rate averaged 19°9 per 1000, being 0°6 
per 1000 below the mean rate in the corresponding periods of the 
ten years 1883-92, 


Ar the recent exhibition of the Société Francaise de 
Physique, M. Hurmuzescu showed the following experiment :—A 
metallic wire, through which a continuous current is passed, is 
stretched horizontally in a glass tube, containing gas either at the 
ordinary atmospheric pressure or rarefied. As soon as the wire 
becomes red-hot it begins to vibrate in a vertical plane, and the 


containing tube becomes much hotter at the bottom than at the 
sides. is effect has not been satisfactorily explained by its 
discoverer. 


AT a recent meeting of the Berlin Physical Society, 
Professor Kundt, the president, gave an account of some researches 
undertaken as an introduction to the study of Hall’s phenomenon. 
As is well known, this is directly proportional to the intensity of 
the primary current, but inversely proportional to the pressure of 
the plates; on the other hand, it is not strictly proportional to the 
magnhetising current in the case of the several metals so far 
examined, and it appeared probable that it might more possibly 
be proportional rather to the magnetisation of the plate. Professor 
Kundt wished to test this possibility in the case of iron, nickel, 
and cobalt, employing transparent metallic films of these metals 
magnetised to 28,000 units, whose magnetisation could be tested 
directly by means of their rotatory power. It was found that the 
Hall effect increased hand in hand with the increase of rotatory 
power, and therefore proportionally to the magnetisation of the 
plates. The effect—Nature says—was, as Hall had already shown, 

itive in the case of iron and cobalt, negative in that of nickel. 

ismuth deposited electrolytically in a transparent film gave very 
feeble or no results, whereas when drawn out into a thin plate the 
effect was considerable. 


A paPER on the “ Exploration of the Higher Atmos- 
phere,” describing the experiment of March 21st, was read atarecent 
meeting of the Paris Academy of Sciences, by M. Gustave Hermite. 
The balloon carrying the registering instruments was constructed 
of triple goldbeater’s skin varnished, its volume being 113 cubic 
metres. The total weight of the apparatus carried was 17 kilos., 
including an automatic distributor of inquiry cards, worked by a 
fuse. The ascensional force was 65 kilos., giving a vertical 
velocity of 8m. or 9m. per second. The average velocity of 
descent was 2°4m., so that the instruments did not suffer. The 
lowest pressure registered was 193 mm., or less than one-seventh 
of an atmosphere, which corresponds to a height of about 16,000m. 
The lowest temperature recorded was—-51 deg. C. at 12,500 m., 
after which the curves of temperature and pressure were inter- 
rupted by the freezing of the recording ink. Subsequently, how- 
ever, the intense solar radiation seems to have thawed the ink, 
so that the barometric record was taken up again at 16,000 m., 
and the thermometric curve at—2l1 deg. C. The fuse ceased to 
burn after some time, probably owing to the lack of oxygen. The 
balloon could be followed with the naked eye for three-quarters of 
an hour, within which it attained its highest altitude. It was 
white, and brightly illuminated by the sun. 


In describing a Neolithic village of the Roche-au- 
Diable, near Tesniéres, canton of Lorez-le-Bocage—Seine-et-Marne 
—M. Armand Viré says that in the course of excavations in the 
valley of Lunain a village was discovered of a type not met with up 
to now. It consists of a series of ground works of square huts 
touching each other, and arranged in a line nearly east and west, 
forming a very regular street. At the end was a sort of square 
enclosure of stone, measuring about 2°5 m. by 3m., with a door 
towards the south. Inside it presented a circular cavity, 30cm. in 
diameter and 20cm. deep, which still appeared to contain ashes, 
and whose clay walls were baked to a depth of about 4 cm. 
Similar hearths have been found among the Kabyles of Algiers. 
Near this structure was another, of circular form, built of rough 
blocks of li and sandstone, with a triangular door built of 
two enormous blocks of sandstone, joining at the top, and leaving 
a space of 50cm. at the bottom. This hut also showed traces of 
cooking operations. A little further on came a series of seven 
similar huts, followed by two larger ones without hearths, and 
finally two more like the first. The total length of the village was 
114m. All the masonry consisted of blocks of limestone or sand- 
stone, cémented with clay. A large number of stone and flint im- 
plements was found, including half-a-dozen sandstone hatchets, 
polished or prepared for polishing. The village is, curiously 
enough, situated at the very bottom of the valley. 





Every one familiar with the management of steam 
boilers is agreed that no artificial draughtis in all respects so satis- 
factory as that produced by agood chimney. The chimney draught 
is always at hand and ready for its duty, and the fireman has 
simply to pull open the damper to bring it into operation. There 
is, says the Engineering Record, no machine connected with it to 
require attention, nothing to get out of order, and there are no 
running expenses required to maintain it. Although these things 
cannot be said of a draught which is produced by mechanical 
appliances, there are some features connected with artificial 
draught which commend it to the engineer and to those who have 
the care of a steam plant. We refer to the system embracing an 
exhausting fan placed in the smoke flue, which is operated by an 
independent engine. Looking at the subject from an engineer’s 
point of view, the use of the mechanical draught enables the heat 
of the waste gases to be utilised without sacrificing the draught 
power. This advantage may assume great importance in obtaining 
economy in the consumption of fuel for a reduction of every 15 to 
20 deg. in the temperature of the gases by the use of a feed-water 
heater in the flue secures a saving of 1 per cent. of fuel. Apart 
from this it must be ed that the flexibility of a system of 
artificial draught is an advantage which under many circumstances 
which arise in the working of a plant of boilers has much to com- 
mend it. If for any reason an unusual force of draught is required 
to maintain the necessary supply of steam, the fireman simply gives 
the throttle valve of the fan engine an extra turn, increasing its 
speed and securing the desired increase. 





MISCELLANEA. 


ARRANGEMENTS are being made for the International 
Maritime Congress, which is to be held in London, at the Institution 
of Civil + ge on the 18th to 20th of July. The secretary’s 
office is at 25, Great George-street, Westminster. 


TuE Société Anonyme des Hauts Fourneaux de Mau- 
beuge Maubeuge (Nord), a firm established 1837, have appointed 
Messrs. Toennies and Armitage, of George-street, E.C., agents for 
the sale of their joists, rails, angles, channels, tees, and other 
sections. 


THROUGH an unexplained accident to the hydraulic lift 
hinery in cc tion with the basic steel converters at the Spring 
Vale Steel Works, near Wolverhampton, three men at the close of 
last week received somewhat serious injuries, and had all to be 
taken to the hospital. 





Mr. ALBERT Wo.tiHeIm, Assoc. M. Inst. C.E., of 

Leadenhall House, E.C., acting under instructions from the Hon. 

Cecil T. Parker, agent to the Duke of Westminster, has prepared 
lans for a scheme of sewerage and sewage disposal at Eaton and 
ccleston. The works will be commenced immediately. 


Tue Carpenters’ Company announces a series of 
lectures to be given at Carpenters’ Hall on Wednesday evenings, 
commencing Wednesday, 10th May, on carpentry and joinery. 
The list of lecturers includes Professor Banister Fletcher, 
F.R.LB.A., Thomas Blashill, Esq., F.R.I.B.A., Keith D. Young, 
Esq., and Professor T. Roger Smith, F.R.I.B.A. The lectures will 
be given with a view to future examinations, and candidates’ tickets 
and particulars may be obtained at Carpenters’ Hall. 


A cask of considerable importance is now swb judice, viz., 
whether colliers can legally restrict their output. The men at Castle 
Eden Colliery, because of some grievance which they had, only sent 
out half the quantity of coal per man that had been usual, and the 
employers summoned them for it, as they contended that the 
colliery could not be carried on without loss under such circum- 
stances. The upstanding charges were £152 per day, and this 
had to be incurred whether the men worked fully or not. An 
authoritative decision is much to be desired, as this is a question 
which affects many other collieries and many other trades. 


Tue Royal Manchester, Liverpool, and North Lanca- 
shire Agricultural Society has published the prize schedule for its 
forthcoming show, to be held on 26th, 27th, and 28th July next, 
at Blackpool, and is to be congratulated on its enterprise. The 
amount of prizes offered reaches £2000. Agricultural implements 
and carriages are also provided for, and the prizes in these depart- 
ments are represen’ by three gold and sixteen silver medals. 
The schedule is very comprehensive, and the classification should 
insure large entries. The judges of implements are Mr. James 
Mercer and Mr. George Moreton; carriages, Mr. Fowler. The 
Lancashire County Council will provide a lecturer in connection 
with the working dairy competitions. 


Four thousand men are employed by the Cramps 
Shipbuilding Company, and between the warships and those of the 
American Line some 90,000 tons of steel and iron will be required. 
An American contemporary says :—‘‘ Secretary Herbert, as Chair- 
man of the House Naval Committee, called attention not only to 
the excellence of our ships, but to the great decrease in cost, saying 
on this point that the cost of the material, excepting armour, 
entering into the construction of our ships had decreased to one- 
half, and the cost of the ship to two-thirds, of what it was six years 
before, and there is small reason why we should not soon occupy 
the same nar as shipbuilders which we hold as locomotive 
builders. e are now producing more of everything required for 
the construction of either a war or merchant vessel than any of our 
competitors, excepting only open hearth steel, and under two or 
three years of active demand for that we could easily double our 
production.” 


Various things have unexpectedly exploded, but who 
would expect it of a storage battery? Mr. F. C. Bliss, of the 
Bliss Engineering Company, has sent to the Electrical World an 
account of an explosion of a storage battery, which fortunately in 
this instance had no serious results. Seven Julien cells, being 
charged from a 110-volt circuit with 10 ampéres, were disconnected 
while in circuit by disconnecting the wire joining the middle cell 
to the adjacent one, in order to put in another cell. At the 
instant of breaking connection there was a vivid flash, followed by 
aloud explosion. The cell was completely wrecked, and several 
persons standing near were thrown backward and deluged with 
acid. The heavy iron clamps which secured the top to the sides of 
the cell were forcibly broken and the iron handle thrown to the - 
ceiling, breaking out a section of lath and plaster where it struck. 
The explosion, of course, was due to the spark caused by breaking 
the circuit igniting the uncombined hydrogen and oxygen gases in 
the cell. The above-mentioned journal says a similar accident 
occurred in Pittsburgh several years, with serious results. In this 
case the cells were in a box closed with a lid, and the explosion 
occurred while an examination was being made by the aid of a 
candle, the flame of which ignited the gases that had accumulated 
before the lid was raised. Other cases have been noted, and as 
uncombined gases are always present near the end of a charge, 
due to the fact of the plates only taking up a portion of the gases 
released at that time, great care should be exercised in approach- 
ing a light or breaking a connection where the situation is such 
that the gases may have had an opportunity to accumulate. 
Closed cells, such as are used with phonographs, are particularly 
liable to this accident. 


A DECISION was given on the 20th ult. by Judge Hallett, 
refusing the Edison Company an injunction against the Columbia 
Incandescent Lamp Company. The Llectrical World says :—‘‘ The 
decision unquestionably was a surprise to the electrical fraternity 
in general. The unbroken series of decisions in favour of the 
Edison interests already rendered, as well as the quietness with 
which the case was prepared and conducted, all pointed toa similar 
result in this suit. To those who were present at the trial, how- 
ever, and who closely followed the case, it was apparent that the 
judge was impressed with the quality and quantity of the evidence 
brought forward by the defendant, and a decision in favour of the 
Columbia Incandescent Lamp Company was not a surprise to 
many, and was even confidently predicted by some.” ngineering 
News thinks this is “‘ the first step towards declaring the Edison 
patent on the incandescent lamp invalid. For many years the 
validity of the Edison patent on the incandescent lamp has been 
in litigation, the contending parties being the owners of the Edison 
patents and the Westinghouse Electric Company. The decisions 
in this litigation, both in the Circuit Court and in the Court of 
Final Resort, the last rendered in August, 1892, sustained the 
Edison patent. The owners of the Edison patents then applied for 
injunctions against the smaller lamp manufacturers, and after two 
or three concerns had been closed, the Beacon Company, of 
Boston, opposed the motion for an injunction and presented 
evidence, showing that the incandescent lamp was invented and 
put in public use by one Henry Goebel, years before Edison or any 
other inventor attacked the problem. The injunction was, how- 
ever, granted by Judge Colt on the ground that the evidence 
sustaining Goebel’s claim to be the original inventor was insuffi- 
cient. The Edison people then applied for an injunction against 
the Columbia Incandescent Lamp Company, and the Goebel 
matter was brought up anew. A large amount of additional 
evidence was brought up in support of Goebel’s claims, and the 
case was most thoroughly argued on both sides. As a result, Judge 
Hallett has refused to grant the injunction asked for.” 
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HYDRAULIC 


HYDRAULIC COKE STACKING CRANE, SALTLEY 
GAS WORKS. 

A HYDRAULIC crane of unusual proportions has recently 
been erected at the Saltley Gas Works of the Birmingham 
Corporation, in accordance with the proposals of Mr. Henry 
Hack, M.I.C.E., the engineer. The crane is used for stacking 
the coke as it comes from the retort house. Formerly the 
coke has been stacked by men with wheelbarrows, taking it 
up plank roads laid at considerable inclination. The work 
done in that way was found to be very laborious and expensive, 
besides causing much waste, and questions often arose with 
the men as to the length each man had to wheel over, &c. 
The crane, as will be seen from the engraving, has a vertical 
pillar and long horizontal jib. The foot of the pillar is carried 
on @ wrought iron girder, which transmits the weight to a 
wrought iron pedestal, the upper part of which takes the 
horizontal strain of the upper bearing on the pillar. The 
pedestal is fixed on a block of concrete 16ft. square and 9ft. 
deep. On the jib a bogie carriage travels, from which is sus- 
pended a rectangular box for holding the coke. At the back 
of the pillar is a counterweight jib, at the outer end of which 
is stowed a counterweight partly balancing the structure. 
Both jibs are stayed vertically and horizontally from the 
pillar. 

The coke box, which holds two tons of coke, is lowered into 
a pit and there receives its load of coke from an adjoining 
hopper, as shown on page 399, the passage between the hopper 
and the box being controlled by a hydraulic slide. The coke 
as it is wheeled from the retorts is constantly being tipped 
into the hopper. The box can be lifted through a height of 
43ft. 6in. The maximum radius of the crane is 74ft. 4in., 
and the horizontal travel of the box is 63ft. Tin. This enables 
coke to be stacked to a height of about 24ft. Gin., in a circle 
of 150ft. diameter, giving with the slopes a storage of about 
7000 tons. 

The lifting cylinder is placed within the pillar. The box is 
lifted by means of two wire ropes, which, after passing around 
sheaves on the lifting cylinder and ram, go over the bogie 
carriage and running blocks above the box, and are made fast 
at the end of the jib. A third wire rope passes around the 
lifting cylinder and ram, and thence over the ram head of a 
small hydraulic cylinder, and on to the box, where it is 
attached to the bottom doors. By means of this rope the 
doors are kept closed when the small ram is at its outstroke, 
and the doors are allowed to open when the cylinder is ex- 
hausted. The travelling of the bogie along the jib is effected 
by a pair of horizontal cylinders placed on the counterweight 
jib, and connected to the bogie by wire ropes. The crane is 
turned by two hydraulic cylinders, fixed one on each side of 
the pillar. The chain from these cylinders passes around the 
turning drum, which is fixed to the bottom socket of the 
crane. All the motions are controlled by one man in a valve 
house on the front of the pillar, just below the jib, only one 
other attendant being required to work the hydraulic slide 
between the pit and coke hopper. 

The work in connection with the coke pit and hopper, also 
the foundations for the crane, was carried out by the employés 
of the gas department under the direction of the engineer, 
and owing to the large amount of water to be dealt with and 
the treacherous nature of the ground, running sand being 
met with within a few feet of the surface, difficulties and 
delay arose which ultimately led to considerable departure 
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from the original drawings. 


in lieu of Portland cement concrete walls, a cast iron caisson 
This was made in sections, the plates 


had to be resorted to. 
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For the bottom half of the pit, 





LISTER’S MILLING MACHINE WITH SLIDING HE4D 








by Messrs. Sir W. G. Armstrong, Mitchell, and Co., and has 


been at’work about three months with great success. 


It is 


capable of raising and tipping twenty-five tons of coke per 








hour, and when fully employed 
stacking coke at the maximum 
height, saves twenty-eight men 
per twenty-four hours. The 
working hydraulic pressure is 
700 lb. per square inch, and 
the crane may equally well be 
used for stacking coal. 





LISTER’S MILLING 
MACHINE. 


THE engraving herewith illus- 
trates a machine designed to 
secure great rigidity, as it 
enables the main bearing of 
the spindle to be always 
brought up close to the work. 
It makes it possible to have a 
long vertical slide for the 
table, and ‘to work with a 
lesser projection of table from 
the standard. As a result the 
length of the arm which pro- 
jects from the head to carry 
the end of the milling cutter 
spindle may be shorter, and 
therefore more rigid than 
with the usual machine with 
fixed head. The feed motion 
is of the disc type, adjustable 
and reversible, while the ma- 
chine is running. The machine 
has self-acting long table, and 
vertical and horizontal self- 
acting feed, as well as slow and 
quick hand motions in each 
case. The table is driven by 
cut rack and pinion, with fric- 
tion clutch and handle to rack 
wheel shaft, as well as a clutch 
for automatic stop. The table 
is 8hin. wide, and 24in. long, 
and is self-acting full length. 
It is driven by three-speed cone 
for 2gin. belt, speeds 8in., 12in., 
16in. diameter. 

This machine is also made 
universal, with a secondary 
high-speed spindle driven from 
large speed of cone, suitable for 
fly-cutter work in wood or soft 
metals, and for cutter and 
tap sharpening. The makers, 
Messrs. Lister and Co., speak 


being bolted together with flanges, and the whole forced | of it as specially adapted for small arms, cycle, and sewing 
| through the sand by excavating inside, and weighting the | machine works, brass finishers, and light and medium milling, 


‘ caisson in the usual way. The crane itself was constructed 


and divider plate-drilling. 
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ENGINE AND DYNAMO, YORKSHIRE HOUSE-TO-HOUSE COMPANY 


MESSRS, 


TdE 


YORKSHIRE 
TRICITY SUPPLY COMPANY. 


HOUSE - TO- HOUSE ELEC- 


On Wednesday, May 10th inst., Mr. J. Ward, Mayor of | 
Leeds, opened the station of this company. The Yorkshire | 
House-to-House Electricity Supply Company was formed | 
in April, 1892. The specification was prepared by Messrs. | 
Hammond and Co., consulting engineers, London, and | 
the designs and tenders of Messrs. John Fowler and Co., | 
Leeds, for the whole of the plant, with the exception of 
the mains and cables, were accepted by the directors in 
June. The buildings were commenced in the middle of 
August, and were proceeded with with great speed until the 
weather in the autumn and winter months became so bad 
that the work was considerably delayed. The buildings were 
roofed in 20th February, and the whole of the machinery was 
fixed and ready tor testing on 10th April. The plant consists 
of three boilers of the Lancashire type, fitted with Bennis’s 
mechanical stokers. The boilers are 30ft. long, 8ft. diameter, 
with flues 3ft. 3in. diameter, and constructed for a working 
pressure of 140 1b. per square inch. The steam pipes are 
arranged on the ring system, so that by an arrangement of 
stop valves steam can be taken from any boiler to any of the | 
three engines, and repairs can be made to any of the boilers, 


| 





J. FOWLER AND COMPANY, LEEDS, ENGINEERS 





engines, or steam pipes, without interfering with the running 
of the station. The feed-water is drawn from the condenser 
overflow pipe, and pumped by means of a duplex pump 
oo filters into an overhead tank holding about 10,000 
gallons. 


Green’s economiser into the boilers, raising the temperature 
of the feed-water to over boiling point. Arrangements are 
also made for pumping the water direct into the boilers, 
should it be required to stop the economiser for repairs or 
cleaning. The filters and boiler feed-pumps are in duplicate. 
When the engines are worked non-condensing the exhaust 
steam is passed through the water filter, and the feed-water 
is pumped direct from the river through the filters, the 
exhaust steam being then used for heating the feed before it 
passes into the economiser. 

The engines—one of which we illustrate—are coupled 
compound horizontal condensing, two of them driving 100- 
kilowatt alternators, and one engine driving a 50-kilowatt 
alternator. The two large engines have cylinders 14in. and 
25in. diameter by 30in. stroke, and run at a speed of ninety 
revolutions per minute. The fly-wheels are 14ft. diameter, 
and are grooved for ten cotton ropes 1}in. diameter. The 


From this tank the water is taken to a smaller’ 
tank, on which are fixed the boiler feed-pumps. These are | 
| of the duplex ram type, and force the water through a 


small engine has cylinders 10in. and 18in. by 20in. stroke, and 
runs at a speed of 120 revolutions per minute; the fly-wheel 
of this engine is 10ft. diameter, and is grooved for five ropes 
l1jin. diameter. All the engines have injection condensers, 
and are so arranged that they can be worked non-condensing 
in case of any failure of condensing water. The engines are 
fitted with automatic expansion gear, controlled by powerful 
governors acting on the cut-off valves of both cylinders; the 
working pressure is 125lb. per square inch. The water for 
condensing is drawn direct from the river by means of the air 
pumps, each condenser is also provided with a means of 
obtaining water from the town’s mains. Particular attention 
has been paid to the oiling arrangements, and all oil in the 
bearings and working parts of the three engines is collected 
and carried by means of pipes to a cistern placed in the 
engine-house floor, from which it is pumped into an oil filter, 
and after filtering, used over again. 

Two of the three alternating current dynamo electric 
machines are constructed to give an output of 100 units each, 
and the third 50 units, at an electrical pressure of 2000 volts. 
The magnets of the revolving portions of the machines are 
magnetised by means of a small exciter or continuous current 
dynamo driven from the shaft of each alternator. The 
armature being stationary, lends itself to substantial con- 
struction and thorough mechanical insulation. The ends of 
the cables are bolted direct on to these armatures, which are 
then led direct to the switch-board, which is so designed as to 
couple any of the three dynamos on to any of the three 
circuits supplying electricity through the city of Leeds. 
Before the current leaves the switch-board it is passed 
through current recording instruments which show the 
attendant at a glance the number of lamps any individual 
dynamo or circuit is supplying at any given time. A pressure- 
recording instrument is also erected on the switch-board of 
each dynamo, which indicates the proper working of the 
machines. After the cables leave the switch-board they are 
drawn into cast iron pipes underground, and any customers 
en route can be supplied with electricity from these mains, 
the current being reduced by means of a converter to the 
proper pressure required for the lamps on the premises to be 
lighted. Between the converter and the lamps to be lighted 
a meter is fixed, which is of very simple construction and 
registers accurately within 2 per cent. the amount of 
electricity consumed. 

The electrical system adopted is that known as the Lowrie- 
Hall, and is said to have given an electrical efficiency of over 
90 per cent. during the official tests. The furthest distance 
at which current is being supplied is about two and a-half 
miles from the works. An overhead travelling crane to lift 10 
tons is placed in the station over the engines and alternators. 
Before being taken over by the Yorkshire House-to-House 
Electricity Company, the engines and alternators were tested 
in accordance with the requirements of the specification, each 
engine and alternator having to run continuously for twelve 
hours with a full load. All the tests were carried through 
without the slightest hitch. The consumption of slack 
during the test runs was, it is stated, 2-41b. per horse-power 
per hour, this including the steam required for working the 
economiser engine, stoker engine, and feed pumps, no deduc- 
tion being made for the condensation of steam in the long 
range of steam pipes. 








IGNITION TUBES FOR GAS ENGINES. 





In most types of gas engines ignition tubes are used; these 
tubes are heated in a special chamber by means of a Bunsen 
flame, and the heated tube causes the ignition of the charge 
in the engine cylinder. These tubes have hitherto been 
usually made of wrought iron, and the life of a tube is short. 
The printed rules issued by the makers for working one type of 
gas engine state that a tube is not expected to last more than 
thirty hours. By some other makers, the tubes are expected 
to last from sixty to ninety hours. Generally the ignition 
tube must be changed every four to ten days. To 
avoid these objections to the iron tube, Messrs. S. N. 
Wellington and Co. have introduced the ‘“ Indestructible 
Ignition Tube” for gas engines, which we illustrate in Figs. 
1, 2,and3. These tubes are made of a composition consist- 
ing of kaolin, chalk, sand and felspar. These materials are 
ground up with water before being mixed, and the coarser 
particles are allowed to subside, the creamy fluids containing 
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| the finer particles in suspension are then mixed and allowed 
| to settle. The paste deposited at the bottom is drained, 
kneaded, and stored for some months in a damp place. It is 
then moulded into the required shape, and dried by exposure 
to the air. The tubes are then packed in cylindrical cases of 
clay, and heated for fourteen days by the flame of a wood fire. 
The tubes are made in different shapes and sizes to suit various 
tubes and gas engines, and the illustrations show the method 
of holding the tube in position. The tube shown in Fig. 1 is 
provided with a collar at its base, while that shown in Fig. 2 
has a trumpet-shaped end. For each type of tube a special 
gun-metal union is provided, and the joint is made with a 
little red lead. A new tube can be fixed and the engine 
started in two minutes. We were informed that with a cold 
tube and chamber a Crossley gas engine can be started in a 
minute and a-half. The price of the tube is 10s. 6d., which 
appears somewhat high; but we have been shown a specimen 
which, we were informed, lasted 546 days and showed no 
signs of wear, whereas a wrought iron tube, as we remarked 
previously, is often destroyed in three days. The tube is being 
shown in use at the show rooms of the Patent Indestructible 
Ignition Tube Company, Queen Victoria-street, London, E.C. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
THE INTERDEPENDENCE OF ABSTRACT SCIENCE AND 
ENGINEERING. 


[Concluded from page 378.] 


Srnce 1848 the supremacy of theory over rule of thumb has 
gradually but surely asserted itself, though, at times, the want of 
common sense and experience in the application of abstract prin- 
ciples, as well, perhaps, as ill-jud, efforts to produce cheap 
structures, has led to disasters quite as serious as those which arose 
from want of theoretical knowledge; and in this respect the 
competent and successful engineer will still show himself as the 
man who in his work is careful to make theory and practice walk 
side by side, the one ever aiding and guiding the other, neither 
asserting undue supremacy. This course in its highest develop- 
ment we may, I think, assert is that adopted by our leading 
engineers, with the result that this country may claim the honour 
of such a structure as the Forth Bridge, for the design and con- 
struction of which no tentative experiments were needed, though 
the form and mode of construction were very special, if not 
absolutely new ; and the dimensions, both in span and height, so 
gigantic that the authors of the design could have derived but 
little aid from previous experience. 

The history of scientific research teems with instances of dis- 
coveries which at first seemed to have had no practical value, but 
which, nevertheless, have ultimately proved to be of the utmost 
Sagetense to the engineer. Notwithstanding such experience, 
and even in these days, there are so-called practical men who are 
utterly intolerant of either time or money being devoted to inves- 
tigations which seem incapable of bearing immediate fruit. Many 
examples may be cited, for instance: the changes of temperature 
which occur in many chemical reactions were merely noted, at 
first, as interesting accompaniments to such reactions; but, by 
degrees, it was perceived that the amount of heat evolved or 
absorbed in each chemical change was a constant and definite 
quantity, which was capable of exact measurement, and in process 
of time the thermal values which characterised a vast number of 
chemical changes were determined, and are now considered of 
cardinal importance in many industrial operations, and constitute 
the science of thermo-chemistry. At the same time the total heat 
of evaporation of water and of other substances was ascertained 
with great precision, so that it became possible to judge of the 
efficiency of a boiler, for instance, when the rate of fuel combustion 
and that at which the water was heated or evaporated were known, 
by calculating the proportion which the heat imparted to the water 
bore to that produced by the combustion of any fuel of which the 
chemical composition had been ascertained, and from which the 
heat capable of being develo: could be calculated by general 
rules, and thus researches in the chemical and physical laboratories 
have had the ultimate effect of placing the theory of the steam 
engine on a firm basis. One practical effect of the exact knowledge 
which every competent engineer now possesses on this subject, or 
can easily obtain, is that inventors have ceased to squander their 
time and their means in seeking for impossible high boiler duty, 
and the public is no more entreated to try contrivances which are 
to save at least 50 per cent. of the fuel they use, because inventors 
know that the testing of boilers is now usually carried out by 
experienced and educated men, who, by very simple and inexpen- 
sive trials, obtain the data by meansof which they can calculate 
with certainty how much scope for improvement actually exists. 

Still more remarkable perhaps is the application of thermo- 
chemistry to the complicated reactions in the blast furnace, and 
the valuable conclusions arrived at in consequence by such thorough 
and patient investigators as Sir Isaac Lowthian Bell, Charles 
Cochrane, and others who have succeeded in equating the heat- 
units resulting from the oxidation of fuel to the ultimate thermal 
results of the decomposition of the ore and fluxes, showing thereby 
the limits of economy which the ironmaster may hope to reach, 
and the proportions of the furnaces in which his expectations may 
be realised. 

No less valuable have been the fruits yielded by the discovery 
of the great law of the Conservation of Energy, and by the recog- 
nition of the fact that, though energy cannot be destroyed, it may 
be made to assume various forms, and may be rendered either 
dormant or active. The sun’s rays, eons of ages ago, during the 
dense vegetation which characterised the period of the coal 
measures, expended their energy in tearing asunder the carbon 
and oxygen of the carbonic acid so sparsely distributed through 
the atmosphere, and in storing the carbon, thus endowed with 
potential energy, in the deposits whence we now derive our coal 
supplies. By suitable arrangements this dormant energy is quick- 
ened into that quality of motion which we recognise as heat, and 
which, setting into sympathetic vibrations the material of the 
furnace-plates and smoke-fiues of boilers, operates on the surround- 
ing water, the molecules of which, under this influence, assume the 
more extended movements of the highly elastic substance which 
we know as steam. The products of combustion, on the one hand, 
are restored to the atmosphere, their remaining store of heat is 
slowly dissipated, while the carbonic acid gas produced in com- 
bustion is again ready to present itself, in the green leaves of 
plants, to the decomposing action of the sun, and by that means 
the carbon and the oxygen become once more sources of heat. The 
steam produced, on the other hand, communicates its molecular 
motion to external bodies in various heating operations, in the 
visible motion and force of the steam engine or into the slower 
dissipation through space or over the earth, whereby it is again 
condensed to water and returned to its normal condition, while the 
energy, for the exhibition of which, Carnot has taught us, steam 
was the mere agent, becomes transformed into masses of water 
lifted, into air compressed, into electrical currents generated, into 
mechanical work done, or into the heat developed by friction ; but 
the general tendency is towards dissipation under the form of 
heat into space, the waste heing made good by the stores of heat 
poured on to our planetary system by the huge and mysterious 
body which is its centre. Whence this enormous and apparently 
unfailing supply of heat is derived has been, and still is, the 
subject of most interesting controversy, the upshot of which seems 
to be that the heat developed by the shrinkage of our luminary 
and by the fall on to its surface of meteoric matter is sufficient to 
keep up the supply at any rate for many thousand years. 

Modern investigators and, most of all, engineers, are not content 
with vague statements such as I have just made; they hold with 
the motto of the ancient Society of Civil Engineers, ‘‘ Omnia in 
numero pondere et mensura,” and they are therefore greatly in- 
debted to Rumford, Carnot, Davy, Mayer and Joule, who not 
only showed that heat was a ‘‘ mode of motion,” but determined 
by tedious and delicate experiments its mechanical equivalent. 
And what is now the result? When examining heat engines or 
other applications of heat in the arts, the engineer collects the 
apparently aimless work of half a century, and of many minds, 
and finds himself able to construct a balance-sheet by which he 
can show on the Dr. side to a fraction the quantity of heat he has 
received, and on the Cr. page, with astonishing precision, the 
manner in which that heat has been expended. This method of 
treatment is not only lucid, but it is self-checking, and it points 
out exactly how much heat has been uselessly dissipated, and con- 
6 owe in what direction improvements may be made, and it 
indicated, further, the limits within which it is alone possible to 
make advances in economy. These general principles apply even 
to the conversion of heat into the work done in the bore of a gun. 
The enormous pressures which require to be developed in order to 
impress high velocity on the projectile in the necessarily limited 
length of the barrel, the shortness of the time of action, and its 
violence, render it extremely difficult to obtain accurate and trust- 
worthy records of pressures along the chase of a gun by direct 
methods ; but by invoking the aid of the chemist and of the physicist 
in first ascertaining the properties of the explosive, that is to say, 
the specific volume of the gases, the quantity of heat evolved 





during combustion, and the specific heat of its product at high tem- 
peratures, it becomes possible to calculate curves of mean pressure 
which will account for the energy imparted to the projectile and to 
the expelled gases, although the question of abnormal local 
pressures, due apparently to the mode of ignition of the charge and 
the rate at which explosion is propagated through it, will not be 
revealed. This process is made the easier, in the case of smokeless 
explosives, because the products of combustion are wholly gaseous 
— retain that condition till expelled from the bore. 

One of the loftiest of abstract conceptions relating to the struc- 
ture of the universe, the product of many acute minds of this 
century, is the imagining of a substance of infinite tenuity but of 
immense elasticity, which permeates all space and every substance. 
It cannot be seen, or felt, or weighed, its composition is unknown, 
it cannot be pumped out of a closed vessel, it does not appear to 
offer any resistance to the motion of planetary bodies, and its 
existence is only made manifest by its property of transmitting 
chemical rays, light, radiant heat, electricity, and probably some 
more recondite forms of energy, at enormous velocity from the 
remotest regions of the universe and by means of vibrations the 
nature of which, the astounding frequency and minute pitch, have 
been determined by mathematicians. It is pardonable in human 
beings to disbelieve in the existence of the luminiferous ether, 
even though the profoundest thinkers and most successful workers 
of the present day may have all the conviction of Lord Kelvin, 
who has declared that ‘it is the only substance that we are 
confident of in dynamics, the one thing we are sure of is the 
reality and substantiality of the luminiferous ether !” 

But what has the engineer to do with such speculations, and 
what does it matter to him how light and heat are transmit 
from the sun or from the stars, or by what mechanism heat, 
magnetism, and electricity are diffused over the earth? This 
question is being answered already in our daily practice, and 
is destined, no doubt, to receive fuller and more convincing 
response as time rolls on. I will give one or two instances. The 
study of the spectrum produced by the passage of light through 
triangular prisms has revealed the fact that the ordinary rays of 
white light are of a complex nature, that only a portion of them 
are discernible directly by the sense of sight or by that of feeling, 
while the ultra-violet rays can only be seen in their action on 
uranium glass, or in the chemical decomposition they produce in 
certain substances. This knowledge has been of immense use to 
the photographer, and has, in such hands as those of Captain 
Abdy, assumed a highly practical value. But, further, the 
spectrum viewed by modern instruments is found not to be 
continuous, it is crossed by dark, by light, and by coloured bands, 
which the patient researches of Fraunhofer, Kirchhoff, Huggins, 
Norman Lockyer, and others, have shown by their position, thick- 
ness or colour to characterise certain glowing substances, and b 
comparison with the spectra produced by heated terrestrial solids 
and gases, it has been proved that many of the elements in the 
sun and in the stars are identical with those with which we are 
familiar on this earth, and this knowledge has served in a striking 
manner to confirm the correctness of the nebular theory as to the 
origin of our planetary system, advocated by Laplace in his 
immortal work on the mechanics of the heavens. 

Not only have a large number of terrestrial elements been dis- 
covered in the sun, but the spectroscope has revealed, to a large 
extent, the order in which they are arranged on the sun’s surface, 
and this leads to the conclusion that at one time a similar order 
prevailed on the earth, and therefore throws some light on the 
deep geology of our planet. One of the practical outcomes of these 
discoveries has been the theory of Mendeleeff on the origin of 
petroleum, a theory of the utmost importance to the human race, 
and to our country in particular, in view of the inevitable exhaust 
tion of our coal supplies, for it asserts that petroleum is the produc- 
of the action of water on the carbides of metals at high tempera- 
tures at no very great relative depths in the crust of the earth, 
that this production is continually in progress, and that deposits 
thus actually forming may be reached in many places by sufficiently 
deep borings. It is somewhat humiliating, when thus drawing 
attention to the recent rapid advance of science, and to the manner 
in which the engineer has adapted the discoveries of the abstract 
investigator to the use and convenience of man, to be obliged to 
confess how utterly insignificant are human operations with refer- 
ence to the size of our planet. The deepest mine is a mere scratch 
on its surface, so that though the theory of Mendeleeff may be true, 
the question arises whether there be any hope that the wealth 
inferred to exist may ever be realised, whether the powers of the 
engineer will ever be so exalted as to enable him to reach those 
stores of combustibles which that theory supposes must exist in 
many localities, especially in those where the surface has been 
much shaken by primeval convulsions, and where the deposits 
may, therefore, be expected to lie at relatively short distances 
below the surface? In view of recent progress in mechanical sl-ill, 
it certainly would be rash to say that borings of immensely greater 
depth than any that we are as yet acquainted with will never be 
made, for if accumulated evidence as to the correctness of Mende- 
leeff’s views together with the ever increasing cost of fuel, shall 
hold out hopes of success, enterprising men will be found ready to 
embark their means in undertakings, the risks of which would not 
seem to be more formidable than those which surrounded the lay- 
ing of the first Atlantic telegraph cable, and the rewards of success 
in which would he incomparably greater. 

But the spectroscope is doing yeoman’s service nearer home, and 
producing practical results of the greatestimportance. Itis one of 
the most delicate instruments for chemical analysis. By its indica- 
tions in 1860 Bunsen discovered the metals Rubidium and Ceesium 
in the waters of the Diirkheim mineral spring, though the quantities 
were so small that only from three to four grains of the chlorides 
of the metals existed in a ton of water. With the composition of 
metals used in the arts the engineer is especially concerned, and it 
is now well known that extremely small additions of foreign sub- 
stances produce momentous effects. The influence of small quanti- 
ties of arsenic, of lead, or of bismuth on copper; of carbon, of 
phosphorus, of sulphur, of manganese, and of dha and other 
substances on iron are extremely practical questions; and every 
engineer who has examined the properties of materials seriously, 
acknowledges that the influence of a foreign substance on the 
mechanical properties of a metal bears no relation to the minute- 
ness of its quantity. The researches of Roberts-Austen, of Osmond, 
Le Chatelier, and others, are slowly, but it is hoped surely, esta- 
blishing laws by which the relative atomic volumes of ingredients 
will become a guide to the nature of their mutual interaction, and 
it seems probable that spectrum observations which are of such 
value in gauging the purity of the materials dealt with, will come 
in aid and in support of the indications given by automatically- 
traced curved rates of cooling, which have given such a deep 
meaning to the phenomenon of recalescence, a property of iron and 
steel which for many years remained a mere laboratory curiosity. 

But the undulatory theory of the transmission of radiant energy 
has an important bearing on the molecular constitution of matter. 
All substances, according to modern views, are built up of atoms 
or of molecules endowed with more or less motion of various kinds, 
and this implies that there is room for such motion, and explains 
what used formerly to be classed as one of the properties of 
matter, namely, porosity. Clerk Maxwell, Clausius, Lord Kelvin 
and many others, have endeavoured to penetrate into the structure 
and properties of the molecules and of the ultimate atoms, and the 
subject is of so recondite a nature as to be worthy of such minds ; 
but without attempting to discuss the theories which have been 
advanced, it is clear that heat plays an important part in the 
relations between the atoms and molecules, and that that heat is 
i ingly, though, perhaps, often indirectly in 
the form of radiant energy, emanating primarily from the sun. 
As long as temperature remains constant, all other things being 
the same, no change occurs, but with changes of temperature, changes 
in the energy of molecular motion take place, and when these pass 
certain limits, critical states are reached in which additions of 
heat cease to cause a change in temperature, or even a change 
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of volume, but are expended in very large relative quantities ; 
either Seine Se nature of molecular motion o in soe 
extending it. we have the commonly accepted three states of 
matter, solid, liquid and aériform ; but it seems to me that there 
are other states also, such as the critical condition depending upon 
temperature and pressure, in which the substance is neither liquid 
nor gaseous, solid nor liquid, and which has been investigated for 
many substances, and is « dingly pr d in carbonic acid, 
But many bodies, including metals and their alloys, may exist in 
more than one form ; sulphur, for example, assumes two allotro ‘ic 
states, but at ordinary temperatures and in a comparatively short 
time the one condition es into the other. Mr. Addenbrook has 
recently prepared an alloy of aluminium and nickel, which when 
freshly made p iderable tenacity, but which, after a few 
hours, crumbles into powder. The researches of Osmond seem to 
show that pure iron also can exist in two states, one very hard— 
the other soft ; and it is more than probable that these stages merge 
into each other under certain conditions of heating or cooling, or 
under the influence of foreign substances. There can be no doubt 
that steel also, in course of time, undergoes molecular change at 
ordinary temperatures, and possibly under the influence of strains 
produced by internal stresses due to unequal rates of cooling, It 
is a common opinion, based on experience, that tool steel should 
not be used as freshly made, but should be kept some months ; and 
the same precaution applies to dies used in coining and similar 
operations, and to a shot, both of which, having 
been hardened by rily unequal and rapid cooling, either 
date th lves to the stresses engendered by slow 
changes in the motion of the molecules or fail spontaneously even 
after months of repose. Glass undergoes similar changes, and 
ange oy materials which have been severely strained either 
y the external application of force or by heating, will only 
moe J recover their normal condition. This has been beautif ully 
emonstrated by Professor Hughes, with the aid of his induction 
balance, on specimens of the narrow steel ribbon used in the 
manufacture of Longridge wire-guns. <A ber of specimens 
recently submitted to him showed a remarkable uniformity of 
structure, but when heated to only 100 deg. and examined 
immediately on cooling to the normal temperature, a distinct 
change was observable, yet after a few hours’ rest the material 
returned to its normal state. If such changes are measurable 
in ribbon jin. by yyin. in cross section, what may not be the 
molecular conflict in large masses? These may be produced 
by alternations of stresses as well as by changes of temperature, 
and point to the necessity of assisting the molecules and atoms 
to adjust themselves or to return to « normal condition by raising 
the temperature of the substance to about the point indicated by 
b on Chernoff's scale, below which no change in the nature of 
Pa pean takes place, no matter how slowly the mass is 
allowed to cool. The principle is recognised in many ways in the 
arts. In drawing wire or in solid drawn mets! work, such as tubes 
and cartridge cases, periodical annealing must be resorted to, 
Moreover, experience has shown that crane chains, for example, 
should be annealed from time to time, if they are to be used with 
safety ; and Mr. Webb has adopted, with the best results, the 
lan of treating in a similar manner the moving parts of his 
ocomotives, after they have run a certain number of miles. 

I feel convinced that the frequent disasters with screw- 
propeller shafts, especially after they.have been some time in use, 
arise from the failure to recognise the practical bearing of the 
tendency to molecular change under the influence of strain and 
temperature. A propeller shaft is subject to constant variations 
of stress due to the action of the cranks of the engine, to similar 
variations caused by the inertia of the screw; and, again, to 
a totally different set of stresses, which may often be alternately 
tensile and compressive, due to the wear of the journals and to 
the working of the hull. The remedy, I feel convinced, lies in 
the periodical, annealing of the material which must, of necessity, 
be so hardly used. ; 

I think that it is now generally acknowledged that the lumini- 
ferous ether is also the medium by which electrical energy is 
transmitted by some kind of vibratory motion; hence the ease with 
which heat or mechanical work is transformed directly into 
electric currents in the thermopyle, or in the frictional electrical 
machine, and the reasonableness of the t generalisation that 
we are living on a huge magnet—the poles of which are not far 
from coinciding with the poles of the earth. To what purpose are 
the endless observations on the deviation and dip of the magnetic 
needle which are so assiduously carried on by every civilised 
nation, and what interest have engineers in the painful labours 
of those daring explorers who set up their observatories amidst 
the endless ice and the darkness of the Polar regions! Let 
such a questioner, if there be one, study the construction of 
the mariners’ compass, and especially in the improved form 
introduced by Lord Kelvin; let him compare the blind groping 
after correction for the local attraction of the ship with the 
beautiful and simple theory which has rendered that correction 
not only easy, but readily adapted to changes in the ship's position 
in the world; he will find that there is not a more striking 
instance of the profoundest abstract knowledge blended with the 
aened to turn it to practical use, than in this and in so many other 

bours of the distinguished man whom I have named more than 
once, and whom this Institution is proud to number among its 
eR members, 

I will not dwell upon the wonderful results of which we are 
to-day reaping the benefit, and which have arisen from the 
application of the most profound scientific knowledge to the 
problems which arise in the generation, storage and application 
of electricity, to the transmission of power, to telegraphy, and to 
lighting, but I would draw your attention to a startling con- 
sequence of the undulatory theory in the power which exists of 
exercising influence, by what is termed induction, at great distances. 
Animated by the conviction that electric energy was transmitted in 
the same manner and by means of the same all rvading medium 
as radiant energy, and that the distance to which its effects would 
reach should be unlimited, though the appreciation might be 
question of the delicacy of instruments, Mr. Preece has succeeded 
in sending messages by Morse signals across the Bristol Channel 
between Lavernock and Flatholme, a distance of over three miles. 
The electro-magnetic disturbances were excited by primary alternat- 
ing currents, having a frequency sufficient to generate a low musical 
note ina ya in a copper wire 1237 yards long, erected on 
poles along the top of the cliff on the mainland. The radiant 
electro-magnetic ene was transformed into currents again 
in a secondary circuit 610 yards long, laid along the island 
parallel to the first and at a distance of 3:1 miles; the messages 
were read off on the island through the instrumentality of the 
induced currents, and the experimenter was gratified to find that 
the results obtained on the secondary-wire were in complete 
accordance with the expectation which theory led him to entertain. 

Any one who has meditated deeply on the nature of the 
luminiferous ether, and on its universal presence, has probably 
felt that it must also be concerned in the action of the human 
brain. The mechanisms of the “‘ five gateways of sense” have been 
worked out by anatomists and physicists ; but their researches are 
incompetent to declare how the impressions sent along the nerves 
at last reveal themselves as images or perceptions in the mind. 
Lord Kelvin has discoursed on this matter ; he has suggested the 
existence of a magnetic sense, and has shown that the mind may 
be influenced independently of the recognised organs of —., 
There are undoubtedly occult phenomena which can only be 
accounted for by the supposition that one mind can_ interact 
upon another, even as Mr. Preece’s parallel wires acted on each 
other. 

Setting aside the immense amount of calculated delusion and 
imperfect observations which has characterised animal magnetism, 
clairvoyance, &c., though probably not more than astrology, necro- 
mancy, transmutation of metals, and other delusions, hampered 
the early advance of physical and chemical science, there still 
remains a substantial amount of authentic fact on which argument 
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ste investigator the subject seems to deserve the attention 
thet otis rr The aeane of mind upon mind is 
: doubted, whether between great leaders of men and their 
fall wers or between individuals. How comes it that such men 
es en Napoleon, Wellington, Father Matthew, Parnell, Glad- 
a Booth, Lesseps, and many others, for good or ill, have been 
ble to exert such marvellous influence over immense masses of 
: en? And how have individuals acquired the power of influencing 
the conduct of others or of discerning their hidden intentions or 
actions as shown in well-authenticated cases of what is known as 
mesmerism and thought-reading? Numerous, too, are the cases 
of presentiment, or knowledge of events which have taken place 
at a distance, and about which the person informed has not even 
been thinking; and there is, again, the whole region of dreams, 
with reference to which we are in complete ignorance. I do not 
think that it is at all a wild idea to imagine that the process of 
thought or of will going on in one mind may be communicated, 
like light or heat, to another, either by contact and conduction, as 
in thought-reading, or by awakening induced thought, as when 
one person is able to establish a powerful influence over another. 
The poet a at random deeper and earlier into 
the mysteries of Nature than does the sober man of science. 
Lord Byron, in two remarkable stanzas in ‘‘ Childe Harold,” 
alludes to the ‘‘ electric chain with which we are darkly bound,” 
and, with all the grace and simplicity which characterises his 
verse, points out how trifling and accidental circumstances appear 
to have the power of awakening thoughts and images which we 
had long supposed buried in oblivion ! , ? ; 

It cannot be said that engineers are not interested in this ques- 
tion. Is it not the occult influence which great engineers exert 
upon their clients that renders the carrying out of important 
and hazardous works possible? Where were the enterprises which 
have immortalised the names of Brunel, of the Stephensons, of 
Hawkshaw, of Fowler, of Baker, of Lesseps, or of the daring pro- 
moters of the transatlantic telegraph cables, had not these men 
had the power of communicating unbounded confidence to those 
who supplied means in such abundance and at such risk! It 
surely is desirable to ascertain by what mechanism this singular 
influence is exerted, and if the key to the mystery be found 
to lie in the luminiferous ether, it seems to me that large prospects 
of advantage to the human race present themselves, and we 
shall have fathomed another mystery of nature, which, on the 
face of it, does not seem to present greater difficulties than 
many which have been triumphantly overcome, It is less 
than fifty years, for example, since the nature of epidemics and 
the mode of their propagation seemed to be beyond the reach of 
human comprehension, and when Pasteur commenced his classic 
investigations into the causes of fermentation and of contagious 
disease, no one, I presume, thought that such an abstruse study 
as bacteriology could ever be of the least interest to engineers, nor 
would they have thought that the controversy relating to spon- 
taneous generation, which raged so fiercely only a few years ago, 
could have influenced the science to which they were devoted. 

But the triumphant demonstrations of Pasteur, of Lister, of 
Burdon Saunderson, of Tyndall, and of many other workers at 
home and abroad, have shown that there is no such thing as 
spontaneous generation; that zymotic diseases, those scourges of 
animal and vegetable life, are caused by living organisms, whose 
modes of propagation and of travel are being eagerly studied, and 
are day by day being better understood ; they have shown that we 
are no longer fighting at random against an unknown and covert 
enemy, but are face to face with a subtle foe, whose tactics we are 
rapidly learning to understand. We have discovered that his best 
allies are to be found in the carelessness of his victims as to 
cleanliness, to drainage, and water supply, and that his most 
formidable enemy is the engineer, who, being guided by the 
abstract investigations of the biologist and the chemist, can select 
with certainty the most fitting source of potable water, and can 
get rid of the sewage of centres of population, not only without 
inflicting injury on the surrounding community, but very often 
actually benefitting them by removing existing sources of pollution, 
and by increasing the productiveness of the soil. 

The gradual, but steady, decrease in the death rate, and the 
increase in the duration of human life, the greatly reduced 
virulence of many epidemics, the total extinction of some, and 
the means of protecting from their assaults, may be cited as 
instances of the successful practical application of abstract prin- 
ciples which has not only conferred great benefits on man, but 
in the end opened up fresh fields of activity for the engineer. 

But not alone in sanitary matters has bacteriology produced 
made results ; it may truly be said that the great industries of 
orewing, of wineand vinegar-making, and many other manufactures, 
have been placed on a sound footing by the knowledge we now 
possess of the occult action of ferments and of bacteria ; and 
even in agriculture the true nature of the operations which take 
place in soil, by which the nitrogenous food of plants is rendered 
capable of assimilation, is one of the triumphs of the research 
of these our days. Schloesing, Miintz, Pasteur, Munro, Percy 
Frankland and others, have shown that one of the most 
important of plant-foods in the soil is nitric acid, and that this 
substance is elaborated from ammonia by the action of minute 
living organisms. The singular fact has been demonstrated that 
the work is performed by a system of division of labour, one kind 
of bacterium converting the ammonia into nitrous acid and 
declining to do any more, when another species takes up the 
work and produces nitric acid, which presents the nitrogen in a 
form which can be assimilated by the donk. ‘Not only,” to use 
the words of Dr. P. Frankland, “is this process of nitrification 
going on in the fertile soils, but enormous accumulations of the 
products of the activity of these minute organisms in the shape 
of nitrate of soda are found in the rainless districts of Chili and 
Peru, from whence the Chili saltpetre, as it is called, is exported 
in vast quantities, more especially to fertilise the over-taxed soils 
of Europe.” But more than that, long and patient research has 
established the fact that, in certain of the leguminous plants, the 
same microscopic agency acting in the roots endows them with 
the power of assimilating the nitrogen of the atmosphere, and by 
that means makes them the instruments for actually enriching the 
soil instead of exhausting it. 

I have already alluded to the circumstance that the engineer 
cannot be satisfied with vague statements or with mere abstract 
opinions, The very nature of his calling implies action; he has 
to construct, his works must be stable, his machinery must act, 
his estimates of cost and of the consequences of his operations 
must come true, and hence he has to make a close alliance with 
that most fascinating and fruitful of the sciences—mathematics. 
It is not given to many to possess the peculiar aptitude which 
leads up to the highest investigation, but neither has the engineer 
often need of anything deeper than almost elementary knowledge, 
especially if he gets into the habit of working out the problems 
that come before him by the graphic methods which are now so 
assiduously cultivated, and if he will realise that slovenliness 
in the matter of calculations commonly leads to disastrous 
results, Though his attainments may not be high, and though 
disuse may have made it difficult to wield the power which 
knowledge, early acquired, once gave him, yet he can always 
appreciate and put his faith in the great minds which delight in 
pom pene the theories of physicists to the rigid test of mathema 
tical analysis, and thereby stamping them with the seal of 
irrefragable fact. 

One great quality he must possess, especially in these days 
when numerous science colleges have rendered high mathematical 
training of easy access—and that is common sense. There is a 
tendency among the young and inexperienced to put blind faith 
in formule, forgetting that most of them are based upon premises 
which are not accurately reproduced in practice, and which, in any 
case, are frequently unable to take into account collateral dis- 





sense provide against. 

I have endeavoured to show how the history of abstract science, 
by which I intend to designate the history of researches entered 
into for the sole purpose of acquiring knowledge of the operations 
of Nature and of her laws, without any thought of reward, or 
expectation of pecuniary advantage, has had its reflex in the 
records of the engineering profession, and how the most recondite 
investigations, apparently unlikely to have any direct influence 
on our practice, have, in course of time, become of cardinal 
importance. I have also ventured to point out how, in these days, 
the engineer must banish from his mind the idea that anything 
can be too small or too trifling to deserve his attention. ‘‘ Nothing 
is too small for the great man,” is, I am told, written over the 
cottage once occupied by Peter the Great at Saardam. The truth 
embodied in that legend should ever dwell in our minds; for 
success, I am persuaded, lies largely in close attention to details, 

You may perhaps think that I have endowed abstract science 
with undue importance, and that I have claimed too wide a 
domain for the engineer. If this be so, I would turn to the old 
and faithful servant of this Institution, in whose honour it has 
been a labour of love to prepare this discourse, and ask him for 
his verdict. 

You can anticipate his answer! Who does not know how 
jea!ous he is of the honourand prestige of our Institution? Whois 
not aware that he will not concede that any branch of physical 
science is beyond its province? Nor will he yield to any of the 
younger societies more than the position of tributary powers. He 
is glad, as we well know, to recognise, as our children, institutions 
dealing with special branches of the profession; he is glad to 
foster them in every way, and rejoices to see them meeting under 
the eyes of the Fathers of the profession, whose portraits adorn 
these walls; but I am confident that he will declare that you 
cannot touch anything in Natural Science which will not, sooner 
or later, prove of advantage to the members of this Institution, 
and which the engineer will not, in time, turn to the moral as well 
as to the material advantage of the human race, 








PRIVATE BILLS IN PARLIAMENT. 


So far as the importance of a Private Bill may be 
gauged by the amount of capital it proposes to raise, the 
Caledonian Railway Bill stands high on the roll. It passed 
its third reading in the Commons on Thursday last. The 
present company seek to be authorised to widen their 
Dalmarnock Branch for a distance of about a quarter of a 
mile, to abandon the Mid-Calder Branch, and to acquire con- 
siderable land in Glasgow. By the clauses of the Bill, the 
company is to be empowered to amalgamate with the 
Greenock and Wemyss Bay Railway Company, to sanction 
the Earnock branch line already constructed under a former 
Act, and to stop up the Forth and Cart Junction Canal. A 
sum of £915,000 in shares, and £305,000 by loan, is asked to 
supply the funds necessary for carrying out the under- 
taking. Her Majesty’s consent having been signified, 
the Commons also passed the London and North-Western 
and Great Western Railway Bill, which is not very far 
beyond the Scottish line in its monetary demand. Con- 
jointly the two great companies propose to widen parts of 
their existing railways in the County of Chester, comprising 
the Chester and Holyhead line and a portion of the Birken- 
head Railway, and to enter into agreements with the Shrop- 
shire Union Company. Altogether, in shares and by loans, 
additional capital is petitioned for to the amount of £800,000. 
The third Bill advanced to the same stage on the same day 
was the Stirling Water, of which the promoters are the 
local Commissioners. They are desirous of acquiring addi- 
tional land, to construct and maintain new works, to 
supply water for other than domestic purposes, and to 
make proper provision for the assessment and levying 
of all water rates, and other incidental sources of income. 
To meet this expenditure, the modest sum of £20,000 is 
sufficient. Among the names of other Bills put through 
their third reading last week in the Lower House, may be 
mentioned the Great North of Scotland Railway, the Man- 
chester Corporation, the New Swindon Gas, and the Staines 
and Egham District Gas. With the exception of the first of 
these, the others are all Lords Bills, and they have been 
previously described in our columns. In a few instances in 
which opposing parties have been a little late in buckling on 
their armour, petitions have been presented, praying that the 
Standing Order No. 129 might be dispensed with. This 
order allows ten clear days, and no more, for the deposit of a 
petition after the Bill has been read a first time. 

In the House of Lords a certificate from the Examiners 
stated that in the case of the Blackpool Improvement Bill, 
which passed the Commons on the 27th ult., the further 
Standing Orders applicable to that document had not been 
complied with, and it was therefore ordered to lie on the 
table, and be subsequently referred on the 12th inst. to the 
Standing Orders Committee. Second readings in the same 
House were accorded to the Cork and Fermoy and Waterford 
and Wexford Railway, and the Brighton and Hove Gas 
Bills. Also the Belfast Street Tramways and the Ilkley 
Local Board Bills were read a third time. Under the Belfast 
Street Tramways Act of 1872 the Corporation of the capital 
of Ulster are at the present time entitled to purchase the 
tramways of that city upon certain conditions. But an 
agreement has been entered into, which the Bill is 
brought forward for the purpose of confirming, by virtue 
of which the Corporation agree to suspend their powers 
of compulsory purchase for fourteen years more. As & 
quid pro quo, the tramways company grant certain privileges 
to the Corporation, besides paying them an annual sum of 
money in the way of compensation. An extension of 
time has been granted by a Committee of the Lords to the 
promoters of the authorised Harrow-road and Paddington 
tramways, to enable them to complete their undertaking. 
Although the Chipstead Valley Railway Bill, already men- 
tioned in our articles, has been allowed to proceed, in spite of 
its non-compliance with some of the Standing Orders, it is 
only upon the understanding that all powers to enter into 
traffic and working arrangements with the London, Brighton 
and South Coast, and the South-Eastern lines are to be 
struck out. Whether this proviso will press hard upon the 
promoters remains to be seen. 

A return has just been made to an Order of the House of 
Commons from the Board of Trade relating to Confirmation 
Bill No. 2, which includes four Provisional Orders. The 
first of these proposes to incorporate a local authority under 
the title of the Castlehaven Harbour Commissioners, and to 
empower them to maintain and improve the present harbour, 
to erect a lighthouse on Reen Point, to levy rates and to bor- 
row the moderate sum of £3000. Another Order is promoted by 
the Deal Harbour Company, who intend to construct and 
maintain a tidal harbour at Deal, and to provide for rates. A 
loan of £25,000 is the means by which the funds are to be 
found. No money is required by the Sandown Pier Exten- 
sion Company, which seeks only for an extension of its pier, 





and the building of pavilions and other similar small struc- 
tures for the use and accommodation of the public. The 
fourth Order will grant to two private individuals the right to 
construct a promenade pier and accessories at Southwold, 
for which it may be assumed they find the money, as none 
is asked for. It may be observed that there is no lack of 
seaside enterprises promoted in the present session, relating 
not only to large marine works, but to numerous others of a 
less pretentious, but possibly more attractive character. In 
the Commons, the Standing Orders have been complied with 
with regard to the Bill to confirm the Provisional Orders 
issued on behalf of the Hackney, the Hammersmith, and the 
Poplar Electric Lighting Orders, the object of all three being 
clearly defined by the titles thereof. Adding these to those 
already mentioned in our columns, there remain ten, out of a 
total of eighteen Provisional Orders, relating to the same pur- 
pose to be dealt with. Of these three, the second heads the 
whole list in the capital proposed to be expended, which 
amounts to £171,000. The Hackney promoters ask for £50,000, 
and the Poplar for £85,000. At the risk of recapitulating, it 
may be stated that the total amount of capital asked for under 
Electric Lighting Orders amounts to a few thousands over 
three-quarters of a million, a somewhat tangible guarantee 
that the light of the future will not be hidden under a bushel. 

Being opposed on the third reading in the Commons on the 
8th instant—a rather unusual proceeding—the Cheshire 
Lines Committee and the London and South-Western Rail- 
way Bills were ordered to stand over, but the latter was read 
a third time the following day. The Manchester, Sheffield, 
and Lincolnshire, and the North British Railway Bill, had 
better fortune, as, in spite of opposition, the amendments 
were agreed to. Among the third readings in the Lower House 
may be included one of the Bills suspended from the last 
session, namely, the Waterloo and City Railway, and the 
Salford Improvement, and the South Staffordshire Water. 
The last noticed is an extensive project, involving the expendi- 
ture of a large amount of money, to which we shall call 
attention on the further progress of the Bill in the Upper 
House. Two other Bills have been advanced to the second 
stage in the Commons, namely, the Latimer and Acton 
Railway Extension of Time, to complete the line and use the 
powers of compulsory purchase, and the Manchester Ship 
Canal Surplus Lands. As the Lords have read for the third 
time and passed the West Metropolitan Tramways and the 
Wirral Railway Bills, they require now only the Royai Assent, 
as they were read and passed in the Commons a month ago. 
In the Upper House the Weaver Navigation Bill, to which 
reference was made in our last issue, has been read a third 
time, and the same good fortune has attended the Kensington 
and Knightsbridge Electric Lighting Company and the Run- 
corn Water Bills. - The first and third of these are Lords 
Bills, and the new title of the third is the Runcorn Commis- 
sioners. As anticipated in a former article, a Committee of 
the Lords struck out all the clauses in the South-Eastern 
Railway Bill relating to powers to enter into working arrange- 
ments with the London, Chatham, and Dover Railway Com- 
pany. Having passed the Committee of the Lords, the 
Edinburgh Street Tramways Bill has only one more stage to 
pass to qualify it for the Royal Assent, as it was read a third 
time in the Commons on April 7th. The Great Eastern 
Railway General Powers Bill passed the Committee of the 
Commons on Unopposed Bills on the 9th instant, but we 
have not space at present to describe the undertaking, which 
is one of some magnitude. 

In the Lords, at the time of our going to press the Black- 
rock and Kingstown Drainage Improvement Bill (Lords) was 
before a Committee of the Upper House. The Commissioners 
of Kingstown opposed, and one of the issues raised was the 
much-mooted question whether the sewage would not return, 
and so foul the approaches to the harbour. 








LEGAL INTELLIGENCE. 


ROYAL COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
(Before Justices CAVE AND LAWRANCE.) 
IN RE AN ARBITRATION BETWEEN THE LONDON TRAMWAYS CoM- 
PANY AND Dick KERR AND Co. 

THIS was an appeal by the London Tramways Company against 
an order of Mr. Justice Mathew, at Chambers, giving Messrs. 
Dick Kerr and Co. leave to enter judgment against them under 
the Arbitration Act, 1889, and to issue execution. Mr. BUCKNILL, 
Q.C., and Mr. GREGSON appeared in support of the appeal ; while 
Mr. BicHAM, Q.C., and Mr. PAINE opposed it. 

Mr. BUCKNILL, in support of the appeal, said the respondents, 
who were contractors, and had executed certain works for the 
appellants, alleged that the appellants were indebted to them in 
the sum of £4400. The appellants, however, denied that they 
owed the respondents anything, contending that they were 
entitled to anda £4400 in respect of penalties for delay, being 
twenty-two weeks at £200 per week. The parties went before the 
engineer, who was asked by the respondents to grant a certificate 
under the contract, and that gentleman exceeded his jurisdiction 
by finding that the appellants could only deduct £600 in respect 
of penalties, and that the respondents were entitled to £3800. 
He contended that the question of amount was not submitted to 
the arbitration of the engineer, that when he assessed the amount 
to be paid by the appellants he was not acting as arbitrator, and 
that therefore the respondents in obtaining an order for judgment 
and execution under the Act of 1889 had misconceived their 
remedy. 

Mr. BIGHAM, in opposing the appeal, said the respondents went 
before the engineer, who acted as arbitrator under the contract, 
to ascertain what was due to them, and he having found that 
they were entitled to £3800, they were justified in asking for 
“5 for that amount and for leave to issue execution. 

r. BUCKNILL said the only matter discussed before the engi- 
neer had reference to the granting of a certificate. : 

Mr. Justice CavE remarked that the appellants had no defence 
to the respondents’ claim. If the arbitrator had exceeded his 
authority the appellants were bound by his decision under the 
contract. 

Mr. GREGSON submitted that the document supplied by the 
engineer, though in form anaward, was in fact a certificate. 

Mr. Justice CAVE said in his opinion his brother Mathew came 
to a correct conclusion upon the language of the contract. The 
contract made the engineer the arbitrator in case of any dispute or 
doubt arising between the contractors and the company, and as he 
had made what purported to be an award with regard to certain 
doubts and disputes which had arisen, that award could be enforced 
— the Arbitration Act. Therefore the appeal would be dis- 
missed. 

Mr. Justice LAWRANCE concurred. 

Appeal dismissed accordingly, with costs. 








Tue hydraulic canal boat lift at Les Fontinettes has 
been put cut of service by injury. A writer to a contempo- 
rary says the masonry foundation has been undermined for some 
time by a spring, against which the necessary precautions were 
not taken at the time of building. The result is that the guides 
are out of truth, and the lift no longer works properly. The lift 
will be closed for several months during repairs, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveav AND CHEVILLET, Rue de la Banque. 

BERLIN.—ASsHER AND Co., 5, Unter den Linden. 

VIENNA.—GEROLD anv Co., Booksellers. 

LEIPSIC.—A. Twirtmeyver, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane - street 








PUBLISHER'S NOTICE. 


*_* With this week's number is issued as a Supplement a Two-page 
* Engraving of the Condensing Machinery, London Electric Supply 
Corporation, Deptford. Every copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested to 
atify the fact should they not seceive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

.*", We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*,*" All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Erratum. — TRIALS oF H.M.S. RaMILLIES AND ALARM. — Jn report of 
above in last week's issue, the word “below” in the last line of the fifth 
paragraph should read ‘‘ above.” 

C. F. L. (Harpenden).— Take a three years’ course at the Finsbury Technical 
School, and then go for three years into the shops of some good firm. The 
premium varies from £100 to £300. 

X. Y. (Pollokshields).—There is no available information on the subject 
derived from experience, and theory is quite useless. The combination of 
steel or wrought iron bars with cast iron is, however, not new. If the 
casting is properly made, the steel bars will no doubt weld with the cast 
ivon, but we do not believe their presence in the roll will prevent the roll 
Jrom cracking, though they may prevent total sudden fracture. 

Ivo (Newport).— We fear that you have ruined your boiler, and that nothing 
remains but to draw all the tubes, clean them, and replace such as are 
sound. You may, however, in the sirst instance, try what can be done by 
filling the boiler with a strong solution of caustic soda, and keeping it bya 
small fire at about 200 deg. for a couple of days. Then get up steam to, 
say, 201b., draw the fire, and blow the boiler out. Wash out well, 

. J. (Middlesbrough).—Jt is impossible to give an answer to so vague a 

question. A projectile fred in a horizontal direction will reach the ground 

in precisely the same time as if it were suffered to drop from the muzzle of 
the gun. If vou know the weight of the shot and its velocity, you can 
always find the height it will attain. Its average velocity will be half its 


ow 


v2 
initial velocity, and the work stored in the projectile will = = = Probably 
you will be now able to solve the question for any given set of conditions. 
if not, write again, 


THE LILLIE CONCENTRATOR. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents give me any practical informa- 

tion as to the working of the ‘‘ Lillie” concentrator in sugar-making? 

Who are the makers of the apparatus, and is it in use outside the United 

States? Is it as costly to keep in order as some other machines on the 
multitubular principle have proved ? —— 

Trivanalore, India, April 19th. ConcenTRator. 


LEAD PIPE JOINTS, 
(To the Editor of The Engineer.) 

Sir,—Some little time ago I saw an advertisement of a new system of 
plumbing for lead pipes, accomplished by casting a collar of metal round 
the pipes in tools prepared for the purpose. If oe could give me the 
address of the firm I should esteem it a favour. If not, would you please 
insert the question in your valuable paper, and oblige an old subscriber? 

Stony Stratford, May 9th. G. R. 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
‘rom the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. #1 98. Od. 

I; credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application. 

in consequence of the reduction of postage on newspapers to one uniform rate 
‘or any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscreptions sent by Post-affice Order must be 
accompanied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings perinch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 





practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are subject to this condition. 

Prices for Displayed Adverti. ts in ‘ordinary and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for ery to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tue ENGINEER. 








MEETINGS NEXT WEEK. 


InsTITUTION OF CiviL ENGINEERS. — Tuesday, May 16th, at 8 p.m. 
Ordinary meeting. Paper on ‘‘ Wreck-raising in the River Thames,” 
by Mr. C. J. More, M. Inst. C.E. 

INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
Saturday, May 20th, at the new waterworks of the Long Eaton Local 
Board, at Stanton-by-Bridge, near Derby. Midland counties district 
meeting. 

Society or Arts. — Monday, May 15th, at 8 p.m. Cantor lectures: 
‘Mosaic: Its History and Practice,” by C. Harrison Townsend, 
F.R.I.B.A.—Tuesday, May 16th, at 8 p.m. Foreign and colonial section : 
“Aspects of Federation,” by W. B. Perceval, Agent-General for New 
Zealand. — Wednesday, May 17th, at nf om Ordinary meeting: ‘‘ Com- 

site Heliochromy,” by F. E. Ives. — Thursday, May 18th, at 4.30 p.m. 

ndian section: ‘‘ Agrarian Legislation for the Deccan, and its Results,” 
by Sir Raymond West, K.C.I.E. 

Roya InstiroTion or Great Britain.—Friday, May 19th, at 9 p.m. 
Mr. Alfred Austin on ‘ Poetry and Pessimism.” 

RoyaL METEOROLOGICAL Society. — Wednesday, May 17th, at the 
Institution of Civil Engineers, Great George-street, Westminster, at 
7 p.m. Ordinary meeting. Papers: ‘‘Mean Daily Maximum and 
Minimum Temperature at the Royal Observatory, Greenwich, on the 
Average of the Fifty Years from 1841 to 1890,” by William Ellis, F.R.A.S.; 
‘* Suggestions, from a Practical Point of View, for a New Classification of 
Cloud Forms,” by Frederic Gaster; ‘‘ Notes on Winter,” by Alex. B. 
MacDowall, M.A. 

CuemicaL Society.—Thursday, May 18th, at 8 p.m. Ordinary meeting. 
Papers: ‘‘ Observations on the Production of Ozone during Electric 
Discharge through Oxgyen,” by W. A. Shenstone and M. Priest; ‘‘ The 
Relative Strengths or Avidities of some Weak Acids,” by Dr. Shields ; 
bis ao Boiling-points of Homologous Compounds—Part I.,” by Dr. James 

Valker. 

GEoLogists’ AssoctaTIOn.—Saturday, May 20th, to Tuesday, May 23rd. 
Whitsuntide excursion to Bradford-on-Avon and Westbury, in Wiltshire, 





DEATH. 


On the 8rd inst., at Stratfield Turgiss, Hants, Witt1am CHARLES 
Easton Grirritu, M.1.C.E., eldest son of the Rev. C. H. Griffith, rector 
of the parish. 
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BIG LOCOMOTIVES. 


As trains augment in length and weight, locomotives 
of greater and greater power are needed to haul them; 
and all over Great Britain new engines intended to 
replace those worn out or as additions to rolling stock, 
are made larger and heavier than those which preceded 
them. Now, weight in itself is not desirable in a loco- 
motive when once enough has been provided to secure 
sufficient adhesion; and it is, we think, desirable that 
those who design new engines should be very careful 
to get full value in return for their money. We say 
“money,” for not only does the first cost of an engine 
increase with its size, but the running expenses as well. 
We have recently illustrated a very remarkable loco- 
motive designed by Mr. Winby, and sent to the Chicago 
Exhibition ; in order, as we understand, to prove that 
English engineers can design big engines just as well as 
American engineers. We fully appreciate the skill and 
knowledge of his subject shown by Mr. Winby, and 
Messrs. Hawthorn, Leslie, and Co. have worked out 
the details in a way which will quite maintain their repu- 
tation. But we cannot regard the design as satisfactory 
in itself, or as showing to advantage what the highest 
type of English locomotive practice is. It is not neces- 
sary to criticise the engine in detail. It is enough to say 
that Mr. Winby has sacrificed a great deal in order to 
get 2000 square feet of heating surface. But when we 
come to estimate the probable efficiency of this heating 
surface, it very soon becomes manifest that a great deal 
of it is not worth having at the price. About 3ft. of 
the length of the tubes will be practically useless, 
the quantity of steam they can make being insignificant. 
The tubes are 14ft. 94in. long and 2in. in diameter. There 
are 235 of them, and their heating surface is 1817 square 
feet; each foot in length represents in round numbers 
half a square foot of surface. If, then, the tubes were 
3ft. shorter, the loss of surface would be 352 square feet. 
We shall be over the mark if we say that each foot of the 
352 tubes would generate 11b. of steam per hour, so that 
the whole loss of efficiency is represented by perhaps 
350 1b. or 400 1b. of water per hour; which is the equi- 
valent of, say, 20 indicated horse-power—a mere nothing. 
To gain this, again, the blast pipe must be slightly 
reduced in area and the back-pressure increased, in order 
to overcome the draught resistance of the tubes. Even 
after the 3ft. had been removed each tube would still 
be 11ft. 9}in. long, or a little over the average length of 
English practice. We cannot think that carrying the boiler 
barrel into the fire-box is a device which will commend 
itself to locomotive superintendents in this country 
or to master mechanics in the States; and all things 
considered, the engine would be very much better if the 
fire-box had been made in the normal way, and the tubes 
shortened by 8ft. or so, to meet the new conditions. Mr. 
Winby does not appear to expect much evaporation from 
the shell in the fire-box, because it is protected by the 
brick arch, and very wisely so. To expose the plates to 
the fierce heat of a locomotive furnace would be a very 
risky experiment. Much more might be said about Mr. 
Winby’s engine; but it is not necessary. We have 
simply taken it as illustrating the excesses into which 
engineers sometimes fall when they want a great deal of 
heating surface without considering what its real value 
may be. It is a mistake to assume that adding to 
tube length will supply what is wanted, namely, plenty 
of steam. The only way to get that under the conditions 
is to increase the diameter of the boiler, the number of 
tubes, and the grate surface. 

It is urged that with a large wheel, 7ft. for instance, it 








is impossible to use a barrel of large diameter, because the 
centre of gravity is thrown too high. This is an old- 
fashioned notion. No one ever heard of a locomo- 
tive being upset because it was too high, and it has 
been demonstrated mathematically over and over again 
that a high centre of gravity means easy running. There 
is less effort, for obvious reasons, to. burst the road or 
jump the rail. The distance between the insides of the 
flanges of driving wheels for the normal gauge may be 
taken at 4ft. 4in., and allowing an inch for clearance, we 
have 4ft. 8in., into which the boiler has to be got. The 
inner edges of the flanges will stand about 7ft. 14in. above 
the rail. The centre of a cylindrical shell, 5ft. ‘in 
diameter outside, would have to be about 18}in. above 
the tops of the wheel flanges. That is to say, the centre 
line of the boiler would be $ft. 3in. above the rails. We 
assume that the lagging would be ‘“ pocketted” for 
the driving wheels, as is by no means unusual. A 
barrel, 4ft. llin. in diameter inside, will take 300 
tubes 1fin. diameter, and representing about 1600 square 
feet of surface, the normal length not being exceeded. 
The difficulty of providing sufficient grate surface remains. 
The grate cannot be made more than 3ft. 4in. wide. In the 
United States an attempt has been made to get over 
the difficulty by using grates as much as 10ft. long, but 
it is found in practice that it is impossible to fire a grate 
of this length properly, and it entails much waste of 
fuel, and steam is not well kept. But is it really 
essential that the grate should be all under the fire? A 
large grate is needed only because without one it is 
difficult to supply enough air to the fuel. That is the 
whole trouble. It appears to us, however, that it might 
be got over by using what we may term a basket grate; 
that is to say, a grate with vertical bars at the sides. 
The whole fire-box would be made about lft. shallower 
than now, and the grate would be 3ft. 4in. wide; but 
at each side, and at the front and back also if 
necessary, there would be vertical bars about 1ft. deep. 
In a word, the section of the grate would be like this W. 
The surface available for the entrance of air would be, 
not 3ft. 4in. by 6ft. = 20 square feet, but 20 square feet 
for the horizontal, and 18ft. for the vertical portions, or 
in all 38ft.of grate. We have taken an extreme case, but 
it is easy to see that the method admits of being applied 
to locomotives in various ways, so that all the grate 
surface needed can be obtained. Such a boiler as we in- 
dicate would be in various ways an improvement, we think, 
on Mr Winby’s. 

As regards the engine,that would have a single pair of 
cylinders, with the valves on top of the cylinders, driven by 
Joy’s gear, so that sufficiently long bearings might be got. 
The cylinders would be 20in. diameter by 26in. stroke. The 
driving wheels four-coupled, and the leading end of the 
engine carried on a four-wheeled bogie. With 160 Ib. boiler 
pressure, and 35 tons on the drivers, such a locomotive 
ought to be able to deal with the heaviest and fastest 
traffic likely to be met with in this country for several 
years to come, its tractive coefficient being nearly 124 lb. 
per pound of cylinder pressure; and after all the design 
would not depart very widely from that which has done 
such excellent service already in this country. 


THE ANALYSIS OF ENGINE TESTS. 


Ir is to be regretted that at the recent meeting of the 
Institution of Mechanical Engineers, Professor Beare’s 
analysis of the results of the labours of the Research 
Committee on marine engines could not for lack of time 
be read. We are of course debarred for the present from 
discussing Professor Beare’s report ; but it is permissible 
to say that it will be found full of interest, and deserves 
that full discussion which we trust it will receive at the 
next meeting of the Institution. Indeed, the time has 
certainly come when more profit will be derived from a 
discussion of available facts, than from the further 
accumulation of experimental data. Apparently a con- 
siderable amount of ignorance prevails as to what is and 
is not known about the steam engine. It is high time 
that this ignorance was dissipated, and an attempt made 
to utilise what is known. It is worth while to say a few 
words here on the latter point. 

Quite a fourth of a century has elapsed since the effect 
of cylinder condensation on the action of steam was 
explained by Isherwood in America and by Clark in this 
country. Their teaching was received with much reluct- 
ance and doubt. By degrees it grew in favour, and has 
been held to explain away numerous discrepancies 
between theory and practice. It is not perhaps too 
much to say that a very few years ago ninety-nine engi- 
neers in every hundred believed that cylinder condensa- 
tion took place in quantity. That it was a result of 
fluctuations in the temperature of the metal, and 
of that alone. That it was measured directly by the 
range of temperature in the cylinder; and that 
it could be avoided by jacketting. We were among 
the exceptions, however, and held that the facts did not 
justify the sweeping conclusions at which the majority of 
steam engineers had arrived. We have never hesitated 
to maintain this thesis. We have been called hard 
names, accused of prejudice and ignorance ; but time has 
brought its revenges, and the world begins to perceive 
that there is something more involved than temperature 
in this question of cylinder condensation. Thus, for 
example, we find in Professor Jamieson’s ‘‘ Text Book 
on Steam and Steam Engines,” published in 1886, the 
following passage. Speaking of triple-expansion engines, 
he says their economy “may be partly accounted for 
from the circumstance that the range of temperature 
through which the steam passes in any one cylinder in 
the course of one revolution is less, and consequently the 
wasteful condensation of steam is reduced.” If Professor 
Jamieson had written in 1880, he would probably have 
omitted the word “partly,” and if he were writing now 
he would probably say nothing whatever about the 
reduced range of temperature promoting economy. 
Careful experiments prove that instead of cylinder con- 
densation being reduced by the triple-expansion system, 
it is as great in such engines as in any others. 
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Again, we often hear it stated that the steam at the 
moment of exhaust contains a large percentage of water. 
But a little reflection ought to suffice to show that such a 
statement is quite erroneous. The only water that the 
steam can possibly contain is that due to the liquefaction 
brought about by the performance of work. All the rest 
must be deposited on the metallic surfaces, unless, 
indeed, water has originally entered the engine from the 
boiler; and the reason is obvious. If the steam has 
parted with its heat, and the resulting water escapes the 
moment the exhaust port opens, then heat must accu- 
mulate in the engine. The truth is, that the amount of 
condensation due to the action of the metal is invariably 
measured by the evaporation during the exhaust stroke, 
condensation and evaporation precisely balancing each 
other during each revolution. All this is old knowledge. 
It is far more to the purpose to consider whether there 
is or is not some obscure cause of condensation at work, 
which is collateral in its operation with the action of the 
cylinder walls. We hold that it is in this direction that 
inquiry should be pushed, and the accumulated data 
should be carefully examined to ascertain, first, whether 
there is or is not liquefaction going on which cannot be 
accounted for by the action of the metal alone; and 
secondly, if there is, what the liquefying agency may be. 
Let us consider here very briefly what are the grounds 
for supposing that such an agency operates for evil, and 
in doing this we cannot do better, we think, than 
illustrate what we have to say by reference to Mr. 
Crosland’s experiments, as described in our last im- 
pression. 

We have here a triple-expansion engine. The area of 
the high-pressure piston was 195in., and the average 
pressure 57 lb. effective as measured by the indicator, and 
the horse-power 210. The area of the intermediate 
piston is 526in., effective pressure 20°46 1b., power 203- 
horses ; low-pressure piston area 1382in., pressure 11°31 ]b., 
horse-power 295. We have omitted some fractions, as 
for our purpose only the general particulars are required. 
The engine used, in round numbers, 13 |b. of feed-water 
per horse per hour; of this the indicator accounted for 
85 per cent., or 11°38]b. But a horse-power represents 
the liquefaction in the performance of work of about 
2°4 1b. of steam per hour, the weight varying slightly with 
the temperatures and pressures. Deducting this weight 
from 13 lb., we have left only 10°6 lb. to be accounted for 
by the indicator. But this is not all. The work really done 
by the steam was considerably in excess of that measured 
by the indicator. The total indicated power was about 
710 horses. The back pressure in the low-pressure cylin- 
der appears to have been but little in excess of 2°51b.; but 
small as it was, it required 66-horse power to overcome it. 
In like manner the steam in the intermediate cylinder had 
to develope about 110-horse power not accounted for by 
the indicator in overcoming back-pressure; and in the 
high-pressure cylinder the steam had to exert 77-horse 
power in excess of the indicated in overcoming the back- 
pressure. Measured in this way, the steam actually 
developed 963-horse power. Regarded in one way, it 
is clear that the work done against back-pressure in the 
high and intermediate pressure cylinders is simply trans- 
ferred from the first to the second, and from the second 
to the third. But it is by no means clear that Jiquefac- 
tion will not take place in each cylinder commensurate 
with the amount of work done by the steam, and it re- 
mains to be seen whether re-evaporation could take place. 
But there can be no doubt but that the back-pressure in 
the low-pressure cylinder represents dead loss, and adding 
this to 710 we have 776-horse power, which would necessi- 
tate the liquefaction of 1940 lb. of steam per hour. The 
actual weight of steam supplied to the engine was 9375 lb. 
perhour. Deducting 1940, we have 7435 lb. to be accounted 
for by the indicator. But the indicator accounted for 
8079 lb. This being so, itis evident that 2°4 1b. could not 
‘have been liquefied per horse per hour. We can see 
this in another way by deducting 11°38 from 13°34. The 
difference is only 1°96, neglecting the horse - power 
expended in overcoming back pressure in the low-pressure 
cylinder. We do not forget that no liquefaction due to the 
performance of work would take place during the full- 
pressure part of each stroke. But, on the other hand, it 
will be seen that the difference between the theoretical 
and actual quantities liquefied is very considerable; no 
account has been taken of the work done in overcoming 
back pressure in the first two cylinders; and, lastly, the 
steam was worked very expansively, so that the pro- 
portion of power exerted during the admission period is 
small as compared with that exerted after the cut-off 
valves closed. We do not think, therefore, that we 
unduly press the point when we say that metallic 
condensation must have been wholly insignificant. 
We have taken no account in this statement of un- 
evaporated water supplied to the engine. Nor is it 
necessary, because, in the first place, the boilers supplied 
very dry steam comparatively; and, secondly, there was 
@ separator on the steam pipe close to the engine, from 
which a large quantity of water was collected. Further- 
more, it is to be noticed that whether steam was or was 
not in the jacket made little or no difference. But that 
is just what would occur provided little or no metallic 
condensation took place. 

Here, then, we have one of those apparently abnormal 
and anomalous results which require very careful 
comparison with other results obtained from other 
engines. Many, including Willans’ excellent trials, are 
now available. We have, in point of fact, a steam engine 
apparently very similar to many other engines; but it 
is free from metallic condensation. It is also evident that 
work was got out of the steam without adequate liquefac- 
tion to account for it. Ostensibly, the conditions are 
precisely those which would obtain in an engine working 
with superheated steam. But there is no reason to think 
that any superheating could possibly take place. If we 
compare this with the celebrated Pawtucket pumping 
engine, we find a curious similarity of result. That 
engine uses 13 lb. of steam per horse-power per hour, and 
on it jackets have practically no effect. It will be found, 





indeed, that in all cases the more economical an engine 
is the less good does the jacket do. 

If, now, it is possible to run not one but two steam 
engines without metallic condensation taking place to any 
appreciable extent, we have prima facie evidence that 
metallic condensation is not normal to the steam engine, 
and we have further good grounds to argue that when we 
find an enormous liquefaction going on—over 30 per cent., 
for example—it is not due to the action of the metal 
alone, but to some other cause. On the other hand, 
however, it may be argued that the engines tested by 
Mr. Crosland have something abnormal in their favour. 
The question is, what is it? It is obviously extremely 
desirable to find out, because if we know what the con- 
dition is, it may be possible to secure it in future engines. 
Has it to do with the condition of the metallic surfaces ? 

It is well to point out here that the notion that the 
water which is formed in the high-pressure cylinder at 
each stroke is simply passed through the engine, is quite 
untenable. Whatever is condensed in the first cylinder 
during admission must be evaporated during the exhaust. 
The same for the second cylinder, and so on. In the 
copy of Mr. Crosland’s paper which we published, a 
slight error occurred, which he has asked us to correct. 
It arose from the fact that the clearance had not been 
accurately measured in the first instance. The last para- 
graph of the report should read as follows :—“ It would 
appear from the high-pressure diagrams that 1-922 lb. of 
steam are used per revolution, of which 1°820 lb. appear 
in the intermediate cylinder, showing 94°69 per cent. of 
the steam which passed through the high-pressure 
cylinder. This is further reduced in the low-pressure 
cylinder to 1-672 1b., or 86°99 per cent. of the steam 
passed through the high-pressure cylinder. On the other 
hand, it will be noticed that it is 91°86 per cent. of the 
steam passed through the intermediate cylinder, showing 
a slightly greater loss between these two cylinders.” But, 
as we have shown, all the steam which found its way into 
the first cylinder must find its way into the second 
cylinder, less that liquefied in the performance of work. 
Our readers can draw their own conclusions from the 
figures. We might, were it necessary, pursue the sub- 
ject further, quoting various reports on engine per- 
formance which fairly bristle with figures apparently 
inconsistent with any theory of metallic condensation yet 
put forward. The investigation of these figures involves 
an immense amount of time and demands unwearied 
patience, but we feel certain that the results would in the 
end pay for the labour expended in obtaining them. 
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FOUR MONTHS OF BRITISH TRADE. 


TuHE Board of Trade returns for April enable us to see the 
trend of business for the four months of the year. The 
figures are far from satisfactory, indicating as they do severe 
depression and the uncomfortable reflection that there is still 
a deeper depth to be touched. The exports of British and 
Irish produce and manufactures for the month have amounted 
to a value of £17,865,876, which is a decrease of £1,247,899 as 
compared with the corresponding month of 1892. For the 


| four months the exports reached a value of £71,170,209, 


against £76,006,715, the falling-off for the completed portion 
of the year being £4,836,506. It is noteworthy that the 
largest item of decrease for the four months is in yarns and 
textile fabrics. The value of exports in these goods was 
£31,623,927, which is adecrease as compared with the corre- 
sponding period of 1892 of £2,947,361. Turning, however, to 
the exports for the month, we find the decrease has been but 
£462,951. The inference is obvious. British business in 
yarns and textile fabrics—what are commonly known as 
‘“‘ soft goods ’—has evidently turned the corner. This satis- 
factory result is understood to be largely due to a change in 
the fashion which has benefitted Bradford and the locality. 
The very opposite is the conclusion come to frem a 
consideration of the section devoted to metals and articles 
manufactured therefrom. The value of these goods exported 
to April 30th, 1893, was £10,367,505, being a decrease of 
£835,552 as compared with the similar period of 1892. Look- 
ing at the month, however, the decrease amounts to £556,341, 
or considerably more than the aggregate falling-off for the 
whole three months before April. The imports exhibit a 
still more serious decline. The value for the month is 
£32,125,359, being £2,794,913 less than for April, 1892, while 
for the four months the value £129,070,308 shows the enor- 
mous drop of £15,943,883. The largest item in the decrease 
is in raw materials for textile manufactures, which is respon- 
sible for £7,501,203 of the whole amount. Next in import- 
ance is an extraordinary diminution in the value of articles 
of food and drink which come in duty free. These represent 
an amount which certainly looks large—£41,972,602—yet these 
figures exhibit a decrease of £4,663,142. Then in similar 
articles of food and drink, which only differ in being dutiable, 
the value imported is lessened by £1,138,294, while tobacco is 


down by £105,627. The lesson of the Returns for the four | P88 


months is clear enough. It is simply a confirmation of what 
the most confident business men have foreseen. The dis- 
couraging character of the statistics is accentuated by acute 
troubles in the industrial fields, in impending conflicts 
amongst coalworkers, the steady attenuation of foreign 
demand—all pointing to business being yet worse before it 
can be better. 


THE CHICAGO EXPOSITION. 


A CORRESPONDENT, recently at Chicago, gives in a pri- 
vate letter an amusing picture of the unreadiness of every- 
thing. The following extracts from this letter are interesting 
and instructive:—“. . . One should take off 50 per cent. 
from what is said in the English papers about the excellence 
of the buildings and their state of preparedness. The 
general design of the buildings is very effective, but they 
have not got them coloured yet, and their stucco composition 
is excessively apparent. I do not believe in their durability 
against the weather. . . There are some millions of 
packing cases on the floors in the Exhibition, but very few 
have yet been opened, and there will be practically nothing 
to see for at least three weeks. The thing cannot by any 
possibility be in any sense ‘finished’ before the middle or 
end of June. I have never seen an Exhibition so far from 
being prepared at the date of the opening. There is not a 
road or path that is not a deep quagmire of mud. The walls 
of the buildings are broken here and there all round, and the 
white plaster of Paris discoloured in dirty, mouldy patches 








everywhere. The statuary is about half finished. They 
have some thousands of statues cast off some dozen 
moulds; and the effect of meeting the same heroic youth 
with a club and no clothes, and the same contortionate 
maiden using her back hair instead of a fig-leaf, at every turn 
is at first odd and amusing, but rapidly becomes tedious. : 


THE DUNDEE WAGES DISPUTE. 


Tue strike of the Dundee jute mill operatives against a 
5 per cent. wages reduction ended on Friday in a totally 
unexpected manner, which leaves the employers in a very 
undignified position. The facts are as follows:—The mili. 
owners, some time ago, intimated a general reduction of 5 per 
cent. on the current rate of wages, the reduction to come into 
force at the close of last week. The operatives decided to 
strike unless the notice was withdrawn, and as the masters 
remained firm some 10,000 people came out on the Ist inst, 
This number was rapidly augmented, till in a few days about 
25,000 workers were on strike, and all appearances pointed to 
a long and bitter struggle. However, strong efforts were 
made to bring about a compromise, and ultimately the em. 
ployers agreed to accept a reduction of 24 per cent. On this 
basis all the mills were started at six o’clock on Friday morn- 
ing, and the majority of the operatives resumed work. Some, 
however, still held out, and to propitiate these, three or four 
of the largest millowners entirely withdrew the reduction 
notice before the breakfast hour. As soon as this became 
known, the operatives who had gone in upon the reduction 
very naturally came out again, with the result that before 
evening all the employers had, unconditionally, withdrawn 
the notice. Under these remarkable circumstances it is not 
surprising to hear that the operatives are preparing to agitate 
for a general 5 per cent. increase of wages. Manufacturers 
in other districts, and the public generally, will have no 
hesitation in strongly condemning the behaviour of the 
Dundee masters. The facile way in which they capitulated 
undoubtedly suggests the suspicion that the reduction they 
sought to enforce was not justified by the circumstances of 
the trade. Here we have an example of the statement which 
we have often made, namely, that strikes only succeed when 
they are justifiable, and that when masters give way, they 
always give way within a fortnight. 


THE IMPERIAL INSTITUTE. 


THE Imperial Institute was opened with a great deal of 
ceremony on Wednesday by Her Majesty the Queen. Many 
thousands of pounds have been expended on the building. 
So far, the only benefits have been derived by the contractors 
and certain of the more energetic promoters. It remains to 
be seen whether it will in any way give satisfaction to the 
real commercial world. We see no reason to alter the 
opinions we have already expressed on the subject. It will 
probably degenerate into a species of South Kensington 
bazaar, where Indian trifles can be bought for considerable 
sums, while lectures will be delivered to benches filled with a 
dilettante South Kensington audience. However, there is a 
good deal of pomp and circumstance of State about the 
affair, and the buildings are imposing. 








LITERATURE. 


The Development of Photography. By JurzusF. Sacusr. A 
Memoir read before the Franklin Institute, Philadelphia, 
April, 1893. 

A prooF of this memoir has been forwarded to us, in the 

course of which Mr. Sachse—who is a recognised autho- 

rity in America on photography—makes the historical 
claim for Philadelphia, that Robert Cornelius, of that 
city, took the first Daguerreotype portrait in November, 

1839. He makes many other claims; but historical 

photography, so far as the English language is concerned, 

is in such a thoroughly rotten state that almost every 
claim has.to be investigated by special reference to 
original documents, so that exceptional research is 
necessary over all criticism and imposes limitations. 
Daguerre’s process when first announced was so slow 
that it could not be used for portraiture, and until Mr. 
Sachse put forth the claim just mentioned, Dr. Draper, 





‘of New York, was recognised to have taken the first 


Daguerreotype portrait, as set forth in the Philosophical 
Magazine of September, 1840. On examination of Mr. 
Sachse’s evidence, it seems that Mr. Cornelius told him 
that he had taken the first one, and showed him the 
picture, and, admits Mr. Sachse, ‘unfortunately the 
exact date of this successful experiment at portraiture 
has not come down to us,” nor is Mr. Cornelius able to 
recall it with certainty. That it was not long after 
Saxton’s experiment is, however, proved by the fact that 
one of the pictures was shown by Robert Patterson, a 
director of the Mint, at the regular stated meeting of the 
American Philosophical Society, December 6th, 1839, 
and the fact is so recorded on the minutes—‘ Proceed- 
ings” of the American Philosophical Society, volume i., 
age 155. 

Mr. Sachse does not give this entry from the minutes, 
so we have had to search it out, and here it is:—‘* Dr. 
Patterson laid before the Society a specimen of the 
Daguerreotype, by Mr. Robert Cornelius, of Philadelphia.” 
There is no more, and nothing about its being a portrait. 
Hence, on the principle that the act of first publication 
gives the right to priority, and not anything which may 
have taken place in private life, the claim made by Mr. 
Sachse in this matter falls to the ground. 

In claiming other photographic honours for Philadel- 
phia, Mr. Sachse, in a passing sentence, mentions the 
names of Mr. Carey Lea and Mr. F. E. Ives, the latter 
the inventor of ‘‘ a method for the projection of views in 
the colours of nature by strictly photographic means.” 

First, as to Mr. Ives. On July 27th, 1874, Edmond 
Becquerel announced to the Academy of Sciences that 
chlorophyll is an admirable colour sensitiser for photo- 
graphic plates for good rendering of colours in mono- 
chrome. On February 17th, 1879, a paper by Charles 
Cros was read before the Academy of Sciences, in which 
plates treated with chlorophyll were exposed through a 
yellow screen, consisting of a weak solution of bichromate 
of potash and chloride of cobalt. Ten months later, 
December, 1879, Mr. Ives announced in The Philadelphia 
Photographer his discovery of the value of chlorophyll as 
a colour sensitiser, used with a screen of solution of 
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bichromate of potash. Finally, in November, 1885, the 
Photographic Committee of the Franklin Institute reported 
—Vol. xcii., page 292—that Mr. Ives’ “ process deserves 
recognition by reason of its novelty, its completeness, 
and the publication of it without any reservation of 
information or of rights.’”’ The Committee therefore 
recommended the award of “The Scott Legacy medal 
and premium ” to Mr. Ives for his process. 

As to the carefully worded remark by Mr. Sachse, as 
already quoted, about Mr. Ives’ ‘method of projection of 
views,” there is no doubt he has made clever improve- 
ments in lanterns and other optical apparatus for the 
projection of colour pictures produced by the process of 
Cros and Du Hauron. He, however, in London, also 
made claims that he was a great discoverer in relation to 
the process itself, and in his utterances he pushed the 
real discoverers into the background. These latter claims 
were condemned by good authorities on the subject, such 
as Vogel, of Berlin, Leon Vidal, of Paris, and Du Hauron 
himself, and Mr. Ives never read a paper at all on the 
subject in London at any photographic society at which he 
could have been criticised by experts. Captain Abney, from 
the chair, publicly invited him to read a paper on the 
subject before the Camera Club, and he declined, but he 
afterwards exhibited his ingenious optical apparatns there. 
If we mistake not, the Photographic Committee of the 
Franklin Institute has again reported in glowing terms 
on Mr. Ives’ discoveries in relation to photographs in the 
colours of nature. 

For long years of original and valuable research in 
photography, Mr. Carey Lea stands head and shoulders 
above everyone else in America, and Philadelphia may 
justly be proud of him. We have been unable to discover 
that he ever sent a memoir or other contribution to the 
Franklin Institute, and Mr. Sachse but “thinks ” that he 
isa member thereof. Why is this ? 

Mr. Sachse is a disinterested and able worker in photo- 
graphy, and the memoir we are now criticising is of per- 
manent value, for it puts forth the claims of Philadelphia 
so that they are ready for sifting hereafter, when we shall 
have some organisation capable of dealing critically with 
the history of photography and raising it from its present 
thoroughly rotten and untrustworthy state. 
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ELECTRICAL PUMPING PLANT. 


AN installation of electrical pumping machinery has just 
been designed and fixed by Messrs. Easton and Anderson, 
Whitehall-place, S.W., and Erith Ironworks, Kent, at the 
brewery of Messrs. Warwick and Richardson, Newark-on- 
Trent, which possesses several features of interest. Mr. J. F. 
Warwick, on behalf of the company, in seeking for an 
independent supply, found, about a year ago, a source of 
water suitable for brewery purposes by sinking a well in a 
field about a mile and an-eighth from the brewery, and at 
the same time conceived the idea of pumping up this water 
by means of electricity to the tank at the top of the brewery, 
generating the current at the same place and transmitting it 
to the pumps by suitable conductors. Accordingly, he placed 
himself in communication with Messrs. Easton and Ander- 
son, who undertook to carry out the work, and received the 


order from the company in September last for doing so. The | 


question at once arose, Should the conductors be overhead or 
underground? It was manifestly better that they should be 
underground, as it avoided the use of unsightly poles and 
wires, which would be more liable to injury, though, of 
course, more accessible for repairs. The cost of underground 
cables suitable for the purpose appeared at first sight, how- 
ever, to put them altogether out of court. There was, how- 
ever, one circumstance in which this work differed from the 
ordinary electric transmission plant, and that was that a 
water pipe had to be laid to the brewery from the well, and 
this involved getting out a trench. It occurred to Messrs. 
Easton and Anderson that if a pair of cables could be laid in 
the trench at the same time as the pipe the cost would be 
very materially reduced, and on going into the matter it was 
found that while the plan would not be cheaper than posts 


and naked overhead conductors, it was not very much dearer, | 


so that it was eventually decided to use the underground 
system. It was thought at one time that the pipe main 
might have been used for a return instead of a second cable, 
but the idea was not acted upon. It was considered desirable 
to be able to automatically vary the speed of the water by 
varying that of the engine, and this condition was easily 
fulfilled by making the dynamo and motor both series wound. 
The plant now stands as follows:—The dynamo is of the 
Whitehall type, having slotted armature and double magnetic 
circuit, the field magnets being of cast iron. It is, as before 
stated, series wound for 360 volts and about 15 ampéres at 
900 revolutions. It stands on sliding rails, and is driven by 


a link belt from a countershaft, which derives its motion by | 


a belt from a horizontal single-cylinder non-condensing 
engine, which, with the countershaft, was already in exist- 
ence. At present this engine does very little other work; 
but as it is too large for the pumping, it is contemplated to 
use it for other purposes, and therefore the pulley on the 
countershaft which drives the dynamo is fitted with a friction 
clutch, which enables the dynamo to be readily started or 
stopped as required, independently of the engine. 

Suitable fuses and cut-outs are provided in the engine- 
house, and from them the cable is led to the pumps. An 
ammeter is also fixed here so that the engine driver can see 
that the current is being properly supplied. The cable was 
made by Messrs. Callender and Co., and is of their armoured 
type, so that it cannot easily be injured as it lies in the 
ground. The conductor consists of seven wires, each -054in. 
diameter, giving a total sectional area of 0°0155 square 
inches, and a maximum resistance of 2°84 ohms per mile, 
insulated by means of a solid sheet of vulcanised bitumen, 
taped and secured with jute yarn, armoured by means of 


| twenty galvanised iron wires, and finished by a braiding of hemp 


| yarn well’compounded. It is laid in a special trench for a 
| short distance till it joins the delivery pipe main leading to 
| the tank, and from thence the two go together to the pump- 
| house, at a depth of about 2ft. below the surface of the 
| ground. There are only two joints on each of the two 
cables, and as the workmen laid the pipe they laid the cables, 
| one on each side, in the trench, leaving the part to be jointed 
| open till the work was done, when a special man was sent by 
| Messrs. Callender, who made the joints and tested the line. 
| The pipe main consists of 5in. cast iron socket and spigot 
| pipe, for the most part jointed in the ordinary way. At one 
point the pipes have to cross a railway bridge over a canal, 
| and here—in order to occupy as little space as possible—they 
| are of wrought iron, with flange joints, and are made only 
| 4in. diameter, carefully enclosed and lagged to keep them 
| from the effects of frost, the cables also being included in the 
| same casing to preserve them from injury. The ground is 
low and wet, and the pipes and cable in some places pass under 
ditches, and were then actually laid below the water level. 
The pump house is situated a few yards from the well. 
The outlet from the rising main at the tank is 7Oft. to S0ft. 
above the surface of the water in the well. The pumps are 
of the ordinary three-throw type of Messrs. Easton and 
Anderson’s standard pattern, with gun-metal valves. The 
barrels are 54in. diameter and 12in. stroke. The pump 
crankshaft is driven from a countershaft by means of a cast- 
iron pinion and wheel, and the motor in its turn drives the 
countershaft through the medium of a -metal pinion and 
a mortice wheel, the teeth of which are accurately machined 
to a special shape. The motor is fixed on a concrete founda- 
tion in such a way that it is readily accessible on all sides, 
which is a very desirable thing where space permits. It is of 
the same type as the dynamo, and is likewise series wound, 
to run with 260 volts at a speed of 600 revolutions, at which 
the pumps will make 28 revolutions per minute, and are 
calculated to deliver 5000 gallons per hour to the brewery. 
The bearings of the motor are made self-oiling by having each 
brass bush made in two lengths, with a gap between them in 
which an endless pitch chain of brass rests on the spindle 
and dips into an oil well beneath the bearing. When the 
spindle rotates it carries the chain round and brings up a 
supply of oil, which is deposited on the spindle and finds its 
way along the bearings by means of grooves, eventually 
| returning from the outer ends of the bearings to the oil 
| receptacle. Thus the motor may run for weeks, or even 
| months, without any attention to the lubrication being neces- 
sary. The lubricators on the pump are of the ordinary needle 
type, which last a considerable time without attention. For 
stopping and starting the motor at the pump house a suitable 
switch and resistance frame is provided. 











THE INSTITUTION OF CrIvIL ENGINEERS, NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The session 1892-93 of the Newcastle 
Association was brought to a close on Wednesday, the 3rd inst. In 
the afternoon a number of members visited the new Tyne Bridge, 
at Newburn, where they were received by Mr. J. M. Moncrieff, 
C.E., the representative of the engineers, and conducted round the 
works. The party next visited the new rolling mills of Messrs. 
John Spenser and Sons. In the evening the last ordinary meeting 
of the session was held at the Durham College of Science, when a 
paper was read on ‘‘ Dock Gates,” by Mr. John Thompson, jun. The 
annual meeting followed, when the report of the council and state- 
ment of accounts were adopted. The following officers were elected 
for the ensuing year:—President, Mr. J. Watt Sandeman ; vice- 
presidents, Messrs. Charles A. Harrison, the Hon. C. A. Parsors, 
J.B. Simpson, J. D. Wardale, and John H. Barber; members of the 
council, Messrs. W. R. L. Forrest, E. W. Greewell, J. Thompson, 
jun., P. M. Pritchard, and S. H. Savill ; hon, sec., Mr. G. H. Sheffield. 
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A NEW ELECTRICITY METER. 





Many forms of electricity meters are now in use, including 
the Aron meter, which, in so far as it needs to be wound up at 
stated intervals, and therefore cannot be hermetically sealed, 


AND BINSWANGER'’S 
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ELECTRICITY METER 
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Referring to diagram, Fig. 3, three terminals will be seen at 
the lower part of the cut, and one of these ismarked +. The 
current enters by this terminal, and first passes through the 


| main coil, which is seen clearly at the back of Fig. 2. The 


does not fully meet the requirements of the Board of Trade. | 


The new meter depends upon the same principle. It may be 


well to remind our readers what this principle is before dealing | 


with the details. If a magnet forms part of a pendulum, 
and is caused to vibrate under the influence of gravity 
alone, it will of course act merely as an ordinary piece 
of metal; but if it vibrates in a magnetic field, that 
magnetic field will either increase or diminish the action 
of gravity, and the vibrations of such a magnetic pendulum 


current then passes by the other terminal to the lamps in 
the building; the main coil is thus in the positive lead. A 
shunt wire is taken off the negative 
lead and enters the meter by the 


| same terminal: it then divides 


and passes through each clock. 
If we consider the right hand of 
the diagram, it will be seen that 


| the small current passes first 


| through a resistance of 5000 ohms, 


will depend upon the relation between the forces produced | 


upon the magnet by the magnetic field and by gravity. If | 


two clocks be constructed of exactly similar type, except that 
one has a pendulum vibrating under the action of gravity 
alone, while the other has a magnetic pendulum and con- 
trolling coils, then when no current is flowing through the 
controlling coils the actions of the two clocks will be precisely 
similar; but on the passage of a current one of theclocks will 
be caused to move faster or slower than the other, and in this 
way a differential motion of two spindles may be produced, 
which can be caused to actuate indicating mechanism. By 
the employment of this principle it is possible to obtain 
accurate registration between wide limits of range of current; 
for instance, currents varying from 0-5 ampére to 1000 
ampéres can be registered. 


In this new meter, which has been designed by Messrs. | 


A. Reckenzaun and G. Binswanger, a current of elec- 


tricity is used to supply energy to the two clocks, so | 


that no winding up is needed. It is thus possible to 
provide a cover, which is made air-tight by means of a 
screw joint, and can be sealed according to the Board of 
Trade requirements. In this meter, which we illustrate by 
the annexed cuts, Fig. 1 represents the meter closed in. 
Fig. 2 is a perspective view, with the cover removed. Fig. 3 
is a diagram of connections, and Figs. 4 and 5 detail views 
of one of the pendulums and bobbins. Each pendulum is 
merely a vibrating bar, and is kept swinging in an arc of 
constant length by means of a small gravity impulse weight, 
which at each complete swing is caused to fall with the 
pendulum a short distance. The distance through which the 
gravity weight falls is constant, and it therefore follows that the 
vibrating bars are actuated by a constant force, so that, 
although the electro-motive force of the supply may vary, the 
rate of vibration of the pendulums is not thereby affected. 


| coils sparking on the contacts is 1 
! 


| extremely low, and it acts as a 





| swing of a pendulum, and then 


then through the coils of an 
electro-magnet having a resistance 
of 1000 ohms, then through the 
pendulum and a movable con- 
tact through a relay, and so back 
to one end of the main coil. 
The total resistance of the coils 
of each clock is thus 6000 ohms, 
and the current necessary to drive 
each clock is only 7, of an ampére, 
and as this is only required 
during less than half of the 


only during the time while 
illumination is required, the cost 
for driving the meter may be left | 
outof consideration. By a special | 
| 
| 








arrangement of winding of these 





suppressed. The main coil is 
therefore traversed by the current | \* 
to be measured; its resistance is HI 





nely ; FIG. 4 
solenoid, its lower pole affecting a 


light magnetic needle, so that directly a current passes the 
needle is deflected, and by that means a contact is made which 
closes the circuit of the electro-magnet coils, and both 
clocks immediately begin to work. A current considerably less 
than that required for a single lamp is enough to deflect the 
needle and start the clocks, and these stop immediately the 
current is switched off. The same electro-magnet which lifts 
the gravity impulse weight also actuates the recording gear, 
each lift of the armature moving a pawl which acts upon a 


side view of one of the pendulums, and this is isolated from 
the frame and scnnaeiel $0 one end of the coils C—Fig, 5_ 
the other end of this coil being connected through a suitable 
resistance tothe return lead. The pendulum cross piece R— 
Fig. 5—being in contact with the screws S, the coils are 
energised and the armature D is raised. By this action the 
lifting pin H on the end of the lever E is depressed 
and the full weight of the bent gravity piece J then 
acts upon the bar K through the cross piece R, and 
causes it to vibrate. When the end of the gravity piece strikes 
the stop T, the pendulum bar continuing its forward swing 
causes contact to be broken between the screws S and the 
cross piece R, and the armature D immediately falls and acts 
upon the lever E through the link G, making the lifting pin 
H raise the gravity piece J to a position determined by the 
stop screw W. When the bar swings back, the circuit is 
again completed during the contact of the screws S with 
the cross piece R, and this cycle of operations is regularly 
repeated during the time that the needle of the magnetic 
relay is deflected by the current passing through the main 
coils. As previously stated, the impulse necessary to main- 
tain the vibrations of the pendulum bar K_ is obtained 
from the falling of the gravity piece J from the definite 
position of the lifting pin H to that of the stop screw 
T, and is independent of variations of current due to 
changes of the pressure on the supply mains. Besides 
lifting the gravity piece, the armature D also actuates the 
pawl connected to the bar L, thus moving the recording gear. 
For each complete swing of the pendulum one tooth in the 
wheel is moved forward and that swing registered. The 
spindle of one clock is hollow, allowing the spindle of the 
other clock to be brought through it. The hollow spindle 
carries a frame and dial, which both revolve together, and 
the other spindle carries a wheel, which gears into another 
wheel in the frame, so that if the two spindles rotate at the 
same rate a pointer fixed to the wheel carried by the frame 
does not move in relation to the dial. When, however, there 
is a difference in the speeds of rotation of the two spindles, 
the difference is indicated by the motion of a pointer, and suit- 
able counting gear—shown clearly in Fig. 2—is used to record 
the revolutions. The terminals—seen on the outside of Fig. 2 
—are enclosed in a case, which can be sealed if required. 
In order to protect the pendulum from injury in trans- 
port, a clamping arrangement is provided, which can be 
manipulated without removing the cover. We may note one 
feature, which we think capable of improvement, and this is 
that the recording gear itself revolves, and therefore in some 
positions of the dial itis necessary to read the figures up- 
side down. We imagine that by a change of mechanism this 
could be obviated. The meters are now being put upon the 
market by the General Electric Company, of Queen Victoria- 
street, E.C. 





BERCHEM’S PUMP VALVES. 





THE engraving given below is an illustration of an arrange- 
ment for securing pump valves, recently patented by Mr. 
Alphonse H. E. Berchem, and suitable for use in all classes 
of pumping engines, but most particularly for special services 
where it is of primary importance that there should be no 
possibility of a valve or seat, or any part of them, getting 
adrift and so stopping or delaying pumping operations. 

From the engraving it will be seen that the valve seat is 
made in halves, which are similar in most respects, but the 
boss of the lower half is drilled with a clearance hole, whereas 
that of the upper seat is tapped to receive the valve guide. 
The bottom half of the seat is screwed upwards into the cast- 
ing till the small flange makes a watertight joint, and the top 
| half is then screwed downwards in a similar manner, care 
being taken to ensure the ribs from rim to boss, coinciding 
with the ribs of the lower half. The joints, it will be noticed, 





| 
| 








are made with the flanges, and a small clearance is left be- 
tween the adjacent parts of the two halves of the seat. 

The valve spindle or guide is next screwed firmly down to a 
slight shoulder, and a nut placed on the end to lock it in 
position, and to act as an additional security to the top and 
bottom halves of the seat. 

The valve is now dropped over the spindle, and a 
spring placed on the back to prevent its striking the top of 
the spindle, and the cap or guard is screwed on to the outside 
upper thread of the seat till it makes a joint with the flange 
of seat, as well as with the collar on valve guide, and a nut 
is also placed on the top of guide, above the top boss of the 
guard, to lock the bottom thread, and prevent the unscrewing 
of any part of the arrangement. Split pins are also used as 
an extra precaution against any possible movement of the 
lock nuts at top and bottom of the spindle, which passes 
through the guard and seats, and adds to their strength of 
security. 








THE success of the luminous fountains at the Paris 
Exhibition of 1889 suggested to M. Trouvé the idea of producing 
the effects on a at scale and cheaply. Several forms of this 
small fountain are described in the Bulletin de la Société 
d’ Encouragement. Instead of illuminating the water jets by lateral 
mirrors, M. Trouvé lights up with an-incandescent lamp at the 
focus of a parabolic mirror a sort of inverted glass with apertures 





ratchet wheel, and so moves the gear. Fig. 4 represents a 


for the liquid. 
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LETTERS TO THE EDITOR. 


, not hold ourselves responsible for the opini 
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CARNOT’S FUNCTION OF THE TEMPERATURE. 


Sir, —Mr. Donaldson’s lengthy and rather irrelevant exposition, 

Iam afraid, will not justify his aspiration as to reconciling his 
ideas on this question, with either yours or my own. | An epitome 
of Mr. Donaldson’s ned may be inferred from his opening sentence : 
“ Carnot poner vat eat to be a substance, the thermo-dynamic 
‘ower of which varies as its temperature. Such statements, 
a sroperly interpreted by Mr. Donaldson and many others, have 
con the origin of pn | charges without foundation other than 
inattention to the true meaning of certain words, and the conditions 
under which they are employed. To illustrate I may refer to 
Professor Tait’s ‘* Advances in Physical Science,” where we find : 
“Just as gold, silver, oxygen, &c., are different kinds of matter, 
so sound, light, heat, &c., are now ranked as different forms of 
energy, Which, as we shall presently see, has been shown to have 
as much claim to objective reality as matter has. : ; 

By “‘substans ” is meant a definite existence or entity, which 
stands under or underlies the sensible phenomena of physics. 

In one important class of ph this ‘‘ subst is named 
matter. To another equally important class, as per Professor Tait’s 
statement, the name for this ‘‘substans” is energy ; which, if 
defined as also inclusive of movement of matter and other 
mechanical effects in all the real ‘“‘substans” is strictly heat. 
The proposition, ‘‘ heat is a mode of. motion,” is only the converse 
statement of the more comprehensive proposition that motion of 
matter and other mechanical effects are modes or manners of 
existence of heat. To name heat ‘a form of energy” is to violate 
Sir Isaac Newton’s ‘‘ First Rule of Reasoning in Philosophy.” We 
are to admit no more causes of natural things than such as are 
both true and sufficient to explain their appearances. Except when 
conventially employed as a convenient term, Dr. Young’s name, 
“Energy,” might be dispensed with. It is only the special phase 
of heat to which Newton applied the name actio agentis ; Leibnitz, 
that of vs viva; Smeaton, mechanic power, &c. &c. 

By ‘‘heat is a substance” is meant heat is a definite measurable 
existence unchangeable in quantity—vide Dr. Clerk Maxwell’s 
explanations—and, therefore, must have definite laws of equiva- 
lence between various modes, in which it may not present the 
usual characteristics by which we distinguish it as heat, but in 
which it certainly exists, and from which, under conditions un- 
changed in quantity, it may be re-transmitted. 

Carnot’s reasoning was founded on the ee oy that heat and 
mechanical effects could not be produced in an indefinite and 
gratuitous manner—the one as cause, increasing or decreasing, the 
other as effect, part passu, conversely, must decrease or increase. 
And again, Mayer's proposition, ‘‘ as the first property of causes is 
indestructibility, the second property is convertibility, or capability 
of assuming various forms.” 

When “heat is a substance” has been read, ‘‘ heat has a sub- 
stance,” and it is further improperly assumed that it is impossible 
to attach to substance other meaning than it is some species of 
matter, between matter in its usual sense and its temperature, 
muddled up with this unwarrantably introduced caloric matter 
with its temperature and corresponding ‘‘ thermodynamic power :” 
we arrive at a decidedly mixed problem with concomitant absurd 
conclusions, for which neither the subject nor Carnot’s reasonings 
are in any degree responsible. Nor is it right to foist these ab- 
surdities on us either under a cloud of exposition of abstract matters 
of detail, which, possibly quite correct so far as they go, rather 
obscure than elucidate the real question at issue. 

Glasgow, May 8th. ROBERT MANSEL. 








HIGH-SPEED WATERWORKS PUMPS. 


Sir,—I thank Mr. Morton for the complimentary way in which 
he makes reference to my work in relation to the steam engine; 
but must assure him I never professed to set myself up as a teacher 
of other people how to make pumps. Nor can I admit his defini- 
tion of my pump, as being able to perform the extraordinary 
operation of driving ‘‘water through a large reciprocating pump 
with valves—a bucket-and-plunger pump is presumed—to stop it 
dead and start it again in sections, during every second or oftener in 
its e through the pump.” The italics are mine. I say that 
such a result is impossible at high speed, and it is not suggested by 
anything in the description of my pump in your number for 
March 3rd, nor is the conclusion deducible from the design itself. 

Rather than enter upon an endless discussion as to what can and 
what cannot be done with high-speed pumps, I would refer to the 
performance of others designed many years ago, before ‘‘ high- 
speed ” was the fashion. 

One of these, an air pump made in 1877, was constructed like 
the annexed sketch, the motive of its general design having been 
derived from the single-acting Allen’engine pump. Now the same 
company used a similar air pump to mine, which, however, was not 
invented, or, at least, no drawing published sixteen years ago. 

This air pump now illustrated belongs to a horizontal steam 
engine, with l6in, cylinder, and 24in. stroke, running 220 revolu- 




















tions per minute. The air pump is driven by an excentric on the 
main shaft at the same speed, and it worked quietly without any 
shock. The plunger is 9in. diameter, and stroke 7in., so the mean 
speed was Obbft. per minute; and the —_ gave about 160 indi- 
cated horse-power. I venture to think that in 1877 few engineers 
would have thought such a performance Herrespe and, so far as I 
am aware, it was then unique, although plenty of fire engines and 
other smaller pumps were driven as fast and faster. Again, if we 
take an Armstrong or any other hydraulic capstan engine with 
three es nea aps ae driven by 7001b. per square inch 
water pressure—1600ft. head—it will be admitted that after about 
100 revolutions no further increase of speed is desirable, on account 
of the violent concussion experienced. Arguing from such 
premises it would seem that any attempt to enhance this s 

ought to be impossible. Nevertheless, by treating this tremendous 
water pressure in a proper manner, my ——— engine runs with 
ease and perfect smoothness at 200 or 300 revolutions per minute, 
and has driven dynamos, so as to show a light of unvarying intensity, 
as well as any steam engine, 





Both these examples represent far. 


greater gaps between what was known, and what came out. The 
air pump illustrates a purely plunger type at a high speed, while 
the hydraulic engine, with its rams going up to 300 revolutions, by 
no means reaches the limits of possibilities in that direction. 

Even if my theories may be disputed, and my forecasts dis- 
credited, this troubles me nothing at all; for I can bring the 
witness of solid facts to maintain the one and assure the other. 
But I cannot undertake to write an essay on pumps—my business 
is tomake them. Since the days when Ewbank wrote his exhaus- 
tive treatise, no other practical books on par have been written 
that I am aware of, except those by Mr. P. R. Bjorling ; and even 
in bis most recent one, the high-speed pump question remains 
unnoticed. It is only possible to draw one conclusion, from various 
designs of pumps published in English and continental periodicals, 
and that conclusion is, that there seem to be as few engineers who 
understand pumps as there are who can design turbines. 

From Mr. Morton’s original letter I was afraid something like 
my pump had been unearthed out of some forgotten book, and 
therefore it was only right to ask for chapter and verse—and now 
it turns out he can furnish neither the one nor the other. I am 
therefore well pleased to find my pump still remains alone in its 
class, with its originality and unique | pe gaannge unimpaired. If 
his suggested alterations were carried out, we should witness the 
reversion to a more primitive type; and the pump could not be 
driven at a high s; + Indeed, I should be just as unwilling to 
adopt these alterations as I should be concerned to think of any 
waterworks engineer ‘‘ being a judge of speed to some extent,” 
and interfering with the design and proportions of my pump just 
enough to spoil its performance altogether. ARTHUR Ricc. 

May 10th. 





RIGG’S HYDRAULIC SEWAGE PUMPS. 


Sir,— Will you kindly allow me to correct a series of mis- 
statements made in your description of an installation of these 
pumps erected at Margate. The statements referred to are con- 
tained in the following paragraphs:—‘‘ The Dane Valley sewage 
well is the first that has been designed for easy access by steps, 
and provided with a proper roomy platform.” ‘It is the first 
where a skylight at the top admitted daylight.” 

In the beginning of 1889 an installation of my hydraulic auto- 
matic sewage pumps was erected at Lymington, in a chamber to 
which easy access is gained by steps, which is lighted by skylights, 
and provided with a commodious platform. The man in charge 
can not only use this platform, but can stand in any part of the 
pump chamber without seeing a single drop of sewage, which 
enters the pumps direct from the sewers, and does not form, as in 
the installation illustrated in your last week’s issue, a filthy 
reservoir of sewage at the bottom of the chamber, necessary in 
the case of Mr. Rigg’s pump to actuate the float. The chamber 
for my pumps was designed by Mr. Lemon. I am pleased to be 
able to state that my pumps are giving entire satisfaction to the 
Teen Sanitary Authority. Witu1am Dona.pson. 





Sir,—It is a complete error to suppose that the Margate well is 
the first to which ready access can be obtained. The arrangement 
is quite well known. It can be seen at any time at Broadstairs 
Waterworks in a well made more than thirty years ago. 

Ramsgate, May 9th. ee RECULVERS. 

COPPER FOR FIRE-BOXES. 

Sir,—Your article on ‘‘Copper for Fire-boxes” in this week's 
issue of THE ENGINEER deals with a subject which is of so muca 
interest and importance, to both makers and users of copper for 
locomotive construction, that we venture to ask you for a portion 
of your space in order to touch upon one or two matters which 
our experience in the analysis and mechanical testing of fire-box 
stays and plates leads us to believe worthy of rather more atten- 
tion than they have hitherto received. 

In the first place, we would cordially endorse your statement 
that copper which is to be used hot should be tested hot. Cold 
tests are useful, and afford much information as to the quality of 
the metal, but it is obvious that more trustworthy results will be 
obtained by testing copper under conditions similar to those in 
which it is used. In this connection we would say that accurate 
hot-testing is by no means so easy a matter as it sounds. It seems 
a wy thing to enclose the test piece in an air or oil bath, and 
heat the bath to the desired temperature ; but when the process is 
actually carried out, unexpected difficulties crop up. he mere 
regulation of the temperature, though frequently spoken of as if it 
were the chief obstacle to success, is not a very formidable 
matter, but the determination of the actual temperature of 
the specimen when the temperature of the bath has become 
constant is often far from easy. It does not follow that, 
because the bath is at a known temperature, the specimen is 
at the same temperature, nor, if it ie that the temperature 
of the specimen will be uniform throughout its length. The reason 
for this is that the speci is ily provided with enlarged 
ends and held in massive clips, and being itself of metal and pre- 
ferably of fairly large section, it conducts heat rapidly away to the 
clips, with the result of being cooled, especially at each end. The 
tendency, therefore, of the error involved by a neglect of these 
facts is to cause the temperature at which the test has been 
carried out to be over-estimated—sometimes grossly. This is more 
objectionable than an error in the reverse direction, as the copper 
being tested at a temperature below that intended to be used may 
not show the full decrease in strength which corresponds to the 
elevation of temperature, and thus may appear better than it 
actually is. A false feeling of security is engendered, and disaster 
naturally results. Hot testing should be done with a full know- 
ledge of the sources of inaccuracy characteristic of present 
methods, and with such modifications of procedure as suffice to 
eliminate all serious errors. 

There is next the question of analysis, The accurate determina- 
tion of the numerous foreign elements present in commercial 
copper is no light task, and is not to be committed to the care of a 
tyro. It is a subject which has occupied the attention of specialists 
for many years, and it is probable that but few of these haveremained 
content with the methods of the books. Certainly, for our own 
part we have been compelled to work out methods of our own, 
and, doubtless, our experience of this necessity has been shared by 
others. One matter in particular which is mentioned in your 
article bears directly upon the question of the process of analysis 
adopted. You point out that ordinary refined copper differs 
from copper prepared by electrolysis in that the former contains 
oxygen, and further that there is no evidence that the influence of 
other impurities upon copper containing a little oxygen is identical 
with that which they have upon copper free from oxygen. This is 
but one illustration of the importance of ascertaining with accuracy 
the percentage of oxygen in any given sample of copper ; and yet, 
incredible as it sounds, there is only one method for this purpose 
generally recognised, and that is affected by a source of error so large 
that almost any desired result may be obtained by it. Here, again, 
original investigation was necessary until we had not only removed 
the source of error in the existing process, but had worked out 
another of far greater simplicity. We should not trouble your 
readers with these details were we not convinced that, bad as it is 
to take pd on trust, it is vastly worse to accept it on the 
authority of misleading tests and erroneous analyses. 

Turning to the question of the failure of copper fire-boxes, we 
may say that the quality of the copper is sometimes impugned 
when the cause of the trouble is nothing but unduly rough usage. 
The tube plate is especially liable to suffer from this cause, and 
instances occur to us in which copper that had failed proved upon 
examination to be faultless as metal, and only the victim of cireum- 
stances. Of course modern pure soft copper is more likely to be 
damaged in this way than the harder less pure kinds that were 
formerly made, and the problem remains to produce copper that is 








This, pending further research, 
can be done—as you pointed out—by studying the properties of 
copper which has proved its quality by the practical test of use, 
and adopting it as a standard of comparison. This plan, and that 
of considering all the chief properties of a given sample, its 
behaviour under mechanical tests, hot and cold, and its composi- 
tion as determined by analysis, will enable the locomotive engineer 
to avoid the unpleasant experience of finding a fire-box fail when 
it has run 50,000 miles. STANGER AND BLOUNT. 
Broadway, Westminster, May 5th. 


strong and yet not treacherous. 





AMERICAN PATENTS. 


Sir,—The question of the validity of United States patents is 
one that interests Englishmen generally, and in view of the 
announcements made in your issue of March 31st and April 28th 
on the matter, and the doubt that seems to exist in the public 
mind as to what affects the validity of a United States patent, we 
think a little explanation as to some of the points may be accept- 
able to your readers. In order to put the matter as clearly as 
possible, we will take three typical cases, and give the generally 
accepted position in each according to the decisions of the courts 
in the cases where the issue has been tried. 2 

(1) In the case of a United States patent which was applied for 
and issued subsequent to the lapsing of a patent for the same 
invention in another country. The decision in the case of Huber 
et al. v. Nelson Manufacturing Company, to which you referred in 
the before-mentioned issues of your paper, was rendered on 
March 27th, 1893, and it. was decided that a United States patent 
applied for and granted after the expiration of a foreign patent 
for the same invention never had any force or validity, the delay 
in not applying for the United States patent until after the foreign 

atent expired amounting to an abandonment of the right toa 
Bnited States patent. However, we surmise that this class of 
patents is small. : 

(2) If a United States patent has been issued after a foreign 
patent for the same invention, and whilst the prior patent is in 
force, if the foreign patent becomes void through non-payment of 
the taxes or similar causes, it was decided in the case of Pobl et al. 
v. The Anchor Brewing Company, on the 24th of March, 1890, that 
the United States patent remains in force for the full term for 
which the shortest term foreign patent was originally granted. It 
has also been decided that where it is a matter of right with the 
patentee to prolong the term for which his prior foreign patent 
was granted, and where he does prolong the term, the United 
States patent is not limited by the short term for which such prior 
foreign patent may have been originally granted. This class of 
patents, which is large, is therefore not affected by the foregoing 
decision, Huber +7. Nelson M. Co., though the contrary is 
implied in your note of the 31st of March last. : 

(3) If a United States patent is applied for during the life of a 
foreign patent for the same invention, and issued after the lapse 
of such foreign patent through non-payment of taxes or like causes, 
the question remains unsettled, because there has not yet been any 
decision on this point. 

In the before-mentioned case of Huber ef al. v. Nelson M. Co. 
the Supreme Court appears to have based its decision upon section 
4886, which provides against the granting of a valid patent if the 
invention has been proved to have been abandoned. The British 
patent, issued before the United States patent, lapsed on account 
of the non-payment of the renewal fee before the United States 
patent was applied for, and, as stated, the Court has decided that 
this amounts to abandonment of the invention. However, it may 
happen that one foreign patent may lapse through accidental non- 
payment of the tax or non-working, while another foreign patent 
may still remain in force. It appears to remain a moot point 
whether this will amount to abandonment of the invention or not. 

1, Queen Victoria-street, Mansion FELL AND WILDING. 

House, London, E.C., May 4th. 





FOUNDATION PUMPS. 


Srr,—Seeing in your issue of this date a system for dealing with 
water, I beg to mention, for those whom it may concern, that some 
little time since a big building, now erecting in London, when the 
foundations were put in water gave much trouble, and since the 
basement, or rather sub- 
basement, was below the 
L sewers, there was no alterna- 
f tive but to deal with the water 
t ina = way, and provide 
F 


CROUND SURFACE 





for drainage of the sub- 
basement in case of getting 
flooded. It was met by a 
permanent well that a pump 
— be put down if needed, 
and in getting in the founda- 
tion this was used to drain 
into, and two engines were 
a kept at work for the sole 
g j purpose of keeping down 
the surface water. As in the 
case in point in your issue, 
the job was to close the last 
hole, which in the foregoing 
case was a ldin. drain pipe, and having plugs for drain- 
testing purposes. I was asked to make one for this, which I did, 
and put it in the first ‘‘shot” successfully ; and the same would 
apply horizontally. The plug isa simple article, being two discs 
and an india-rubber ring ; the peculiarity being, the greater the 
pressure against the inside, when once in, the greater the tightness 
to any amount. BorTrTrne. 
6, Daberateces, Portman-square, 
London, W., May 5th. 
































BATAVIA EXHIBITION. 


S1r,—The last inward mail has brought us an intimation from 
the Committee of the Foreign Section, that they will be glad to 
receive photographs of all descriptions of machinery and manu- 
factures of a kind likely to be suitable and interesting in the 
colony, and they will also be pleased to have catalogues from 
manufacturers for distribution. We will be only too glad to give 
any further information to firms or persons desirous of taking 
advantage of the above ; but communications on the subject should 
be addressed to us as quickly as possible, seeing that the Exhibi- 
tion opens on the lst August, and that the last exhibits must leave 
here not later than a month from now. 

We have undertaken the electric lighting of the main portion of 
the Exhibition, and as we are sending out attendants, we will be 
very willing to give assistance in the distribution of catalogues, &c., 
to any who wish to take advantage of the above invitation. 

10 and 11, Queen-street-place, Jno. BIRCH AND Co. 

London, E.C., May 8th. 


THE ENGINEERS OF THE FUTURE. 


Sir,—Taking Dr. W. Anderson’s ‘‘ James Forrest” lecture— 
pages 377-8, May 5th—and your remarks—page 385, same issue— 
on Board of Trade methods with Channel steamers as our text, 
only one conclusion to my eye seems practicable, however curious 
onth result may appear to modern heralds or marine architects, 
not well up in logical sequences, viz.:—(1) Owing to inter-depend- 
ence of abstract science and engineering, and the changes from 
rough-and-ready experimental modes of progression to the abso- 
lutely certain results obtained from applied mechanics of the 
highest order, we must hold that schoolmasters are no longer to 
be trusted as guides for future engineers. (2) While the Board of 
Trade persist by their practice in holding the abnormal doctrine of 
effete naval architecture, we can. only come to the conclusion, 
either that ‘‘the only competent schoolmasters are located some 
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May 12, 1899. 








where abroad,” or “‘efficient judges of facts are conspicuous only by 
their absence.” 

As both or either would be absurd as deductions, does it not 
follow that there must be either gross laziness somewhere, or else 
considerable confusion of thought or practice and misapprehension 
on all sides, beyond what arises from mere indefinite surmises of 
the uninstructed as to the precise duties and requirements which 
both engineers and abstract scientists of the future and present are 
expected to display ? 

urely these are points that ought not to be left, in an age 
professing extra-educational acumen, to blind chance for settle- 
ment, unless, indeed, it be desired to let things drift, as was done 
in Ancient Egypt and numerous other places recorded in history, 
till theory and practice took absolutely divergent lines, and the 
lines between them became obliterated through the precincts of 
each having never been defined or renter ee by specialists who 
understood what was really wanting. Y. Kent. 

Southport, May 8th. 


FREE TRADE, FAIR TRADE, AND NO TRADE. 


Str,—If “‘X. X.” had waited a day or two he would have found his 
question answered in the same telegraphic summaries which are 
apparently his only information on the subject, under the three 
heads of sale of bonds in London, sale of bills against future ship- 
ments, and shipments of specie. That is to say, owing to such 
causes as the Chicago Exhibition and the expectation of cholera in 
Europe, American traders expect a busy season; expect to sell 
over their own counters the goods that in ordinary years are sold 
retail in London and Paris, and are providing accordingly by 
importing such goods. This is not “political economy,” but 

inary traders’ newspaper information; and so for a few weeks 
we get an abnormal excess of imports and stringency in the New 
York money market, which is relieved in the three ways mentioned. 
Last year the U. S. A. appear to have exported about £40,000,000 
more than they imported. Does ‘‘X. X.” snow what the balance is 
one way or the other for the current year, or even which way it 
so far? Does he snow that the State has not paid for imports 
in gold? He must be very new to the subject if he has only just 
learnt that Board of Trade statistics may mislead the inexpert. 
May 9th. W.A.S. B 





INDICATORS FOR GAS ENGINES. 

Sir,—It is well known to all experimenters that most indicators 
show extraordinary efficienci These efficiencies were exceedingly 
useful to gas engine makers who gave the indicated horse-power of 
their engines. In fact, indicated horse-power was frequently 
associated with actual horse-power, whereas 25 per cent. off the 
indicated would have represented what may have been expected 
of the engine for long runs. I have used several makes of indica- 
tors, some showing a cut-off at half stroke, others with the 
much-talked-of rounded corner, &c. Of all the indicators I have 
used, I have never had one that would approach a small Thompson 
—by Schaffer and Budenburg. This indicator I have used on 
high compression gas engines, 250lb. maximum pressure, and 
running at a piston speed of 600ft. per minute. Of course the bar 
was of special design for gas engines. TESTER, 

May 8th. 








LONG STEEL PLATES. 


Str,—I should feel much obliged if you would allow me to 
correct an erroneous statement made by your North of England 
correspondent in your last week’s issue, and at the same time do 
me the favour of allowing the correction to appear in your next 
number. He makes the remark that some steel plates lately 
rolled by the Consett Company, 60ft. long, 50in. wide, and Hin. 
thick, ‘‘are the longest that have been rolled in this country, and it 
is believed in the world.” 

Our steelworks manager, Mr. Mills, rolled a plate the week 
before last 75ft. long, 42in. wide, and sin. thick. This you will 
readily see isa far longer plate, and requires considerably more 
rolling. DovucLas Upton, General Works Manager. 

The Stockton Malleable Iron and Steel Works, 

Stockton-on-Tees, May 8th. 








IRON AND STEEL INSTITUTE. 


THE annual meeting of the Institute will be held at the Institu- 
tion of Civil Engineers on Wednesday and Thursday, the 24th and 
25th days of May, 1893, commencing each day at 10.15 0’clock a.m. 
The following programme of arrangements has been issued :— 

Wednesday, May 24th.—9.30 a.m., meeting of council at 25, 
Great George-street ; 10.15 a.m., general meeting of members ; 
the council will present their report for the year 1892; the Hon. 
Treasurer—Mr. David Dale—will present the statement of accounts 
for the year 1892; scrutineers will be appointed for the examina- 
tion of voting papers; the Bessemer gold medal for 1893 will be 

resented to Mr. John Fritz, of Bethlehem, Pa., U.S.A.; the 
ident-elect— Mr. E. Windsor Richards—will deliver his 
inaugural address. The following papers will be read and dis- 
cussed: (1) ‘‘ On the Elimination of Sulphur from Iron and Steel” 
—second paper—by Mr. J. E. Stead, Middlesbrough ; (2) **On the 
Saniter Process of Desulphurisation,” by Mr. E. H. Saniter, Wigan. 

Thursday, May 25th.—10.15 a.m., general meeting of members at 
the Institution of Civil Engineers. The following papers will be read 
anddiscussed: (3) ‘‘On the Basic Process at Witkowitz,” by Mr. F. 
Kupelwieser, Witkowitz ; (4) ‘‘ Notes on Puddling Iron,” by Mr. 
John Head, F.G.S., M. Inst. C.E., London ; (5) ‘‘On a Recording 
Pyrometer,” by Professor Roberts-Austen, C.B., F.R.S. 

The order in which the papers shall be read is given as far as 
can be determined in advance; but circumstances may arise to 
cause this order to be changed. Members notifying the Secretary 
of their intention to be present at the meeting may, as far as 
— have copies of the papers forwarded to them in advance. 

Visitors’ tickets will also be forwarded on application. 








Sm James ANDERSON.—We t to have to announce the 
death of Sir James Anderson, which took place in London on the 
6th, after a few months’ illness. He received the honour of 
knighthood in 1866, on the completion of the laying of the Atlantic 


telegraph cable, having been in command of the Great Eastern. 


while that vessel was engaged in the work of putting the cable 
down. Born at Dumfries in 1824, and iaeeunel in that town, he 
entered the mercantile marine at the age of sixteen, and before he 
took charge of the Great Eastern he had commanded sailing 
vessels to India and China, and had risen to the command of 
Cunard steamships. He successively commanded fourteen steam- 
ships belonging to the Cunard Company in the Mediterranean and 
the Atlantic, and it was while in command of the China, the first 
screw steamship built by the Cunard Company for the Atlantic 
service, that he was selected for the command of the Great Eastern 
for the Atlantic Cable Expedition of 1865. This cable, as is well 
known, was lost in mid-Atlantic, but such experience was gained 
that the cable of 1866 was successfully laid, and that of 1865 was 
picked up from a depth of over two miles, and completed. For 
the part he took in this work he received the honour of knight- 
sell i He has since been connected with no fewer than twelve 
cable companies, and wrote a book on “ Statistics of Telegraphy,” 
papers on ‘Cables in Time of War,” ‘‘ The Government Purchase 
of Submarine Cables and Reduction of Telegraph Rates,” and 
“The Tel phic Communication of the Empire and a Compari- 
son of the Routes to the East,” and was one of the starters of the 
Electrician. He was a Fellow of the Royal Geographical Society 
and of the Statistical Society, and was a man of extremely genial 
and kindly disposition. Since 1866 he has been panes rinci- 


y in business. He was managing director of the rm 
‘elegraph Company, and was connected with several other under- 
takings of a similar nature. Sir James Anderson was twice married. 








THE ENGINEER. 


SHALLOW CONDUIT FOR CABLE RAILWAY. | and all engine and boiler connections, &., baving been made on 
Friday, the ship left the Nore at 9 a.m, on the following mornj 

THE accompanying illustration represents an American | for a four hours’ forced draught full-power trial, the results ¢ 

design for a cable railway, the object of which is to avoid | Which were that with an inch of air pressure in the stokeholds an 

the expense involved by the construction of large deep con- | *™ple supply of steam at a boiler pressure of 150°77 lb. per square 


. : inch was easily maintained, the revolutions of the engines—whj 
duits. In general the conduit passes through the yokes, but | \ 00. pemarka 1y uniform—reached a mean of 102 per timate eon 


in this design an iron conduit is used, resting upon and ag te. i 

bolted to the yoke, the girder rails, with side bearing heads in ad mek = eae Memned iw cole ee 
the case illustrated, being also bolted to the ends of the yokes. | taken at two-hour intervals, being 18 knots per hour throughentth, 
The tie rods prevent the closing of the slot in the conduit. | trial, the mean draught of the ship at the time being 25ft. 6in 
The conduit proper is only 12in. deep and 93in. wide—while | These trials give an excess in power radi ye over that contracted 
with ordinary cable road it is often 24in. by 15in.—and the | for of 507 indicated horse for the natural draught, and 625 for the 
pulleys are placed in wheel pits, as shown to the right of the | forced draught. : ys, 
illustration. These pits are accessible by removable covers, | ,, The propelling machinery of the mugeas of India is of Messrs, 
and are connected with a pipe drain to prevent flooding of Humphrys, Tennant, and Co.’s now well-known make, and jg 


A baa . identical in design and dimensions with that fitted by th 
the conduit. The total depth of excavation is only 2lin., and eminent firm to her sister ship, the Royal Goversign, 0 meat ae 


is uniform throughout, the wheel pits being between the | gnest and most successful battleships afloat. The engin 

° . * . ° e 
yokes, while with the ordinary construction of a cable road twins, of the inverted vertical three-cylinder triple-ex a je 
the depth is generally about 3ft. for the yokes, and 4ft. for | their general design and dimensions, as also the number and sizes 
the wheel pits. The immense first cost of the ordinary style | of the boilers, being the same as those fitted by the Messrs, 


pits CH OTe TT) Pe) () eT | 
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SHALLOW CONDUIT FOR CABLE RAILWAY 


of cable road precludes the adoption of this system of traction | Humphrys and Co. to the battleship Hood, described in our issue 
for any lines but those with very heavy traffic; but the style | of February 17th ult. 


ion illus : " , The principal dimensions of the Empress of India are the same 
eben eis ng is designed to make the system as those of the Royal Sovereign and the Hood, being 380ft. lor 


between the perpendiculars, 75ft. beam, and displacement at loa 
draught 14,150 tons, but she and the Royal Sovereign differ from 
the Hood in being barbette ships, the latter being a turret ship. 


THE LATE FREDERICK RANSOME. The armament of all the battieships of the Royal Sovereign class 
is the same, and comprises four—two forward and two aft—67-ton 


THE death is recorded of Frederick Ransome, for many guns, mounted ex barlette, 13hin. bore, firing a projectile of 
years a well-known figure in London, and one who is, we | 12501b., with a powder charge of 6801b.; ten 6in. 100-pounder 
believe, the last of his generation of his family, a generation | quick-firing guns, four on the main deck and six on the upper 
of shrewd and clever businessmen. He was well known as the deck ; sixteen 6-pounder and nine 3-pounder quick-firing guns ; 
inventor, amongst other things, of “ flint soup,” a decoction | two field guns, several machine—Maxim—guns, and seven torpedo 
produced by the powerful combined action of high-temperature | tubes, two being submerged. In addition to her main armour- 
steam and caustic alkali, and one which he invented after belt on either side, 250ft. ong by S8hft. deep and 18in. ‘maximum 
having previously tried and used other materials for cement- ee =~ — = ae lone g eterig few 2 
ing discrete materials for making artificial stone, a manu- er rid rs belt si —— ree 
facture upon which he commenced to experiment when @| (pn the completion of the machinery trials on Saturday last the 
youth. He very early cemented together into strong masses | ship was at once prepared for her official gun trials, which took 
the chippings from the dressing of millstones at the Orwell | place on the 8th inst. These consisted in the firing of three rounds 
Works, Ipswich, and subsequently a manufactory was started | from each of the heavy guns in the fore and aft barbettes. The 
at Ipswich, and large quantities of his artificial stone | first round from each gun in both barbettes was fired with a 
made, and used in this country and abroad. The material, | ane ry “ap cg tee Bed tat nly ag seg _ 

“ fj a ” = starboard m in fore r > aun one ;, the 
ronen dang eg nn at on aa hans aa a pov second and third rounds being fired with full charges at different 
in hardening. It was used for the ornamental] | ®lev@tions and bearings before and abaft the beam. The first and 
rp am Eng a . : cee second rounds were fired independently, and the third simultane- 
string courses, pilasters, and other situations in buildings, | ously, The 6in, 100-pounders fired two rounds, the 6-pounder and 
but the chloride solution which was used in the process of | 3-pounder four rounds, and the machine guns fifty rounds per gun. 
manufacture subsequently formed with the silicate soda a | The whole of the gun trials were carried out most pon ade 
soluble chloride of sodium which had to be washed out of the | without the slightest hitch. 
mass. This was done with sufficient success for many pur-| ll the four battleships ordered to be built in the Royal Dock- 
poses, but for outside work it was not successful enough. | yards, viz., the Royal Sovereign, Empress of India, Hood, and 
The salt never ceased to show itself anew, and hence the | Repulse, each of which has been engined by Messrs. Humphrys, 
employment of the material gradually ceased. It was, how- | Tennant, and Co., have ern serine - heey Mey seen pes Acorn 
ever, used in building the India Offices, St. Thomas’s Offices, the ordeal of the various trials through whic e Naval authorities 


A nari 4 deem nec , and it is no small credit to their designer, 
the Brighton Aq um, the Albert Bridge at Chelsea, some builders, and the contracting engineers that they have together 


churches, in several of the Metropolitan Railway stations,and | ...ceeded in producing and adding to the existing fleet four of the 
at the London Docks. Some was also sent to Bombay, Cal. | est and aa moreno battleships in the Britich Navy. 

cutta, and New Zealand. A paper on the subject was read | e deck machinery of the Empress of India, which included 
before the Institution of Civil Engineers, of which he was the capstan, anchor, steering, a telegraph gear, having been 
elected an Associate in 1848, and will be found in vol. vii., | successfully tested prior to the machinery trials, the ship will 
p- 57. This gives an account of the material and the process, | return to Chatham to be completed in read for the forth- 
some improvements in which were subsequently made and ng naval vres. 

employed in the manufacture of what were probably the best 
grindstones for edge tools ever placed on the market. They | Lonpon CHamBER oF COMMERCE—ENGINEERING TRADE SECTION. 
cut steel with remarkable rapidity, and with very small pres- | —The engineering trade section of the London Chamber of Com- 
sure and heating. In later years Ransome turned his atten- | merce, at its annual meeting on Tuesday last, re-elected Sir Edward 
tion to the manufacture of Portland cement, and notices of | H- Carbutt, Bart., as its chairman for the ensuing year, Sir 


: - is di . j . . - Douglas Fox, Mr. R. J. Jenkins, and Mr. Reginald Middleton being 
his work in this tion appeared from time to time in our ze-dlscted deputy-chairmen. "The coction ‘decided to abolish its 
pages. Mr. Ransome was in his 76th year. 


standing committee, and convene the whole membership to all 
future meetings, electing special committees to deal with 
special subjects. The Employers’ Liability Bill, now before 
BRIDGES ON THE MANCHESTER SHIP CANAL. | Parliamout, was under discussion, and in regard to this question 
generally, the opinion seemed to be that employers should 

On page 406 we give further illustrations of bridges built | be allowed the opportunity of insuring themselves against 
over or in connection with the Manchester Ship Canal. One is | liability. It was agreed that at the proper time the Chamber 
a road deviating bridge carrying a road over the Mersey at | should oppose the second clause of Mr. Fenwick’s Merchan- 
Watton near Warrington. The other is a view from the dise Marks Act Amendment Bill. This Bill reggae - 
down side of the interior of one of the pairs of girders of the | ly, that all foreign goods coming into this country shall be 


: F : P . marked with the country of origin, to which there is perhaps not 
Acton Grange Viaduct, a top view of which was given in our so much objection, although the export trade complains that the 


last impression. Further views of these bridges will be given present Merchandise Marks Act, under which it is not compulsory 
in another impression, with particulars. to mark goods with the country of origin, but under which they 
may be imported ~~ -, not et — — make 1 
compulsory to mark on s manufactured at home the name o 
TRIALS OF H.M.S. EMPRESS OF INDIA. the ao acturer and oss of manufacture. With the present 
ramifications of trade, this is a uirement which itis obviously 
THE new first-class battleship Empress of India, sister ship to | impossible to comply with. Col. Howard Vincent’s Bill, which 
the Royal Sovereign, and the last a the four completed battle- | simply requires all foreign goods to be marked with the country of 
ships of the same class, ordered to be built in the Royal Dockyards origin, which has now been before Parl t for two ’ 
under the Naval Defence Act of 1889, underwent her official trials | and which may be adding to the ranks of its epee was under 
last week off the Nore. The vessel was designed by Mr. W. H. | discussion, but it was agreed, having regard to the different points 
White, C.B., Director of Naval Construction, built at Pembroke | of view from which this legislation is required by manufacturers and 
Dockyard, engined by Messrs. Humphrys, Tennant and Co., of | distributors, to consider it further atthe next meeting. The discre- 
Deptford, and completed at Chatham. A preliminary run to | pancy frequently found toexist between the specification and pattern 
insure all being in readiness having been made in the early of | in econ hey Government contracts was on the agenda paper for 
the week, the official machinery trials—at which the following | discussion, but in the absence of Mr. Jenkins, who had brought 
representative officials attended, viz., Mr. Oram, of the | the subject forward, it was to defer its consideration. A 
Admiralty, Mr. Castle, chief inspector of machinery, | discussion was raised on the patent laws by a letter from the 
Mr. Littlejohns, chief engineer, and Mr. Whiting, con- | Manchester Chamber of Commerce inquiring whether the London 
structive department of Chatham Dockyard, Mr. Soper for | Chamber would be prepared to co-operate ‘‘in bringing a Bill 
the contracting engineers, and Capt. Andoe, R.N., of the Chat- | before Parliament to reform the present patent laws, so as to make 
ham Seockoent Reserve, who was in command—were commenced | them, so far as relates to preliminary examination, analogous to the 
on Thursday, May 4th, on which day the ship underwent a natural- | law and practice at present in force in the United States of 
draught full-power trial lasting seven hours, when with steam at a | America.” The chairman was opposed to Government officials 
boiler pressure of 148°351b. per square inch, maintained with an | being left to determine as to the novelty of an article. After a 
air pressure of ‘Slin. uf water, and a mean vacuum in the con- | general discussion, in which opinion was. divided as to whether, 
densers of 29in., the engines attained a mean speed—of ea without adopting the United States system, some amendments 















































regularity—of 96°2 revolutions per minute, and developed a total | might not advantageously be asked for in the present patent laws, 
of 9507°58 indicated horse-power, An examination of the bearings | it was agreed to a special meeting to consider the question, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On 'Change to-day—Thursday—in Birmingham, and yesterday in 

Wolverhampton, the Colonial position militated against transactions 

for export ; but home trade was im oroved in structural material 

by the continued fine weather. Marked bars were quoted £7 10s., 
with £8 2s. 6d. as the quotation of Earl Dudley's Company. 

Second-class branded bars were £6 5s. to £6 10s., merchant sorts 

£6, and common £5 10s., down to—in exceptional instances— 

£5 ‘5s. ‘The Monmoor Ironworks, Wolverhampton, at one time one 
of the leading sheet and plate works in the district, but which have 
been closed for some time in consequence of bad trade, are, it is 
understood, to be offered for sale. An offer of £8000 is believed 
to have been made for them, the vendors, however, asking for at 
least £11,000. Hoops are £6 to £6 5s. for export, and £6 5s. to 
£6 10s. for home qualities. Strip is £5 10s. down to £5 7s. 6d. 

Sheet prices are £6 15s. to £7 for 24 gauge, and £7 10s. to £7 15s. 

for 27 gauge. Satisfaction is expressed that the export trade in 

alvanised sheets is improved, compared with a year ago, as to 

quartity, though values are lower, For the four months just 
ended, the shipments totalled 55,767 tons, against 52,396 tons last 
year, and 53, 2 in 1891. ; 

In pig iron limited sales are being made for early delivery. 
Prices are 34s, to 35s. for Staffordshire cinder pigs, 48s, to 45s. for 
part-mines, and 56s, 3d. to 57s, 6d. for hot-air all-mine. Hematites 
are 50s. to 57s. 6d. for Welsh and Cumberland forge sorts respec- 
tively, delivered here. Foundry sorts are 57s, 6d. to 60s. North- 
ampton and Derbyshire makes range from 39s, up to 43s. 

The ineering trades continue moderately engaged both for 
home and export, and, relatively ee they occupy a better 
position than do the iron and steel trades proper. The railway 
rolling stock firms have a good deal of work in hand. 

New colliery machinery of the most modern design has just been 
ordered from some of the Lancashire engineering firms by certain 
of the Cannock Chase coalowners, who are engaged in making new 
sinkings. The specifying and erection of the plant is in the hands 
of local engineers 

Fans and other classes of ventilating apparatus should be in 
improved request in the Potteries, as the result of the annual 
report of the Chief Inspector of Factories, The opinion is quoted 
of Mr. W. D. Cramp with reference to the china and earthenware 
factories of North Staffordshire. He says that since the introduc- 
tion in 1887 of the process of “‘ towing” —or dressing the scraped 
aud sand-papered surface of dried clay articles with a bunch of 
tow—some kind of mechanical means, more or less effec- 
tual, has been provided to carry off the dry dust. He is, 
however, of opinion that much more should be done in this 
direction. Mr. Cramp further points out that, to be effective, 
fans require to be put up on scientific principles and kept in good 
order. The success of fans at various works has shown that where 
these conditions are attended to, ‘‘even in the dustiest of all pro- 
cesses in an earthenware factory—namely, that of towing—the 
rooms and the persons of the workers, and their lungs also, can be 
kept as clear of dust as in the least dusty processes.” What is 
required, he further deciares, is ‘‘ the perfection of the fan system 
in all towing shops, and its extension to all shops in which 
pot ste fi hollow-ware pressers, turners, ware-cleaners, &c., are 
employed.” Dr. Arlidge, certifying surgeon for Stoke and 
Longton, is also quoted as strongly advocating extended fan venti- 
lation, not only to draw away dust, but also to change the air ; for 
when hot steam pipes are used for drying purposes, ‘‘the air 
becomes very stagnant and requires mechanical means to constantly 
change it.” Such opinions, confirmed as they are by the official 
sanction of the Chief Inspector, are of considerable busi value 
to fan manufacturers, who should not fail to improve the business 
opportunities thus afforded. 

idland manufacturers note with interest that the value of our 
month’s foreign trade in railway passenger carriages has doubled ; 
having increased from £14,106 in April, 1892, to £28,153 in April of 
the present year, A great improvement has also taken place in the 
fourmonths’ trade—from £67,618 in 1892, to £120,516. With regard 
to railway trucks, the value of the month’s trade improved from 

£50,714 to £63,713 ; but the four months’ total of £193,354 was a 

reduction of about £5000 upon the corresponding period of 1892. 

The value of machinery exported during the month fell from 

£896,784 to £816,922 ; and for the four months from £3,488,565 to 

£3,179,816, Steam engines declined for April from £365,534 to 
£199,537 ; and for the four months from £1,005,303 to £877,714. 

Cycles for the month rose in value from £96,021 to £126,683, or 

about 30 per cent. 

_ Although the value of the iron and steel exported for the month 

is a decline of £14,450, and for the four months of £244,787, yet it 

is satisfactory that there has been an improvement in quantity 
alike for the short and longer period—of 28,641 tons and 38,349 tons 
respectively. 

Machinery for mixing detonating compositions at ammunition 
manufactories, automatically instead of by hand, and which is 
employed at Messrs. Kynoch and Co.’s factory, Witton, near 
Birmingham, as well as at some other explosive factories, receives 
favourable mention in the annual report of the Government 
Inspectors of Explosives. The machine is known as the ‘jelly- 

” type—adapted originally from a system used in France. 

The mixing is effected—behind a screen—by means of a string 

attached to the lower end of a bag, in which the ingredients to be 

mixed are placed. By raising and lowering the string the com- 
agen 1s kept in constant movement and turned over and over. 
he operation is assisted in some cases by small discs of india- 
rubber affixed on the strings under the bag, and in other cases by 
little india-rubber balls in the bag. This machinery has proved 
peculiar] ful in limiting the effects of accidental explosions, 
and the inspectors express the hope that its use will ultimately 
me general, 

Mining engineers in this district note with satisfaction that a 
tribute to the improved condition of mines in the Midland coalfields 
in regard to systematic timbering, and other points of manage- 
ment, is paid by Mr. W. B. Scott, in his annual report as Mines 
Inspector for South Staffordshire. To this, among other circum- 
stancns, is attributed the reduction in the death-rate from falls of 
roofs from 78, in 1881, to 14 last year. Apropos of roofing, I may 
point out that steel is taking the place of timber for roofing and 
Propping purposes to an increasing extent in the Cannock Cine 
and Walsall localities, and colliery managers express themselves as 
very pleased with the advantages they derive from the change. 
Rage the initial cost is higher than timber, yet the much longer 
life of the metal far more than compensates for this. The steel 
girders when bent out of shape by pressure can be turned up on 
the opposite side and used over again, whereas timber props under 
similar circumstances would have been at once smashed. 

















NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

_Manchester.—There is still no improvement to report in the con- 
dition of trade here. So far as engineers are concerned the 
— remains very much the same, some branches being kept 
airly well ore. whilst others are only indifferently supplied 
with work, and the only new feature is that perhaps orders are not 
coming forward quite so freely amongst boiler-makers as they were 
a short time back ; but stationary engine builders are rather better 
off for work. Engineering firms generally are in no worse position 
than they have been for some time past, and the returns of the 
trades union societies as to employment show no appreciable 
increase in the number of out-of-work members on the books ; the 
Steam Engine Makers’ Society, indeed, reporting a decrease of 
about 1 per cent. in the number of members on donation benefit, 





and a better condition of employment in the marine centres. In 
the iron and steel trades business still drags on from hand to mouth 
in a very unsatisfactory manner, with a persistent downward 
tendency in prices ; speculative low sellers apparently leading the 
market, and iron being offered through second hands at con- 
siderably under makers’ quotations, with the result that week by 
week prices are gradually but surely pulled down. 

Although the attendance on the Manchester iron market on 
Tuesday was about an average, the buying going on both in raw 
and manufactured material continues extremely small in weight, 
and the general expression of opinion now is that until after the 
Whitsuntide holidays there will be very little doing. Lancashire 
makers of pig iron are, as reported recently, out of this market, 
and their quotations for Manchester delivery are simply nominal, 
but their works prices may be quoted at Meme Frcos, fy 40s, for 
forge, to 41s. for foundry, less 24. The cheapest iron just now 
offered in the market is Lincolnshire, forge numbers of which can 
be bought as low as 39s. 6d., with foundry qualities obtainable at 
about 40s, 6d. to 41s., less 24, delivered Manchester, although it 
is exceptional where makers actually quote within 6d. per ton of 
these figures. For Derbyshire foundry iron, makers still quote, 
according to brand, from about 45s. 6d. to 46s. 6d., less 25, 
delivered Manchester, but they are doing little or no business here. 
For outside brands, prices remain much as last quoted, ordinary 
foundry Middlesbrough being obtainable at about 42s, 4d., with 
named brands quoted at 42s, 10d., net cash, delivered Manchester. 
Scotch iron can still be bought through merchants at considerably 
under what makers are quoting, Eglinton being readily obtainable 
at about 43s. 9d. to 44s., and Glengarnock at 45s. 6d. to 45s. 9d., 
net, prompt cash, delivered at the Lancashire ports. 

Finished iron makers still report business coming forward very 
slowly, and in most cases they are short of orders to keep them 
going even from hand to mouth. For bars makers’ quotations 
remain unchanged at about £5 10s, for Lancashire to £5 12s. 6d. 
for North Staffordshire qualities, delivered in the Manchester 
district, but, if anything, less firmness is being shown in holding out 
for list rates, and for good specifications Lancashire makers, in 
some Cases, might give way about 1s. 3d., whilst North Stafford- 
shire bars are obtainable at about £5 10s., delivered here. In 
other descriptions of finished iron there is no quotable change to 
report, the members of the Hoop Iron Makers’ Association on 
Tuesday deciding to make no further change, at any rate for the 
present, in their list rates. 

In the steel trade business is very quiet all through, with prices 
weak ; although for the best foundry hematites makers are not 
quoting under about 53s, 6d. to 54s., less 24, delivered Manchester, 
there are much lower sellers in the market, whilst common steel 
billets can be bought at from £4 to £4 2s. 6d., and Lancashire 
makers are now sellers at £4 3s. to £4 4s, net cash, delivered Man- 
chester. For steel boiler plates prices are irregular ; £6 7s. 6d. is 
still about the average figure for the best qualities delivered Man- 
chester, but there are ordinary steel boiler plates readily obtainable 
at £6, and some of the inferior qualities are offered at as low as 
£5 10s., delivered here. 

In the metal market business continues very slow, but for manu- 
factured goods list rates are still maintained at late quotations. 

With the exception that the present very limited production of 
slack causes a pressure of demand for engine fuel, with a hardening 
tendency in prices, a very depressed tone is reported all through 
the coal tone of this district, and three to four days per week 
represent the full average that the pits are kept running. The 
better qualities of round coal, suitable for house-fire purposes, are 
not moving off any more freely than in the quietest period of the 
summer season, and prices are gradually tending downwards, re- 
ductions of 6d. to 1s. per ton being quoted in a good many cases. 
Best Wigan Arley is only, in exceptional cases, fetching more than 
lls. Pemberton 4ft., 9s. 6d. to ibs., and common house fire coals, 
7s. 6d. to 8s, per ton. The lower qualities of round coal for steam 
and forge purposes continue a general drug, and prices are so much 
a matter of special arrangement that there are no really fixed 
quotations; but generally it may be said that ordinary steam and 
forge coal can be bought from as low as 6s. per ton upwards at 
the pit mouth. The usual contracts that are now being placed for 
locomotive fuel and -making coals are being competed for at 
very low figures, which represent a reduction of quite ls. per ton 
upon the prices obtained last year. The railway companies have 
been enabled to buy locomotive fuel without difficulty at 6s. 3d. 
per ton at the pit mouth, and where any gas-coal contracts have, 
so far, been placed, colliery proprietors have had to quote very low 

orices, whilst contracts for the supply of coal for steamers’ use 
ave been taken at 1s. to 1s. 6d. per ton under the prices obtained 
last year. For engine fuel better prices are being got, ranging 
from 3d. to 6d. per ton upon recent quotations, burgy at the pit 
mouth averaging 6s. 6d. to 6s. 9d.; the best qualities of slack, 
5s. 3d. to 5s. 9d.; medium, about 4s. 6d. to 4s, 9d.; and common, 
about 4s. per ton. 

The shipping trade remains in much the same position as reported 
of late ; very low prices are being quoted for steam coal delivered 
at the ports on the Mersey, 8s. per ton being about an average 
figure; but there are sellers in some cases at as low as 7s. 6d. per 
ton for delivery at the Garston Docks, or the High Level, Liverpool. 

Barrow.—There is again a much weaker tone to note in the 
hematite pig iron trade of the North-West of England, and this is 
strikingly shown this week by the shrinkage of price. Makers are 
quoted 45s, 6d. for mixed Bessemer Nos. net f.o.b., and warrant 
sellers ask 44s. 10$d. net cash, while buyers offer 44s. 9d. Very 
little business has been done during the week either in makers’ 
iron or warrant iron, and prospects are not satisfactory so far as 
the future is concerned. The consumption has fallen off consider- 
ably, and makers hold very few orders. On continental account 
there is very little doing, and colonial and foreign sales are smaller 
than have ever been known to be at this time of the year. On 
home account the business doing has been considerably narrowed, 
and other makers of hematite are underselling smelters on the 
West Coast. Stocks remain steady, there being still 64,218 tons 
in warrant stores. There are still thirty-three furnaces in blast, 
and forty-four are standing idle. 

Iron ore has a very poor market, and the demand for forward 
use has fallen off very considerably. Old orders are only renewed 
in small parcels. The only mines in the district which are fairly 
employed are those of Hodbarrow, in South Cumberland. They 
are securing 9s. 6d. per ton for ore, but ordinary qualities through- 
out the district only realise 8s. 6d. net at mines, and screened 
samples lls. Spanish ore is quoted at 9s. delivered. 

The steel trade shows rather more life in heavy rails, but this is 
practically the only department of the trade which is at present in 
operation. Orders for light rails are scarce. Nothing is doing in 
steel shipbuilding material. Makers are much more undersold 
than they have been. bps mye bars are quiet, and nothing is being 
done in blooms, billets, slabs, and wire va Prices are unchanged. 
Heavy steel rails are still at £3 15s. net f.o.b. 

In the shipbuilding trade business is very quiet, and no new 
orders are to hand. ] yards are gradually becoming more and 
more inactive. There is but a small demand for new tonnage, and 
that is subjected to severe competition. 

Coal and coke very quiet, but prices are unchanged. 

Shipping is quiet. e exports of pig iron and steel from West 
Coast ports this week represented 12,026 tons, compared with 9053 
tons in the corresponding week of last year, being an increase of 
2863 tons. The aggregate shipments this year represent 276,157 
tons, compared with 267,943 tons at the same period last year, a 
decrease of 8214 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THINGS go from bad to worse in the coal trade. The extra- 
ordinary spell of fine weather combines with the dulness in the 
heavy industries to lower the demand, which is further affected by 





the bitter strike at the Hull Docks and the cutting competition 
from the coalfields which have the advantage of sea freights. 
Thus the three qualities of fuel—house, steam, and manufacturing 
—are all affec The result is, that three days a week are with 
difficulty worked in several districts. It is noteworthy that the 
output for the three days is found to be as large as when four or 
even four and a-half days were worked, the miners in the lack of 
constant employment taking advantage of all they can get. The 
London demand for house coal is set down as exceptionally dull. 
Prices have not been so low since 1888, and supplies are obtainable 
in the Thames on terms which leave no margin after paying cost of 
delivering the coal to the metropolitan area. Silkstones are at 
10s. 9d. to 11s. 6d. per ton; Barnsley house, 9s. 3d. to 9s. 9d. per 
ton ; other qualities from one shilling a ton lower. 

The keen competition is causing even lower prices to be freely 
accepted. Steam coal is affected more by the detention of 
wagons at Hull than by the actual diminution in the export 
trade, as the ships from foreign countries simply ignore the great 
Yorkshire port, and go to Grimsby and Goole ; in some instances 
stopping at the Tyne and the Wear. Barnsley hards are quoted 
from 8s. 3d. to 9s. per ton; other qualities about 1s. per ton 
lower. Derbyshire coal is now largely sent to Grimsby, prices 
ranging from 7s. 6d. to 8s. 9d. according to quality. Engine fuel, 
slack, smudge, and coke in moderate request. 

The placing of the large railway contracts next month is already 
exciting much interest. Railway managers expect to secure 
supplies on easier terms than last year, and the probabilities are 
they will succeed in doing so. Local coalowners demur to the one- 
sided action of the Miners’ Federation, which leaves the Yorkshire 
and Derbyshire pits handicapped by the full 40 per cent. advance 
in wages obtained a few years ago, while in the North and in 
Wales reductions have brought down the remuneration to within 
13 per cent. of the figures at which wages stood prior to the 
“boom,” which sent values of coal up so quickly on the increased 
money paid to the miner. 

Hematites and forge irons continue at the old prices, with no 
likelihood of any change for some time. An improvement has been 
reported locally, but my inquiries fail to discover any confirmation 
of the statement. Bessemer billets are quoted at from £5 7s. 6d. 
to £5 12s. 6d.; Siemens-Martin steel, £5 17s. 6d. to £6 per ton. 
There is very little inquiry for either Bessemer or Siemens-Martin. 

In the lighter trades manufacturers of the higher grades of 
cutlery are fairly well employed. Lower qualities are not in 
request, the foreign competition being too keen, the Germans ex- 
celling in this cheap-priced class of goods. The ingenuity of 
the foreigner in getting behind legal restrictions would be admir- 
able if honestly applied. In scissors, for instance, cast metal blades 
are inserted into Unawdtet silver handles. These enter English 
rig enclosed in boxes bearing the words ‘‘ Made in Germany ;” 

ut it is the box alone which shows the legend. When the 
blades are removed and fitted with handles displaying the British 
hall-mark, merchants are easily persuaded they are the genuine 
English goods. It is said that these wares find their way into every 
part of the United Kingdom, and are bought under the impression 
that they come from Sheffield. It is annoying to find that the 
British hall-mark, which is. the favourite protection against 
fraudulent trading in silver goods, is made the very medium for 
getting foreign goods sold as home-made. 

The silver and electro-plated trades will largely benefit by the 
news of the betrothal of the Duke of York and Princess May. One 
of our leading local firms of silversmiths had heavy orders in 
hand when the premature death of Prince Albert Victor stopped 
all business. Now the engagement will give a fillip to these 
industries which they certainiy need. The Australian bank failures 
and similar drawbacks have adversely affected the business in silver 
and electro wares. The ivory sales at Antwerp, which have just 
been held, have resulted in better prices than were reali at 
London. The price of ivory very closely affects the cutlery, silver, 
and plated trades. 

The file manufacturers are rather busier. 
coming into greater use in this craft. An American has _pro- 
duced a machine for making rasps, the first mechanical ogee 
by which it has been found possible to cut rasps successfully. It 
is claimed for this machine that by its use the teeth are keener and 
more regular, and the life of the tool longer than in the case of a 
rasp cut by hand. Messrs. Samuel Osborn and Co., Clyde Steel 
and Ironworks, Sheffield, have acquired the sole right to the use of 
the invention in this country. The sheep shear season promises to 
be a very good one. Machinery is largely employed in the forging. 
Sheep-shearing machines are freely ordered, but the demand for 
hand-made shears is still fully maintained. 


Machinery is 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir cannot be said that in any branch of trade in this district an 
improvement either in demand or prices has appeared, and the 
state of the market generally is disappointing, for the shaking of 
commercial confidence, caused by the news from Australia, and the 
renewal of political disturbances in South America, when there 
appeared to be some reason to believe that a state of affairs more 
favourable to business was setting in, have led consumers to draw 
back. The Board of Trade returns of our exports were such as to 
impart a better feeling, for though the shipments were not equal 
to those of 1891, they were generally better than those of last year, 
and there appeared to be some reason to believe that the worst had 
been experienced. But the news of the last two or three weeks 
has counteracted the good influences, and business men are 
more prone to assume a pessimistic tone. It is, however, 
satisfactory to note that there are larger exports, and that 
many of the steamers that have been laid up all the winter 
are being set to work, but it is to be feared that freights at 
present do not prove profitable except to the newer steamers, 
which can be run at ‘comparatively small expense. One of the 
leading shipowners in the North—Mr. Christopher Furness, M.P. 
for the Hartlepools—gives it as his opinion that the worst in 
freights has been touched, and it is to be hoped that his forecast 
will prove correct, for most industries on the North-East Coast 
depend in a large measure on the prosperity of the shipping indus- 
try. Itis hardly to be expected that the shipbuilders will feel the 
change speedily, because there are still so many vessels laid up, 
and shipowners will be chary about ordering new vessels 
when employment cannot be had for the existing fleets. 
It will take some time to balance the overbuilding of the last three 
years, and after the recent experience of shareholders in shipping, 
they will not be eager for a long time to put their money in this 
class of property. Holders of unemployed capital appeared to 
think that putting it into shipping was the surest way of getting a 
large interest for it, and managers had no difficulty in securing all the 
money they required, particularly from inland investors. It is to 
be feared that there is not much likelihood of a resumption of 
activity in shipbuilding this year, however good freights are, and the 
outlook, therefore, for plate and angle makers, for marine engi- 
neers, for nut, bolt, and rivet makers, &c., is not so good. 

One of the satisfactory features of the market at the present 
time is the extremely heavy exports of pig iron from the Tees this 
month. This was somewhat unexpected, as May is generally a 
quiet month. The exports, so far this month, have been on a 
brisker scale than have perhaps ever been known, and during the 
first nine working days averaged over 4800 tons daily, whereas the 
average for last year altogether was only about 2000. Up to 
Wednesday night 43,698 tons of pig iron had been pS as 
compared with 27,606 tons last month, 22,641 tons in March this 

ear, and 16,625 tons in May, 1892, all to 10th. Large deliveries 
eon been made to Hamburg, Stettin, Cronstadt, and Italy. Italy 
endeavoured a year or two ago to exclude British pig iron and put 
heavy duties onit ; but the consumers there have found that the 
cannot do without it, and that British pig makers can still underse 
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competitorsin othercountries. Their pig iron, on accountof theduty, 
thus costs them ever somuch more than it need. Scotch consumers 
have increased their a as the difference in price between 
Cleveland and Scotch enables the makers of the former to under- 
sell the producers of the latter in their own markets. The present 
price of Cleveland pig is low enough to give it an advantage, not 
only in Scotland, but also on the Continent. With these heav 
shipments the stocks of makers are being considerably shane, 
but it is rather surprising that the stock in the public warrant 
stores continues to increase, more particularly as the quality of 
iron that is in the stores—No. 3—is that which is chiefly exported, 
and also as the price of warrants is below that of makers’ iron. In 
Connal’s stores on Wednesday night 70,306 tons of Cleveland pig 
iron were held, or 2518 tons increase this month. 

The price of pig iron with merchants is weaker, but makers 
uphold their quotations, as they can well afford to do, seeing that 
they are well supplied with contracts. None of the producers are 
yet compelled to press for orders, and accordingly none will sell 
No. 3 under 34s. for prompt f.o.b. delive , while the principal 
firms refuse to do business under 34s. 6d. There has been 
business done at 33s. 104d., but it has been by merchants, 
who have sold lots of a few tons in order to depress the 
prices, and so enable them themselves to buy, as they need 
to do, for their stocks are very small. Anyone who wants 
to buy in quantity must go to makers for his iron, and 
pay at least 34s. Middlesbrough warrants have drop to 
33s. 8}d. cash sellers. No. 1 Cleveland G.M.B. is steady at 36s. 6d. 
f.o.b., and makers get this from Continental consumers, who take 
nearly all that is made. Grey forge, owing to the depression in 
the finished iron trade, can, without difficulty, be had at 32s. 6d., 
and white is 32s. It is rather strange, considering that East Coast 
hematite has for some time been relatively cheaper than West 
Coast, the reduction in the iatter should have led to easier prices in 
the North-East—there appeared to be no necessity for it. Makers 
in this district, though quoting 43s. per ton for M. Nos., would not 
turn away a good order at 42s. 9d. 

The inquiries for steel railway material apparently have not 
resulted in many orders, and prices have not improved ; indeed, 
competition has been too keen for that. For heavy rails, £3 15s. 
net at works is regularly quoted ; but 1s. 6d. less would not be 
refused, by some manufacturers. It is difficult to see how sucha 
price can be profitable ; but doubtless it is less unprofitable to work 
at such a figure than to have the works standing altogether idle. 
Steel ship plates are easier, £4 17s. 6d., less 24 percent. and f.0o.t., 
being accepted ; a figure at which some of our leading manufac- 
turers cannot work. Steel angles may be had at £4 12s. 6d., less 
24 per cent. It is in the finished iron trade that the depression is 
most keenly felt, and there does not appear to be much prospect 
of its ever becoming prosperous again, considering that steel 
is so rapidly superseding it for almost all purposes. The old 
finished ironworks are steadily disappearing, or being converted 
into steelworks. Iron ship-plates can be bought at £4 12s. 6d., 
less 24 per cent., and angles are the same price. Thus iron and 
steel angles are practically sold at the same rates, and it is not 
strange that there is little demand for the former. Common bars 
are at £4 17s. 6d., less 24 per cent. and f.o.t., the prices of these 
being relatively better than those of any other kind of finished 
iron, as the steel manufacturers do not so much compete in this 
department. Mr. Malcolm Dillon, who has been for many years 
connected with banking in London, has been appointed secretary 
of Palmer's Shipbuilding and Iron Company, Jarrow-on-Tyne. 

Engineers and shipbuilders are doing a very poor trade, and pros- 
pects are not enco ing, but bridge builders are fairly well 
occupied, and have not felt the depression so keenly as those 
engaged in other industries. The Newcastle and Gateshead Town 
Councils have appointed committees to consider the advisability of 
erecting a high-level bridge across the Tyne from Pilgrim-street to 
Gateshead. The project has been talked about for some years, and 
it is acknowledged that such a bridge is badly needed. At Seaton 
Sluice a new high-level bridge is to be erected at a cost of over £2000, 
and a commencement will be made with the work in a few days. 
Mr. Thomas Mudd, of the Central Marine Engine Works at West 
Hartlepool, in order to prevent the damage done to tail shafts 
in steamers by galvanic action and general corrosion, is putting on 
a tube or sleeve to keep the water from the shaft. e sleeve is 
drawn over the end of the shaft until it reaches its place, where it 
is firmly fixed by cement, so that the action of the water on it is 
prevented. 

The members of the North-East Coast Institution of Engineers 
and Shipbuilders have, at the invitation of the proprietors, 

to visit the Leeds Forge about the 18th of July. At last 
Saturday’s meeting Mr. Robert Thompson was elected president of 
the Institution, and Messrs, W. Kilvington, A. Laing, and J. F. 
Walliker, vice-presidents. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been depressed this week, 
there being an easier tendency in prices. Scotch warrants have 
sold from 40s. 7d. to 40s. 54d. cash; Cleveland, from 33s. 94d. to 
33s. 8d.; and hematite has fallen from 45s. 5d. to 44s. 9d. 

The prices of makers’ pig iron are as follows:—G.M.B.,atship’s side 
at Glasgow, No. 1, 41s. 9d.; No. 2, 41s.; Monkland, No. 1, 42s. 6d.; 
No. 3, 41s.; Carnbroe, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Gartsherrie 
and Clyde, Nos. 1, 47s. 6d.; Nos. 3, 44s. 6d.; Calder, No. 1, 48s. ; 
No. 3, 45s.; Summerlee, No. 1, 49s. 6d.; No. 3, 45s. 6d.; Langloan, 
No. 1, 53s. 6d.; No. 3, 45s. 6d.; Coltness, No. 1, 53s.; No. 3, 
47s. 6d.; Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s.; 
Dalmellington, No. 1, 45s.; No. 3, 43s.; Eglinton, No. 1, 43s, 6d.; 
No. 3, 42s. 6d.; Shotts, at Leith, No. 1, 52s.; No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6966 tons, compared with 5912 in the corresponding 
week of last year. Of the total, Germany took 600 tons; Italy, 
809 ; Russia, 530; Canada, 540; United States, 125; India and 
South America, 100 each; Holland, 170; Australia, 215; other 
countries, 167 ; the coastwise shipments being 3610 tons, against 
3225 in the same week of 1892. The total pig iron shipments since 
the beginning of the year are 112,410, compared with 106,124 tons 
in the corresponding period of last year. 

There is no change in the total number of furnaces in blast, 
which is seventy-one, com with seventy-seven at this time 
last year. At Gartsherrie ironworks and Clyde one furnace in 
each case has been transferred from ordinary iron to hematite. 
Inquiries go to show that the change does not indicate any 
improvement in the general demand for hematite pigs, which have 
this week fallen away in price, but is merely exigent on the 
business of the two companies concerned. 

In the hematite ore import trade a marked decrease occurred 
during April. The imports amounted to 35,216 tons, compared 
with 63,087 in April, 1892. During the past four months the 
arrivals of this ore in the Clyde have been 163,278 tons, against 
217,433 tons in the corresponding period of last year. 

The state of matters in the locomotive works is getting much 
improved. As already reported, several important contracts have 
been received, and additional work is still expected. At the Hyde 
Park Locomotive Works, Glasgow, where short time had been in 
operation, the men are now on full time. 

There is a rather better feeling in the steel trade. More work 
of various descriptions is available ; for bridgework, ship-plates and 
sheets there has been more inquiry. Looking at the trade as a 
whole, however, it cannot be ed as other than quiet, some of 
the works being still far from well employed. 

The makers of bar iron complain of dull trade, and not without 
reason. With one or two exceptions they are employed very 
irregularly. Lately there have been numerous inquiries for 
unbranded iron for the Eastern markets. The prices quoted on 





Indian account have, however, been such as makers cannot afford 
to accept in the present circumstances, so that the actual orders 
resulting are, so far, few. The fact that these inquiries are being 
made, however, is looked upon as a hopefulomen. A considerable 
business is being done with China. The lowest grade of common 
bars is quoted £5 ; second grade, £5 5s.; highest grade, £5 7s. 6d. ; 
best bars ranging up to £5 17s. dd. Iron sheets, for which there is 
a fair inquiry, are quoted on the basis of £7 5s. for singles. The 
above rates are all subject to the usual 5 per cent. discount. 

Inquiries among mechanical engineers go to prove that there is 
a gradual ean in progress among them. The marine 
branch is rather quiet, but there is a large amount of general 
work available. The reduction in costs, particularly on the item 
of fuel, has enabled firms to offer very advantageous terms, and 
it is satisfactory to be able to note that there appears to be a 
disposition on the part of users of engines and other machinery 
to take advantage of the circumstances. 

The shipments from Glasgow in the past week of iron and steel 
manufactured goods embraced locomotives worth £2950, machinery 
£16,400, of which fully one-third was sewing machines, steel 
goods £10,200, and miscellaneous iron goods £32,360. 

The annual reports of several of the Scottish mineral oil coxn- 
panies have been issued this week, and they have attracted more 
than usual attention in consequence of the severe break that has 
taken place in prices since last autumn, when the combination be- 
tween these companies and the Standard Oil Company of America 
was broken up. e decline has been unprecedented in the history 
of the trade, amounting to about 33 per cent. None of the com- 
panies have earned enough money to pay dividends. Several of 
them had gone into liquidation in the past year, and at least two 
have gone altogether out of existence. These facts indicate how 
severe has been the crisis through which this very important 
industry has had to pass. In burning oils especially the Scottish 
companies have found it hard to maintain their position in the face 
of the great extension of the import trade from Russia and the 
United States. The extraction of oil from shale is so costly that 
only under the most favourable circumstances, and with a good 
trade in other products, such as sulphate of ammonia and paraffin 
scale, have the Scotch companies a chance of doing any good. For 
this reason, much interest is felt in the experiments now being 
made with oil for enriching coal gas, and as fuel on board some of 
our river steamers. 

In the coal trade there is a little more inquiry for export in one 
or two directions, but business as a whole continues unsatisfactory. 
The Slamannan miners, who had been idle for about a fortnight, 
resisting an unavoidable reduction of wages, have now gone back 
to work on the masters’ terms. The withdrawal of their output 
from the market did not produce any sensible effect, users of coals 
such as Slamannan supplies having more offers than they required. 
The coal shipments from Scotch — in the past week amounted 
to 152,637 tons, being 5913 less than in the preceding week, and 
17,919 tons below those of the corresponding week of last year. 
Prices are practically the same as last week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE valuable colliery plant and machinery of the Dinas, one of 
the oldest collieries in the Rhondda, is to be dispersed by auction 
this month. This colliery has hada long ‘‘life,” and was asso- 
ciated with Mr. Coffin, one of the first directors on the Taff. It 
has been in working for over fifty years, and is prominent in coal 
history as the scene of the first great Rhondda Valley explosion, 
1844, when twelve men and boys were killed. 

Owing to the monthly holiday there was a lessened output of 
coal last week, and exports from Cardiff of coal to foreign destina- 
tions only totalled 272,263 tons. This, however, was regarded as 
satisfactory. 

The steam coal trade is showing greater firmness, and prices are 
slightly advanced. Whether this is due to the approaching 
Whitsuntide holiday or not is uncertain. At present, over a wide 
district, working is very irregular, and at one place, Merthyr Vale, 
the scarcity of houses for colliers isa matterof comment. Business 
at Cardiff ‘Change, mid-week, testified to a moderate degree of 
briskness. Quotations were:—Best steam, 9s. 9d. to 10s.; seconds, 
9s. 3d. to 9s. 6d.; inferior, 8s. to 9s.; small, from 4s. 3d. to 4s. 9d. 

House coal quotations were tolerably firm re eng ec age weather, 
and No. 3 Rhondda retained its old figures of 10s. to 10s. 3d.; brush, 
8s. 9d. to 9s.; and small, 6s. No. 2 Rhondda is selling from 
7s. 6d. to 7s. 9d. 

The South Rhondda Directorate have held their annual meeting, 
and a favourable report has been issued. Under present manage- 
ment a good future is anticipated. At Aber sinking has begun, 
and simultaneously with it the laying out of the future township. 
The second shaft at Llanbradach is proceeding vigorously. 

The Rhymney Iron Works Company, though for the time 
doing nothing in steel, is showing activity in coke and coal. I 
note this week supplies of its coke and small coal at Cyfarthfa, 
with quantities of coke from Dinas Main and Treesyrluis, and 
small coal from Tillery. 

There has been some little friction in one of the Dowlais collieries, 
Bedlinog, but confined to a few men. Generally the labour market 
is quiet, and the only discussions of any account going on are in 
respect of the Eight Hours’ Bill, which Welsh colliers strongly 
object to. 

The old Welsh miner in ironstone went to work, and left it, very 
much as he liked; and to this day his descendant, the collier, 
objects to interference with individual freedom. The colliers are, 
locally, stated to complain of the Local Veto Bill as an interference 
with their beer, and add that the next thing will be for the law to 
say what kind of bread they shall eat! 

Coke is in better demand, furnace being from lds. to 16s. 6d., 
and foundry 17s. to 17s. 6d. Cardiff. Wood is weak, from 12s. 9d. 
Patent fuel, Swansea and Cardiff, is brisk, from 9s. 3d. to 9s. 9d. 

Cyfarthfa coal output is better this week, and several fine trains 
of excellent coal went to Birkenhead over the London and North- 
Western. 

The Cyfarthfa Works maintain their ascendency, and this week 
the sidings were well stocked with steel bar and crop ends. Most 
of the destinations were to the west of Wales and the North and 
Midlands. The water famine continues, and at Dowlais and 
Cyfarthfa the greatest care is exercised. In addition to condens- 
ing, the Cyfarthfa management has devoted a strong staff to 
‘pumping back,” and the water is not finally discharged until it 
has done a good deal of service. 

The water question is now to the front in all the large districts. 
In the Rhondda Valley water is scarce, and even at Merthyr noti- 
fication was made this week that supplies by meter to brewers and 
others using mechanism would be stopped. 

What is really wanted is a great comprehensive scheme for 
utilising the watersheds of the Beacons—the Highlands of Brecon- 
shire. There is no engineering difficulty, only a large outlay 

uired, and sufficient storage could be obtained for every district, 
and every industry in the valley between Merthyr and Cardiff. 

Attention has again been forcibly directed to the ironworks of 
the future, those of Dowlais-Cardiff. Last week the two furnaces 
at this place turned out nearly 2900 tons of pig. This large yield 
has only been attained by the excellence of the mechanical appli- 
ances. When the works were projected the highest estimate of 
make was 1000 tons weekly per furnace. This has already been 
exceeded by close upon 50 per cent., and the development of the 
works is yet incomplete. The old Dowlais Works maintain a 
moderate see of business, considering the paucity of rail orders. 
At times only the blast furnaces and the tradesmen’s branches are 
kept going, and the action of the cogging, goat, and tin-bar mills 
is often spasmodic. This week most departments are going. 

April statistics show a falling off in coal from the South Wales 
ports of 51,143 tons, of coke and patent fuel to a small extent, but 
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an increase in iron and steel to the extent of 1263 tons. This was 
pare from Dowlais, and other works on the hills sent vid 

ardiff, the respective totals being from Cardiff, 4784 tons: 
Newport, 469 tons ; and Swansea, 10 tons. i 

Swansea harbour trade last week indicated an improvement to 
the extent of nearly 10,000 tons. The shipments there of coal last 
week were 26,000 tons, and patent fuel tons, 

In the tin-plates, as anticipated, there was an increased shi )- 
ment, figures being:—Shipments, 105,183 boxes; received from 
works, 88,483 boxes. The demand for tin-plates was stated at 
Swansea Exchange this week to be improving, and mention was 
made of wen oF orders having been booked. This week the 
Landore tin-plate works were partially restarted ; when complete 
600 hands will be required. Tin-plate prices remain as last week 

Other quotations mid-week were as follows :—Glasgow pig, 
40s. 64d.; Middlesbrough, 33s, 8d.; hematite, 44s, Od. Welsh 
bars, £4 lis. to £4 17s. 6d.; rails, heavy, from £4; light, from 
£4 15s.; sheets, steel and iron, the same. ssemer steel blooms 
from £4, bars from £4 7s. 6d., Siemens from £4 10s, 

I hear that the makers of steel bars at the West Coast and in 
the North are contriving to undersell Welsh ironmasters, and in 
proof large quantities both of pig and steel bar are coming in hy 
weed Swansea last week imported 1001 tons pig, and 982 tons ste¢| 

rs, 

Newport iron industries continue active, and coal shipments 
maintain an average. Coastwise last week totalled 21,974 tons, 
Newport water supply continues good. 

There is a strike of tin-plate workers on at Carmarthen. 

Matters are looking serious in the Forest of Dean coalfields, and 
as the colliers strongly resist a 20 percent. reduction, it is expected 
that there will be a closing down of collieries. It is to be hoped 
for the sake of a populous district that this will be averted. 

The opening of the Mumbles Extension Railway took place on 
Saturday, a much-desired consummation for the Swansea district, 

Cardiff is to have a new line of steel sailing ships, and the first 
has been launched. This is a four-master, constructed on the 
Clyde by Barclay, Curle and Co., of Whiteinch. Her deadweight 
carrying capacity is 3550 tons; net register tonnage 1995. The 
name of the vessel is the Norma, No. 1 of the Norma Ship Com- 
pany, Cardiff, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron market over here has been comparatively quiet this 
week. In most branches, however, a fairly steady tone is still 
noticeable, the demand coming forward being reported as satis- 
factory, aay speaking. Unfortunately prices are very low, and 
leave littleor nomargin of profit. Export trade is getting worse from 
week to week, as not only America, but also Russia and Italy, are 
now producing nearly their whole demand, and there is but little 
chance for German firms to sell their articles on foreign markets. 

A quiet, and in some parts even decreasing, tendency has been 
perceptible on the Silesian iron market during the past week. 
Orders of any weight are exceedingly scarce ; so that, in spite of 
a fair employment being carried on at most of the works just at 
present, prospects for the future are not very hopeful. Confidence 
1s still wanting among both makers and consumers. There is very 
little inquiry coming in for railway requirements ; foundries and 
machine factories are only partially well employed. 

In Austria-Hungary the demand for pig iron has been somewhat 
stronger this week. English tirms are selling on the Austrian 
market at comparatively low quotations. In the malleable iron 
branch the business done in bars and girders, as well as in heavy 
plates and sheets, is a fairly good one. Some rather important 
Government orders for armour plates are said to be holding out. 
A weakening tone has been noticeable in the demand for the 
smaller articles of manufactured goods. Official quotations have 
— changed lately, and are generally considered as fairly satis- 
actory. 

This week there is again much quietness noticeable on the 
French iron market. Prices are undeniably moving in a down- 
ward direction, while the amount of orders coming in is extremely 
limited. 

In Belgium the dulness in the iron trade is unrelieved as yet 
Some foreign orders for rails and sleepers have been booked 
recently ; but, unfortunately, at prices too low to allow of any 
gain. The works are obliged to accept orders only to keep 
their concerns going. It is perhaps of some interest to remark 
= no iron sleepers will henceforth be used by the Belgian State 

ilways. 

Regarding the Rhenish-Westphalian iron trade a fairly satisfac- 
tory account can be given of last week's transactions, at least so 
far as inquiry is concerned. Prices remain unaltered. The iron 
ore trade does not show any change since previous report. The 
following prices have still been quoted: For spathose iron ore, 
M. 7°20 to 7°80 p.t.; roasted ditto, M.10 to 11 p.t.; inferior 
qualities, M. 10 to 10°80 p.t. Luxemburg-Lorraine minette is 
somewhat changing in price as well as in demand; M. 3:20 

.t. is paid for the 40 p.c. contents. Spanish ores are 
in animated request at firm quotations. e employment 
of the blast furnace works is reported as irregular. For 
the different sorts of pig iron the following prices have been 
noted :—Spiegeleisen, 10 to 12 oe grade, M. 51 to 52 p.t.; Rhenish- 
Westphalian forge pig, No. 1, M. 46; No. 3, M. 42; Siegerland forge 

ig, M. 43 p.t., in some cases M. 44; hematite, M. 62 p.t.; foundry, 
No. 1, M. 62; No. 3, M. 55; basic, M. 45; Bessemer, M. 50 p.t.; 
Luxemburg forge pig, M. 42 p.t. Although there is no actual im- 
provement to be perceived in the manufactured iron department, 
still a pretty regular business is carried out in most branches. 
The fairly animated tone in the building line has had a good 
influence on the girder trade; bars, on the other hand, are com- 
paratively quiet just at present. Hoops are reported as firm; 
specifications come in regularly, and the works continue in fair 
employment. Plates are in lively ey only prices are so 
very unfavourable. Much the same can reported of sheets. 
The situation of the foundries and machine factories has not altered 
since former letters, and must still be regarded as unsatisfactory. 
The increasing inquiry for tubes, so common at this time of the 
year, bas continued up tonow. Pricesare firm. The export trade 
in tubes has slightly improved, and there is a further decrease in 
stocks to be reported. Present basis price is M. 115 p.t. free 
Rhenish- Westphalian tube foundries. 

The latest list quotations per ton at works are as follows : Good 
merchant bars, it. 122; angles, M. 127°50 to 130; girders, 
M. 87°50 to 95; hoops, M. 130 to 137°50; billets in basic and 
Bessemer, M. 85 and higher; heavy plates for boiler-making 
purposes, M. 150; tank do., M. 140; steel plates, M. 140; tank 
do., M. 130; sheets, M. 140 to 145 ; Siegen thin sheets, M. 130 ; 
in steel, M. 125; iron wire rods, common quality, M. 120; drawn 
wire, M. 125; wire nails, M. 127 to 130; rivets, M. 148 to 150; 
steel rails, M. 117; fish- plates, M. 87 to 110; steel sleepers, 
M. 106 ; complete sets of wheels and axles, M. 270 to 280; axles, 
M. 220; steel tires, M. 215 to 230; light section rails, M. 95 to 
100. 
In the year 1892 German export to Holland in iron and iron 
manufactured goods was 103,702 t.; in instruments and machines 
it was 6269t.; import from Holland amounted to 50438 t., or 1428 t. 
respectively. ' 

rman export in iron and iron manufactured goods to Belgium 
was in 1892, 37,558 t.; in instruments and machines it was 1671 t.; 


import from Belgium was 13,518 t., or 5691 t. respectively. , 
The import of coal and coke from the Rhenish-Westphalian_ dis- 
trict to Hamburg is reported to have been in the month of April :— 
1893, 76,954 tons ; 1892, 90,3084 tons. ; 
Shipments to foreign countries amounted to 700 t. only, while 
6820 t. were shipped to aelghhowing Pog ; 25,580 t. went by rail 
to Altona, Kiel, and Liibeck, against 34,4 


10 t. in the year before, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, pons, Pye pa 

Jume of business is large in all manu- 
Phe - and commercial centres of the country. 
Financial stringency is still threatened, but there 
js greater ease 1n the money markets. Prices are 
low, but firm in nearly all directions. Crop indi- 
cations are favourable. In the iron and steel 
industry production is steady, and distribution 
revents any accumulation of goods. Foundry 
and forge irons are offered at 15 dols. and 18 dols, 
respectively, at tide-water points. @ con- 
tracts have been placed this week for ridge- 
building material and elevated railroad work 
amounting to over 20,000 tons. A great deal of 
material is under inquiry for locomotive and car 
works, ship and boat yards, and for machine 
shops everywhere. ‘The year will be a busy one, 
Coal production is exceeding last year’s output. 
The season price of lake ore has not been fixed. 
Sales during the next month will amount to 
about 10,000,000 tons. The indications are very 

encouraging for a big summer trade. 











LAUNCHES AND TRIAL TRIPS. 


On Thursday evening, at seven o'clock, there 
was launched at the Falmouth Dock Ironworks, 
in the presence of a large number of spectators, 
a composite steam tug, built and engined by 
Messrs. Cox and Co., for the Associated Boating 
Company, of Port Elizabeth, South Africa, The 
vessel is 1057 by 20} by 12. The engines are 
triple-expansion, 124 + 194 + 32 x 27in. stroke, 
supplied with steam from a steel boiler to work 
at 160 1b. per square inch. She is also fitted with 
Napier’s patent steam windlass forward and steam 
capstan aft by the same firm, At the stern there 
is a special arrangement for taking heavy anchors 
and chains on board, 

On the 4th inst. Messrs. Earle’s Shipbuilding 
and Engineering Company, Hull, launched two 
finely modelled iron trawlers, named the Swallow 
and Thrush, for the Pioneer Steam Fishing Com- 
any, of Grimsby. Their dimensions are 93ft. 6in. 
les, 20ft. beam, and 11ft. depth of hold, and 
they are built to much heavier and stronger 
scantlings than required by Lloyd’s for their 
100 Al class. They also have the latest and most 
improved appliances for fishing purposes, inclu- 
ding one of Messrs. Earle’s 6in. by 10in. special 
steam trawling winches. The engines, made by 
the same firm, are of the triple compound type, 
of 45 nominal horse-power, with a large boiler to 
work at 160]b. steam pressure. 

On Friday, May 5th, Wm. Simons and Co., of 
Renfrew, launched a dredging steamer that has 
been built to the order of the British Government 
for special work at Portsmouth. This craft is 
constructed of steel. The sides of the hopper 
are vertical instead of sloping, to admit of the 
easier discharge of adhesive clay. The hull is 
divided into six watertight compartments. It is 
propelled by compound surface - condensing 
engines, and to have a speed of 8 knots an hour. 
The dredging apparatus is adapted to dredge to 
a depth of 40ft. under water-level. Triple- 
barreiled steam winches are provided at the bow 
and stern for mooring and warping purposes. 
This is the fifth dredging vessel which Messrs. 
Simons and Co, have constructed for the British 
Government, 


The first-class protected cruiser, H.M.S. Endy- 
mion, 7350 tons displacement, and twelve guns, 
which has been built, engined, and completed by 
Earle’s Shipbuilding and Engineering Company, 
Hull, was taken on her official tral tnp on 
Friday, 5th instant, when a continuous run at 
full speed for eight hours was made in the 
English Channel, with the result that the engines 
indicated 10,646-horse power at 99°4 revolutions, 
with an air pressure equal to only 0:l7in. of 
water. The speed shown by the log was 2] knots, 
which is greatly in excess of what was antici- 
pated, and the consumption of coal was also most 
satisfactory, being 1*6lb. per indicated horse- 
power per hour. There was not a hitch through- 
out the whole of the day, and the machinery 
worked smoothly and regularly, causing much 
gratification to all concerned. The Endymion 
goes at once into Portsmouth Harbour, to be 
brought forward and prepared for her com- 
mission, 


The steam yacht Lantana, designed and built 
for Mr. Matthew Cope, of Cardiff, by Messrs. 
Day, Summers, and Co., Southampton, was 
launched on May 3rd. The principal dimen- 
sions of the boat are as follows: — Length 
over all about, 148ft.; length between perpen- 
diculars, 125ft.; length on load walee dina, 
121ft. 6in.; breadth moulded, 19ft.; depth at 
centre, 12ft. 6in.; tonnage, builders’ measure- 
ment, 218; tonnage, yacht measurement, 203; 
tonnage, gross register, 164; tonnage, net 
register, 111. Built of steel to Lloyd's Al 





ey 
100 
class, with cut-water stem and handsome scroll 
figurehead and tailboard, square stern with 
quarter badges, : The engines are of the compound 
surface condensing type, with cylinders 154in. and 
30in. diameter, stroke 23in. The boiler is of 
steel, 9ft. 10in. diameter, and §ft. Qin. long. 
Working pressure 100]b. The bunkers hold 
nearly fifty tons of coal—exceptional capacity for 
size of vessel. The yacht has a steam windlass, 
The whole of the owner's accommodation is 
situated abaft the engine-room, and consists of 
saloon, four state-rooms, ladies’ cabin, bath-room, 
&c., and the entrance is from a large deck-house 
aft, containing the dining-room, pantry, and 
staircase, 








_ Navat ENGINEER APPOINTMENTS.—The follow- 
Ing appointments have been made at the 
Admiralty :—Engineers: Frederick J. Page, to 
the Hood, to date May 9th; W. M’Gregor, 
to the Benbow, to date May Ist. Assistant 
engineers: Gilbert C. Nicholson, to the Hood, 
and Charles E Douglas, to the Royal Sovereign, 


to date May 9th. Probationary assistant engi- 
reg : Walter W. Bills, to the Hood, to date May 





THE PATENT JOURNAL. 
Condensed from ‘* ney Oficial Jornal of 
‘atents.” 


Application for Letters Patent. 


*,* When D peo have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

26th April, 1893. 

8378. Butron-HOLE Sewinc Macuineg, G. Benson and 
J. Laird, Belfast. 

8379. WatTeR-cLosets, J. Duckett and Son, Limited, 
Burnley. 

8880. INDIA-RUBBER Tires, W. Rockliffe, Sunderland. 

8381. Manuracture of ConRUGATED MATERIAL, H. Tee, 
Liverpool. 

8382. Stop VaLves, A. Dawson and F. W. Thomas, 
Birmingham. 

8383. PLUGs or Stoppers, G. H. Gardner.+(F. W. 
Smith, United States.) 

8384. Fuats of Carpine Macuines, W. E. Heys.—(S. 
and F. G. Beaumont, France.) 

8385. SHow Firtine for Goons, G. N. Milward and W. 
Ward, Birmingham. 

8386. TurniInG HoLtow-ware, J. W. Ellison, West 
Bromwich. 

$387. Cycies, G. Barker, Sutton Coldfield. 

8388. RoLLer for Type-writers, A. A. Goran and A. 
H. Douglas, Glasgow. 

. Mera for beartncs of Swarts, M. L. Sykes, 
Manchester. 

8390. PNevmatic Rim for Cycies, E. B. Killen, 


yg oe 

8391. Evecrric Be.is, C. Turnbull, jun., Newcastle- 
on-Tyne. 

8392. CorpiTE LoapinG Macuines, G. Kynoch and Co., 
Ld., and E. Jones, Birmingham. 

8393. CLEANING MetaL Goops, R. Darlow and G. 
Hobbs, Birmingham. 

8394, WEIGHING YaRN, J. 8. Peel and T. Garnforth, 
Halifax. 

8395. SHUTTLE-CHECKING APPLIANCes, J. Frankland, 
Halifax. 

8396. Looms, T. Singleton, Halifax. 

$397. CycLe Brake, F. W. Rosser, London. 

8398. Larnes, W. H. Murton and W. 8. Varley, 
Keighley. 

8399. Device for Hanoinc Pictures, J. Dundon, 


ork. 

8400. Dryinc Borties, T. M. Cardus and W. C. 
Alexander, Barnstaple. 

8401. Friction Drive for Corron Spinpies, H. D. 
Barlow, Paisley. 

8402. Betts and their Fasreninos, J. B. Brooks, 
Birmingham. 

8403. OrnNaMENTs for BepsTeaps, S. and 8S. H. Wilkes, 
Birmingham. 

8404. Rims and Tires of Cycies, H. H. Waddington, 
Manchester. 

8405. Winpino Yarn and Tureap, H., H. C., and F. 
Wren, Manchester. 

8406. ArracHMeNT for BoILeR Furnaces, P. Roscow, 
Manchester. 

8407. Carpinc Encrnes, W. Senior, E. Hughes, I. 
Wood, and W. Hemingway, Manchester. 

8408. Bicyces, R. 8. Erskine, London. 

8409. Gas, Om, and other Motors, G. Wilkinson, 
Southport. 

8410. Cricket Baus, H. Faulkner, London. 

8411. Suips’ Compasses, W. P. Thompson.—(C. 7. E. 
Clausen, Denmark.) 

8412. Apparatus for Spinninc Corton, W. McTaggart, 
Manchester. 

8413. Boots and Suoges, A. Briggs and F. Kennell, 
London. 

8414. Drivinc Betts, R. B. Jones and G. and W. T. 
Paton, Liverpool. 

8415. PaPeRMAKING MacuiNne, W. P. Thompson.—(Z. 
Fiillner, Germany.) 

8416. Toy, Lawrence, London. 

8417. Tires, J. Cochrane, jun., and J. P. Cochrane, 
Leith. 

. Horse Coitars, J. Cochrane, jun., and J. P. 
Cochrane, Leith. 

8419. TrrEs for Cycies, A. W. Gamage and J. Millard, 
London. 

8420. PHorocrapHic Cameras, J. W. Wilson, London. 

8421. Lock Nuts, T. C. Roussel, London. 

“ae Hoiper, N. White.—(G. P. Ranken, 
nmiia, 

8423. Tires of VeLocipepes, J. 8. Reekie, London. 

8424. Dryinc Apparatus, F. M. Robertson, W. S. 
Miller, and H. 8S. Fearon, London. 

8425. Securine Winpow B.inps, W. H. Atkins, Bir- 
mingham., 

8426. Document Fitrxc Device, W. Lander, Bir- 
mingham. 

8427. Recutatinc Exvectric Currents, L. B. Miller 
and M. W. Woods, London. 
8428. SrrRaicHT-BAR Kwyittinc Macnines, C. H. 
Aldridge, London. i 
8429. PREPARING ANTISEPTICS, S. Pitt.—{ The Chemiache 
Fabrik Auf Actien vorm. E. Schering, Germany.) 

8430. Woo. Bospin DyeInc Apparatus, E. Génard, 
London. 

8431. Saw Braves, G. Székely, London. 

8432, TRANSMITTING Motion, F. Hughes.—(E. Gervaise, 
France.) 

8483. BiLLiaRD TaBLEs, C. Collier, Lordon. 

8434. MEASURING the FLow of Liquips, J. W. McLaren, 


G ww. 

8435. Tappine of Casks, H. Mayer.—(T7. Grauss, Ger- 
many.) 

8436. ReouLatinc the Suppty of Execrricity, G. 
Martin, London. 

8437. —— J. H. Holman and T. H. Tregoning, 

mdon. 

8438. Hemmino Macuines, H. F. Ainley, London. 

8439. MECHANICAL APPLIANCES, J, M. Wellington, 
London. 

8440. Mecuanisas, N. D. F. Barbier, London. 

8441. MaTerIAL for Decoratinc WALLs, N. Rigby, 
London. 

8442. Wueets for Rattways or Tramways, J. J. D. 
Cleminson, London. 

8443. IMPROVED ADVERTISING Boarps, J. Levesley, 
London. 

8444. Raitway and Tramway Points, W. Howell, 
London. 

8445. IMPROVED ARTIFICIAL Horizons, W. P. Shadbolt, 


ndon. 

8446. Moutu Orcans, E, Rindskope.—(M. Kohnstam, 
Germany.) 

8447. Game, R. C. Phillimore, London. 

8448. Rack for Smatt Artictes, G. D. Pitcher, 


London. 
8449. Postinc DispLay BiL1s and the like, J. Tufnail, 
London. 
8450. Device for AttacHMENT to Lamps, G. Key, 
ndon. 
8451. KircHen Rances, H. H. Wood and G. Harvey, 
ondon, 


7th April, 1898. 


8452. MECHANICAL Device, J. A. Cumine, London. 
8453. Raitway Brock and Inpicator, H. Yearsley, 
ancashire 


8454. Lips for Casrs, C. Hoffmeister.—(4. Wasmuth 
and Co., Germany.) 
8455. ‘‘ E.C.” Pen, E. 8. Collicott, Chiswick. 
8456. MANUFACTURE of STEEL, B. H. Thwaite, London. 
8457. | etemamae &c., Cycte Boat, H. B. Beeny, 
mdon. 
8458. Raitway Cuarrs, G. Davis, Aberystwyth. 
8429. CLosInG CARBOARD PACKAGES, GE. Washington, 
Manchester. 
8460. STaND-pipEs for FIRE Bricape Hyprants, R. W. 
Mills, Brighton. 
8461. EaG-sHAPED STRAINER, J. Roger, London. 
— of Sanitary Paper, A. H.C. Burrow, 
e8, 





8468. Grips for Cooxinc Purposes, A. Terrell, 
London 


8464. Dospiz Looms, J. Muir, Glasgow. 
bag Macazines for Firz-arms, J. Joung, Birming- 


8466. FLusHine Cisterns, J. E. Gibson and A. 
Callander, Glasgow. 

8467. Cover for CycLe Trres, 8. R. Patterson, W. L. 
Sinton, and J. P. Thompson, ‘ast. 

8468. Lire Rarts, J. Linkleter, Tynemouth. 

8469. Cow is for Cuimyeys, &c., J. Kirkman, Lanca- 


shire. 

8470. PREVENTING DETERIORATION of Beer, W. H. A. 
Stevens, Bristol. 

8471. CarpinG Enorne Fats, A. Hitchon, Accrington. 

8472. Stamping MACHINEs, G. Smith and W. Neeves, 
Leicester. 

8473. Boot-MAKING MACHINES, G. Smith and W. Neeves, 
Leicester. 

8474. CycLe Sapp.es, J. B. Brooks, Birmingham. 

8475. Spanners, G. J. Haden, H. Grainger, and T. 
Feeney, Birmingham. 

8476. Spinninc Mugs, G. Paley, Preston. 

W. H. Holehouse, 


8477. Steam Pump VALVE GEaR, 
radford. 
8478. CarriaGE ARM Rest, C. E. P. Gabriel, Birming- 
8479. CLorHes Dryinc Apparatus, H. C. Longsdon, 
Keighley. 
8480. Immersion of Dyernc Ro.tiers, W. Cowell, 
Burnley. 
8481. Automatic CoIN-soRTING TILLS, J. Cook, Glasgow. 


8482. HANDKERCHIEF, R. F. Peel, Manchester. 
-— Reapinc Macuine REExs, J. Munday, Birming- 
m. 


8484. ReceneraTIvE Gas Furnaces, J. J. Kelly, 
Sheffield. 

8485. VesseL Proputsion, H. T. Grainger and J. P. 
Clark, Sunbury-on-Thames. 

8486. Burrer Cooter, H. T. Grainger and J. P. Clark, 
Sunbury-on-Thames. 

8487. SmMoKE-consuMING Apparatus, H. T. Grainger 
and J. P. Clark, Sunbury-on-Thames. 

8488. Roap Pavine Biocks, H. T. Grainger and J. P. 
Clark, Sunbury-un-Thames. 

8489. Moutps for the Manuracrure of BvILpING 
Buocks, H. T. Grainger and J. P.. Clark, Sunbury- 
on-Thames. 

8490. GREENHOUSES, H. T. Grainger and J. P. Clark, 
Sunbury-on-Thames. 

8491. WaGcon BoistEeR STanDarD, A. Miller, W. H. and 
8. A. Rowan, London. 

8492. CoLLEcTING and ConDENsING SmoKE, F. J. Harris, 
London. 

8493. TREATMENT of Leprosy, W. Watson.—(Z. E£. 
Algar, India.) 

8494. HorsgsHogs, K. Proctor, J. Whittaker, and R. 
Heaps, London. 

8495. CLEANING CuimNeEys for Lamps, W. G. Davies, 
London. 

8496. Botsters for Spinninc Spinpies, T. Wrigley, 
Manchester. 

8497. FIRE-LIGHTERS, J. Maynes and C. L. Watchurst, 


mdon. 
$498. Fittines for ARTIFICIAL Fiy Books, R. C. Price, 
Salterto 


mn. 

8499. FrrE-LIGHTERS, E. Hedges, Forest Gate. 

8500. Motor Governors, E. Atkinson, Goole. 
8501. MANUFACTURING FLy- Papers, R. W. C. Strong, 


Reading. 

8502. ELecrricaL Tramways, W. L. Wise.—(A. Diatto, 
Italy. 
ain and Woo. Cuiprers, W. H. Crawcour, 
London. 

8504. ExameE. of Inscriptions, H. H. Wright and N. 
Lambert, London. 

8505, STERILISATION of MiLk, A. J. Boult.—(F. Jas and 
C. Henny, Holland.) 

8506. Motions for VaLves of Encives, G. N. Brearley, 
London. 

8507. Skip Suogs, A. J. Boult.—(L. Peetz and F. Wolff, 
Germany. 

8508. ComBineD SasH Lirr and Lock, C. Knapp, 
London. 

8509. Surps, W. von Schirach, London. 

8510. Manuracture of Or Gas, J. Moeller, London. 

8511. CoLourninc Martrers, C. Abel. —(L. D 
Huguenin and Co., Switzerland.) 

8512. YARN SEPARATORS for SPINNING FRameEs, A. D. 
Chandler, London. 

8513. CusHIon or Matrresses, H. and E. Brupbacher, 


ndon. 

8514. Gearinc for ConverTING Motion, E. Cope, 
London. 

8515. Strrrop LeatHeERs, J. Fry, London. 

8516. SanpInc Tramway Tracks, D. A. Ghent and O. 
8. Colbran, Canada. 

8517. Lusricator for HypravLic MACHINES, G. 
Andrews, London. 

8518. Frreproor MatTertat for Cement, R. Stone, 


London. 

8519. Stoves, J. Wetter.—(H. Baysen and 0. N. Sorensen, 
Denmark.) 

8520. Game, A. Lewis, London. 

8521. SropreRinG Botries, W. Watson and H. J. 
Harding, London. 

8522. Graters, W. Bristow, London. 

8523. HoLpers for UMBRELLAs or Sticks, F. J. Hohs, 
London. 

8524. FIREPROOF FLoors and Roors, J. W. Leigh, 
London. 

8525. Steam and Vapour Encings, E. G. Behrend, 
London. 

8526. Apparatus for Heatinc Bui_prnes, H. Wilcke, 


ndon. 
8527. Ticket Reoisters, G. F. Redfern.—(J. Sharpe, 
Canad 


28th April, 1893. 


8528. SHow Stanp, F. W. Durham and J. T. B. 
Shelton, New Barnet. 
8529. CHain Links, G. H. Gardner.—(F. W. Smith, 
United States.) 
8530. GEARING for TRANSMITTING PowER, G. Steven- 
Ww. 


son, 3 

8581. Braces, J. S. Wilson, Lee. 

8532. WaTeR Gavces for Borers, H. Roberts and 8. 
Hird, Keighley. 

8533. CRICKET APPLIANCES, J. D. Horn and J. Parr, 
Leicester. 

8534. Automatic E.evator, G. Sandifer and G. 
Hearne, Barrow-in-Furness. 

8535. KnireE SHARPENER, D. C. Simpson, Edinburgh. 

8536. Crank Lirrers, R. Herron and W. Rockliffe, 
Sunderland. 

8537. PENHOLDER, H. Thorneycroft, Brierley Hill. 

8588. GLazine, T. Gardiner, Derby. 

8539. Protectors for Use in Corsets, T. C. Double- 
day, Liverpoo 

8540. Drivine Betts, W. Ranstead, Liverpool. 

8541. PHorocRapHic APPaARatus, E. Barnard, Malmes- 


bury. 

8542. Gavuctnc Rop for Casxs, &c., T. Cririck, 
Liverpool. 

8543. HIGH-PRESSURE WATER Fi1tinos, A. E. Phillips, 
Horley. 

8544. CLEANSING and WaTERING Streets, J. T. Pear- 
son, Burnley. 

8545. Printinc Fasrics, E. Potter and Co. and J. 

, Manchester. 

8546. Crorn Dryinc Macuines, A. Mitchell, Man- 
chester. 

8547. Stk Hats, A. A. R. Béhme, Manchester. 

8548. ComBrnaTion Sarety Locks, J. Ostertag, Man- 
chester. 

8549. HorsrsHogs, J. T. Wilde, Sheffield. 

= Startinc Tramcars, R. Starke and J. Darling, 

yw. 
= Lusricators, R. Bombe and F. Schuchhardt, 





Ww. 
8552. Biastinc, H. Gibbs, Handsworth. 
~— VELocIPEDE Sappies, J.’ B. Brooks, Birming- | 
m. 


8554. Rottivc Grass, A. D. Brogan and The Glasgow 
Plate Glass Company, G Ww. 

8555. Roiuina Grass, A. D. and The Glasgow 
Plate G Company, Glasgow. 

8556. Borinc BrusH Buiocks, &c., A. C. Wright, 
G Ww. 

8557. Macuines for Sew1na on Buttons, A, Anderson. 
—+(G. Neidlinger, Germany.) 

8558. PosraL Wrappers, W. Fairweather. —(D. J. 
Barnett, Canada.) 

8559. Ammonia, J. Addie, J. C. Cuninghame, and W. 
Macfarlane, Glasgow. 

8560. Sprinninc Macuines, R. Bayne and W. McGee 
and Son, Glasgow. 

8561. Decoration of EARTHENWARE, W. and J. A. 
Bailey, Alloa. 

8562. Suirs or Vesseis, J. Y. Johnson.—(N. Dymeoff, 
Turkey.) : 
= Movu.pines for Picrure Frames, A. T. Hope, 

mdon. 

8564. Pack of PLayinc Carps, J. F. Seyfried, London. 

8565. Exastic Tires of Bicycies, J. J. Statham 
London. 

8566. Apparatus for SuckLinc Youne ANIMALS, F. 
Jacob, London. 

8567. PorTaBLe ELectric Lamps, O. March, London. 

8568. BeLTiInc and Drivinc Banps, J. Nayler and A. 
Baris, Birmingham. 

8569. Tap for Steam, J. Peatfield, London. 

8570. Gas Brackets, T. Jones, Manchester. 

8571. CeLts tor ELecrric Batreriges, H. C. W. Emery, 
London. 

8572. PrePaRinG lron for Tinnixc, &c., R. Clayton, 
London. 

8573. Spittoon, T. Griffiths, London. 

8574. Rotter Skates, L. Phillips and E. W. Davis, 
London. 

8575. Drivinc MecuanisM for VELocipepes, &c., P. 
Malezieux, London. 

8576. SHaPING Meraciic ArRTicLEs, W. P. Thompson. 
—(F. Feldhaus, Belgium.) 

8577. Rockrne Horses, Y. Normington and H. Blades, 
Liverpool. 

8578. Friction Ciutcues, I. and C. L. Braithwaite.— 
(The Dodge Manufacturing Company, United States.) 
8579. Removine Lint from Corron Szep, W. T. Box- 

well and J. W. Hope, Liverpool. 
8580. Gotr CLuBs, E. V. Longstaffe, London. 
8581. Hanoinc Lamps, R. 8. Hughes, London. 
8582. Car CoupLers, R. 8. Robertson, London. 
8583. MANUFACTURE of KNITTED FaBrRics, P, W Wade, 


London. 

8584. DesILVERIsING Leap, R. 8. Garton._({P. Naef, 
United States.) 

8585. Cooxinc Stoves, A. Pullar and L. W. Leeds, 
London. 

8586. Device for Sicnat Wires, &c., W. Saunders, 


London. 

8587. Feepinc Cakes for CaTrLe, H. E. Chattock, 
London. 

a Device for Dryinc Hay, &c., I. A. Legendre, 


mdon. 

8589. Guarps for Fronts of Encines, L. Martineau, 
London. 

8590. ProTecTinc Piates for Boot HEELS, J. B. Puech, 
London. 

8591. Screw Prope iers, L. C. Gueit, London. 

8592. Utmtisation of Heat for Motive Power, E. G. 
Behrend, London. 

P. Berthoud, 


8593. INFLATING PNEUMATIC TIREs, 
London. 
8594. Parinc or Sxivinc Macuines, W. H. Long, 


London. 
= Ticket Issuinc Apparatus, T. A. Highton, 


ndon. 

8596. a or Counter for Corns, T. A. Highton, 
ndaon. 

8597. THREAD-REEL and NEEDLE Ho.per, C. 8. 


Weatherup, London. 
8598. BeaRincs for Ax.Es, &c, C. J. M. Afzelius, 


London. 

8599. MANUFACTURE of GLass Borttes, B. A. Spaull, 
London. 

8600. DyNAMO-ELECTRIC Macuines, A. I. Gravier, 
London. 

8601. Seats for Scuo.tastic Purposes, L. Petzelt, 
London. 

8602. SIGNALLING for 


APPARATUS Rattways, A. 


Scremin, E. Davite, and M. Parodi, London. 
8603. SecurInc Corks in Borrues, J. L. Balfour, 


London. 

8604. PurIFICATION of Tanninc Extracts, J. B. F. E. 
Roy, London. 

8605. Stow1nc Boats upon Sues, R. Roper, London. 

8606. SrowiNnc Boats and RarFts upon S«rps, R. Roper, 
London. 

8607. Suips’ Davits, R. Roper, London. 

. Sips’ Davirs, R. Roper, London. 

Surps and Rarts, R. Roper, London. 

. Suips and Rarts, R. Roper, London. 

. Boat Disencacinc Gear, R. Roper, London. 

. Boats, R. Roper, London. 

. SHips and Rarts, R. Roper, London. 

. ConsTRUCTION of ORDNANCE, W. Hope, London. 


29th April, 1893. 


8615. GuipiInc APPARATUS in VELOCIPEDEs, J. Shake- 
speare, Dudley. 

8616. Roap Scrapers, R. Wadsworth, Halifax. 

8617. ComposiTion for LirHocrapuic Inxs, T. Shaw, 
Birmingham. 

8618. MecHaNisM for ELectRic Arc Lamps, W. J. Davy, 


mdon. 

8619. Macnine for Puncuinc Metats, J. R. Hill, 
Stourbridge. 

$620. TusuLAR Tires of Ve.ocirepes, G. Shaw, 
Manchester. 

8621. Soap, H. Hamilton, Dublin. 

8622. SHUTTLE GuaRps, R. Smith and T. R. Hill, 
Bradford. 

8623. Apparatus for Savina Lire at Sea, D. Dall, 
London. 

8624. WasHING PHOTOGRAPHIC Prints, W. M. Simpson, 
Hasti 


8625. Pens for Propvucine Srencits, J. Sladen and F. 
W. L. Sladen, Ringwould, near Dover. 
8626. Wire Strip Tare Tuses and Sueets, W. J. 


Warren, 3 

8627. Sirrers for CHarr-cutTTers, J. G. Richmond, 
Manchester. 

8628. BreLts for Drivinc MacHINERY, W. Ranstead, 
Liverpool. 

8629. Be.ts for Drivinc Macutnery, W. Ranstead, 
Liverpoo 

8680. SteeRInG Gear for Bicycies, J. R. Starbuck, 
London. 

8631. GoLr CLuBs, H. Renison, Glasgow. 

8632. Vatves for PNEUMATIC Tings, J. 8. Prentice and 
J. Renison, Glasgow. 

8638. DisPERSING APPARATUS, A. Friedeberg, Man- 
A. Cols M J. G. Cumming, Glasgo 
8634. IN-FREED MACHINE, J. G. A we 

$635. STEAM HamMeER, J. Béché, jun., Liverpool. 

8636. Joint for HanpLeEs, C. Westwood, Birmingham. 

8687. PLates used for Foop, I. M. Miiller and F. V. 
Dellaudin, London. 

8688. Macutves for Fotpinc Fasrics, C. Cooper and 
Sons, Lancashire. 

8639. HyprocaRBon Enoines, J. A. Drake, Guildford. 

8640. TREATMENT of Yarns, K. T. Sutherland and G. 
Esdaile, Manchester. 

8641. Fo.pinc Knire, G. Christians, London. 

8642. UMBRELLAs, E. B. Podmore and J. H. G. Clarke, 
London. 

. INTERCEPTORS for Drains, &c., W. Sykes, 
London. 

8644. INHALER and Pou.tice HEATER ComBINED, Q. H. 
Stebbings, London. 

8645. Brake Mecuanism for Roap VeusIcLes, 8S. W. 
Nield, Salop. 

8646. Mixinc Gases with Liquirs, C. Huelser.—{ 4. 
Bloch, Germany.) 
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8647. Ean-marxine Sueer, G. W. Shailer and J. H. 
Hankins, London. 

8648.- Braces for Dritiine, Borne, &c., T. Haggart, 
Liverpool 

8649. Improvep TeLecRaPH INsuLaToRS, J. Morris, 
Liverpool. 

8650. Fue., P. H. Bracher, London. 

8651. ' oeorunee Devices, A. B. Robinson, Liver- 
poo! 

8652. CanpDLEsTick with PeRFoRATED Sipes, Messrs. 
M. Emanuel and Co., London. 

8653. Rartway SicNa.uine Apparatus, A. J. Boult.— 
(J. N. Dechaine and A. Becker, Belgium.) 

8654. Improvep Exvecrric Arc Lamps, W. J. Davy, 
London. 

8655. Boxes for Hotpive SmaLt Arrticues, T. Berg- 
mann, London. 

8656. ApsgustaBLE Key Pry for P1anorortes, E. Dale, 
London. 

8657. Stoppers for Borries, &c., F. B. Stanley, 

On. 


8658. MerpicaL Appliances for Pocker Wear, W. 
K6nig, London. 

$659. Sash Fastener, I. Jonas, London. 

8660. CycLe Lamps, D. Marcus and J. H. Walker, 
London. 

8661. Furnrrcre Castors, M. Lachman, London. 

8662. Construction of Runners for Castors, M. 
Lachman, London. 

8663. Apparatus for DETERMINING GEOGRAPHICAL 
Posrrions, C. E. Basevi, London. 

8664. Heatinc Apparatus, H. V. and G. D. Joseph, 
London. 


“8665. Gear Cases for Cycues, G. E. Reading and H. 


E. Parkin, London. 
8666. “eras MepivuM, P. Theil and K. Schimitzek, 
ndaon. 
8667. pawones of Freep-warer, C. C. Daevel, 
ndon. 


8668. Game, D. Balsillie, London. 

8669. Makinc ARMoUR-PLaTES, A. Wilson and S. Oates, 
London. 

8670. Racecourse Stanps, B. G. Poutet, London. 

8671. ConTROLLING Vatves, F. A. Robinson and G. A. 
Goodwin, London. 

8672. ManuractureE of Tites for Stoves, M. Harczyk, 
London. 

8673. SEPARATING PULVERISED MATERIALS, R. Morris 
and T. Driver, London. 

8674. CRusHING Mrverats, R. Morris, T. Driver, and 
H. W. Houlden, London. 

8675. GaLvanic Batrertes, R. J. Crowley and J. R. 
Grant, London. 

8676. Rartway Covup.ines, J. Hart and A. Mounteney, 
London. 

8677. Manvuracture of Martcues, J. Van Landuyt, 
London. 

86/8. Removiyec Stains from Leatner, H. Lewis, 
London. 

8679. Hypravtic and Pyeumatic Motors, M. W. 
Lowinsky, London. 

8680. VenTILaTIon, W. C. Toone, London. 

8681. Water Gauags, J. Finlay, London. 

8682. Curr Liyxs, J. Finlay, London. 

8683. Propucinc SparKLinc Druvks, C. Malmendier, 
Cologne. 


lst May, 1893. 


8684. Brakes for VeLocirepes, W. P. Thompson.—{H. 
Schultes, Germany.) 

8685. Doors and MovasLe Partitions, J. Harding, 
Southampton. 

8686. ELEvaTING and Conveyinc Coa, J. Ruscoe, 
Manchester. 

8687. Game, J. Southall, Worcester. 

8688. Toy Gun for Proyectine Peas, M. Turnor, Bir- 


ag oy 

8689. DisPLayInc ADVERTISEMENTS, A. and T. Lead- 
beater, Leeds. 

8690. Hosr Pires, A. Gray, London. 

8691. Automatic WaTer Gavuces, G. M. Marchant, 
Huddersfield. 

8692. DispLayinc UmpBrewias, F. MclIlvenna, Liver- 


pool 

8693. Dismvrectinc Tray, P. Cohen, London. 

$694. IyTERNAL Combustion Heat Enorne, E. Butter- 
worth, Rochdale. 

8695. Loapine Coxe, W. H. Telford, Newcastle-on- 


'yne. 
$696. Riu and Trre for Crcte WHEE ts, H. Bennett, 
Durham. 


8697. Feepinc Teats, P. A. Gentile, Droitwich. 

8698. Hammer Action for Pranorortes, A, Lexow, 
London. 

8699. Metat CLamp Jornts, N. Browne.—{J. Temler, 


Russia. 
8700. Paper Putr Articies, N. Browne.—{J. Temler, 
Russia.) 
8701. Pivot Mituixc Prates, F. W. T. Braeunig, 
Manchester. 
8702. Wasainc Gran, J. Senior, Sheffield. 
8703. Sream Generators, R.Wa‘son and R. D. Munro, 
ow. 
8704. Cycies, E. C. F. Otto, London. 
8705. WHEELS, E. C. F. Otto, London. 
8706. Makinc CHILDREN’s, Mait-carts, W. Cromack, 
London. 
8707. - cpa Guy Sicuts, A. Gordon and E. Irwin, 
mdon 


8708. SELFr-LanpinG Hoists, A. Wadsworth, London. 
8709. MaTrREss PResERvER, H. Edler, Manchester. 
8710. Toy, C. F. Wilmot, London. 

711. Pencit Porst Protector, H. E. Shepherd, 

London. 

712. MaGNETo-ELEecTRIC Brace, J. Foy, London. 
8713. CycLe Mupeuarps, C. Jennery, London. 
8714. Water Motors, W. H. Symons, London. 
8715. Rotary Pruytine Macuives, N. J. H. Kenney, 


London. 

8716. Box for Packinc Guioves, G. E. M. Richter, 
London. 

8717. Treatment of Hemp, J. C. Mewburn. —(J. 
Cardon, France.) 

8718. — for Maxine Jam, &c., W. H. Schwartz, 

mdon. 

8719. AncHor, C. W. Matthews, London. 

8720. Fireworks, L. de Rigaud, London. 

8721. WaTER-CLosEtTs, O. Elphick, London. 

8722. Dynamos, A. J. Boult.—(0. Patin and L. Leva- 
vasseur, France.) 

8723. Pocket O1-cans, AiR Pumps, &c., C. Halliday, 


chester. 

8724. Stoppers for Borriss, A. J. Boult.—(C. Koester, 

Fermany. 

8725. Cricket CrEasE MarKERs, J. Swann, London. 

8726. Preparinc Susstitutes for Corres, H. Trillich, 
London. 

8727. pana for Pyevmatic Tires, W. Turner, 

on. 

8728. Steam Generators, A. G. Mumford, London. 

8729. Steam Generators, A. G. Mumford, London. 

8730. Door Fastener, E. Whitehead, London. 

8731. Door Latcu, E. Whitehead, London. 

8732. Brace Fastenine, 8. A. Derham, London. 

8733. Rattway SIGNALLING Apparatus, J. Page, 
London. 

8734. Tuses for TransmiTrinc Papers, P. Tyrer, 
London. 

8735. Maxine Susstance from Orris Root, J. C. W. F. 
Tiemann, London. 

8736. Maxine New Cuemicat Susstances, J. C. W. F. 
Tiemann, London. 

8737. VENT Peos, E. Barron, London. 

8738. TRAVELLING PLatrorms for HaRvesTERs, W. H. 
Barker, London. 

8739. Excavators, W. H. Finlayson, London. 

8740. TaLLow Mextine, W. J. Fraser and T. C. Palmer, 


ondon. 
8741. ConsTRUcTION of CoLLAPsIBLE Tents, T. Harding, 
London 


742, TRANSMITTING Sienaus, D. Young.—{C. Cuttriss, 
United States.) ‘ epteeeinies 





2nd May, 1893. 


8748. Ax Le- Boxes, J. Walker and W. Tate, Man- 
chester. 
8744. Banp and Bett Fasteners, W. 8. H. Schmidt, 
Manchester. 
8745. Rarpway Cuatrs, R. Smith, Carlestown. 
8746. Pumps, C. V. Boys, London. 
8747. Fixinc Correr Bits with Wire, J. White, 
Southampton. 
8748. Oar, Scutt, and Pappie Biapes, C. H. Bickley, 
Birmingham. 
749. HanDLE Bars and Brake Rops, W. T. Fisher, 
ventry. 
8750. Stanp for Sarery Cyc.es, J. Mackenzie and W. 
Minto, Yarm-on-Tees. 
8751. Wrxpow Sasues, T. B. Brown, Birmingham. 
8752. Apparatus for Ho.pinc Brass ULE, 
Edwards, London. 
8758. BrovucHams and Carriaces, H. Norman, Wolver- 
hampton. 
8754. Manuracture of Fioor Ort-ciorn, T. F. Apsey, 
istol. 


Bristo! 
8755. Form of Carp Wrre for Looms, R. W. Bates, 
ingfield. 
8756. WaTreR RovunpaBout PiLeasuRE Boats, T. F. 
Passman, Middlesbrough-on-Tees. 
8757. PReservinc the Suare of Boots, T. F. Edge- 
worth, Bristol. 
= Formine Giass into Sueets, W. W. Pilkington, 
ive: b 
759. Manuracture of ItLuminatine Gas, J. H. R. 
Dinsmore, Liverpool. 
8760. Sar Hank, A. C. Embling, Gosport. 
8761. Fasrenrnes for Metat Tires, G. D. R. Bunting, 
Birmingham. 
8762. Bepstgap and like Movnrs, W. H. Bagley, Bir- 


min " 

8763. eeonan Stoves, H. Barlow-Massicks and W. 
Crooke, Manchester. 

8764. Governinc Steam Encrves, H. 8. Booth, Man- 
chester. 

8765. Metauuic Cases, A. J. Rees, Bristol. 

8766. Horse Cotiars, F. Job, Birmingham. 

8767. Bacs and Watters, R. Kendrick and H. P. 
Richards, Birmingham. 

8768. Non-s_ipprve Tire, A. Brash, Dublin. 

8769. Pneumatic Tires for Cycies, R. Scott, New- 
castle-on-Tyne. 

8770. Trres for PreventTine Sipe-sirpprne, 8S. J. Bart- 
lett, Dublin. 

8771. Wootten Brack, J. Emmett, Leeds. 

8772. Cork Compressor, T. M. Cardus and W. C. 
Alexander, North Devon. 

8773. OPENING STOPPERED Bort es, L. C. Tipper, Bir- 


8774. CooxING Apparatus, R. Longden and C. A. V. 
Allen, Birmingham. 

8775. HorsEsHors, H. Dodge, Manchester. 

8776. Mera.iic Pistons, T. Shepherd, M. Oliver, and 
J. G. Pope, Manchester. 

8777. StrucruRAL [Ron Forms, T. S. White, London. 

8778. Puzzie, L. Cobbett, Cambridge. 

8779. Vevocrpepes, J. T. Lancaster, London. 

8780. DispLayinc Names of Stations, A. L. Maddison, 


mdon. 
8781. SHarts for Marine Encines, C. W. Dawson, 


mdon. 

8782. Evectric Drivinc Gear for VELociPepes, F. W. 
Golby, London. 

8783. MouLpine Burrter, E. Hérissé and T. Veasey, 
London. 

8784. ToorH-BRUsH, T. Veasey, London. 

8785. WasHinc Macurnes, J. Harris and J. Anderson, 
Newcastle-on- e. 

8786. Looms, W. B. White, H. Rawson, J. Myers, and 
J. Morrison, London. 

8787. Jics for BLeacnine and Dyeinc, M. Harding, 
London. 

788. Apparatus for Dritutnc, J. Whitehall and G. 
Bedford, jun., ingham. 

8789. Lawn MowrnG Macnines, A. J. Boult.—(G. E. 
Sattler, Germany.) 

8790. AsceRTarNInG the Capacity of HoLLow VESsELs, 
W. P. Thompson.—(G. Véllner and F. Lehmann, 
Germany.) 

8791. ToorH-BRUsHEs, W. P. Thompson.—{L. Freimann, 


Germany.) 
8792. Box Macurves, H. W. Morgan and C. M. Loring, 
London. 


8793. Urixisation of Waste Propuct, J. Hanson, P. C. 
D. Castle, and J. H. Morrison, Liverpool. 

8794. MeTaLtic WHEELS, W. P. Thompson.—(J. W. 
Bettendorf, United States.) 

8795. TREATMENT of Moxasses, F. Graeger, London. 

8796. COIN-FREED Apparatus, J. Robbins and F. T. 
Rushton, London. 

8797. Hose Courtine, F. Giles, London. 

8798. PerroLevm Motor, E. Capitaine, London. 

8799. ae for Pyeumatic Tires, G. C. Moore, 

mdon. 

8800. TREATMENT of Zinc Piates, E. Forrest and F. L. 
H. Bucholz, London. 

8801. TusuLaAR Structures, J. H. Brown, H. M. 
Munsell, and A. W. Porter, London. 

8802. ELectric Licntinc of Rartway CARRIAGES, O. 
8. Ruddock, London. 

8803. Tires for WHeets of Bicycies, G. E. Butcher, 
London. 

8804. Huss for WHEets, W. L. Messer and H. Page, 
London. 

8805. VELocIPEDEs, J. W. Adams, London. 

8806. Tomsstones, J. Cannadine, London. 

8807. AIR-TIGHT VEssELs for Foop, G. H. Williamson, 
London. 

8808. ELecrric AccumuLators, H. Lehmann, London. 

8809. FoG-sIGNALLING ApPpaRATus, G. Musgrave, W. 
H. Trickett, C. Stevenson, and 8. D. Marshall, 


mdon. 

8810. Hotpers or Cases for Perncits, 8. Maier, 

ondon. 

8811. Cirinocrapn, W. H. Brown, Bristol. 

8812. Raisinc Suutters of TeLerHone InpicaTors, C. 
D. Abel.—({Société Générale des Téléphones Reseauc 
Telephoniques et Constructions Electriques, France:) 

8813. Firtines of UmBretias, G. F. H. Hawthorne 
and E. Clay, Birmingham. 

8814. Jars for Containinc Tosacco, W. Soutter, Bir- 
ming! : 

8815. Rotary Setves, J. Anthon, London. 

8816. PLantne Macurvyes, J. Anthon, London. 

8817. AuTomaTic DisTILLING Apparatus, E. Ruud, 
London. 

8818. Pwecmatic Trres, J. H. Lee, London. 

8819. BotrLe Stoppers, D. F. Doody, London. 

8820. LicuTinc Pires in Wixp or Rats, G. Coates, 
London. 

8821. Banp Saws, L. H. Fornander London. 

8822. Hyprocarspon Vaporisers, J. H. Mathews, 
London. 

8823. Tank for HyprocaRBon Burners, J.H. Mathews, 
London. 

8824. Basic Compounps, H. E. Newton.—{The Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 
8825. HypRavLtic Motor, E. Edwards.—(A. Glenck, 

Russia.) 

8826. Construction of VeELociPepEs, W. B. Smith, 

mdon. 

= ere Pressure Biowers, J. W. Wilson, 

Dat 


on. 
8828. Fireproor FiLoors and Roors, J. W. Leigh, 
London. 


8829. CoIN-FREED Apparatus, A, T. M. Johnson and 
F. L. Linzell, London. 
8830. SyncHRonistInc Crocxs, M. E. Campiche, 


on. 

8831. Water Meters, B. A. Collins, London. 

8832. Route Inpicatinc Mar, G. W. Bacon and L. 
Richards, London. 

ec Nava SicNaLuinc Arparatvs, L. de L. Wells, 


. 3rd May, 1898. 


8834. PLoucn Bit Currer, J. and W. Shorter, Tun- 
bridge Wells. 


= Sealer onal Fastener, B. R. Jobling, North 

Shie! 

8836. Fattrinc Door Fasteners, E. Crudgington, 
Birmingham. 

$837. WaTeR-cLOoset, J. Easby, Sheffield. 

8838. Werr Boxes for EAVING, J. Newhouse, 
Bacup. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





492,533, Acruatinc MecuanisM FoR Dorrer Comps 
or Carpino Enornegs, C. L. Hildreth, Lowell, Mass. 
—Filed December 2nd, 1892. 

Claim.—(1) The combination with an actuating 
crank shaft, a split bearing applied to the wrist there- 
of, and an oscillator within the jaws of which the split 
bearing slides, of a spring clasp whereby the halves of 
the split bearing are held in position on the said wrist 
while the parts are being assembled, substantially as 
described. (2) The combination with an actuating 














crank shaft, a split bearing applied to the wrist thereof 
and having the outer lateral surfaces of its halves 
formed with grooves, and an oscillator within the 
jaws of which the split bearing slides, of the U-shaped 
spring clasp having its arms fitted to the said ves 
and the hooked free end of one of the said arms 
entered into a hole in one of the said halves, substan- 
i as described. 


492,543, SuirrasLe Macazine For Bott Guys, P. 
Mauser, Oberndorf, Germany.—Filed August 0th, 


1892. 

Claim.—In a breech-loading magazine gun, the bolt 
and the breech case constructed with a cartridge rest, 
in combination with a m: e-box situated beneath 
the cartridge rest and consisting of a lining ¢ con- 
structed to contain the cartridges, and having a lining 


[492543] 
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back, as cl, and a shifting lever, as /, constructed to 
engage with said li back and when shifted to 
move the lin up and down, whereby the cartridges 
contained in the latter can be raised or lowered to 
bring the uppermost cartridge into or out of reach of 
the bolt, substantially as and for the purpose set forth. 


492,675. Rotary Stock Cutter, J. Hardee, Burke, 
Tex.—Filed June 11th, 1892. z 

Claim.—{1) A rotary stock cutter comprising a hub 
adapted to secured to a spindle, a disc formed on 
the said hub and provided with a flange, a set of 
cutters seated in the eaid disc and abutting against 
the said flange, a middle disc placed on the said first- 
named disc and containing a set of cutters arranged 
alternately with the cutters of the said first-named 
disc, and a third disc fitting on to the middle or second 
disc and also provided with a flange or sets of cutters, 
substantially as shown and described. (2) A rotary 








& 


stock cutter comprising a hub adapted to be secured 
to a spindle, a disc formed on the said hub and pro- 
vided with a flange, a set of cutters seated in the said 
t the said flange, a middle 
first-named disc and containing 
aset of cutters arranged alternately with the cutters 
of the said first-named disc and a third disc fitti 
on to the middle or second disc and also provided wi 
a flange or sets of cutters and bolts for fastening the 
several discs together, as set forth. 


492,710. Steam Catorimerer, R. C. Carpenter, 
Ithaca, N.Y¥.—Filed November 10th, 1892. 
Claim.—(1) The combination with the vessel or 
body B vided with a sere a gmt 
e, of an ente ing in e vessel ani 
a , a pad wonie mado convergent at 
e place of entry into the vessel, substantially as 
escribed. (2) The combination with the vessel or 
body B having -a closed top and an opening bottom 
and provided with a thermometer and a ssure 


Pe 





gauge, of an en formed or on the 
vessel and with a mouth or nozzle made 
con + at the place of entry into the vessel, sub- 
stantially 00 described. The combination with the 


. 3) 
vessel or b.dy B provided with a pressure gauge and 


—_—_—_— 


——= 
with a thermometer cup or holder fixed to sai: 

of an entering pipe fixed to the vessel and eer 
with a mouth or nozzle made convergent at the place 
of entry into the vessel, substantially as describes 
(4) The combination with the vessel or body B pro. 
vided with a thermometer cup and with a manometer 

492,710] 
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and manometer cock, of an entering pipe leading into 
the vessel and provided with a mouth or nozzle made 
convergent at the place of entry into the vessel, sub. 
stantially as described. 


492,768. Po.isuinc anp GRINDING Macuinr, H. 
Geisenhiner, Schenectady, N.Y.—Filed Avgust 16th, 
1892. 

Claim.—(Q1) In a grinding and polishing machine, 
the combination with the oppositely driven pulleys, 
and their support, of the pulley driven thereby, the 
coil spring afixed to said cone pulley and grinding 
or polishing wheel affixed to said spring and rotated, 
all substantially as described. (2) In a grinding 
and polishing machine, the combination with a wheel 
or pulley, and its driving mechanism, of a coil spring 
affixed to said wheel or pulley, and a grinding and 


492,768) 





lishing wheel affixed to said spring and driven 
aves, substantially as specified. (3) Ina grinding 
and polishing machine, the combination with the 
shifting lever L and the cord affixed at one end 
thereto, of the lever R fulcrumed below the fulcrum 
of the lever L, a nose or catch on said lever, designed 
to have engagement with a similar nose or catch on 
the lever L, said lever L having one end of said cord 
fastened thereto, substantially as specified. 


492,789. Speaxine Tetecrapn, 7. A. Edison, Menlo 
Park, N.J.—Filed September 5th, 1877. 

Claim.—(1) The combination with a diaphragm 
which is set in motion by the sound of the human 
voice or other sound of two electrodes, which are 
insulated except at or near their ends and an inter- 
mediate fluid for the purpose set forth. (2) In a tele- 

phic instrument operating by sound employing a 
conducting fluid as part of the circuit, the combina- 


[492789] 
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tion with the diaphragm of an electrode immersed in 
said liquid and insulated except at its extreme end, 
substantially as described. (3) The combination with 
a diaphragm set in motion by the human voice or 
other sounds of several pairs of electrodes insulated, 
except at or near their end and an intermediate fluid 
conductor for the purpose set forth. 


492,931. Bo.t-currinc Macuine, A. M. Baird, 
Topeka, Kans.—Filed April 29th, 1892. 
Claim.—{1) In a bolt-cutting machine, the combina- 
tion of a frame, a cylinder adjacent thereto, levers 
ivotted in the framework and provided with cutting 
lows at their outer ends, a piston in the cylinder, an 
means whereby the movement of this piston in one 
direction forces together the cutting jaws, substan- 
tially as described. (2) In a bolt-cut machine, the 
combination of a slotted frame, levers pivotted therein 
and provided with cutting jaws on their outer ends, 





a crosshead e ing with the levers and provided 
with lugs en with the slots in the frame, and 
means for moving the crosshead in both directions, 
substantially as described. (8),In a bolt-cutting 
machine the combination of a frame, a cylinder 
secured thereto, levers pivotted in the frame and pro- 





and separated, substantially as described. 
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THE REPORT OF THE NAVY COMMITTEE ON 
BOILERS. 


Tue incessant breakdown of boilers in the British 
Navy so seriously affected the efficiency of our ships of 
war that last year a Committee was formed to take 
evidence and carry out experiments in order to obtain 
information which would lead to the introduction of such 
modifications in construction and working as would 
obviate the evil. The scope of the inquiry was extended 
so that it might include certain questions of considerable 
interest connected with the machinery of our warships. 
The Committee consisted of Vice-Admiral Buller, chair- 
man, Messrs. John H. Heffernan, R.N., and J. T. Corner, 
R.N., Mr. J. T. Milton, chief engineer surveyor, Lloyd's, 
Peter Samson, Board of Trade, W. Castle, and Mr. G. W. 
Manuel, superintendent engineer to the Peninsular and 
Oriental Company. Mr. H. J. Oram, R.N., was the secre- 
tary, and he appears to have left nothing undone to make 
the inquiry complete and exhaustive. A great deal has been 
expected, and most people interested imagined that the 
report would be elaborate, exhaustive, and brim-full of 
information. The Report has just been issued, and we 
are sorry to say that nothing more lame, inconclusive, or 
unsatisfactory has ever been issued by a committee. It 
leaves everything unsettled. It supplies no information, 
and the whole sum and substance of it admit of being 
stated in a very few lines. Mr. Castle, Mr. Samson, and 
Mr. Manuel send in reports of their own, and there is 
not a line of evidence or a single reference to the state- 
ments. theories, or arguments of any one of the numerous 
witnesses examined. Concerning the latter point it has 
long been an open secret that many of the witnesses 
refused to give evidence save under the seal of secrecy, 
while the Admiralty held that it would not be for the 
good of the service that the compromising evidence to be 
had direct from the ships of our Navy should be published. 
The result is that,as we have stated, the Report possesses 
little or no value. Indeed, it is not worth reproducing in 
our pages. Full justice will be done by a brief statement 
of the principal points which demand consideration or 
criticism. 

The first question dealt with is the extraordinary sug- 
gestion made by the Admiralty that the working pressures 
carried in the Navy were perhaps too high, and might be 
reduced with advantage. The Committee very properly 
reply that there is no reason why a reduction sh 
made, and that they cannot recommend a return to the 
old-fashioned compound system and 60]b. pressure. But 
all they have to say concerning the question of leaky 
tubes is summed up in the following passage :— 

In the opinion of the Committee, the use of the higher steam 
pressures has but little to do with the causes of leaky tubes ; for, 
omitting defects due to design of boilers and details of tubes 
which a affect all pressures, it is considered that the tube 
ends will leak in high or low-pressure boilers, if the amount of 

wer attempted to be obtained from them exceeds certain limits. 
When these limits are exceeded the tube ends and tube plates 
become overheated, owing to the increased generation of steam 
rendering the local conditions of circulation unable to maintain an 
adequate flow of water over the surface of the tube plate ; and 
this they regard as the primary cause of the | of boiler 
tubes, It should not be Senioceed that, concurrently with the 
increase of steam pressures in our war ships, the powers obtained 
from their boilers were sometimes unduly increased by forced 
draught, and the leakage of tubes which followed in consequence 
should not, in the opinion of the Committee, be considered as 
caused by high pressures, 

It seems to us that it was scarcely necessary to appoint 
a Committee to elicit all the information supplied by the 
foregoing paragraph. 

Next we are told with imperturbable gravity that 

The use of fresh water is very desirable in order to prevent the 
formation of deposits on the heating surfaces, so that ships may 
always be ready to proceed on any service without delay due to 
cleaning of boilers, Its use will also be found economical in 
reducing the labour of cleaning the internal parts of boilers, it 
being difficult to make some of these spaces sufheiently large and 
accessible as to be readily and efficiently cleaned. 

Are we to believe it possible that the truths here con- 
veyed were not previously known to the engineers of the 
Royal Navy? The passage as it stands is simply absurd. 
A little farther on we have another gem, here it is— 

In the opinion of the Committee, it is desirable that all ships 
having surface condensers should be supplied with the means of 
avoiding the use of sea water for replenishing the waste of feed- 
water, and thus ensuring the ships being always in readiness for 
service, as the advantages gained are more than commensurate 
with the expense incurred, while the inconvenience caused by the 
necessity of frequent supplies from the shore will also be removed 
by the vessels being e self-reliant as regards the production of 
make-up feed-water. 

Leaving boilers for the moment, the Committee turn 
to the engines. It is to be regretted that as a result of 
a desire to be succinct they are obscure. We find, for 
example, much difficulty in understanding what the 
following passage is intended to convey :— 

As bearing on the important question of the economy of the 
engines at low powers, and preventing undue strains brought 
on boilers and machinery by the development of powers for which 
they were not intended, it is recommended that the size of 
cylinders and cut-off of steam should, as far as possible, be so 
arranged that no more than 5 per cent. beyond the specified full 
power should be capable of being attained with valves fully open 
and everything i fall gear. In the past too great a margin 
often existed between the specified full power and that which the 
pr os were capable of — and by this means their economy 
at low powers has been impaired. 

In the absence of the evidence on which the recom- 
mendation is, we suppose, based, we are very much in 
the dark concerning the meaning of the paragraph. 
Reading between lines it would appear that when it is 
specified that an engine shall develope, say, 10,000-horse 

wer, care shall be taken that the contractors shall not 
e able to get any more out of the machinery. The last 

lines of the clause seem to say that contractors have given 
their cylinders too much capacity, or that they have run 
the engines too fast. But it vealls appears that it passes 
the wit of engineers to drive machinery which shall just 
barely work up to the required power, without running 
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heavily fined by the Admiralty for not 
coming up to the stipulated power. Further on, how- 
ever, we have a passage which, albeit not very clear, 
seems to be intended to elucidate that last nine | It is 
recommended “ to design the slide valves, excentrics, and 
ear to give the natural draught power with the best 
istribution of steam in lead, admission, release, and 
cushioning, and to obtain the extra power beyond natural 
draught by over linking or its equivalent, thus increasing 
the travel of the valve and securing a later cut-off.” 
Thus, there will be placed in the hands of the engineers 
of the ship the power to do that very thing which they 
have just been told should not be done. Concerning the 
proportion which the cylinders should bear to each other, 
the Committee hold that for 155lb.— the normal 
Admiralty pressure—the low-pressure cylinder should 
have a capacity not more than five times as great as that 
of the high-pressure cylinder. The cut-off should then 
be such that the average “‘ equivalent ’’—probably a mis- 
print for “ effective ’’—pressure shall be 37 1b. per square 
inch in the low-pressure cylinder. These proportions are 
intended to secure a compromise between the high-power 
and low-power efficiencies of the engines. As to piston 
speed, they do not recommend any advance over the 750ft. 
or 800ft. per minute now regarded as a maximum. 
Concerning evaporating plant for providing distilled 
water, the report states that about six tons must be made 
per 1000 indicated horse-power to provide for waste. 
This appears to contemplate a tremendous waste of 
water. That a ship with engines indicating, say, 5000- 
horse power should lose at glands and cocks as much as 
thirty tons of water per day seems to be incredible, unless 
the machinery is frightfull outoforder. Indeed the Com- 
mittee seem to think some excuse is necessary, for they 
say: ‘‘ From the evidence obtained it appears that if the 
machinery is in ~ condition the waste of water 
should be well within six tons per day per 1000 indicated 
horse-power. In some ships it is much less, but the 
amount varies greatly according to the state of the 
machinery.” No doubt much of the waste is attributable 
to auxiliary engines. But the Committee say nothing 
on this point, and the Report is so worded elsewhere 
that the whole loss appears to be referred to the main 
engine-room alone, no allusion whatever being made to 
the winches, steering gear, &c. &c. Before leaving this 
subject of engines, it may be well to state that Mr. 
Manuel holds that the bearings of the intermediate and 
low-pressure engines should be augmented in dimensions 


the risk of — 


y 8 per cent. over existing Navy practice, from which 
we gather that crank pins, for example, would no longer 
be all three of the same dimensions, as is now the rule. 
We thoroughly agree with him when he says that main 
shafts, more especially crank shafts, have too much bored 
out of the centre, and that in no case should the bore 
exceed one-fourth of the diameter of the shaft in dia- 
meter, and that the scantlings of engine beds and framing 
might with advantage be increased 6 per cent. 

Naturally, that portion of the Report dealing with 
boilers in the Navy possesses most interest, but there is 
practically no new information to be obtained from the two 
or three pages devoted to the subject. We learn that— 


The battleships are fitted with four furnace single-ended return- 
tube boilers of three types, viz., those in (1) ao eal Sovereign, 
Hercules, and others, having two corabusti hambers ; (2) the 
Resolution and Revenge, having separate combustion chambers for 
each furnace; and (3) the Royal Oak, with three combustion 
chambers for the four furnaces, the two middle furnaces delivering 
into onechamber. Of these boilers the Committee consider type (2) 
to be the best. 

The first-class cruisers are all fitted with four furnace boilers of 
type (1), the early ones with double-ended boilers and a small 
single-ended auxiliary boiler, the later ones with single ended 
boilers. It is considered that they would be improved by fitting a 
separate combustion chamber to each furnace as in type (2), or by 
fitting three combustion chambers as in type (3). 

The second-class cruisers each have three furnace boilers, some 
of them with single ends and others with double ends. All have 
a separate combustion chamber to each furnace, and these types 
are considered to be well suited for the naval service. 

The gunboats of the Thrush class are fitted with Navy boilers 
with two furnaces. This type is considered to be satisfactory ; 
but some members consider it would be improved by fitting a 
separate bustion chamber to each furnace, while the other 
members think such alteration unn . 

The torpedo gunboats of the Jason c are fitted with wet 
bottom locomotive boilers having divided furnaces. This type is 
considered to be suitable for the requirements of such vessels. 

The Committee have stated their general preference for a 
se te combustion chamber to each furnace in return - tube 
boilers; but they consider, however, that the double-ended boiler 
with busti harabers common to each pair of opposite 
furnaces is also an efficient type. 

The Committee consider that either single or double-ended 
boilers of the oe mentioned above will be satisfactory, but that 
for greater subdivision of power single-ended boilers are to be 
preferred where the extra weight can be allowed. 

They further consider that where the extra space required can 
be given, three furnace boilers are superior to, and should be 
fg oe in preference to, four furnace boilers, The latter should 
be fitted only for ships in which a limitation of the floor space 
occupied by the boilers is so important as to necessitate the 
employment of very large boilers, in which three furnaces, if 
fitted, would be too in diameter. 


Boilers with four furnaces in a single front are an 
utter abomination, and we are delighted to find that the 
Committee condemn them without hesitation, the fact 
that in such ships as the Endymion they are a 
success to the contrary notwithstanding. The Report 
searcely refers to the question of leakage, and no men- 
tion is made of ferrules. It is held that the water 
spaces between the tubes should not be less than lin. 
apart vertically, but that tubes should be at least 1din. 
apart horizontally. Outline sketches of the typical 
boilers are appended to the Report. Large combustion 
chambers are advocated; the length of grate should not 
exceed twice the diameter of the furnace, and should 
always stop 6in. short of the combustion chamber. The 
heating surface should be 2°5 square feet per horse-power 
at natural draught and thirty-three times the grate 
surface. Forced draught power should not be more than 
25 per cent. in excess of natural draught power, save in 
case of torpedo catchers, when it may be 40 per cent. in 
excess. On the whole, the closed stokehold system is, 














we are glad to see, condemned. The Committee say :— 

The various systems of supplyi the necessary air to the 
furnaces for combustion of fool have been carefully considered. 

(a) As regards “induced draught,” it is recommended that no 
further experiments be carried out, pending the approaching trials 
of the Gossamer with this system. 

(b) With reference to the comparative merits of the ‘closed 
stokehold ” and ‘‘closed ash-pit” systems, as the latter does away 
with the necessity for a cl stokehold with air locks, and diffi- 
culties with ventilation of bunkers when stokeholds are closed, the 
balance of advantage and disadvantage is considered to be such 
that the system is recommended for trial in a vessel. 

(c) As to air heating appliances, which are not applicable to the 
closed stokehold system, it is recommended that experiments be 
undertaken to show whether the benefit to be derived by their use 
is sufficient to compensate for the additional weight and space 
entailed. 

The Committee advise that tubulous boilers should be 
fitted to two vessels for experimental purposes, only 
boilers with large straight tubes to be used; that is to 
say, the most unsuitable type that they could have 
selected for the purpose, H.M.S. Speedy, intended to be 
the fastest boat in the British Navy, will be ready for 
trial in a few days. She has been built at Chiswick by 
Messrs. Thorneycroft, and will indicate about 4500-horse 
power, steam being supplied by Thorneycroft boilers. 
She will settle the question, it is to be hoped satisfac- 
torily, as far as regards small curved tubes. 

The independent reports added to the main body of the 
Blue-book contain nothing very noteworthy. On one 
point, however, they make us regret exceedingly that the 
evidence has not been published. Mr. Samson, of the 
Board of Trade, holds that Navy boilers should be tested 
to twice their working pressure, in order that the factor 
of safety might be raised. In this we believe that he is 
totally wrong; the proposed test being excessive, and 
likely to strain the boiler and do mischief. Before 
assuming, however, that he is simply following the tradi- 
tions of the Board of Trade, and insisting on an 
unnecessary weight of plates and staying, it will be well 
to consider what Mr. Manuel has to say on the subject. 
He is of opinion that ; 

As regards the strength of the various P see of the boilers, as in 
the Royal Sovereign, that they compare favourably with the rules 
for strength in the mercantile marine, except the cylindrical shells 
and the main longitudinal stays. The former should be increased 
10 per cent. and the latter 15 per cent., while the hydraulic test 
should be increased to one and three-quarter times the intended 
working pressure. 

We do not suppose that Mr. Manuel wrote without 
due consideration, and he is not the man to urge argu- 
ments in favour of making boilers heavier than they need 
be. The suspicion intrudes itself that evidence was given 
to the effect that the shells and staying of Navy boilers 
have been too weak. This is, however, almost incredible. 
The worst of reports of this kind is that they may 
damage reputations, without giving those firms affected 
a chance of clearing themselves. The impression left 
is, of course, that Mr. Samson and Mr. Manuel are in 
possession of facts, and that they know that, in the 
attempt to secure lightness, boilers have been made 
which have in some shape or way failed. 

We shall probably have more to say about this Report 
at another time, but before concluding we wish to express 
our disapproval of the system adopted of suppressing evi- 
dence. Wecan understand the propriety of holding a pri- 
vate inquiry. We cannot see anything proper in holding 


an inquiry ostensibly public, certainly costly and tedious, 
and i 


en giving to the world such an imperfect, incom- 
plete, unsatisfactory document as is this Blue-book. 
Stories get about, rumours are put into circulation, and 
motives are attributed to people in the most unpleasant 
way. Half-confidences are always dangerous, objection- 
able, and liable to misconstruction. They are especially 
to be avoided by great Government departments dealing 
with matters of scientific interest. 








ROADS IN COLOMBIA AND ECUADOR. 


Roaps in Colombia and Ecuador are scarcer, and the 
means of communication more primitive, than those of 
China, especially in Ecuador, where, during one-half of the 
year, the interior is entirely shut out from commerce, which 
can be only carried on during the other half with great diffi- 
culty and expense. To these causes must be chiefly attri- 
buted the backward state of both countries. According to 
some recent Consular reports, among the great necessities of 
Colombia are good roads from the coast to the interior, the 
few existing being at all times in a most broken down and 
deplorable state, and during the rainy season—about eight 
months in the year—almost impassable. The road from 
Honda, the disembarkation place on the Magdalena River, 
to Bogota, the capital, the only means of communication 
with the outer world, is a striking example. The distance 
from Honda to Bogota is about forty-two miles, yet it takes 
the mail on muleback three days to perform this short 
journey, and goods sometimes three weeks. In Ecuador the 
roads are mule tracks, practically closed during the rainy 
season, which lasts for the greater part of the year. The 
rainfall is very heavy, and the tropical storms tremendous. 
In many places the only available tracks are the beds formed 
in the loose volcanic soil by deep torrents, and in others a 
way has to be forced through miles of deep mud, produced 
by the same cause. During the winter months it is almost 
impossible for travellers, and quite so for merchandise, to 

even over the main track from Guayaquil to Quito, though 
in some places efforts have been made to make a real road of 
this. The fact that last year a postman and his horse were 
lost in the mud will give some idea of its condition in the 
wet months, while at the best of times the journey is a very 
arduous undertaking, owing to the dangerous nature of the 
tracks through the mountains and the extremes of climates 
to be passed through, ranging from tropical heat at the 
coast to intense cold at the crossing of the Andes. An illus- 
tration of the difficulties of goods transit is that some cases 
took over six months to r Quito from Bodegas, where the 
land journey begins, a distance of 200 miles. The actual and 
moral effect produced on the country and its inhabitants by 
this isolation has been caused by the national character 
and institutions. The natives have not only not taken the 
trouble to make roads, but they have allowed the splendid 
causeways of the Incas to disappear from neglect. 
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THEORY OF A meee ARCH WITH THREE 
By Max am Enpg, M. Inst. C.E. 
No. If. 
(Concluded from page 309*) 
APPLICATION TO EXAMPLES. 

Tue formule 10, 12, 18, 14, 23, 26, 34, 35, and 36 can 
be used in any given case for the calculation of the prac- 
tical weight of the four main s of the carrying 
structure, viz., the flanges of the arch, the web between 
them, the transverse bracing, and the suspenders of the 
platform, if the coefficients c_can be determined. The 
result will, of course, apply directly only to the type of arch 
here under consideration, which has certain economic 
advantages over other types, and the latter will 
differ considerably in respect of the weights of the four 


were found as follows: 7, = 1:20, 7, =2°75, ¥, = 
70; y, =400. Then we have— 


1 5 
“1 = 5508, 
gi oasaba 
Pept 
240 s.| (87) 
“3 = 998 5, 
\ c= 1 
. 165 s,) 





Much Sapends here on the arrangement and the style 
of the details, but assuming such care as is always neces- 
sary in large structures, the discrepancy will probably 
not exceed 2 per cent. in respect of flanges and 10 per 
cent. in respect of other parts. 

Next, the weight of the platform and that of the carrying 





main parts, especially the flanges and the web, but if 
they are well-designed structures, the difference of the 





structure itself has to be introduced into the formula; 
the former, being independent of the latter, can be ascer- 
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total weights will not be great, and the total results may 
therefore be applied also to other types for the purpose of a | 
first estimate. 


Putting cequalto —7_, where + is the weight in tons | ru 


660 s 660 
of a steel bar of 1 square inch section, lft. long, s the | 
strain allowed per square inch gross sectional area, and | 
where y are coefficients of construction, i.e., coefficients | 
for transforming the assumed solid into triangulated | 
webs, for jee pistes and rivet heads, for secondary | 
bracing, and.fer other practical requirements, we get 
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tained with sufficient accuracy at the outset, by gpa | 
the distance of the points of support, i.e., the pane 
length, to increase from 40ft. to 60ft. in bridges of 800ft. 
. span. The latter must either assumed 
tentatively with a view to correction, by going over the 
calculation a second time, or it may be calculated direct 
from the formule, if, in order to shorten them, further 
assumptions are made in them, especially for the values 
for n, h}, g, and k, by which their application would be 
restricted to certain proportions of the structure. 
Assuming n = 3, i.e., greatest depth of arch equal one- 
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from the formule the weight in tons. may be deter- 
mined by analogy with existing structures, or by the 
practical design of representative details for the above- 
named four parts, so that the co-efficients c are taken 
in four groups, viz.: (1) cy9, C25; (2) Cy2. Cig, C263 
(3) Cy 4s C35» C365 (4) C5. 

The design has been carried out on an example of a 
bridge illustrated in Fig. 8, assuming 21 = 1000ft., and 
Fig. 9 shows some of the details. The average-values of 








* On page 397, 8rd column, 28rd line, read x ay: instead 
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quarter of its rise—see formula (8)—and considering that 
in these large bridges m is generally smaller than 1-5, we 
find, by means of equation (9a), that the maximum 
strains in the flanges from the jal load exceed only 
by 163 per cent. those from the full load; assuming 
n = 4, we find 11} per cent.; for n = 5, we find 8} per 
cent., and so forth. As the length of the parts of the web 
increases accordingly, the saving of material by making 
n > 8 is at least dou , and at the same time the arch 


loses its elegant appearance; we therefore assume n= 8. 
Assuming h', the height of the platform, at ; i.e. one- 








requirements of practical cases, viz., that larger Spans 
are necessary where the tallest sailing vessels than where 
only steamers pass. For the bridge of about 1000ft. 
span—Fig. 8—suitable for the Thames, a height of about 
100ft. is required ; the Forth Bridge, with a clear span of 
1650ft., has a clear height of 150ft.; for the bridge over 
the Bosphorus, which will probably have a span of 
1200ft., about 120ft. will be sufficient; for the bridges over 
the St. Lawrence River at Quebec and to the North Shore 
at Sydney ; both about 1600ft. span, 180ft. has been recom. 
mended. An average proportion of the rise in the span 
of the arch of 1 in -5 will be found most economical, and 
the platform would, therefore, intersect the arch about at 
half height. g=}h and k= jh follows from this and 
from the consideration already mentioned, that the 
surface exposed by the platform and the moving load 
to the wind will be about one-half of the entire surface, 
and the surface exposed by each flange of the arch with 
the portions of the web, transverse bracing and sus. 
penders nen fe it, about one quarter. For the 
same reason we have the wind-pressure p, = $ p and 
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Fig 10. 


From the above assumption follow also several values 
Xo between which and «=o and.2= some of the in. 
pgrels have to be taken. Figs. 10 and 11 show graphi- 

y the volumina due to wind pressure, assuming the 
transverse bracing to lie between the top flanges and, 
between the bottom flanges respectively, and in compar- 
ing them we find a slight advantage in the former 
arrangement, which, moreover, has some practical advan- 
tages. The points of changing sign for the flanges are 
shown in Fig. 10, and have been calculated to be 0:3249 1 
and 0°2078 /—see Fig. 8. In likemanner the passages of 
the platform through ‘the two flanges have been-deter- 
mined to be 0°2324 / and 0°3820 J, and its passage through 
the central parabola to be 0°2980 /, the latter values being 
used in the calculation of the volumina of the suspenders 
and of the tensile and ive forces S in the web; 
also the rdinates of the apex of the upper parabola 


gl v4 + Seed in the calculation of the transverse 


bracing according to formula (84). 
Applying then the values— 
n=89=4.p=2, ) 


and the values for 2} as stated, the various formule are 
changed as follows :—~ 


Flanges of Arch. 
M10) into C10. (8 m—1) TP, 17- \ 
(10) into r" ik + iz lh 
(23) into “aa B (1-85020 # + 240720 h J) 
, Web, ' 
(12) into cf, w (m — 1) z a 


H(13) into c,, hl (—0 014483 m w 
— 018128 q — 0 a) 


ei hP 
(26) into “20 ep : 
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(14) into O-29015 ¢,, ht(m F —q- wel: ALLIPL pe” 
' ; \ +f 


(85) into 0-08750.¢,;, 2%! 
(86) into 0-22164 0,, phd.’ 
; ree Bracing. 


A 1.78 (h\* ; 
de 1823 (i) pe uy 
8440 -\i | Sree 
Naming a the weight per foot. lineal of the complete 
arch structure, p that of the road or railway, and » that 
of the moving-load, we have:—. . - 
weap 
Soe sits BB 
5 a +P gn oteite- (40) 
ae! 
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and the sum of the values (39) will be al. By means 
of this. equation can a'be calculated ; but it may be con- 
venient to simplify it by some -further assumptions. 
Firstly, b, the width of the structure; can be assumed in all 





tenth of the span, we conform approximately to the 


cases, as in the example, Fig.8,=0°118 1, Secondly, p, the 
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‘ re, should be made dependent on h; but as it 
bey eee increse in direct proportion to the height of 
the structure, and as in large structures the _average 
wind pressure per square foot is smaller than in small 
structures, it is sufficient to let p increase with Wh, 
The surface in the example, Fig. 8—taking that of the 
platform 1} times and that of the fest of the structure 
twice—the surface of the elevation amounts to 40 
square feet per foot lineal, i.e., = 2°828x/h, h being 
900. Taking for this structure the wind pressure at 


4 _ton, we have P= 4 4 h. We have accordingly: 
b=O1137  ) 
p=0047Vh | 

Putting now the values (37), (40) and (41) into (89) and 


(41) 
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the sum equal to a ?, we can solve the equation according 


to a, and we find, after multiplying with 10,000,000 :— 
For h = 41, te., one-sixth of the span: 


F (10,000,000 3 63) =p (21585 +840) a Ce 
“ 1541 
+ 1564) +1 = + 234) bet 


for h = 2 1, i.e., one-fifth of the span: 


(42a) 


“_ at 75)=p (72579 + 1008) +4 (7 
+1751) +A = +286) . . . (425) 

and for h = ts i.e., one-fourth of the span: 

<{ onnneee 24,094) (240m +1260) +( 088 
+ 2086) + J 7 (= +878) . . . (426) 


8,, the’ strain per square inch gross in the flanges of 
the arch, has been retained, because it may be desired 
to assume it higher in very. large than in smaller spans, 
or in the case of road bridges, whereas the strain in the 
other parts has been assumed to be always 5:5 tons. 

Example I.—Figs. 8 and 9 represent a bridge of 1000ft. 
span (/=500), similar to the one illustrated in THe Enar- 
NEER, October 28th, 1893. The steel work in the road- 
way has been calculated to weigh 1°25 ton per foot lineal, 
and the concrete to weigh 1°80 ton; therefore p = 3°05. 
The moving load is assumed at 1 cwt. per square foot; 

5 
therefore » = = = 25 tons. Putting these values 


and s, = 65 tons into (42b) we find « = 3°14 tons, i.e, 
the weight of the whole arch structure, 3140 tons. Add- 
ing to this 1250 tons steel in the roadway and 120 tons 
in the four bed-plates, we have the total weight of steel 
in the bridge 4510 tons. 

Example II.—Fig. 12 is a sketch of the proposed 
bridge over the Bosphorus between Roumeli Hissar 
and Anatoli Hissar, at the point for which Ruppert 
designed a bridge in 1867—see THE ENGINEER, Vol. xxiv., 
1867, September 18th. The arch has a span of 1200ft., 


Ry 12. 











and a height of 240ft. The lines of Ruppert’s design are 
shown dotted. The bridge would carry two lines of rail- 
way, and the iron-covered platform would weigh 1 ton 
per foot lineal. Assuming the moving load at 2°5 tons, 
we have: 1 = 600, p = 1, and uw = 2°5; then with s = 6°5 
we have from (42b) a = 8°21 tons, i.e., the weight of the 
whole arch structure 8852 tons. Adding to this 1200 tons, 
steel in the platform and 120 tons in the four bed-plates, 
we have the total weight of steel in the main span 5172 
tons. On each side of the main span the platform would 
be supported by a structure weighing about 1°66 ton per 
foot lineal, and altogether 540 x 1°66 = 900 tons. 

The total weight of the Bosphorus Bridge, 1740ft. 
long between the shore lines, would, therefore, be 6072 
tons of steel —— 9952 tons of iron in Ruppert’s 
design ; which, however, includes the iron in the four 
cet 

xample III.—The proposed railway brid 

St. Lawrence River A Quebec has  denglh. 
8350ft.; the main span would be 1600ft. 


over the 
of about 
in the clear. 


Erecting here a steel arch we should have: 1=800; p= 
land» =2'5. Putting these values with s,; =7 into 
(42 b) we find a = 4°692. The arch structure would 
therefore weigh 7504 tons. Adding 1600 tons for the 
platform, 160 tons for the four bed-plates, and 2450 tons 
forthe small spans, we have a total weight of 11,714 tons. 

Example IV.—The railway bridge from Sydney to the 
North Shore of Port Jackson, which has lately been dis- 
cussed by a Royal Commission in New South Wales— 
see THE ENGINEER, vol. Ixxiii., 1892, page 296—would 
have also a span of about 1600ft.; the calculation for 
Example III. would therefore also apply here. As, how- 
ever, the bridge may eventually have also to carry the 
road traffic, we may put p= 1°6 and «= 3°5, and with 
8, = 7, we find a= 5:960. The weight of the arch struc- 
ture would accordingly be 9536 tons. Adding 2080 tons 
for steel in the roadway and 170 tons for bed-plates, we 
have a total weight of 11,786 tons. 

Example V.—If the Forth Bridge, which has two 
large spans of 1650ft. in the clear, had been built 
according to the system here under discussion, we should 
have 1 = 825, p= 1, uw = 2°0, 8, = 7, and, as 56 lb. wind 
pressure were assumed instead of 37}1b., the third 
member in (426) would have to be multiplied with 1-5. 
We find, then, a = 5°426, and the weight of the arch 
structure in one span 8953 tons. Adding 1650 tons for 
the platform and 160 tons for bed-plates, we have 10,763 
tons in one span and 21,526 tons in two spans of together 
8300ft. The main structure of the Forth Bridge is 
5850ft. long. Adding, therefore, 2050 x 1°66 = 3416 tons 
for the remainder of the bridge, we should have a total 
— of the superstructure of 24,942 tons. 

The advantages of the new arch over other arches 
may be stated as follows:—(1) At the points, where the 
pressure lines of the uneven load diverge most from that 
of the full load, the arch has its greatest depth; the 
greatest sectional area of the flanges will, therefore, be 
smaller than in other arches of equal maximum depth. 
(2) The maximum horizontal strain is in both flanges the 
same throughout the arch; it is, therefore, easier to 
make the sectional areas so as to agree with the strains 
than in other arches. (8) The maximum shearing strains in 
the web of the arch are only one-half of those of an arch de- 
signed with two parabolas on the same central parabola and 
through the two abutment pivots, and only one-eighth of 
those of an arch designed with two equidistant parabolas. 
The web members are, therefore, lighter, and their con- 
nections to the flanges smaller. (4) The arch has, 
without any artificial contractions, three pivots, and is, 
therefore, by its nature a statically determined structure. 

The conditions 1, 2, and 3, would render the arch 
eminently suitable for wire cable suspension bridges, 
because great and frequent changes of the sectional area 
of the cables—which are difficult to realise—do not occur; 
and because it is most important for the rigidity of the 


Fig 13. a 
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bridge that the connections between the web members 
and the cables should be so that no danger of slipping 
|exists. These advantages would appear also in the 
process of erection without scaffolding. Two light 
cables, of which one half is three times as heavy as 
the other (n = 3), would fall naturally into the lines 
assumed for the arches in the above examples—see 
Fig. 13. If, then, the intersection of the cables is 
temporarily secured, we should have from that moment 
a much less flexible structure than under the usual 
conditions. The next step to take, the insertion of web 
members into this light structure, would—for reasons 
stated above—be a comparatively easy and safe opera- 
tion. After this stage in the process more cables or 
wires would be added, until they are able to carry the 
transverse bracing designed for the suspension structure. 
The further erection of cables or wires, and of other 
parts, would then take place from a practically rigid 
structure. 

It is said that the Straits of Messina can be crossed 
by a bridge if a structure can be devised of at least 
1000 m. span, so that 7 = 1640. Assuming for a double 
line of railway p = 1 and » = 2, and assuming the admis- 
sible strain on ‘steel wire s, = 20 tons, we have with 
(42 c) a=5°133. Adding to this 3280 tons of steel in 
the platform, the total weight of the main span—exclu- 
sive of the towers—would be not more than 20,116 tons. 
The cables would be fixed to rocking pillars, and pass 
from these points into the abutments in a straight line, 
being supported by light pillars at every pier of the 
side spans. In this way the deflection of the main span, 
due to the load and increasing temperature, would be 
reduced to a minimum; and, apart from the extension of 
the cables over the side spans, the structure would be as 
rigid as an upright arch. 
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FLANGED v. RIVETTED PLATES. 


In the early days of: steel shipbuilding on the North-east 
Coast Messrs. Furness, Withy, and Co., who were among the 
first to construct vessels of this material, put it through some 
very exhaustive cold bending tests, and it a itself to 
them that if cold-bending or flanging could be introduced 
into shipbuilding it would very much increase the strength 
of the vessels’ by dispensing with a good deal of the rivetting. 
So satisfactory were the bending and percussion tests, that 
the firm put down extensive machinery to carry out this 

tem of shipbuilding, and they have since introduced cold 
anged plates, &c., into almost every part of a ship, and the 
amount of rivetting required is very materially reduced, as 
compared with what is necessary in vessels constructed’ in 





the ordinary way. 








The superior strength of flanged over rivetted plates was 
well brought out in the experimental tests carried out at 
Messrs. Furness, Withy, and Co.’s shipyard for Lloyd’s Com- 
mittee. The rivetted bar and flanged plate in each case were 
fastened together at top and bottom by means of cross pieces, 
and between their cen- 
tres was placed’ a 
hydraulic jack, equal 
bursting pressure being 
thus applied to the two. 
Steel of average quality 
was employed,.so that 
one had no advantage 
over the other in this 
respect, but in one. case 
a rivetted bar thicker 
than the flanged plate 
was used. The accom- 
panying drawing shows 
the method of testing 
and also the condition 
of the two plates after 
they had been subjected 
tothe pressure in one of 
the experiments. The 
flanged plate A was, it 
will be seen, affected in 
only a very slight degree 
—indeed, it is difficult 
to note that it was bent 
at all, whereas the 
rivetted bar B com- 
pletely collapsed, and 
took a strong permanent 
set. In one experiment 
a +f;in. flange plate was 
tried against a in. 
rivetted bar with exactly 
the same result, not- 
withstanding that the 
latter had the advan- 
tage of greater thick- 
ness; the thinner flanged 
plate was not bent at 
all, while the rivetted 
bar was. On a visit to 
the works our repres- 
entative was shown 
other experiments made 
by the firm to test the 
superiority of sectional material over rivetted bars and 
plates, and he also was able to see how very largely the 
use of sectional material is actually there taking the place of 
rivetted bars. The subject of substituting such material for 
the ordinary rivetted bars and plates as carried outat Messrs. 
Furness, Withy, and Co.’s yard, is well worth the particular 
attention of shipbuilders, and it is probable that before Jong 
a paper will be read before one of our engineering institutions 
dealing exhaustively with the question. 














HUMAN’S LOGARITHMIC CO-ORDINATE SHEETS. 


AN ingenious method has been brought out by Mr. Edwin 
Human for the purpose of simplifying calculations of certain 
curves. The ordinary ruled square paper is, of course, used 
to a great extent for the purpose of plotting all kinds of 
curves, such, for example, as stress-strain diagrams, for the 
strength of materials, the characteristic curves for dynamos, 
adiabatic curves, &c., but in all the cases it is necessary to 
obtain a large number of points through which the curve 
itself may be drawn. Besides these irregular curves there 
are a vast number to which equations of the order y = m x” 
apply. The logarithmic co-ordinate sheets are ruled in such 
a way that the co-ordinates are spaced to a logarithmic 
scale. The co-ordinates are, of course, rectangular, and 
their arrangement is such that the distance of any co- 
ordinate. or abscissa from a given point taken as origin on 
the sheet is proportional to the logarithm of the number 
which would represent its distance if measured on a sheet of 
Cartesian co-ordinates drawn to the same scale. We may 
remark that in a sheet ruled on the Cartesian system of co- 
ordinates each line stands at a distance from the origin pro- 
portional to the number assigned to that line, while in Mr. 
Human’s system the sheet is ruled with a system of co- 
ordinates in which, as we stated above, each line stands at a 
distance from the origin proportional to the logarithm of the 
number assigned to that line, measured from left to right for 
integers, and right to left for fractions horizontally, and up- 
wards for integers and downwards for fractions vertically. 
The use of the sheets is for easily finding pairs of values for 
the variables in all equations of the order 7 = m2", and the 
process of drawing such curves is very much simplified. Thus 
the hyperbolic and parabolic curves of all degrees may be 
very easily drawn by means of these ruled sheets for all these 
curves under every possible variety, and others which as 
frequently occur in practical work, though they may have no 
specific name, are represented in all their characteristics by 
straight lines drawn on the sheet, and therefore only two 
co-ordinate points are required to be found in any given case 
in order to read off directly all other pairs of values. In the 
general equation y = mx" , the exponent » may be positive or 
negative, a whole number or a fraction. The coefficient m 
may be any positive mumber, whole or fractional, 
and x must always be a positive quantity. There is a 
vast number of practical applications in which this device 
saves tedious numerical computation. For instance, to 


10 
draw the curve y = 0°35 f «® requires a great number 
of such computations in order to find points through which 
the curve is to be drawn; whereas by employing one of 
these sheets only two such points would have. to be found, 
and then the straight line passing through these two points is 
drawn on the sheets, and all other simultaneous values of the 
co-ordinates for the curve can be directly read off to give the 
most convenient number of points through which to draw the 
actual requiredcurve. In practice only one of the two points 
has usually to be computed, since the other is given by 
the terms of the problem in hand: Other examples of 
applications for the use of these sheets may be mentioned, 
such as: To draw the curves of adiabatic and isothermal 
expansion in fluids; curves of saturated and superheated 
steam expansion ; curves of variation of bending moments, 
shear stress, and deflection in beams; values of load for 
different spans in girders and joists; curves of variation of 
horse-power, thrust, speed, &c., in ships; curves for values of 
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discharge for water flowing in pipes and channels; curves for | the mill is a roller P with a rough groove, and set in motion} The principal reason for adopting this arrangement is, that 


variation of loss of heat due to friction in pipes; and calcu- 
lations in electrical engineering ; for curves in ballistics and 
& t many other practical uses in engineers’ offices and 
technical schools. We understand that this method of pro- 
ducing the sheets is patented, and the sheets are published 
by Messrs. Beaves and Stevenson, 8, Princes-street, West- 
minster, London, S.W. 








TOWING BY MAGNETIC ADHESION. 





M. Bovet gives a description of a new towing boat, belong- 
ing to the towing company of La Basse Seine and Oise, which 
has lately bven constructed, and which he hopes will tend to 
the further progress which is being made in the system of 
internal navigation. The works which have been successfully 
carried out for the canalisation of the Seine have reduced 
considerably the expense of traction, which will, in a great 
measure, compensate for the expense of installation, for the 
maintenance of the chain, and for the considerable difference 
of working expenses between a tow-boat and a steam tug. 
For certain tonnages, and under certain conditions, it would 
still be more advantageous to make use of the old tow-boats, 
and M. Bovet thinks they should still run concurrently with 
the new, and would always be able to do so with profit. 

After an exhaustive study of the defects of the present 
constructions and a careful trial of the several apparatuses 
invented as substitutes for those hitherto in use, it was 
decided by the company of La Basse Seine and Oise to 
build a boat with a magnetic hauling pulley, of which 
M. Bovet gives the following description in a paper read 
before the Société des Ingenieurs, Paris :—This boat was 
constructed at Lyons by M. Satre, and the electric instal- 
lation undertaken by MM. Sautter, Harlé and Company, who 
made all the experiments relating to the pulley—see page 422 
Figs. 1, 2,3. Its length is 33m., its width inside the girdle 
5m., the hollow 2°70 m.; the average draught of water in 
action as a tug is 1:90 m. 

The great depth of water in the Seine has led to the adop- 
tion of a screw of rather large dimensions. The engine is 
of the compound vertical type, and is placed in the middle 
of the boat. By means of two clutches either the screw or 
the towing apparatus can be put into gear. It will 
develope 150-horse power at 150 revolutions per minute in 
working the screws, and 60 to 80-horse power at 90 revolu- 
tions when working the chain gear. Two boilers are provided, 
each with a heating surface of 50 square metres, or 1540 
square feet. In front is the towing apparatus, the trans- 
mission of motion to and by which is clearly indicated on 
the plan. 

The two rudders, as in all the tow-boats, have been pre- 
served ; the one in front can be fixed by stops, so that when 
the boat is worked by the screw it may have no tendency to 
move. The two steering wheels are placed side by side at the 
captain’s post, the fore wheel at G, the hind wheel at G!. 
Instead of the shapeless hull of the present tow-boats, the 
new one has an efficient symmetrical one for easy propulsion. 
When working the chain the boat is perfectly level lengthwise, 
the chain is paid out quickly, and ample stability is secured even 
in the case of an oblique pull on the chain. When working 
with the screw the stern should be lower and the front higher. 
To accomplish this change of position there are water-ballast 
compartments, one fore, the other aft, with a pump which 
enables a certain quantity of water to be passed from one to 
the other. 

The form of bridge in general use has been preserved. 
Fore and aft the chain passes over rollers F F! similar to 
those which are now found on the tow-boats of the company, 
then enters between the vertical rollers E E}. On leaving 
the vertical rollers in front it follows the chain path D to the 
towing pulley A, of which it embraces three-fourths of the 
circumference. At its entrance and exit it is guided by two 
rollers. The two guiding rollers at the entrance and exit are 
mounted on frames. They can be adjusted or removed to 
facilitate the replacement or removal of the chain, or in order 
to diminish the angle at which it is approaching the pulley. 
To facilitate the detachment of the chain, the entrance roller 
B’ has been made of magnetic metal with a very thick rim. 
When brought into contact with the large pulley it offers less 
magnetic resistance than the chain, which has then no longer 
a tendency to adhere to the towing pulley. Aclawat H, 
of hard non-magnetic métal shaped to the form of the groove, 
serves, when required, to complete the detachment. It is 
out of the perpendicular, but is sustained by four bronze 
rollers passing over the large pulley, and imparting to it par- 
tially the strains to which it is subject, whether the chain 
rests on its extremity, or whether, on the contrary, it is in the 
act of raising it. On the fore side it is important not to 
modify the field. The guiding roller is therefore not con- 
structed of magnetic metal. In case of backing, the claw 
would secure the detachment of the chain. 

The motive pulley is mounted outside its bearing, and in 
order to avoid magnetic leakage it is everywhere a distance 
of from two to three decimetres from the iron parts of the 
bridge and from the engines. When starting the towing 
aoe, the chain follows the path of the chain D', after 
which, and before reaching the vertical rollers E!, it falls 
into a well L, and passes over a break M for purposes 
described. Towing on the part of the Seine where this boat 
will be brought into service, not presenting any serious diffi- 
culty or necessitating any great power, it was thought sufficient 
to give the wel Lacapacity to receive from 20m. to 25m. of 
chain. The inclined plane from fore to aft is for the purpose 
of avoiding its entanglement with the chain running out. 
The break at M is composed of a pulley constructed like the 
towing pulley, but of smaller dimensions; the chain there 
turns a quarter round, and opposite to it is placed an iron 
shoe with a little play. By sending the current the chain is 
at once made to adhere to the pulley, and the pulley to the 
shoe, so that it can no longer turn. The effect can be 
graduated by varying the current, and the running out takes 
place under the action of the weight and the tension of the 
chain falling behind, and the resistance of the brake, which is 
variable at will. 

A commutator and a rheostat are alone required for con- 
trolling the machinery, and can be placed at the captain’s 
post. As long as the brake is not in action, the weight of the 
chain falling into the water behind ought to be sufficient to 
secure the running of the chain after leaving the roller B'. 
If the brake be tightened, the path D being only slightly on 
the incline, it is unable to descend by itself, in which case 
it requires assistance. For this purpose, at the entrance of 





by a small electro-motor N. 

The transmission of motion from the motor N to the roller 
P is made by means of a fly-wheel O, and a small magnetic 
pulley R, which is only charged when required, and then 

roduces action by magnetic friction; at other times suf- 
feient independence is left to the dynamo, so that it does not 
necessarily take part in the movements that the chain 
communicates to the roller. Executed in this way, these 
arrangements allow of an effort of about 40 kilos. at the cir- 
cumference R, which appears to be sufficient. 

Another small motor drives a centrifugal pump for water 
supply, for divers washings, and to work the water ballast 
compartments S. 

The current necessary for the various apparatuses is 
furnished by an engine coupled direct to a dynamo installed 
at T,so that the production of the current does not depen 
on the machinery of the boat. : 

The switch-board is placed at U, the divers resistances are 
in box X, and the commutators which regulate the current 
in the towing pulley in the brake and in the dynamo, are 
enclosed in a box Q placed on the foot-bridge. 

Everything on the bridge which might be inconveniently 
prominent is placed to port; the starboard is entirely free 
for the manipulations of the chain and putting it into the 
water; the only obstacles to be met with are the mooring ropes 
of the tow-boats placed at X X. 

When the boat is employed as a tug, it has to drawits train 
in the usual manner with a single rope; this may be attached 
to a special hook I fixed at the base of the chimney, at a short 
distance from the level of the screw-block. It is sustained 
behind on movable rails. Finally, the pins Z are for receiving 
the tackle, which, in case of need, facilitates the manipula- 
tions of the chain. 

The boat was taken from Lyons to St. Denis in August 
last, and it only remains to give some account of the trials 
to which it was subjected, and the conclusions drawn from 
them. 

When the chain apparatus is not used the boat acts like an 
ordinary tow-boat. It may be objected that to adapt an 
instrument to several uses is to weaken its utility, and 
from this point of view to construct a towewr-remorqueur 
was an unwise attempt. The weight and size of the boat 
had necessarily to be increased in order to admit the 
apparatus, disadvantages certainly when it is used as an 
ordinary tug-boat, but we admitted @ priori that if we 
could not give all the qualities of a remorqueur of the 
same horse-power to the boat, we could at least preserve 
to it sufficient to guarantee its utility when so employed. 
It is 833m. long. This is a great length, but there are 
remorqueurs on the Seine of equal dimensions which do good 
service. The Travailleur, 31m.; the Isard, 38 m.; the Presi- 
dent, 30 m.; and the Pilote, a remarkably good boat almost as 
long. 

At the trials of the screw a speed was realised down stream 
—the boat running alone—of 18 kiloms., with 170 indicated 
horse power. For a boat of this power this is a good speed. 
The current might then have been 1 to 1°5 kiloms., and in 
comparison with results observed the same day going up the 
river, the absolute speed of 15 kiloms. should be obtained with 
145 to 150 indicated horse-power. 

At 150 indicated horse-power the consumption of coal per 
horse and per hour, ashes deducted, but with boilers not yet 
covered, was 0-950 kilos., or 2°09 lb. per indicated horse-power. 
These results are very satisfactory. The rudder, when the 
boat is worked by the screw, is larger than those ordinarily 
used ; this, however, responds to the requirements of towing 
under the existing conditions. Its power could be easily 
moderated by placing gearing to the principal wheel, and this 
would relieve the captain of too precise manceuvres. The 
results obtained when working by the chain are the most 
interesting. The doubtful point was evidently the detach- 
ment of the chain when passing over the towing pulley. 

As long as there is sufficient tension on the portion of 
chain running out behind, the working is perfectly satis- 
factory. The exit roller of magnetic metal brought into 
contact with the large pulley facilitates the departure of the 
chain, the running out of which takes place very regularly 
link by link, without shock or noise or impediment of 
any kind. 

If the chain behind runs a little slack, it detaches itself 
less easily, and passes over the towage pulley less quickly. 
The result of this is to shake the supports somewhat and to 
wear the chain. If, further, the slackness is very great 
behind, the chain sticks between the towage pulley and the 
exit roller; it accumulates in knots of several links, and runs 
out suddenly as soon as a little tension takes place 
behind. The working in this case is defective, and 
there is something needing correction. Beyond that the 
chain passes regularly over the pulley without catching as 
well when twisted as straight. The chain can be thrown into 
the water with great facility in a few minutes. The boat 
then comes under the action of the screw, and can act either 
alone or with its train. In short, all that has to be done is 
to prevent the beating of the chain against the claw, and 
its accumulation when there is more or less slackness behind, 
and this while preserving the detaching claw, which appears 
to be indispensable as a resource to guard against an acci- 
dental knotting of the chain, and also to prevent a running 
back over the chain. 

For that it would evidently be sufficient to be able by some 
means to draw the chain back when the natural tension is 
defective, which happens sometimes under normal con- 
ditions, which must always happen when the brake acts. 
For this purpose it would be well to make use of the entrance 
roller of the chain well, the roller P of Fig. 1—page 422. 

It has already been said that it was placed solely to assist 
the flow of the chain over the slightly inclined path D’, and 
that it is mounted so as to dispose over the circumference a 
possible strain of 30 kilos. to 40 kilos. It is only then to give 
it still more in order to secure the drawing out of the chain 
from the large pulley under all circumstances. It will be 
enough to substitute a magnetic roller for the roughened 
roller, and to dispose the transmission of motion so as to 
have a possible strain at the circumference of 200 kilos. to 
300 kilos. 

This would be quite enough, for 300 kilos. is sufficient to 
draw out a system of two links from the groove of the towing 
pow. magnetised to the maximum. Now the links in use 

ave only to be drawn out one by one, and the presence of 
the necessary effort. 


the cast iron roller B diminishes grea‘ 
the roller B! might 


It is possible that the effect produced 


be increased by making it of two thick cast iron plates, 
separated by one of bronze, in order to preserve a polarit 
over its whole circumference. The strain on the pulley 
would be thereby diminished, and the drawing out would 
be more completely effected. 





it permits us to place the towing pulley and its shaft, which 
together represent a great weight, as low as possible. Then 
however, for the running out chain, when there is any slack. 
ness, the weight of the links is added to the attraction of the 
great pulley, and produces the accumulation which it jg 
necessary to prevent. With the enrolment of the chain over 
and its passing out under, the weight would act in an inverse 
direction to the magnetic force—the detachment would be 
easier, but other advantages would be lost. 

For boats plying on the Seine these two modifications—one 
necessary, the other useful—will, we think, be found sufficient 
for an effectual service. But after the trials made M. Bovet 
says he is in a position to point out with certainty what 
arrangements should be adopted for a toueur-remorqueur 
utilising magnetic adhesion apparatuses and constructed for 
navigation under every condition of current. 

Fig. 4 shows the general principles of the system 
concerning the chain and its passage over the boat 
without giving any details. On the bridge, between the 
vertical rollers fore and aft A and B, it would be 
necessary to have three magnetic pulleys, a chain 
well, and three commutators for the mancuvres. The 
greatest of these pulleys P is the towage pulley. Its 
diameter is determined according to the dimensions of the 
chain, so as to obtain a certain adhesion superior to the 
greatest traction strain, with an enrolment which ought 
certainly to be less than a complete turn, and which it would 
be best to limit to about three-fourths of the circumference, 
The chain is guided at its entrance and at its exit by two 
rollers, which oblige it to embrace that part of the circum. 
ference, the entrance roller being constructed of non-magnetic 
metal-bronze or manganese steel. In order to avoid causes 
of loss as much as possible, it is necessary to help de- 
tachment by constructing an exit roller D of magnetic metal, 
with strong sections round the groove. 

A detaching claw E, of non-magnetic metal, would also be 
used. This pulley P is set in motion either by an especial 
motor or by the same motor as the propeller engines—paddle 
or screw. The second pulley O, placed towards the stern at 
the exit of the chain well, is the brake pulley. 

M. Bovet completes his paper with further references to 
improvements in details. 

The trials made of the new tug convince him that a boat 
thus constructed could be worked in all waters and against 
any current with perfect satisfaction. The rapidity of the 
current of the Rhone, he says, has hitherto rendered all 
systems of towage impracticable. The present method has, 
until the last few years, been equally impossible owing to the 
shifting nature of the bed, and the danger to the chain 
becoming embedded in the masses of gravel. The works, 
however, which have been carried out by M. Jaques, the 
chief inspector, have succeeded not only in deepening but 
in fixing the bed, so that now in the opinion of the Rhone 
engineers all chance of a dangerous burying of the chain 
has disappeared. It seems, he says, under these conditions, 
by the application of the especial apparatus just described, 
that it has become possible to establish on the Rhone the 
system of towing by a chain under water, which M. Bovet 
considers the method best suited to the navigation of 
this river. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CYLINDER CONDENSATION. 


Sir,—In my letter on this subject—page 289—it was shown that 
there must have been a considerable leakage of steam after the 
cut-off during the trial of the Paxman engine by the Society of 
Arts. If the method employed in that letter be used to the case 
of the Iona trial, it will be found that a good deal of the loss put 
down to cylinder condensation on that occasion is really attribut- 
able to the more simple cause of leakage. Professor Kennedy, in 
his report of the trial of the Iona, gives the following table—see 
page 215 ‘‘ Proceedings” of the Mechanical Engineers for 1891 :— 








Percent- 





TA or Percent- age in 
Proportion of steam accounted for om age of jackets or 
by indicator diagrams. rin | total present in 
. feed. cylinder 
as water. 
Steam present in H.P. cylinder after | 
cut-off at pressure 125°4 lb. above 
atmosphere s2 oe be ae oe 1°49 | | 68"4 36°6 
Steam present in intermediate cylinder, | | 
pressure 19°4 above atmosphere... .. 176 «| «367499 «| (5° 
| | 
Steam present in L.P. cylinder near end | 
of expansion, pressure 8°6lb. below | 
the atmosphere. . ar 1°39 59°1 40°9 





The actual weight of feed-water used per revolution is given as 
2°35 lb., and the barometric pressure at 14°58 lb. 

In the discussion following the report of the trial, Mr. Mudd, 
by making allowances for the water that went through the jackets 
and the loss of water after measuring, showed that the actual feed- 
water per revolution was 2°12 lb., and that the percentages of steam 
and water in the cylinders were as follows :— 


Pressure. Steam. Water. 
ee ne rer ney ae ere 
_p er eee ee eee | 
se eee ar <a vane 


Taking these figures as approximately correct, we get in the 
high-pressure cylinder :— 
Heat in foot-pounds of energy in *7051b. of 
steam at 125°4 1b. pressure above the atmo- } = *705 x 918249 = 647366 
SE ins da es), ee che 08 tie ee ae 
And heat in foot-pounds of energy in °295 Ib. 
of water at the same temperature as ano} 
i re en ey ee ee 


= ‘205 x 250054 = 73766 


Adding, we get for the heat in one pound of 
the mixture of steam and water, in foot- 
eee ee ee ee 

Again in the intermediate cylinder :— 

The heat in foot-pounds of energy in ‘8321b.) _ .. 5854 = 74530) 
of steam at 19°4lb. pressure.. .. .. ..f — 882 x 895854 = 745350 

And the heat in foot-pounds of energy in ma 
‘168 Ib. of water at the same temperature ; = *168 x 174849 = 29274 
as the steam 2 ee “wa” ee ‘se 68 i 


721132 


Hence the heat in foot-pounds of energy in a 
one pound of the mixture of steam wn} = 774624 
water se tue CSL See lee we 
The above calculation shows that there is an excess of 53,492 foot 

pounds of energy in every pound of the mixture of steam and 

water in the intermediate cylinder over that in the high-pressure 
cylinder. Since 2°12 1b. of steam and water pass through the 
cylinders at each revolution, there is a gain in heat energy of 

113,403 foot-pounds.in the intermediate cylinder in each revolu- 

tion, instead of a loss due to the work done by the steam between 

the pressures.. It is true that the high-pressure cylinder of the Iona 
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j he jacket itself was enclosed by the receivers 
was jeckotedet oo pen f and between the second and third 
linders; but as the total jacket condensation amounted to only 
03 r cent. of the feed, it could not account for even half this 
in of energy in the intermediate c linder. ‘The only possible 
ec planation or the greater part of this gain is that the valves 
leaked. Ei i d 
iven in the report of the trial of the s.s, Tartar, in 
er posedings” of the Tretitution of Mechanical Engineers for 
1890, if treated in the same way, show that in the engines of this 
vessel there must have been a considerable leakage after the cut- 
off, and consequently, that a great part of the loss attributed to 
cylinder condensation is in this case also due to this simple cause. 
The following table is taken from the above-mentioned report :— 











8 r- 
Bis, |4ea 
3 | e3 gk. 
Proportion of steam accounted for 3 §3 Ip z 8 
by indicator diagrams. “4 | 2 ; . ag 
& | BS lES°e 
ls |u \uea 
lw | 3 








nt in high-pressure cylinder after cut- 
ee pressure p44 ib. above the atmosphere ..| 2°82 | 45°2| 54°8 
Steam present in intermediate cylinder when the 
pressure was 9°4Ib. .. .- 2. ee ee ee oe 
Steam present in low-pressure cylinder near end of 
expansion, pressure 7*1 a ee 


99 | 58°2 41°8 
0 | 60°3 | 39:7 





The actual weight of feed-water per revolution is given as 
5°13 1b., of which the jackets were ——— for 3°94 per cent. 
The mean barometric pressure was 14°6 lb. Making allowances for 
the water that went through the jackets, the percentages of steam 
and water in the cylinders would be as follows:— 


Pressure. Steam. Water. 
Mee 4s ou Ss ee: SD te oe, ee Se 
ee ee ee ee a 
T1(below) .. .. 64°24 .. 1. 2. .. 85°76 


The heat in foot-pounds of energy in ‘49141b. of steam at 
115:4 Ib. pressure above the atmosphere = 450,574, and the heat 
in foot-pounds of energy in ‘5086 lb. of water at the same tempera- 
ture as the steam = 124,907. Hence, the heat in foot-pounds of 
energy in 1]b. of the mixture of steam and water in the high- 
pressure cylinder at the given pressure = 575,481. 

Again, in the intermediate cylinder the heat in mae sage of 
energy in ‘6214lb. of steam at 9°41b. pressure above the 
atmosphere = 553,817, and the heat in foot-pounds of energy in 
-3786.1b. of water at the corresponding temperature = 60,3565. 
Hence the heat in foot-pounds of energy in one pound of the 
mixture of steam and water = 614,172. This gives an excess of 
38,691 foot-pounds of energy in every pound of the mixture of 
steam and water in the intermediate cylinder above that in the 
high-pressure cylinder at the given pressures. The weight of 
feed-water per revolution, less the amount due to the jackets, was 
49lb. Hence in every revolution there would be a gain of 
189,586 foot-pounds of energy in the intermediate cylinder when 
the pressure was 9°41b., instead of a loss of energy due to the 
work done by the steam between the pressures. 

The weight of steam passing through the jackets during the 
trial was about 0°2]b. per revolution. If the steam entered the 
jackets at 1251b. pressure, and left as water at 212 deg. tempera- 
ture, the heat given out by it in foot-pounds of ene per 
revolution would be 151,931. As there must be a passage of heat 
outwards as well as inwards from the steam in the jackets, we may 
take half the above amount, or 75,965°5 foot-pounds, as the energy 
received per revolution by the steam in the intermediate and low- 
pressure cylinders taken together. The jacket of the high-pressure 
cylinder was not used during the trial. The proportion of heat 
received by the intermediate cylinder in foot-pounds of energy may 
be taken roughly as half the above amount, or 37,9827 foot-pounds. 
Deducting this from the 189,586 foot-pounds of gain in the inter- 
mediate cylinder, leaves a balance of 151,603 foot-pounds, which 
can only have been obtained by a leakage of steam in the cylinders 
after the cut-off. The figures given in the foregoing calculations 
for the number of foot-pounds of energy in a pound of steam or 
water are taken from Rankine’s tables. The constant is omitted 
throughout to save space, as it, of course, cannot affect the results. 

If instead of comparing the energy contained in the steam and 
water in the high-pressure cylinders with the intermediate 
cylinders in the trials of the Iona and Tartar, the comparison is 
made between the high-pressure cylinders and low-pressure 
cylinders, there will be found a considerable gain in the low- 

ressure cylinder of the Tartar, but in the Iona a loss of energy. 

n both engines there was a loss of energy between the inter- 
mediate and os cylinders, small in the Tartar, but con- 
siderable in the Iona. That the intermediate and low-pressure 
cylinders of the Tartar were jacketted, while those of the Iona 
were not, will partly account for this difference ; but this opens up 
a very large question, and to enter into it fully would occupy far 
more of your valuable space than I dare to ask for at present. 

In conclusion, I may point out that the leakage of steam which 
has been shown to take place after the cut-off cannot be treated 
as altogether a loss, for it performs precisely the same duty as the 
steam in the jackets, and probably to better advantage. 

London, May 12th. C. E. B. 





HIGH-SPEED WATERWORKS PUMPS. 

Sir,—Will Mr. Morton make me the same offer as made to Mr. 
Rigg! viz., ‘‘to join in striving to get some water engineer to give 
the very high-speed pump a fair trial,” if so, 1 am prepared to 
enter into such an arrangement conditionally upon the engineer 
having no voice in the speed to be run. 

Mr. Morton remarks, ‘‘and I know that the pump would be 
very expensive "—a remark based upon assumption and not upon 
knowledge, and if it were not that there are so many w alte 
engineers who always know, there would ere this have been many 
pumps working at —_ from 300ft. to 1000ft. per minute. Ihave 
pumps working at these speeds, and I have now in my possession a 
double-acting duplex piston = very inferior construction having 
very small and cramped valve-ways, which can be seen running at 
speeds from 200ft. to 600ft. each piston, and which! will undertake 
to run faster without either shock, noise, or jar. 

It is a mistake to assume that water cannot be pumped at high 
speeds by ordinary pumps simply because it is not generally done, 
and there is no reason why piston speeds of from 500ft. to 750ft. or 
1000ft. should not be run as easily as in first-class mill engines. 
Prejudice is the only barrier ; and whilst I find scores of manufac- 
turing engineers convinced almost at first sight, I find waterworks 
and other engineers who-are supposed to know, but don’t, shake 
their heads ever so wisely and leave me to find out what means 
such form of speech. 

I hope before many weeks are past to prove that high speeds 
can easily be obtained, with very great economy, against the 
highest lifts required. 

46a, Market-street, Manchester, 


T. HOLEHOUSE. 
May 13th. 





Str,—I regret that Mr. Rigg has declined to help us further in 
this matter. In the light of what he has already written we can- 
not, however, quite agree that he did not set out to teach us. 
Whether my definition of his proposed large pump is fair in rela- 
tion to the illustration of March 8rd last, I am quite content to 
leave to the decision of your readers. I need hard y explain that 
my statement refers to the treatment of the water before it has all 
—— through the delivery valves. Anyone can manage it after- 


wards, 
. Mr. Rigg has enlightened me on no point on which I begged for 
information, but has given your readers instead an illustration of 





another well-known an of high-speed pump, to which I referred 
in my first letter. He has also told us of other things which he 
has accomplished, interesting certainly, but not exactly what we 
want to know. He says he cannot undertake to write an essay. 
Well, that is a matter entirely for his own decision, but I think he 
might gracefully have deferred his authoritative limitation of the 
number of engineers who understand pumps, the proper treatment 
of water, and the design of turbines, until the time when he shall 
be disposed more fully to disclose his own progress in these inte- 
resting studies. 

While declining discussion on the proposed large pump Mr. Rigg 
maintains, with reference to the little one, that it ‘remains alone 
in its class, with its originality and unique performance unim- 
paired.” I have already devoted quite enough space to the ques- 
tion of originality, and as to the ‘‘ unique performance,” we can 
simply say nothing about it, because Mr. Rigg will tell us nothing 
beyond the bare fact that with a 9in. stroke it can run at ninety 
revolutions per minute. I have given facts enough to show that 
the speed is not particularly unique. The unique thing was the large 
pump which Mr. Rigg proposed to design on the basis of the little 
one. As it does not seem practicable to get on with this, I must 
leave the subject, for the present at least, thanking you, Sir, for 
your courtesy in a“ me so much space. DD. H. Morton. 

Glasgow, May 15th 


RIGG’S HYDRAULIC SEWAGE PUMPS AT MARGATE. 


Sir,—I think Mr. William Donaldson’s critique on the sewage 
well, Dane Valley, Margate, must have been written in a hurry. 
His ‘‘series of” my ‘‘misstatements” dwindle down to two; namely, 
hat the Dane Valley well was not the first to be provided with 
ready access (1) and daylight (2). 

I have been down several wells of this class, and never saw one 
so provided ; nor was I aware that Mr. Donaldson had adopted the 
same arrangement about a year before mine was set up. If, how- 
ever, he attaches any value to claim this as his prior invention, I 
shall not dispute it. Mr. Donaldson is quite wrong about there 
being any objection to fresh sewage accumulating in a well until 
there is enough for a single pump stroke to discharge. Sewage 
‘authorities ” are queer people. In pre-historic—modern—times 
they contentedly gave us cesspools cleaned out, say, once a year to 
once in ten years, but now they grumble at fresh sewage being 
exposed for a few hours to the air. 

e worst thing that can be done with sewage is to shut it up 
in a pipe, or else why do the plumbers who call themselves 
‘sanitary engineers ” adorn all the mansions of the West-end with 
the one rival to the hideousness of chimney-pots? Mr. Donaldson 
shuts up the sewage in his pipe, and reverts in some degree to the 
greatest error of the early days of modern sanitation, whereby 
worse evils arose than those supposed to be cured. 

I quite agree with your anonymous correspondent ‘‘ Reculvers” 
that the sewage well at Margate is not the first wel! to 
which ready access could be obtained, and that the arrange- 
ment is quite well known as applied to clear water wells. 
But surely this teacher of history ought to have toid us that 
the original — is not to be found at Broadstairs, but in 
Cairo! It is called ‘‘ Joseph’s Well,” once supposed to have been 
sunk by the Sultan Saladin, but doubtless its date might be put 
back to a much more ancient dynasty. This well is oblong in 
horizontal section, 24ft. by 18ft., and has a total depth of 297ft. 
There is a spiral, road cut through the solid rock around the well, 
by which cattle can go down 165ft. to work the ptian pumps 
made of red pots and grass ropes. It is this kind of pump that 
furnishes the Beautiful image in Ecclesiastes of the silver cord so 
often loosed, and the golden bowl, so often broken. 

As to lighting from above, this Cairo well leaves the one at 
Broadstairs hopelessly in the background! On the day of the 
summer solstice, the sun shines right down to the bottom of this 
ancient well, and, of course, illuminates the oblong excavation 
more or less throughout the year. 

It would be very interesting if some English engineer in Cairo 
were to send you a proper drawing of this monumental work of 
ancient engineering skill, a work made during the period when 
Broadstairs was unknown to history, and the ancestors of 
**Reculvers” were probably running about with no further 
clothing than a coat of red paint! ARTHUR RiIGG. 

May 13th. 





CARNOT’S FUNCTION OF THE TEMPERATURE. 


Sir,—I shall feel very much obliged to Mr. Mansel if he will 
define what he believes to be the difference between Carnot’s 
theory of heat and the theory held by Clausius. An impartial 
student of his bewildering letter—which reads much more like a 
discourse on the subject of metaphysics than of physics—might 
fairly come to the conclusion that Mr. Mansel does not think there 
is any real difference. Has Mr. Mansel been studying Gladstonian 
methods? ‘‘ Actio agentis” is not synonymous with ‘‘vis viva,” 
which is itself an ‘‘agens.” ‘Mechanical power” is not 
synonymous with either ‘‘vis viva” or ‘‘actio agentis,” but is 
the result of ‘‘actio agentis.” The question at issue, however, 
between Mr. Mansel and myself is Carnot’s function of the tem- 
perature. Am I justified in concluding from Mr. Mansel’s silence 
on this point that I have succeeded in convincing him that Carnot’s 
function of the —. has nothing to do with the efficiency 
of heat engines? e sole reason, from the economic working 

int of view for advocating the use of high-pressure steam, is 

ed on the belief that the efficiency of heat engines depends upon 
the value of Carnot’s function of the temperature. 

May 15th. WILLIAM DoNALDSON. 





INDICATORS FOR GAS ENGINES. 


Srr,—Referring to the correspondence in your esteemed journal 
upon the above subject, permit me to say that my firm have for 
several years past made a special adaptation of the small a 
indicator, which answers admirably for gas engine work. is 
indicator is essentially similar to the high- fon small Thompson 
steam engine indicator, with maximum height in the diagram of 
2hin., but the piston is only one-half of the usual diameter—that 
is tin. of a square inch in area—thus making the small indicator 
available for high pressures. 

The Thompson parallel movement is far preferable to the 
Richards movement for gas engines, as it is much less liable to 
damage in consequence of the sudden admission of pressure; the 
inertia of the parallel movement being very much reduced in this 
type, and as an additional safeguard the bars of the parallel 
motion are made specially strong in the indicator. In using the 
indicator it is only necessary to bear in mind the precaution of 
employing a spring strong enough to allow a sufficient margin over 
a above the maximum pressure contained in the —. 

Manchester, May 16th. . F, BUDENBERG. 


TRAIN RESISTANCE. 


Srr,—Can any of your readers quote sources from which detailed 
information as to train resistance can be obtained? References to 
dynamometrical experiments are numerous enough in works such 
as Wellington’s ‘‘Economic Theory of Railway Location,” and 
Couche’s ‘‘ Rolling Stock,” but they do not say where the original 
records appeared, and where they may now be obtained. Possibly 
some of your readers may know of papers buried in the ‘‘ Transac- 
tions” of the various engineering societies that might prove 
useful. 

Any information as to books or papers on the subject—French 
or English—will be welcomed. Loco. 

May 16th. 





THE GREAT LOCOMOTIVE SPARK FAMILY. 


Srr,—As the expert witness for the plaintiff in the case referred 
to in your current issue, under the head of ‘‘ Railway Matters,” in 





which a woman was recently awarded compensation for the loss of 
eyesight, due to an excessive emission of sparks by a London and 

orth-Western locomotive, I am in a position to inform your 
American contemporary that the injury was caused, not by a 
respectable member of the Spark family—which saw fit to be 
ejected from the funnel whilst the engine was being worked with 
reasonable care—but by a disreputable representative of a shower 
of sparks sinfully in excess of what was reasonably permissible. 
The evidence on this point was so conclusive that it not only con- 
vinced the jury, but also the judge who tried the case; and 
who, after the verdict was given, went out of his way to emphasise 
the fact that the allegation of negligence had been clearly proved. 
The fact also that the railway company did not appeal—although 
they obtained leave to do so—is significant. 


anchester, May 16th E. G. CONSTANTINE. 








LARGE CARS AND SMALL “ WAGONS.” 


Tue following interesting letter has been addressed to 
the editor of the Railroad Gazette :— 


One of the points on which an American railroad man plumes 
himself when comparing this country with England is the size of 
his freight cars. His cars are very much larger than the English 
freight cars, and will carry heavier loads in proportion to their 
weight, and as he points with pride to the decimal fractions in 
which he reckons his cost of carrying per ton mile, he does not 
forget that his large freight cars have played a principal part in 
bringing the figures down. It is quite true that with the large 
cars now in use on American railroads it is possible to move grain, 
coal, lumber, and other coarse freight in large lots more cheaply 
than in the smaller English ‘‘ wagons,” but when we try to move 
high-class freight in small lots we find the size of the cars a positive 
disadvantage, and that in more ways than one ; and the time is 
coming when those of us who are level-headed will modify our 
boasting somewhat. 

When the conductor of a local freight train, a ‘‘ package train,” 
as it is called on some lines, encounters a 60,000 lb. box car loaded 
full with a miscellaneous cargo of merchandise for various points 
on his division, he can usually make up his mind that he will not 
get home to supper that evening. Even if the articles in the car 
have been loaded with a due regard to the order in which they 
must be taken out it is a serious matter to get the various packages 
disentangled from each other, and the time spent in unload- 
ing a given lot of freight from such a car is considerably greater 
than that spent in unloading the same amount from a number of 
lighter fears. Now the conductor of the local train is anxious to 
make time, and everyone on the division is anxious to have him 
make time, so that in actual practice the conductor, either by 
direct solicitation of the agents at the larger stations, or through 
the interposition of his train-master or superintendent, generally 
- the cars so loaded that he can unload the freight conveniently. 

ut this means that where large cars are used—and on some roads 
there are comparatively few small cars left—the local cars are 
loaded very much below their capacity. 

Near large cities where there are many passenger trains it is 
specially important that local freight trains shall rot block the 
main track, and at many such points it has become necessary to 
wholly discontinue unloading freight from the train. The freight 
business of such points can then only be handled in ‘straight 
cars,” and if pe sos has to be handled with anything like 
promptness these straight cars must be moved daily, whether they 
contain ten tons or ten hundredweight, or even less. This adds 
materially to the number of these large cars, which are moved with 
loads very much below their capacity. 

Competition between railroads adds also to the number of such 
cases. Shippers well understand that when their freight goes 
through without transfer it arrives at its destination not only in 
better condition but in quicker time, and so, in order to secure 
freight, railroads will run cars through without transfer to points 
thousands of miles away with loads of three tons, two, or even 
one ton. Sometimes this light loading is excused by the fact that 
empty cars are always moving in the direction of these shipments ; 
but it must be remembered that cars loaded through in this way 
are usually moved in through freight trains scheduled at high 
speed. It is the usual practice to estimate the load of an engine 
as so many loaded or so many empty cars, and though the engineer 
may, perhaps, admit that his train “‘hauls easy,” this would never 
reconcile him to the hauling of more cars than does another man 
with the same kind of engine. On some roads it is recognised that 
cars loaded with coal, grain, &c., “‘pull harder” than box cars 
loaded with merchandise, and more of the latter are reckoned for 
a train load, but on many roads, perhaps most, no distinction is 
made between box cars, so that the actual cost of moving a loaded 
box car is practically the same, whether it contains 60,0001Ib. of 
freight or only one-tenth that quantity. 

Again, delays to trains and expense in handling are not the only 
evils for which large cars are responsible. Whena large car, loaded 
to the roof with miscellaneous goods, arrives at a station, it takes 
much longer to get the goods out and delivered to the consignees 
than it would if they were more accessible. The door of a largs 
box car is comparatively small, and only a limited number of men 
can be set to work to get the freight out. The loading of these 
cars is also a slow operation, if they are loaded to anything like 
their capacity with miscellaneous goods, so that when we attempt 
to run freight on quick time we find that trains cannot be started 
until some time after the last freight comesin; but the goods must 
be ready for the consignee very early in the morning, and so this 
delay at both ends necessitates a greater speed on the road, lighter 
trains, and greater expense. 

It is thus clearly apparent that while we are at an advantage 
over the English in handling train loads of low-class freight in our 
large cars, they are at a decided advantage in handling small lots 
of high-class freight in their small cars. Even their system of 
loading high-class freight in open cars and protecting it with 
t ulins, which is so amusing to Americans, enables them to load 
and unload such freight very quickly, especially as they can use 
with their open cars such mechanical devices as cranes, which are 
not effective with our box cars. The small size of the wagons 
enables them to make “‘ straight cars” with paying loads when the 
amount of freight is much smaller than would make a paying load 
for one of our cars, and the large number of “‘straight cars” thus 
secured enables them to move their local freights with greater 
promptness than we can move ours, inasmuch as practically none 
of the freight has to be unloaded by the trainmen. It is true that 
the English are much helped in making these straight cars by the 
fact that their stations are fewer and farther apart than are ours, 
and this again helps them in making fewer stops with their trains. 

As the margin between earnings and expenses grows smaller, 
and as the proportion of high-class business increases to something 
like its proportion in England, it really looks as if the American 
railroads would be forced into the use of smaller cars for their ship- 
ments of high-class freight, especially for short trips where this 
traffic is somewhat regular. The opposition will come from the 
car departments. They, naturally enough, will not want more 
than one standard of box car; but when it is clearly seen how 
much money is being wasted by the use of the large cars in a service 
for which they are not adapted, their objections will have hs ~ 
way. . 








Tue Local Board of Elland have engaged Mr. Malcolm 
Paterson, M. Inst. C.E., of Bradford, to prepare a preliminary 
scheme for the drainage and peter treatment of their town, ata 
fee of £100. Elland being a woollen manufacturing town on the 
river Calder, the scheme is to make provision for both trade and 
domestic refuse, a thorough policy now becoming general in the 
West Riding, as the only practical means of remedying the evils of 
the universal river pollution of the industrial rivers of that district. 
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| bottom, running in corresponding bearings of journal brass, 


| adjusted by a fine screw and check nut. 


The tools run at 


Tue horizontal straight milling machine illustrated by the | 11,200 a minute; and wear on the conical faces of the bear- 


accompanying engraving is capable of milling an object 6ft. 
long by 16in. or 18in. wide, taking a cut _ deep with a feed 
traverse of fin. to lin. per minute. t admits 3ft. clear 
between uprights, and 12in. maximum between cutter and 
table. The slide bed is upwards of 10ft. in length, and the 
table is cellular in form to prevent springing when chucking 
work thereon. The variable self-acting feed traverse to the 
table is effected by steel guides, a screw, worm and wheel 
and cone pulley, and a self-stopping motion is provided for 
suspending the feed where required. For traversing the 
table quickly by hand or power, the feed worm wheel 
is unclutched and the screw rotated through the medium 
of bevel gear. The cross slide carrying the cutter 
headstock is raised or 
of the upright standards by means of twin fixed screws, 
rotating nuts, and worm shaft fitted to the cross slide, and 
is counterbalanced by means of parallel levers attached to 


the cross stay and a weight suspended behind, in order to afford | 


a sensitive adjustment for putting on the cut and facilitating 
the adjustment vertically of the cross slide for dealing with 


lowered on V-slides in front | 


work of various thicknesses. The cutter headstock is upwards | 


of 5ft. long, and is adjustable along the cross slide in order to 


bring the cutter over objects placed at different parts in the | 


width of the table. The main spindle is of steel, 4in. dia- 
meter, with adjustable bearings of hard gun-metal, and is 
driven direct by strap pulley, 39in. diameter by Tin. wide. 
An outer support for the cutter arbor is provided, adjustable 
in tee grooves planed transversely on the face of the cutter 
headstock. 


For forcing the lubricant on to the cutter, a | 


rotary pump, drawing its supply from a tank in the bed, is | 


provided. The machine has two counter-shafts, with cone 
pulleys and fast and loose pulleys, in order to afford the 
requisite number of speeds, and weighs approximately nine 
tons. As shown in our engraving, only a small cutter is in 
use, but it will be understood that one five or six times as 
long can be employed. Indeed they can be used as long as 
the table is wide. 








THE SEAMAN CARVING MACHINE. 





Tus machine, twenty-five of which are used by the Pull- | 


man Car Company, has recently been introduced into this 
country from America, and was shown at the Furniture 
Exhibition recently held at the Agricultural Hall. It 
reproduces carvings from a model, and, is made in two 
sizes, viz., a two-cutter and a four-cutter machine, the 
latter weighing only 17 cwt. What distinguishes the 
Seaman from other machines of the kind is the fact 
that the model and reproductions are placed side by side 
on the table, at a convenient height for the operator 


to guide the dummy tool and to watch the work that is | 
being done by the knives or cutters. These latter vary from | 


& pin point to fin. in diameter, and are made in double- 
spoon, round-nosed chisel, and gouge shapes, to suit the 
various materials and degrees of fineness required, a coarse 
tool being naturally used for roughing out and a fine one 
for finishing. The dummy and knives are fixed in ‘“hand- 
pieces,” or tool holders, made by the Elgin Watchwork Com- 
pany, U.S.A., on account of the great precision required. 
The steel spindle has a projecting conical portion top and 
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THE SEAMAN CARVING MACHINE 


ings is made good by mere scraping, after which no attention 
is required for a considerable length of time. The knives are 
carried by flexible shafts arranged vertically, and may be raised 
or lowered for adjustment and depth of cut. Thanks to the 


flexibility of the shaft, the knives may also be inclined at any ! 
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MACHINE 


angle up to 45deg., for undercutting. The pulleys atthe ends 
of the flexible shafts are driven by straps from pulleys on the 
countershaft; and the strays are directed by guide pulleys, 
being crossed in opposite direc- 
tions so as to neutralise side 
thrust. The working frame, carry- 
ing with it the dummy and cutters, 
may be raised and lowered, and 
also moved laterally, in any direc- 
tion, owing to a double parallel 
motion arrangement. This work- 
ing frame is so nicely counter- 
balanced that very little effort is 
required to direct the dummy 
over the model. The frame at the 
top of the machine, carrying the 
guide pulleys above referred to, is 
also counterbalanced. The bear- 
ings of the flexible shafts and 
of the working frame consist of 
steel “needles,” that is to say, 
cones forming an angle of about 
30 deg. The table, 3ft. Gin. high, 
may be reduced by one foot to suit 
various thicknesses of work; and 
the table slides horizontally in 
guides, in the fore and back 
direction, so that carving may be 
produced in continuous lengths. 
In the four-cutter machine the 
table is 6ft. wide, so that it can 
take four panels to be carved, each 
10in. wide, two pieces 20in. wide, 
or one piece 40in. wide, in which 
latter case three of the knives are 
removed and the dummy placed 
to one side, while with four knives 
it occupies the middle position. 
The specimens turned out by this 
machine justify the favourable 
report given by Mr. G. W. Pull- 
man, president of the company 
bearing his name. 








FAILURE OF A BRIDGE 
IN SERVIA. 


SrncE the time when, in the 
early application of iron to the con- 
struction of railway bridges, cast 
iron structures of that description 
came to a premature end, through 
an imperfect knowledge of the 
real capabilities and the relative 
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7 resisting powers of that material 
to stresses of tension and comprer- 
sion, it is not often that we have 
had to record the failure of iron 

bridges. Still, examples have been chronicled, and 


recently too, in THE ENGINEER of the collapse of even 
wrought iron bridges. Probably the first of these, and one 
which for ever debarred the employment in England of the 
suspension principle for the purposes of locomotive traffic, 
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was the extraordinary and suicidal behaviour of a 
suspension bridge over the river Tees on the Stockton 
and Darlington Railway, the pioneer line of our great 
future system of steam communication. Notwithstanding 
that an attempt was made to render the platform suffi- 
ciently rigid, by trussing and by driving piles underneath 
into the bed of the river, the vibration of the chains, which 
had then comparatively but little strain on them, destroyed 
the whole of the framework, and drew the supporting piles 
clean out of the ground. It was stated that when the train 
went on the bridge the rails rose up 3ft. in front of the 
engine. It is no wonder that, under the circumstances, 
“they were unable to use it.” A distinguished statesman of 
our own observed that “dirt” was only matter in the 
wrong place, and to material in the wrong place may be 
ascribed the fall of iron and steel bridges, combined, no 
doubt, with the absence of it in the right place. : 
In September last an iron bridge over the river Morawa in 
Servia while undergoing testing suddenly collapsed. For the 
description and accompanying illustrations, reproduced 
from photographs, we are indebted to our contemporary, 
Le Genie Civil. The bridge consists, or perhaps we ought to 


Fig. 1 
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say consisted, of three spans of 197ft. each, with an available 
roadway 164ft. in width. So far back as the year 1888 the 
Servian Government had invited competition both for the 
design and theexecution of the work. Itwas stipulated that the 
bridge should be of sufficient strength to act not only as a road 
bridge, but be able as well to carry a line of railway, should 
such a contingency become necessary in the future. Although 
three designs were sent in, and the three corresponding prizes 
duly awarded, the Government finally decided to adopt none 
of them, but to proceed upon totally different lines altogether. 
A portion of the work to be constructed, comprising the 
masonry and such other details as were necessary to prepare 
the substructure for the reception of the ironwork, was in- 
trusted to a Servian corporation, This work was carried out 
in a thoroughly substantial and satisfactory manner. 

To return to the superstructure. Each of the main girders, 
which were not continuous over the bearings, but indepen- 
dent of one another, was semi-parabolic in form—see 
Figs. 1, 2 and 3—having a total length of 202ft., and divided 
into twelve panels by vertical connecting members. These up- 
rights were braced together by diagonal tension members, 
which were duplicated in the four centre panels, or, in other 
words, the girders were counter braced at the centre, 
as is usual in all trusses of this description. At the 
middle 


the depth of the girders was 28ft. Qin., or 
Fig. 3 








about one-seventh of the span, a rather high proportion 
bearing in mind the small width of the span compared 
to its length. At the ends the girders were reduced in depth 
to il}ft., and their distance from centre to centre 
was 21ft. A uniform rolling load of 881b. per square foot was 
fixed by the authorities, which is by no means an excessive 
rate of loading compared with that usually adopted by our 
engineers. Including the wind pressure, the stress per 
square inch of metal was not to exceed 5:1 tons, or nearly the 
same as our own unit stress. These were the conditions 
imposed on the prize designs, and are fair enough, and if, as 
may be reasonably supposed, they were adhered to in the 
modified plan of the Government, some other cause must be 
sought for to account for the catastrophe. It will be seen as 
we proceed that it was the parts of the girders in compression 
which failed, including the upper chord and the vertical double 
bars in the web or sides, as the lower chord or tension member 
gave way at only one place, which was probably due, not so 
much to any weakness in itself, but to it being broken by the 
effect of the deformation and distortion of the rest of the 
structure. The design of the girders themselves is one of the 
most extraordinary that have ever come under our observa- 
tion, as we shall proceed to point out. 

In Fig. 4 is represented the different sections of the upper 
chord, or member in compression, from which it appears 
that jt consists simply of two side or vertical flange plates 
united at intervals by cross angle irons at top and bottom. 
A careful inspection of Fig. 2 will render this detail a little 
clearer. These angle irons, which are shown in dotted lines 
in Fig. 4, are not placed square to the axis of the girder, but 
obliquely. They are parallel at top to each other, and to each 
other at bottom, but the one or the upper set is not parallel 
to the other or lower set. The two sets break joint bar by 
bar, but their directions relative to the axis are reversed one 





to the other, so that were they brought close together they 
would cross each other and form a species of triangulation all 
along the upper boom. There are, in fact, no horizontal 
lates to either boom, and it is evident that such a 
iscontinuous and feeble attachment between the side 
vertical plates is utterly inadequate to afford the pro- 
r stability and rigidity to a chord 200ft. in length. The 
ouble upright bars in the web, as shown in Figs. 1, 2, and 3, 
were formed of a couple of channel irons united after the 
same manner as the side plates of the upper boom, by cross 
pieces of flat bar iron without any intermediate trussing, such 
as is invariably used in double vertical compression bars of 
similar girders. It is not surprising, therefore, that the resist- 
ance of the vertical channel irons was worth little or nothing, 
as is very well shown at Ain Fig. 3. At this point the upright 
is twisted to an excessive degree, the result being to cause the 
upper boom to give way, in consequence of being deprived, 
so to speak, of its natural support. An attempt was evidently 
made to brace the two girders together by overhead connec- 
tions. Fig. 2 shows the value of them, and also points out 
that they were omitted over the last panel, and thus the end 
upright assumed the position represented in the figure. 
At the time of testing, 131 tons of broken stone were spread 
uniformly over the bridge, which was to have been increased 
to 155 tons. The deflections were taken, and observed to be 


Fig. 2 
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lin. and 1-05in. for each girder, which were within the 
calculated amounts. So far so good, when suddenly without 
the least warning the whole bridge collapsed with a terrific 
noise, falling on to the scaffolding below, which it almost 
completely demolished. For the rest of the day the ill-fated 
structure continued to develope fresh deformations and 
distortions, until it was reduced to the condition shown in 
our illustrations. There is no doubt but that the true 
causes of the catastrophe are to be traced to an exaggerated 
attempt at ill-judged economy, and a want of proper calcu- 
lation of the strength of the parts in compression. This 
example proves that in iron bridges extreme lightness can 
only be insured by a most judicious use of the materials, a 
thorough acquaintance with the theory of engineering 
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structures, and a large practical experience of the details of 
iron construction. In these indispensable qualifications, 
the Servian engineers appear to have been singularly deficient. 
It is not difficult to arrive at a real estimate of a test of this 
character. It might be said, on the one hand, that thanks 
to the actual test, the weakness of the bridge was discovered 
before it was, in one sense, too late. But, on the other, if it 
be borne in mind that the structure collapsed at a time when 
the load upon it was nearly-&ttaining the maximum amount 
prescribed, and that if it had withstood another twenty-four 
tons, it would have been passed, one must admit that the 
only result of the test would have been to establish a security 
that was false. A very slight accidental load over and above 
the specified 155 tons would have occasioned the fall of the 
bridge, very probably under disastrous conditions. The 
catastrophe is an excellent illustration of the results of the 
labours of the highly scientific unpractical continental 


| engineer. 








LESSONS LEARNT AT SEA BY A MARINE 
ENGINEER. 


At the meeting of the Cleveland Institution of Engineers, at 
Middlesbrough, on Monday, May 15th, Mr. John H. Barker, 
A. M. Inst. C.E., of apy erates read a paper on this 
subject. The following is an abstract of the paper and the remarks 
thereon :—The author said his motive for writing the paper was to 
supply to young men thinking of entering the profession of marine 
engineer an idea of what might be expected of them, and he also 
desired to bring under the notice of shipowners, engineers, and 
shipbuilders, the many discomforts and hardships endured by engi- 
neers and firemen, which might with little trouble be considerably 
mitigated, resulting in the elevation of their men, and greater 
skill and care in the execution of their duty. He remarked that 
if the hardships at sea were so t, od id so many take to it? 
The reasons were numerous. Toa youth who had just completed 
his apprenticeship, and had found that progress was by no means so 
easy a matter as he or his guardians imagined when he first began, it 
held out an apparently easy stepping stone to promotion ; it also 
appeared much more lucrative, offering to a begi the same wage 
as he would get on shore, with the additional item of free board. To 
men who intended to engage in the designand manufacture of marine 
engines, or to follow up a connection they had in some firm, it was 
an invaluable means to an end; but treated as a profession, on the 
same footing as the sailor’s, it was, in almost all cases, uncomfort- 
able, and in many unbearable. Improvement in the position of 
marine engineers had been decidedly great, though perhaps not to 
the extent generally supposed. There was room for much more, 
and for some remedy to prevent men with first-class Board of 
Trade certificates returning to a fitting shop and working as fitters. 
The readiness with which young men got berths testified to the 
numbers who left the service annually. Mr. Barker complained 
sadly of the quarters generally allotted to engineers, and said 
they wanted, not more money, but better quarters. On most 
old vessels there was a lack of bath accommodation. With 
respect to firemen, their ition, to the general public, was 
classed probably as one of the lowest in the scale of society. 
They were, in the vessels in which he had sailed, men 
who were infinitely superior to their position, quarters, or 
treatment, as were also the trimmers, In the stokehold it 


was one continuous spell of hard work. The space set aside for 








them was even more cheerless than the stokehold itself. What 
wonder that difficulty was experienced in getting good men, or 
that the conduct of such men on getting ashore was such as it is ? 
As to food of engineers, the author had not much of which to com. 
plain, and, dealing with ——- and engine-room fittings, he said 
it was much to be regret that ae and engineers could 
not see in more cases than they do a little further into the life of a 
vessel than the trial trip, in which everything was new and in 
order. Platforms rarely received the care in design that they 
merited. There was a difference between walking about an 
engine and boiler when erected on an even keel and when a 
western gale was on, with the clinometer touching 42 deg. every 
roll. As regarded pumping, the Board of Trade very properly 
directed special attention to the arrangement of pumps. It was 
unfortunately, probable that, as in the case of marine boiler explo. 
sions, pump failures were more we classed as missing, 
It was one thing for a Board of Trade inspector to see 
once a year that a pump appeared right, but quite another 
to start a pump when in dire necessity. Bilge circulation 
might in se ag be left out, especially with a centrifugal pump, 
The inaccessibility of rose boxes had much to answer for in the 
way of choked pumps. There was much scope for invention of a 
useful and effective device for clearing rose and mud boxes, Ashes 
and wheat were the worst offenders. During one watch the writer 
had to clear the mud box every ten minutes to keep the water 
down. Owing to burst tubes, ashes in large quantities were carried 
into the bilges and arranged themselves in every hole of the strainer ; 
the only remedy was to take out the sieve and trust to the ashes 
passing the pump. The author remarked that disasters with 
shafting, such as those of the City of Paris and the Umbria, 


disasters could not be wondered at as far as his experience went, 
Mr. Barker mentioned that in one vessel where he was acting as 
one of the engineers, and which had the electric light, they had 
two engines of the inverted vertical type for producing the 
power, and they were connected to the dynamos by belts placed 
ea ; the forced draught engines were of a similar 
type, but leading fore and aft. The belts were an unending 
source of trouble, particularly those for the fans. Consider- 
i the economy of space it was much to be wondered that 
belts at sea had not long since given place to direct coupling. 
The author dwelt at length on the frequency of burst tubes, and 
the hardships of the firemen and engineers in overcoming the evils 
of this. Such lessons as that taught by the Elbe explosion ought 
to guarantee the careful construction and selection of material for 
steam a In to indicator cards, the author had long been 
somewhat sceptical of results of marine and other engines, and 
seeing the conditions under which such cards were taken had not 
increased his opinion of their accuracy. 

In the discussion the President—Mr. William Hawdon—remarked 
that Mr. Barker appeared to have fallen into poor berths. 

Mr. T. Westgarth, Middlesbrough, congratulated the author on 
his paper. He—the speaker—had been at sea for many years, and 
he had reason to think that Mr. Barker’s experience was excep- 
tional. He felt it his duty to protest on behalf of the shipowners 
that the kind of thing described by Mr. Barker was seldom to be 
found. No doubt many-ships were sent away unseaworthy, but it 
was not the rule. As to the position of engineers, he thought the 
present state of affairs was due to the men themselves, and they 
could remedy the evil if they were to exert themselves. The same 
might be said of firemen. They were quite capable of taking care 
of themselves. If any particular ship had not fairly good accom- 
modation the fault rested with the men ; there were plenty of ways 
of getting it. A remark was made in the paper that the men should 
be allowed and encouraged to remain in the vessel when in port, 
but the difficulty was to get them to do so. In many cases they 
would not stop even to tidy up the engine-room. He—the speaker 
—would recommend all who intended to work in marine engine 
shops to go to sea fora time to obtain information. Belts were no 
longer in the fashion for driving dynamos, direct-acting engines 
being employed. The difficulty of putting in tube stoppers was not 
overrated by the author, and in carrying out this work there were 
some acts of real heroism performed by engineers and firemen which 
no one ever heard of, but which the men were expected to carry 
out. The lot of the marine engineer on the whole was not so bad 
as Mr. Barker would make out. His w were twice as much as 
could be got on shore, with board and lodging into the bargain. 

Mr. Hoskison, of the Newport Ironworks, Middlesbrough, said 
his experience as a marine engineer on shipboard was on the whole 

leasant. He had served ae the Portuguese flag, and believed 

e and his fellow English engineers had a better position than 
under the English The quarters, however, were something 
like what Mr. Barker described. In one steamer the second and 
third engineer were berthed exactly over the high-pressure 
cylinder, and in the tropics that was not comfortable. The 
position of firemen on these Portuguese vessels was not bad, and 
they “weet in the same steamer for years. 

Mr. Hawdon, the president, remarked that the author made a 
sweeping assertion with regard to American coal, When he—the 
speaker—was in America, in the Southern States, it was advertised 
all over that the coal there was so good that steamers using it, had 
beaten the record. 

Mr. Westgarth said he had within the past few days contracted 
to supply engines to use American coal, and he was assured that 
the quality was as good as that of Northumberland coal. 

Mr. Barker briefly replied. He was glad to hear that his 
experience at sea could not be considered a typical one. He con- 
tended that American coal gave a great jut of trouble. It was 
small, it caked, and refused to burn. 








THE CIVIL AND MECHANICAL ENGINEERS’ SocteTy.—On Thursday 
evening the annual dinner of this Society took place at the Holborn 
Restaurant, Mr. Reginald Bolton, Assoc. M. Inst, C.E., president, 
in the chair. 


RoyaL Mereoro.ocicaL Society.—The monthly meeting. of 
this Society was held on Wednesday evening, the 17th instant, at 
the Institution of Civil Engineers, 25, Great George-street, West- 
minster, Dr. C. Theodore Williams, president, in the chair. Dr. 
H. R. Mill was elected a fellow of the Society. The following 

pers were read :—(1) ‘“‘Mean Daily Maximum and Minimum 

‘emperature at the Royal Observatory, Greenwich, on the Average 
of the Fifty Years from 1841 to 1890,” by Mr. W. Ellis, F.R.A.8., 
F.R. Met. Soc. The author gives tables of the mean maximum 
and mean minimum temperature of the air on each day of the 
year, and also tables showing the daily range of temperature and 
the mean of the daily maximum and minimum values. (2) 
‘“* Suggestions from a Practical Point of View for a New Classifica- 
tion of Cloud Forms,” by Mr. F. Gaster, F.R. Met. Soc. The 
forms assumed by clouds at different levels and under various con- 
ditions have recently received considerable attention from meteor- 
ologists. The author, however, does not approve of the nomen- 
clatures and classifications which have been proposed, as, in his 
opinion, they appear to be little, if any, better than the older ones 
they were intended to replace. He now proposes a somewhat 
different classification, arranging the clouds according to altitude 
under the following headings :—(1) Surface clouds, or those which 
a r commonly between the earth’s surface and a level of about 

t.; (2) lower medium clouds, including all varieties which 
usually float at an elevation ranging from t. to about 10,000ft. ; 
(3) higher medium clouds, or those gage found at altitudes 
varying from 10,000ft. to about 22,000ft.; (4) highest—or cirri- 
pee, clouds, or those at elevations exceeding 22,000ft. The 
author gives the names of each variety of cloud included in the 
classification, together with an account of the principal character- 
istics of each as far as appearance goes. (3) ‘‘ Notes on Winter, 
by Mr. A. B. MacDowell, M.A., F. R. Met. Soc. In the paper the 
author discusses the question of periodicity in winters at Greenwich 
and Paris, and the relation of summers to winters. 
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RAILWAY MATTERS. 


roposed Berlin elevated electric railway has been 
ane Er nother year, on the ground that it would interfere 
with services in a church. 


ilway in Siam, from Bangkok, the capital 
m. re -" , wt of bathe at "the mouth of the Menam River, 
‘vas opened pew llth. The first sod was turned in July, 1891, and 
the line is about twenty miles in length. 

Tne London and North-Western and Caledonian Rail- 
way Companies announce that from July next new corridor trains 
with dining-ears attached for both first and third-class passengers 
will be run by the west cuast route between England and Scotland. 


Four new lines will be chevily commenced in the 
Caucasian dominions of the Czar, part a on the normal Russian 
rauge, and partly on that ofthe metre. They are intended for the 
rurpose of developing the traffic between that country and Persia 
od Transcaucasia, which at present reaches a total of over half a 
million tons. Itis stated that very rich deposists of copper are to 
be found along the route of the proposed railways. 


Tye Midland Railway Company intend to lay down a 
duplicate set of rails from Masbro’ to Dore. This will be rendered 
necessary by the extra traffic from the North which is expected to 
follow the opening of the Dore and Chinley Railway. ‘The new 
line will necessitate further extensions and alterations at the 
Sheffield Station as well as at Heeley—which is part of Sheffield— 
where additional siding accommodation is being completed. 


Tue projected railway from Birmingham to Stratford- 
on-Avon vid Henley is a scheme which is receiving a good deal of 
attention. The latest phase of the movement is the forma- 
tion of a committee at Stratford. The pro’ d new line would 
be sixteen miles in length. The — difficulties are not 
great. The route proposed is from Small Heath, through Greet, 
Sparkhill, Hall Green, and Shirley, to Henley -in-Arden, and 
thence through Wootton Wawen to Stratford. 


Tuer length of railroads open in Russia increased from 
13,340 miles in 1878 to 17,277 miles in 1889, being an increase of 
3938 miles only. The revenue from railroad working over the 
same period increased nearly 30 per cent. What, however, is even 
more important than the increase of gross is the remarkable 
increase of net revenue. ‘The working expenses between 1878 and 
1£89 increased 9 per cent., while the net revenue increased by 62 
per cent.; still, the net revenue of 1889 was only equal to the 
payment of a dividend of 1-7 per cent. 


Ir is expected that the opening of the bridge over the 
river Marne at Bonneuil will take place in a —_ of months’ 
time. This structure consists of two spans of 140ft. each, with a 
single pier in the centre of the stream, and a roadway 28ft. in 
width, clear of footways. A caisson of timber was used in getting 
in the foundations of the pier, the depth at low water not exceed- 
ing 63ft. Nine communes, situated between Ville-neuve-Saint- 
George and Boissy-Saint-Leger, will be placed in communication 
with one another when the bridge is completed. 


Tue Bexley Heath Railway Company having taken 
their new line through the land used by Colonel North for shooting 
purposes, a claim was made by the Colonel for compensation. As 
a satisfactory nig mr pes with the railway company was not 
arrived at, Colonel North applied to the magistrate at Woolwich to 
adjudicate upon bis claim. eé case was discussed before Mr. 
Kennedy, who, after due consideration of the subject, delivered 
his decision to the following effect:—That the railway company 
should compensate Colonel North for severance of arable land by 
the line passing through, £35; severance of woodlands, £20 ; 
amount for employing extra watchmen for game whilst the line ‘was 
being constructed, £100 ; damage to shooting, £150; interference 
with sporting rights, £50 ; making a total of £355. The question 
of costs was allowed to stand over. 


A GENERAL classification of the railway accidents in the 
United States in March shows :— 


Colli- Derail- Other we 
sions. ments. acc'd'ts, Total P.c. 
Defectsofroad .. .. .. 0 .. B .. O :) ae oe ae 
Defects of equipment .. 7 .. 11 7 25 13 
Negligence of operating... 29 .. 14 3 46 25 
Unforeseen obstruction 
and maliciousness .. 4 .. 14 2 20 ll 
Unexplained .. .. .. 32 .. @ 0 72 39 
Me ane ws ao Ow B.. Bae Ws 
The number of trains involved is as follows :— 
Colli- Derail- Other 
sions. ments.  acc'd'ts. Total. 
ans sal a ee ae | 6 as 7 
Freight and other .. .. ..102 .. 72 .. 6 « 1 
Total s we... MO - WW .. 8 


The derailments of the heavy long American freight cars are thus 
very numerous, 


A curious incident is reported in connection with the 
construction of the underground railway at Govan. One morning 
last week, two salesmen ina shop in $0, Cornwall-street, Planta- 
tion, suddenly became seriously ih, and dropped down exhausted 
behind the counter. They were discovered in this condition by 
two men who fortunately happened to enter the shop a few minutes 
afterwards, The cause of the idlness was at once apparent, as a 
most offensive and sickening stench pervaded the premises. At 
present workmen at the Subway Redieay are tunnelling beneath 
the shop, and it is supposed that the compressed air, with which 
they work, forced an accumulation of foul gue up into the shop. 
The bad smells spread to adjoining dwellings, and at No. 92 several 
women fainted and young children became sick. It was decided 
that it would be dangerous to occupy the houses until the matter 
was remedied, and several removed, but returned next day, when 
the air was much purer, and it was considered the tenants might 
reoccupy the houses with safety. It may be stated that the work- 
men engaged in t lling at the spot say that they have experi- 
enced no inconvenience, and consider the air partettly pure. Itis 
not improbable that the highly compressed air in the tunnel is 
finding its way to the surface through crevices, and bringing 
= eee gases with which the soil may be virtually 
saturated, 


A CORRESPONDENT in New South Wales writes us that 
the New South Wales Railway Commissioners have just achieved 
the feat of making an increased profit in the face of a falling 
revenue, and by the simplest means, The railway earnings for 
the quarter ending March 31st, 1893, showed a decrease, as com- 
pared with the corresponding quarter in 1892, of about £32,000, 
occasioned partly by the interruption of traffic caused by floods in 
the northern districts of the colony, and the necessary repairs of 
the damages affected. But against this decrease of revenue, there 
has been a decrease of expenditure of from £55,000 to £60,000, 
thus giving a net result of from £23,000 to £28,000 better than 
during the corresponding quarter in last year. This has been 
achieved not by reductions of salaries, wages, but by a rigid 
economy in working details, there being a saving of about £4000 
per annum in paper and stationery alone. The work of retrench- 
ment thus unostentatiously effected represents a saving of near! 
£250,000 per annum, and shows the business-like system on me | 
the — of New South Wales are being managed, thereby in- 
creasing their value as sources of revenue. On the other hand, 
another correspondent says, it is anticipated that at the end of 
June, the close of the financial year, the deficit on the Victorian 
Railways will amount to three hundred and twenty thousand 
pounds, and another estimate is given on page 434, 











NOTES AND MEMORANDA. 


In London the annual death-rate per 1000 from all 
causes fell last week to 17‘7._ In Greater London 3391 births and 
1817 deaths were registered, corresponding to annual rates of 30:2 
and 16:2 per 1000 of the estimated population, or to one birth 
every 2°92 minutes, and one death every 5°56 minutes, 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded: to an annual rate of 
18°6 per 1 of their aggregate population. The rate with the 
warm weather was remarkably low. At Croydon it was again very 
low 10°5, but Burnley was lower, only 10°0; Norwich and Halifax 
were respectively 11°5 and 11:9, and West Ham also 11°9. Liver- 
pool was highest with 25°6. 


Proressor V. Dvorak, of Agram, uses a very simple 
— for demonstrating the oscillation of the air in sound’ 
phenomena. In an ordinary resonating sphere the short neck is 
replaced by a small metal plate with a conical hole opening 
inwards, its shortest diameter being about 2 mm. When the 
resonator sounds, the passage of air through the hole is strong 
enough to extinguish a lighted match. If a small paper wheel 
resembling a water-wheel is placed a little below the opening, and 
the resonator stands about 3 cm. in front of a wall, the blowing of 
a horn, or the singing of the proper note, is capable of setting the 
wheel in rapid rotation. “ 


THE following is sent by Mr. T. P. Perkins to Engi- 
neering News as ‘‘a new and accurate formula—at least I have 
— seen it in print—for finding the area of a circular segment. 
t is :— 


F (are — sine A) 


in which A stands for the central angle, R for radius; ‘arc’ for 
the length of arc to radius one, and ‘sine’ for the numerical ex- 
ression of the sine-ratio, comraonly known as the ‘natural’ sine. 
is method will, I think, be found to be shorter than the ordinary 
one of getting two large areas, neither of which is wanted, for the 
sake of their difference, and is equally accurate.” 


At a recent exhibition of the French Physical Society 
M. Claude showed an instrument for measuring the difference in 
phase between the current in a circuit and the impressed electro- 
motive force. The principle of the ipstrument is as follows :— 
When a ange of soft iron, fixed to the end of a spring, is placed 
before the pole of an electro-magnet having a permanently 
magnetised core and traversed by-an alternating current, it is 
attracted and vibrates with the same period as the current. If 
the spring also carries a mirror from which a ray of light is 
reflected on to a scale, the length of the band of light produced 
will be proportional to the maximum displacement.of the mirror. 
Two such electro-magnets are used, acting on the piece of soft iron 
in opposite directions, and at such distances that they produce the 
same maximum deflection, one magnet being placed in series with 
the circuit, and the other joined to the ends of a non-inductive 
resistance. Under these conditions, Nature says, the length of the 
band of light is proportional to the‘cosine of half the angle of lag. 


M. Vuapmirort, of St. Petersburg, has deduced from 
experiment a set of rules for estimating the quality of vulcanised 
caoutchouc—Rev. Sci. Recourse is had to physical properties 
chemical analysis not giving any sure result. The following, in 
brief, are the conclusions:—(1) Caoutchouc should not give the 
least sign of cracking when bent to an angle of 180 deg., after 
five hours’ exposure in an air bath at 125 deg. C.—the specimens 
2*4in, thick. (2) Caoutchouc having not more than half its weight of 
metallic oxides should bear stretching five times its length before 
rupture. (3) Caoutchouc exempt from all foreign matter except 
sulphur should be capable of stretching at least seven times its 
length before rupture. (4) The extension measured just after 
rupture should not exceed 12 per cent. of the original length—with 
given dimensions. (5) Suppleness may be determined by calcu- 
lating the percentage of ash after incineration. This may form 
the basis of choice for certain uses. (6)Vulcanised caoutchouc should 
not harden in cold. These rulesare adopted for the Russian Navy. 


At the instance of some Russian meteorologists, who 
have frequent occasion to measure very low temperatures, M. 
Chappuis lately undertook a study of the spirit thermometer— 
Arch. de Sciences. He traces its anomalies to three sources. (1) 
Adhesion of the liquid to the walls of the capillary tube. When 
the instrument is brought from ordinary temperature. to a lower, 
the sinking column leaves liquid on the tube, which for hours, and 
even days, continues slowly descending. (2) Irregular expansion 
of the spirit with the temperature. As the expansion increases 
with heating, the graduation should be made to correspond, the 
degrees for higher temperatures being longer—which is not usually 
the case. (3) Impurities in the spirit, and varying water-content, 
which affect expansion materially. Mr. Chappuis recognises the 
difficulty of getting rid of these faults, and concludes that alcohol 
is not to be recommended as a liquid for thermometers marking 
low temperatures. On the other hand, it has been shown that 
toluol—with a boiling point of about 110 deg. -C.—is a liquid well 
adapted for the purpose and free from the disadvantages referred 
to. 


4 


A SERVICEABLE lecture apparatus for measuring the 
intensity of sound is described by ature from a German source. 
A narrow glass tube bent at a very obtuse angle is half filled with 
alcohol. One end of the tube has a conical opening, and this is 
placed at a distance of 0°5 cm. from the opening of the resonator 
described. The whole is mounted on a board capable of adjust- 
ment to any angle. The puffs emitted from the resonator when 
responding to a sound affect the level of the alcohol, and the 
displacements are read off on a scale attached to the tube, pro- 
jected, if necessary, on to a screen. Another effect of sound 
easily observed is that of repulsion. A light resonator of the 
ordinary construction is floated on water, its axis being kept 
horizontal by means of an attached piece of wire. On blowing the 
horn, the sphere will float in the direction opposite to that in 
which the neck is pointed. To produce continuous rotation, four 
resonators are attached to a light cross of wood turning on a 
needle point, or one resonator with four bent necks is suspended 
by a thread. If this acoustical reaction wheel is placed in one 
corner of the lecture theatre, it can be set rotating from the 
opposite corner by a strong tuning-fork, or even by singing through 
a conical tube. 


AN article in the Iron Trade Review gives the following 
dates in the development of natural as a fuel :—In 1821, natural 
gas first used for illumination, Fredonia, N.Y. In 1838, natural 
gas first used for heating purposes, Findlay, O. In 1841, natural 
gas first used for saltmaking, West Virginia. In 1860, natural gas 
first used for steam production, Oil Creek, Pa. In 1870, natural 
gas first used for domestic fuel, shore of Lake Erie. In 1873, 
natural gas first used for ironmaking, Leechburg, Pa. In 1883, 
natural gas first used in plate glass manufacture, Creigton, Pa. In 
1883, natural gas first piped for general supply, Pittsburgh, Pa. 
In 1884, natural gas discovered in large quantity at Findlay, 0. 
In 1886, natural gas discovered in great quantity in central Indiana. 
The amount of capital now invested in the distribution of gas from 
the various fields is estimated, in the article referred to, as fully 
equal to £20,000,000. The writer holds that within the ten or 
fifteen years during which natural gas has been counted worthy of 
much consideration as a source of domestic and manufacturing 
fuel, it has grown to be of more importance as an element of profit- 
able employment than petroleum, and though the supply is said to 
be failing in some localities, the Trenton limestone of Ohio and 
Indiana has been added to the Pennsylvania source of supply, and 
now the Clinton formation bids fair to afford another valuable 
source, 





MISCELLANEA. 
THE long-continued drought will probably hasten the 


decision of the authorities of many places poorly supplied with 
water. The directors of the Blandford—Dorset— Water Works Com- 
pany have instructed Mr. Fredk. Beesley, M.I.C.E., of Westminster, 
to prepare a scheme for the water supply of the town. 


THE repairs to the Howe in the dry dock at Ferrol are 
making rapid progress, and will probably be completed by the end 
of the month. Over 300 men are employed on the work, and have 
given full satisfaction to the English engineer, under whose direc- 
tion the repairs are being carried out. A Reuter telegram says he 
is giving them a gratuity of 50 per cent. on their wages. 

Tue Grusonwerk, of Magdeburg-Buckau, notify that, 
in accordance with a contract made in December last between 
themselves and the firm of Fried. Krupp, of Essen, the Gruson- 
werk has been bought up by the firm of ue, with all its assets 
and liabilities ; and the works will be carried on in future under 
the firm of ‘‘ Fried. Krupp Grusonwerk,” at “? eburg-Buckau. 
The agent for the works in England remains Mr. W. Stamm, of 39, 
Victoria-street, London, S.W. 


AFTER several years of contention and interference 
between the Patent-office, two broad fundamental patents have 
been granted to Charles J. Van Depoele, covering all the essential 
features of the trolley for conveying the electric current from an 
overhead wire to a moving car. The patent is assigned to the 
Thomson-Houston Electric Company. In detail, the claims allowed 
cover, first, the underneath contact made either by a rolling wheel 
or asliding ‘spoon contact piece; secondly, the converse of these 
two cases; and, thirdly, the reversibility of the trolley pole on top 
of the car, enabling the contact to be made on either side of the 
trolley, as the case may be. The possession of this patent prac- 
tically means the entire control of overhead trolley ap 
throughout the United States, and therefore that the General 
Electric Company, which includes the Thomson-Houston, will have 
the control, 


A Lonpon firm, writing to the Times on the recent 
record passage of the new Cunard steamer Campania from New 
York to Queenstown, says it has been accomplished by the use of 
the Pocahontas semi-bituminous coal of Virginia, with which the 
Cunard and White Star Lines have now been supplied at New 
York for some time past. The Pocahontas semi-bituminous coal, 
which contains by analysis about 864 percent. of pure carbon, runs 
the best Cardiff descriptions very close, if it is not fully their 
equal in steam-generating properties. The supply is, moreover, 
practically inexhaustible, the seams frequently being 10ft. to 12ft. 
in thickness, extending over an area of some 300 square miles. 
The coal is brought to Norfolk, Virginia, over the Norfolk and 
Western Railroad, a distance of nearly 400 miles, and is then 
shipped to New York, and the yield from this property during last 
year reached a volume of not far short of 3,000.00 tons. 


THE severe storm which swept over Lake Michigan 
April 19th and 20th, wrecked the temporary building on the crib 
of the Milwaukee waterworks intake tunnel, now under construc- 
tion, and caused the death of fourteen out of fifteen men who 
were in thecrib. It appears that about 10 p.m., April 19th, the men 
took refuge from the storm in the upper air-lock of the shaft. At 
6 a.m., April 21st, water began to enter the lock from below, partly, 
at least, on account of the stoppage of the pumps, and at 8.30 a.m. 
the air in the lock became so bad that the fifteen imprisoned 
men decided to go to the surface, evidently not knowing that the 
building had been carried away and that the waves were sweeping 
over the crib. Upon opening the trap door of the lock the water 
rushed down, so that only six men reached the platform, and all 
but one of these were swept off the crib and drowned before the 
lifeboat reached them. e damage to the crib is said to be about 
10,000 dols. 


Tue first number of the Labour Gazette has been 
published under the care of a department of our increasingly 
parental Government. A memorandum—also just issued—states 
the arrangements made as regards the appointment of the Labour 
Gazette office staff, and also of local correspondents throughout the 
country, and mentions that—with a view to making the informa- 
tion collected complete and trustworthy—employers’ associations, 
chambers of commerce, and co-operative associations have been 
asked to assist the investigations of the department.- Arrange- 
ments for the supply of information have also been made with 
various Govérnment departments. Representatives of the depart- 
mént have gathered information on the spot with regard to the 
cotton dispute in Lancashire, and the shipping dispute in Hull ; 
and the memorandum states, that “‘it is intended to act in a 
similar manner in important disputes in future.” Could not the 
Board of Trade intial the subjects and questions of interest to 
the poorly-paid professional and middle-class labourers ! 


THE members of the American Societies of Civil, 
Mechanical, Mining and Electrical Engineers, particularly such as 
were received in this country four years ago—known in the United 
States as the ‘‘ Eighty-niners”—are very desirous of showing every 
attention to any British engineers who may visit America during 
the Chicago Exhibition, po afford facilities for seeing things of 
interest in‘America. The American Society of Civil Engineers has 
appointed Messrs. Edward P. North, L. L. Buck, and Foster 
Crowell, a Committee of Information and Courtesy, with head- 
quarters at the office of the Society, 127, East Twenty-third-street, 
New York, while the secretary, Mr. F. Collingwood, M. Inst. C.E., 
will personally render every assistance in his power. Sixteen 
American and Canadian Societies of Engineers will maintain joint 
head-quarters at No. 10, Van Buren-street, in the business quarter 
of Chicago, during the period of the Exhibition, and they cordially 
invite British engineers to avail themselves fully and freely of 
these facilities. An Engineering Congress will be held in Chicago 
in the week commencing Monday, July 31st, and ending Saturday, 
August 5th. Sir B. Baker, Vice-President, has undertaken to 
represent the Institution of Civil Engineers on this occasion. 


A sHOcKING accident, resulting in the death of two men 
and the narrow escape of five others, occurred on Monday morning 
at what are called the Channel Tunnel works, which have been 
maintained in precisely the same condition as on the day 
when the boring ceased. The tunnel is as nearly as possible 
one mile and a-quarter in length, and it is periodically visited for 
the purpose of keeping everything in repair. On Monday morning 
a gang of men descended the shaft shortly after seven o'clock, for 
the purpose of carrying out some repairs. Only an hour before they 
went down the air machine had been at work pumping air into the 
further end of the heading. This is always done before the tunnel 
is entered, in order that any foul air may be driven out. The men 
had not been down very long before cries for help were heard from 
the bottom of the shaft. A relief party quickly descended and 
found that all the men were more or less suffering from suffocation. 
The relief party also suffered considerably. It was soon found 
that two men, named Fisher and Horton, were missing. They 
were subsequently recovered from the heading quite dead. Both 
leave wives and families. From the stories of the survivors it ap- 
pears that the men had advanced some distance into the tunnel, 
when they suddenly became sensible of a suffocating feeling. 
Those in advance called out, and then all returned to the bottom 
of the shaft as quickly as possible. Fisher, in running back, seems 
to have easel off his hat. It is supposed that he tried to pick 
it up, and that, in stooping, he inhaled the carbonic acid gas, which 
would be more dense on the ground. Horton either tried to assist 
his comrade or fell over his body. The theory of the cause of the 
disaster is that some of the old timber on the heading which was 
being repaired, became ignited and smouldered, and that when the 
air was pumped into the far end of the heading it gradually drove 
the vitiated air towards the outlet, 
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ITALIAN NAVAL PROGRESS. 


THE naval power of Italy is practically the creation of 
the last thirty years. Up to 1860 the kingdoms of the 
two Sicilies and Sardinia each possessed a small fleet. 
The former could show two ships of the line—one of 
ninety and the other of eighty guns; several frigates and 
smaller vessels, making a total of about ninety ships. 
Sardinia owned ten frigates and several smaller vessels, 
carrying altogether about 150 guns and 8000 men. Each 





State had its separate list of officers. When the union of 
the several States was accomplished it became apparent 
that a compact and homogeneous fleet was essential for 
the security of a country with such an extensive coast 
line. As the principal maritime States had just then 
commenced the reconstruction of their fleets in the 
building of ironclads, Italy took up this movement with 
energy. At that time it was considered that small 
armoured vessels were useful and necessary, so two iron- 
clads of 2800 tons—the Terribile and Formidabile—were 
acquired by the new kingdom in 1861. They carried 
eight 8in guns, and the hull was protected with 
4tin. of iron. Next followed four larger vessels—San 
Martino, Maria Pia, Castelfidardo, and Ancona, of 4300 
tons, with 43in. of armour, and a heavier armament. Two 
smaller vessels—the Varese and Palestro — of 2000 
tons were added about the same time, 1864, correspond- 
ing to our armoured corvettes of the Favourite class. All 
these ships have hulls of iron, and with three exceptions 
—two converted into school ships and the Palestro 
destroyed at Lissa—are capable of acting as a reserve 
squadron. Two armoured ships with wooden hulls, the 
Rome and Venezia, of 5800 tons, were launched later, 
and cannot be classed as effective. All hitherto described 
were broadside ironclads similar to our own early efforts. 
But the turret system was now coming into favour, and 
Italy ordered one of this class from England. The 
Affondatore was built on the Thames and launched in 
1865. She was a double-turretted ram of 4200 tons, with 
a complete water-line belt ofiron 5in thick. Each turret, 
which was also protected with 5in. of armour, contained 
a 9in. gun. By the year 1866 three more ironclads had 
been added to the fleet, the Ré d’Italia, and the Ré di 
Portofallo of 5700 tons, and the Principe di Carignano of 
4000 tons. Thus, when the war broke out with Austria, 
Italy was able to put twelve ironclads in line of battle as 
against seven which the enemy possessed. It is needless 
to recall what passed. Inefficiently commanded at Lissa 
the Italian fleet lost two vessels. The Ré d'Italia was sunk 
by ramming, while the Palestro was set on fire by a shell 
and blew up. But these incidents only caused renewed 
exertions on the part of Italy to place her navy in the 
first rank amon tll nations. A new school had 
arisen, which ticuaet a great increase in the size of 
ships and their ordnance, with corresponding protection. 
The turret had now obtained a firm hold in the British 
Navy. It was observed that in the Devastation we had 
a formidable type within a limit of 10,000 tons, but the 
advance in gunnery indicated that 12in. and 14in. of iron 
protection was now insufficient. The only remedy then 
was to increase the thickness of armour; and to carry 
this out without adding immensely to the weight carried, 
it became necessary to considerably curtail the area over 
which the armour was spread. Such considerations led 
to the design of the Duilio and Dandolo. The armour 
only covers the midship portion, forming a central citadel 
within which were placed two turrets, not on the middle 
line, but en echelon, an arrangement we also adopted in 
the Infliexible and others. The turrets of the Italian 
ships were intended to mount 35-ton guns, but the rapid 
advance in this branch led to the substitution, as the 
vessels progressed, of a pair of 100-ton guns in each 
turret, thus eclipsing the armament of the Inflexible, 
which had been limited to four 80-ton guns. From 
this and other alterations, the displacement grew 
from 10,500 to 11,500 tons during the ten years 
these vessels were in process of construction. But Italy 
did not intend to stop at these dimensions. The influ- 
ence of the late Admiral Saint Bon was now strong. He 
had expressed an opinion that no vessel should issue 
from an Italian arsenal inferior to any contemporary 
craft of other nations. A high standard in all that goes 
to make an efficient battleship was laid down. The 
result was the design and commencement of the Italia 
and Lepanto. In their construction there was a great 
departure from all previous designs. It was decided to 
abandon all outside armour. Upon a long hull is placed 
a redoubt, protected on the sides with 19in. of iron and 
steel, placed diagonally across the vessel. Within this 
redoubt, and mounted at the ends, are two pairs of 100- 
ton guns. They carry besides four 6in. guns on each 
broadside. Originally designed to be of 13,800 tons dis- 
placement, modifications and additions have brought 
them up to 15,000 tons. Hence they considerably exceed 
our Royal Sovereign class. In order to obtain high 
speed they are provided with machinery of exceptional 

ower, and they carry a large supply of fuel. It is pro- 

able that from first to last their cost has been consider- 
ably over a million sterling each. Having no external 
armour they are peculiarly open to the fire of numerous 
light guns, while their length and draught make them 
conspicuous objects for torpedo attack. It was inevitable 
that a reaction should set in against such extremes. 

The next largest ships following the Italia and Lepanto 
are three of 138,300 tons, Ré Umberto, Sicilia, and 
Sardegna. Their main armament is limited to four 
67-ton guns, but the secondary ordnance is augmented to 
twenty quick-firing guns. The big guns are mounted 
en barbette at each end, similar to our Admiral class. 
It was not intended to give these vessels originally any 
external armour, but the development of high explosives 
and rapid-loading guns has led to 4in. steel plating being 
placed on the side. It will be some time before the 
three vessels are complete in all respects. Three other 
ironclads are practically ready for service. These are the 
Andrea Doria, Francesco Morosini, and Ruggiero di 
Lauria. They are of 11,000 tons, and have their armour 
and armament in many respects similar to the Duilio 
and Dandolo. The heavy ordnance consists of four 
103-ton guns, but these are mounted en barbette instead 
of in turrets. Italy is, therefore, within measurable 
distance of being able to assemble ten first-class iron- 
clads of 11,000 tons and upwards, while France has only 
three vessels of these dimensions actually completed, 
though she has several between 10,000 and 11,000 
tons, and others in course of construction of larger 
size. Italy has good reason to be proud of the 





progress made in this essential branch of maritime 
strength. Butif Italy has displayed great energy in thus 
providing for the line of battle, she has been equally soli- 
citous in acquiring cruisers, without an adequate and 
efficient supply of which no squadron can be considered 
complete. Unfettered by past traditions as to the use of 
sails, and grasping the importance of speed, while the 
older maritime Powers were adding to the fleets 
unarmoured vessels of 15 and 16 knots, Italy ten 
years ago acquired in the Giovanni Bausan an effective 
cruiser of 8000 tons and 17 knots speed. She carries a 
powerful armament of two 24-ton, and six 5-ton guns ; 
while her vital parts are protected by a steel deck 1jin. 
thick. At this time there was a custom of placing at the 
extremities of such vessels a gun of great weight, for 
which measure there is little to be said in favour. All 
cruisers so encumbered would be improved by their 
removal, but especially in the case of the bow gun. The 
Dogali, a vessel of 2000 tons, built on the Tyne six years 
ago, with a speed of 19 knots, was the next advance in 
this respect; but she was eclipsed the following 
year by the Piemonte, also built by Sir W. Armstrong’s 
firm, and acquired by Italy. This remarkable vessel 
of 2500 tons attained a speed of over 20 knots, and she 
was equipped with an armament of exceptional power for 
a vessel of her dimensions. It consisted of six 6in. and 
six 4:7 quick-fire guns. Twelve of the smaller calibre 
would be ample, and the ammunition simplified, which is 
a great consideration. Several other cruisers are under 
construction in Italy of various dimensions. Commerce 
protection is not here of paramount importance, but 
scouting and dispatch duties will demand a fairly large 
number of such craft. Employed within the Mediterra- 
nean and Red Sea principally, they are not required to 
carry the immense supply of coal which to such a great 
extent has led to the construction of cruisers of eight and 
ten thousand tons by other nations. Italy is wise not at 
present to add such to her fleet. Her main object for 
some years to come is to show in her own waters such a 
force, complete in all respects, as will deter an enemy 
from attempting any attack on her coast, or disembark- 
ing in force under cover of a squadron. In order to add 
to the security of her shores, a number of torpedo boats 
have been acquired and organised for this purpose, while 
with the special craft sometimes viewed as the torpedo 
boat destroyer, but originally intended for submarine 
attack, the Italian fleet is well supplied. Ever seeking 
to improve existing methods, the plan of giving three 
screws was tried in one of these small vessels, the 
Tripoli. It did not give any noteworthy result, probably 
from the necessity of the three propellers having to be 
so close together in a craft of only 750 tons; but the 
principle is now being applied to large cruisers and 
battleships. 

Finally, it may be remarked that as without a well- 
trained and intelligent personnel the most perfect 
matériel would be of little value, so all who have 
observed the zeal and assiduity displayed in perfecting 
themselves in the novel weapons placed in their hands by 
the officers and seamen of the Italian Navy, are con- 
vinced that when the time of struggle comes this new 
European fleet will exercise an important influence upon 
the course of events. 


SHIP CANALS. 


Arter the successful debut of the first locomotive, it 
was confidently anticipated that not only would existing 
traffic canals be reduced to a condition of practical in- 
operation, but that the construction of others for similar 
purposes would be totally unnecessary. Neither of these 
ominous forebodings has fortunately been realised. That 
the advent of railways seriously interfered with the 
business previously undertaken by canals does not admit 
of doubt, for which we shall adduce, we think, one or two 
very good reasons. But they have not, and will not, dis- 
appear from off the face of the earth as the old stage 
coaches have done. Those who indulged in gioomy 
anticipations did not accurately gauge or sufficiently con- 
sider the nature of the factors which direct the stream of 
traffic into any one particular channel, or divert it from 
one to another. It must be borne in mind that 
the carrying capacity of not only our own, but of 
nearly all inland canals, as distinguished from ship 
canals, is very limited. The former are, in fact, or at 
least the great majority of them, little better than mere 
barge canals, and quite inadequate to compete in point 
of transport with the frequent and heavy goods trains of 
our large railway companies. Increase of speed unques- 
tionably accounts for some portion of the abstraction of 
the water traffic, but had it been a paramount considera- 
tion the canals would long ago have ceased to exist. 
As it is, they will always carry a certain amount of 
goods traffic suitable to their mode of transit, and 
possibly more, for there are not wanting instances 
at the present time, both at home and abroad, of 
inland canals being widened and deepened to meet 
the increasing demands upon their resources. Against 
the speed of the railway may be set the comparative 
cheapness of the water route. Works of construction and 
maintenance are common to both systems, but in the 
case of canals the permanent way lays and maintains 
itself. There is also less wear and tear on the rolling 
stock, and accidents, whether avoidable or unavoidable, 
which frequently involve so much expense to a railway 
company, are exceedingly rare. With these few remarks 
we may now pass on to the more immediate subject of 
our article. Canals constructed for the purpose of irriga- 
tion, as in Egypt, India, Spain, Italy, and numerous 
other countries, as well as those intended solely for drain- 
age, are beside the subject. Although a few of the irriga- 
tion canals in India and elsewhere are navigable for small 
craft for some part of their total length. 

If more attention some fifty years ago had been 
directed towards the possibility of sailing ships being 
very much superseded by steamers, and what is of greater 
importance to the matter under notice, to the magnitude 
of the dimensions to which those steamers might attain, 
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the future construction of ship canals would have been 
obvious. The distance saved in navigation, and in some 
instances the insuring of a safer route, are among the 
objects for which these large waterways have been con- 
structed, and of which we will give a few examples. The 
Suez Canal shortens the route to India by 3750 miles. 
Next in point of reduction of distance come the old 
Languedoc Canal, 148 miles in length, completed 200 
years ago, and although navigable only for vessels of 
100 tons, it saves 2000 miles of détowr through the Straits 
of Gibraltar by connecting the Bay of Biscay with the 
Mediterranean. A project has recently been put forward 
for the construction of a new Canal des Deux-Mers, 
from the Bassin d’Arcachon, thirty-five miles south-west 
of Bordeaux, to Narbonne on the Gulf of Lyons, having 
a length of 280 miles, which will effect the same purpose 
for ocean-going vessels. It is worth noticing that 
our French contemporaries adduce as a precedent for 
future canal construction, our own great maritime 
project at Manchester. Four hundred miles of difficult 
and dangerous navigation through the stormy Pentland 
Firth are avoided by the passage through the Caledonian 
Canal; which is, however, quite unsuitable for large 
ships, hence the reason that its traffic has very con- 
siderably fallen off. As a matter of history, we were 
nearly a century behind France before we commenced 
the construction of navigable canals, which in their 
incipient stage were nothing more than a conversion and 
improvement of some old cuts made by the Romans in 
Lincolnshire and other districts. 

All ship or inter-oceanic canals may be divided into 
three classes, of which the first comprises those which 
have no locks, and are what is termed “ on the level,” and 
are supplied with water solely by the seas with which 
they communicate. Of this class there is but one example, 
and that is the canal which unites the waters of the Red 
Sea with the tideless waves of the Mediterranean. In 
this instance the loss of water is due to only one cause, 
viz., evaporation, as neither lockage nor leakage exist. 
Under the second category may be included canals which 
traverse broken ground and hilly districts, in which locks 
become a necessity, or their substitutes, inclines and lifts. 
Examples of this description of canals are too numerous 
to mention. There is a third class of large inland water- 
ways peculiar to low-lying districts, and possessing several 
features sui generis. These are also on the level, but 
below the high, and sometimes low, water mark of the 
estuaries or marine inlets with which they communicate. 
In order to maintain these navigable channels at their 
uniform level they are provided at both extremities with 
double-acting locks, which also serve the purpose of 
defending them from the action of the tide at high water. 
Necessarily in these instances ships are locked down from 
the sea. The canal connecting Amsterdam with the 
North Sea, some seventeen miles in length, and con- 
stantly used by the ocean-going steamers plying between 
that city and the far eastern possessions of Holland, is of 
the description last named. This canal superseded the 
North Holland Canal, which latterly became inade- 
quate for the increasing demands of traffic, and its 
real object, besides greatly reducing the length of 
the voyages to and from the capital, is principally 
to enable vessels to avoid the shoals, sandbanks, and 
small islands besetting the dangerous navigation of 
the Zuyder Zee. In our issue of the 24th February last 
we drew attention to the approaching completion of the 
Corinth Canal, and the progress made with the new 
channel between the North Sea and the Baltic. With 
regard to the former, we discussed the preliminaries 
undertaken in connection therewith by the Hellenic 
Government in a leading article in THz ENGINEER of 21st 
January, 1870, and remarked that “it cannot fail to 
strike one that the railway has not altogether superseded 
the canal.” 

We may now direct attention to some of the future 
ship canals which will undoubtedly before long find a 
track upon the maps of many countries. A new channel 
cut from the Gulf of Manaar on the west coast of Ceylon 
through the island of Rama Seram to Palk’s Bay on the 
eastern shore, about two miles in length, would shorten 
the voyage of steamers to India by 250 miles, at a cost 
of about half a million sterling. Sixty-two miles of 
actual canal in Nicaragua vid lakes situated along the route 
would effect what the Panama enterprise has failed in 
accomplishing. A heavy expenditure amounting to 
£4,000,000 is the estimated co&t of connecting the Volga 
and the Don so as to furnish an outlet for the Volga into 
the Black Sea. The canalisation or utilisation of rivers 
and lakes is a frequent concomitant in the alignment 
and construction of ship canals. Thus, for instance, in 
the impending project to connect the Baltic and the 
Black Sea, it is proposed by the Russian engineers to 
utilise the rivers Dwina and Berezina. It is stated that 
notwithstanding the great length of this canal, nearly 
1600 miles, the route proposed to be traversed presents 
no insuperable difficulties. Russia, as is well known, is 
a country generally favourable to the construction of 
railways, canals, and similar pioneers of civilisation. One 
result of the undertaking, if carried out, would be to save 
the Russian vessels a voyage of six thousand miles and 
upwards through the Straits of Gibraltar. In the case of 
war, the strategical advantages of the through water 
communication can hardly be estimated. For some 
time past, a canal to accommodate vessels drawing 20ft. 
of water, establishing communication between New York 
and Montreal, by joining Lake Erie and Lake Ontario 
with the river Hudson, has been mooted in America. A 
rival Suez Canal through the sands of Palestine and the 
Dead Sea was alluded to in the inaugural address of Mr. 
Harrison Hayter, President of the Institution of Civil 
Engineers for this year. 
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MINING MACHINERY AND SAFETY. 
In one of the reports of the Inspectors of Mines there is a 


the “Newcastle district’ over a period of some duration. 
Over a decade there has been a very limited loss of life by 
explosions, a loss that has averaged 1:7 lives per year, from 
18838 to 1892 inclusive. The loss of life by falls in roofs and 
sides in the same period has been on the average 31:5 per 
year; that from falls in shafts has averaged 6:3; the miscel- 
laneous underground accidents have caused the loss on the 
average of 19°6 lives yearly; and the miscellaneous on the 
surface have resulted in 9 lives being yearly lost. In all, 
then, in the district named, which includes Northumberland, 
North Durham, and Cumberland, the lives lost by accident 
in the mines registered under the Coal Mines Act have been, 
on the average of the decade, 68-1 yearly. In that period the 
safety has been increased, as is shown by the fact that the 
mineral raised per life lost was, in the first of the years, 
241,949 tons, and in the last just 248,345 tons; whilst the 
persons employed per life lost rose from 691 for 1883 up to 
911 for the past year. It is worthy of notice that the per- 
centage of deaths by explosions of firedamp has not greatly 
varied in the year; that of the deaths by falls of roof and 
side has risen from 44 per cent. to 49, the fraction being sunk 
in each case. The percentage of deaths in shafts fell from 9 
to 4; that of the deaths, miscellaneous underground, has 
risen from 27 to 41; and that of the miscellaneous 
on surface has fallen from 15 to 2. Of course there 
have been fluctuations in these percentages, but those 
given are for the earliest and the latest that year. The 
variations in the total number of the deaths have been com- 
paratively limited; but as the output has tended to increase 
over the decade as a whole, and as there has been an especi- 
ally marked enlargement of the number of the persons 
employed in and about the pits, the inference is that the 
relative loss of life has fallen, especially that in relation to 
the numbers of the persons employed. Unquestionably the 
mining engineer has contributed very greatly to this increased 
safety of the northern coal mines, though it is worthy of note 
that the inspector hints that the machinery, or the careless 
use of it, has its reponsibility for part of the increase in the 
loss of lifein some of the departments. It is none the less a 
fact that machinery, especially in the shafts, has played a 
very important part in the reduction of the loss of life, both 
actual and comparative; and it will be probably found that 
as there is greater acquaintance on the part of the working 
miners with the methods and uses of machinery such as has 
been of late, and is being still introduced, there will be as 
gratifying a decrease in the other sections as there has been 
in that to which we have referred. In the time of transition, 
it not unfrequently happens that the change has its danger: 
but none the less is the caution of the report from which 
these figures are collated well worth the attention of those 
connected with the supervision and working of the mines 
referred to. 


THE COAL PROBLEM. 


Wo is to bell the cat? This is the question which is at 
present perplexing the coalowners. On one point there is no 
difference of opinion. Affairs cannot go on as they are doing. 
In the North and in the South the wage advances, amounting 
in all to 40 per cent., have been gradually struck off, until the 
labour value is within 15 per cent. of what it was prior to 
the series of increases—that is to say, in the item of working 
alone the coalowners of Durham, Northumberland, and 
Wales pay their miners 25 per cent. less than those of York- 
shire and Derbyshire. That is a case of very practical 
handicapping to start with. But it is not all. The Northern 
competitor has the further great advantage of cheap sea- 
freight, which is equal to 3s. or 4s. per ton. What is the 
result? The colliery companies of South Yorkshire are doing 
about as badly as they can do, and the outlook is discouraging 
almost beyond precedent. The masters cannot make a profit 
without adequate orders ; the men cannot make good wages 
if they do not get sufficient work to make them. How 
are the orders to be obtained? There is only one 
way. By offering supplies within reasonable amounts of 
Northern and Southern rivals. But this cannot be done 
unless the cost of production is lowered, and there is 
only one direction left in which that can be effected. 
The reduction of wages is always a painful remedy, and it is 
invariably the last to be resorted to. In Yorkshire and 
Derbyshire it has rarely been accomplished without strife, 
suffering, and the throwing away of much good money after 
bad. The men, curiously enough, are quite content to get 
less than half a week’s work, provided they can go on at the 
old rate of wages. All suggestions to make the wage fit the 
condition of business are received with hostility. Yet trade 
declines every day, and the colliers themselves find “ play ” 
to be far too prominent a feature in their daily life. The 
coalowners are unanimous in their view of the situation. 
Some of the bolder spirits speak out now and then, but 
generally timidity pervades theircounsels. Each seems to be 
asking the other the famous question which cost the king’s 
favourite his life, Who is to bell the cat? Each hesitates to 
play the foremost part; no coalowner wishes his colliery to 
be the Lauder Bridge of the new industrial conflict. The 
miners’ leaders might earn everlasting renown, and do immense 
present good, by bravely counselling the men to make reduc- 
tions in the hour of adversity, as they compelled advances in 
the period of prosperity. But none of them give any sign, 
and what between the silence of the miners’ leaders and the 
“masterly inactivity” of the mineowners, the great coal- 
field of South Yorkshire is being quietly superseded in the 
world’s markets. 


UNIFORM TIME. 


Wuart is designated mid-European time has just been 
officially introduced throughout Germany. ll clocks on 
public buildings in that Empire now show the time one 
hour ahead of Greenwich. Uniform time in all parts of an 
empire is an element of precision, but the German method 
does not promise much advantage for the rest of the world, 
or for Europe in particular. The standard adopted is not 
mid-European, but mid-Germanic. Time is taken from a 
meridian 15 deg. east of Greenwich, corresponding to the 
longitude of Stargard and of Gorlitz. Real mid-European 
time would have to be reckoned from a meridian nearly 
identical with that of St. Petersburg. Uniform German time 
is simply national, and it is a pity that for the sake of a single 
hour the Greenwich reckoning is departed from. Greenwich 
time is to a large extent cosmopolitan, and might have been 
adopted with less risk of exciting national jealousy than would 
occur with any other selection. While Germany is professedly 
setting the clock for all Europe, there is not the slightest pros- 
pect that France will fall in with such an arrangement. 
Uniform time in France would probably consist of Paris time. 
Spain would look to Madrid, while Austria would take its 





table that is of more than usual interest, because it indicates 
the alterations in the safety of the mines in what is called 


time from Vienna, though for the sake of a central point it 
might accept Pesth. Russia, if daring enough to perplex its 








illiterate population with something worse than an amended 
calendar, would probably choose St. Petersburg, while England 
of course, ae adhere to Greenwich. But if each nation at 
all singular in its longitude imitates the German method by 
having its own reckoning, European time will be far from 
uniform. The conditions are against anything like an 
international concord of clocks. Evidently the world is not 
yet prepared to exhibit that degree of unity which would be 
represented by all the clocks being set to show the same time 
throughout the globe, or ny | considerable portion of it, 
There is, indeed, what may be called a previous question 
namely, whether this kind of uniformity is well adapted for 
the regulation of ordinary affairs. The work in Krupp's 
factory at Essen will not be governed by a clock at Stargard 
but will go on as before, and the same principle will apply 
through the whole of Germany. Perhaps we are justified in 
considering that this scheme of uniform time partakes largely 
of the ideal, and offers very little practical advantage to 
mankind. 


THE CAMPANIA. 


THE Campania on her eastern voyage has beaten all 
previous performances, and will probably prove herself a five. 
day ship before the season closes. She crossed Sandy Hook 
bar fifteen minutes after the American Line steamer Paris, 
stopped for half an hour to tighten some nuts, and six hours 
later passed the Paris 109 miles east of Sandy Hook. The 
Campania’s daily runnings were as follows :—486, 490, 474, 
517, 493, 439 miles to Queenstown. The vessel has thus run 
a total distance of 2899 miles in five days seventeen hours 
and twenty-seven minutes, which is an average of 21:15 knots 
per hour, but one of her last days was at the rate of 29-94 
knots. The best previous passage made to the eastward was 
by the City of New York, in August last year, when she ran 
a total distance of 2814 miles in five days nineteen hours 
and fifty-seven minutes, on which occasion, being on the 
northerly track, she ran eighty-five miles less than the 
Campania. The next best passage was that of the Teutonic, 
in October, 1891, in five days twenty-one hours and three 
minutes, over a distance of 2790 miles, or 109 miles less than 
the Campania. This is an epoch-making passage, seeing that 
never before have American passengers leaving New York on 
a Saturday been landed in Liverpool on a Friday, as the 
Campania’s passengers were. Not only was the Campania’s 
passage the fastest on record, but it was on the longest route. 
The time occupied in the voyage from Queenstown to Liver- 
pool was ten hours and three minutes, showing an average of 
22-48 knots per hour. During the whole voyage from New 
York the Campania averaged 507°6 miles a day. The American 
Line steamer Paris, which has hitherto held the record for 
the best western passage, left New York, as we have said, a 
few minutes before the Campania, but did not pass the 
Lizard (160 miles from Southampton) until five hours and 
three-quarters after the Campania was at anchor in the 
Mersey. The Campania’s run from New York to the Mersey 
—Rock Light—was performed in six days four hours twenty- 
nine minutes, including stoppage at Queenstown. 
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London County Council. Report of the Special Committee 
on Technical Education. By H. LLEwEeLtyn Smitu, M.A., 
B.Sc., Secretary to the Committee. 1892. Price 5s. 

Tuts is a valuable and much-needed report. The subject 

of technical education at present occupies a large share 

of public attention, and it is well before launching out 
upon new schemes which entail the expenditure of large 
sums of money, carefully to examine the work which is 
now being done in the metropolis. Hitherto there has 
been no attempt to create uniformity in system in the 
different educational centres. Each teaching institution 
has selected its own methods, and has entered the field 
in competition with the neighbouring establishments, 
with the object of attracting to itself as many students 
as possible ; while the ultimate end of almost all these 
bodies has been to teach in such a way that the largest 
possible share of the money grant from the Science and 

Art Department shall be obtained. 

Seeing that the syllabus of the department is by no 
means perfect, and that serious objections may be raised 
against the method adopted by some of the examiners, it 
is time that a more liberal view were taken of the ends 
of technical education than has hitherto been the case. 
Mr. Llewellyn Smith has inspected all the educational 
centres in the County of London which profess to give 
technical education, and his report consists in deductions 
from his observations, proposals as to centralisation and 
subvention, and appendices setting forth the actual work 
of each of the institutions visited. The powers under 
which the County Council is acting are those conferred 
upon it by the Technical Instruction Acts, 1889 and 1891, 
and the Local Taxation—Customs and Excise—Act, 1890. 
In his introduction Mr. Smith states that wherever the 
scheme he proposes involves the distribution of grants he 
has been careful to couple with it conditions devised 
to raise, or, at least maintain, the standard of teach- 
ing. Besides visiting the teaching centres, he has had the 
advantage of obtaining the advice of numerous trade 
societies, and has given due weight to their suggestions. 
The author does not conceal his strong opinion that 
although the grants in the first year are chiefly directed 
towards the improvement of existing centres or the 
assistance of new classes which may be established by 
local effort, that yet the Council should ultimately supply 
schools and institutions on a municipal basis. He states 
that in the work of technical education London is not 
only very far behind Germany and France ‘in quantity 
and quality, but also far behind our chief provincial towns. 
To take a single example, the number of students on the 
register of evening technical classes in Manchester has 
more than doubled since the Corporation took action 
under the Technical Instruction Acts. At present— 
excluding commercial and domestic subjects—the number 
exceeds 14,000, and to be on a level with Manchester there 
should be 140,000 entries in corresponding classes in 
London instead of the 24,000 revealed by an inquiry. 
It is well to observe that the term ‘‘ Technical Educa- 
tion” does not include teaching the practice of any 
trade or industry or employment, but deals with instruc- 





tion in the principles of science and art applicable to 
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. ‘ or contrasts with these objects the 
industries, The, tin the apprenticeship pore Paris, 
met te aad trades are Fie the schools being open to 
poco pooecrnd who choose to pay the fees. We are 
oe aedly of opinion that such schools would not find 
ur in London, and that their establishment would 
er great difficulties with the trade societies, whose 
“7 it is to restrict the number of apprentices within a 
eon in ratio to the number of men employed. The 
— is strongly opposed to any attempt aie made to 
es more than assist the workmen actually employed in a 

iven trade to understand more thoroughly the scientific 

rinciples involved in their daily work, and to enable a 
orkman employed in one of the small specialised 
pranches of a business to acquire a general knowledge of 
the whole business. Thus, in the boot trade, the 
object should be, not to produce better “ clickers 
or * finishers,” but to enable men to make a boot through- 
out—in what way they could be the better of this we fail to 
see—not to improve the mechanic as a ‘‘ machine-hand,” 
“ fitter,” or “ turner,” but to give him at least a rough 
idea of what an “engineer” should be. The powers of 
the council appear to cover the “ supply of technical 
education,” ‘‘ aiding the supply of technical education,” 
and the “promotion of technical education by the 
establishment of —— and exhibitions.” The 
author proceeds to classify the institutions according to 
the nature of their governing bodies, and he distinctly 
points out that the council have no power to aid “ private 
schools,” or schools which are carried on by bodies or 
companies which may make a profit upon the results of 
working. The grants made by the council will be re- 
stricted to such institutions as are managed by bodies 
having no financial interest in the work. 

The local distribution of London industries forms the 
subject of a valuable chapter, and a series of shaded maps 
is given to accentuate the results. The data were 
obtained from the census of 1881, as that of 1891 is not 
yet completed. The distribution is by residence and not 
by work-place, and this is what is required, as the students 
will, in the great majority of cases, go to the teaching 
centre from their homes. The qualification of the teacher 
is a point of great importance, and forms the subject of a 
special chapter, and the author's conclusion is that for 
children up to the age of fifteen the ‘‘ pedagogic” training 
is the more essential, while for the technical instruction 
of adults the more important faculty is practical acquaint- 
ance with the subject, and a power of imparting such 
knowledge to the students. The author lays stress upon 
the necessity for founding normal schools for the training 
of such teachers, but we feel that these schools, if needed 
at all, must be very different from the Royal College of 
Science at South Kensington. At present there is a dis- 
tinct lack of capable men who can express their ideas ; 
there are a vast number of men who are well able to carry 
out their ideas in practical form, but very few find it 
possible clearly to explain their methods to others. 

A large part of the report deals with art teaching, and 
in this branch the author has had the assistance of Mr. 
Edward R. Taylor, head-master of the Birmingham 
Municipal School of Art. The estimated cost of pro- 
moting art teaching is £2000 capital expenditure in the 
first year for apparatus, models, &c., and an annual 
expenditure for the first year of £8500. The entire 
scheme will probably cost £10,000 per annum. As 
regards science teaching, the amounts come to £6000 
perannum. Each of these estimates includes a salary 
of £500 for a normal science or art master. These 
grants are quite distinct from those to be made to the 
polytechnics, higher colleges, &c. A special grant of 
£4500 per annum is proposed for technological instruc- 
tion, and there are other grants for special subjects. 

The author then describes in detail the work at each 
of the polytechnics, and specially points out the advis- 
ability of having either a principal who shall direct the 
whole school, or of a consultative committee consisting 
of the heads of departments. He very properly lays 
stress upon the superiority of this arrangement over that 
where a number of classes are collected in one building 
without direction by a single head. The total cost to 
the County Council for the first year would amount to a 
sum not exceeding £80,000. Of this the largest amounts 
are £16,000 to the Polytechnic Institutes, £22,000 to the 
secondary and higher grade education in day-schools for 
ex-elementary school scholars, and £10,000 for art 
teaching. The report is got up in a masterly manner, 
and certainly offers much food for reflection. Large 
sums are to be spent, and it is important that the money 
should be used to the best advantage. 
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EDWARD ALFRED COWPER. 


A VETERAN engineer who has played no mean part in doing 
this world’s work has passed away. Edward Alfred Cowper 
died on the 9th instant of pneumonia, after a very brief 
illness. He was born on December 10th, 1819, and was 
therefore in his seventy-fourth year. His death was wholly 
unexpected. A few days before he had given evidence before 
the judicial Committee of the House of Lords in favour of 
the prolongation of Mr. David Joy’s valve gear patents, and 
all the acumen, mechanical instinct, and aptness of phrase- 
ology which had given him a high reputation as an “ expert” 
in patent cases was as apparent as ever. Time had indeed 
seemed to have forgotten him. 

Concerning his childhood we have no information. At 
the age of fourteen he was apprenticed to John Braithwaite, 
of St. Pancras, for seven years, and in 1847, while still at 
Braithwaite’s, he invented the fog signal, now only too 
well known to every railway traveller. It was first tried on 
the Croydon line. It will be remembered that Braithwaite 
was associated with Ericsson in the construction of a loco- 
motive, and young Cowper worked on the engine, and was 
subsequently employed in the extension of the London and 
Birmingham Railway. When he was twenty-seven, that is 
to say, in the year 1846, he was employed by Messrs. Fox 
(afterwards Sir Charles Fox) and Henderson, in Birmingham, 
and while with them he invented a very ingenious machine 
for casting railway chairs. The following year he took an 
active part in promoting the establishment of the Institute of 
Mechanical Engineers, and one of the earliest papers read 
before the Institute was by him on an inverted arch suspen- 
sion bridge, which he had invented in 1846. 

In 1851 came the first great International Exhibition 
building. The general idea originated with Mr.—afterwards 
Sir Joseph—Paxton, head gardener at Chatsworth, where 
there were for the time certain enormous glass houses. 
The engineering details were all worked out in Fox and 
Henderson’s office, and Mr. Cowper worked at the contract 
drawings, and lent valuable assistance in the design of the 
machinery used in making the sash bars, glazing, painting, 
&c. While with Messrs. Fox and Henderson he designed 
and superintended the erection of many iron roofs of more or 
less importance. Among the first may be named the great 
roof at New-street Station, Birmingham, 211ft. span, at the 
time the largest iron roof in existence; the next largest 
being that at Liverpool with a span of 154ft. For some time 
he held the post of chief draughtsman and designer to the 
firm of Fox and Henderson, who at that period were doing 
nearly all the big ironwork in the kingdom. While with 
them he invented and made hydraulic machinery for bending 
railway wheel spokes out of flat bars, cutting out horn plates 
with dies, and other work, and he was, we believe, the in- 
ventor of the accumulator, which he called a ‘“ hydraulic 
reservoir,” the present name being of much more recent 
origin. 

At the end of 1851 he left Messrs. Fox and Henderson and 
started for himself in London as a consulting engineer, and 
such he remained up to the time of his death. He wasa 
most popular and competent expert patent witness. Indeed 
the litigant who could secure the services of Cowper, Bram- 
well, and Imray, was almost certain to win. 

He became an associate of the Institution of Civil Engineers 
in 1852, a member in 1860, and a member of council in 1879, 
and was an active member of various sub-committees. He 
was an original member of council of the Institution of 
Mechanical Engineers, was president of that body in 1880-81, 
and founded the Iron and Steel Institute in 1874. He was 
an associate member of the Institution of Naval Architects, 
and a member of the Institution of Electrical Engineers, the 
Cleveland Institution of Engineers, the South Wales Institu- 
tion of Engineers, and of the South Staffordshire Institute of 
Iron and Steel Works Managers. 

His connection with the iron trade was mainly due to the 
invention of the Cowper hot-blast stove, in which fire-bricks 
are used instead of the cast iron pipes through which the 
air to be heated had previously been passed. The first of 
these stoves was built in 1857, and various improvements 
were subsequently effected by Mr. Cowper and his son, Mr. 
Charles E. Cowper, whom, shortly before his death, Mr. Cowper 
had taken into partnership. 

It goes without saying that Mr. Cowper was a prolific 
inventor, and the mere list of his inventions would fill con- 
siderable space. Two of the most noteworthy are the steam- 
heated receiver, which got the name in the Navy of ‘“‘ Cowper’s 
Hot Pot.’ This was tried in H.M.S. Briton, fitted with 
compound engines, which attained the, at that time—1870— 
unparalleled economic efficiency of one horse-power for 1-3 lb. 
of coal, a result which it is very difficult to beat. In 1879 he 
produced his ingenious writing telegraph, shown at the Insti- 
tution of Electrical Engineers and the Royal Society. 

In 1887, in conjunction with Dr. Anderson, he carried out 
an elaborate investigation on a large scale—using indeed a 
5-horse power engine—to test the accuracy of Joule’s con- 
clusions as to the mechanical equivalent of the thermal unit, 
confirming Joule’s statement, and he read a paper on the 
subject before the British Association. 

We have done little more than sketch the career of a man 
who, in the fullest sense of the term, was an engineer, 
combining theory, mechanical instinct, and the well-learned 
lessons of practical experience in the way that leads up 
to the production of the very best work. In his personal 
character Mr. Cowper left nothing to be desired, and his 
loss — be mourned by a large number of his professional 
friends. 











GOOLD’S PULLEY AND BELT CALCULATOR. 


Wir the extended use of the calculating slide rule there is 
growing tendency to the adaptation of the principle it embodies 
in the construction of rules for special purposes. For the engi- 
neer engaged in general practice Gravet rule provides all that is 
necessary for ordinary calculation, but for those who devote 
themselves to one class of work more than another, the special 
rule provides the means of more rapid calculation, and at the 
same time, as a result of the selection of the division, scales, 
and figures with which the rule is marked, it affords a running 
check on the figures indicated by the readings. Italso affords 
values as constants which makes reference to books or tables 
unnecessary. The new rule now before us is very complete, 
a feature in it being a sliding indicator, by means of which 
the rule may be made to give belt values in accordance with 
any predetermined stress or strength per inch width without 
separate operation. The rule affords the means of instantly find- 
ing velocity, revolutions, circumference and diameter of driving 
and driven pulleys, and to find the necessary width, velocity, 





weight and horse-power of belting, the user being able to set the 
sliding indicator so that he uses his own value from 50 Ib. to 
100 lb, for the strength of the leather rather than any value 
arbitrarily fixed. The calculation assumes 40 per cent. of the 
circumference of the smaller pulley embraced by the belt, 
any material departure from which must be allowed for. 
The rule includes belt velocities up to 8000ft. per minute and 
1000 revolutions per minute, diameters 120in., belt widths 
up to 60in., or 1:62 metres, and powers up to 120H.P. These 
may, of course, be increased when necessary by any multiple. 
The rule is 12}in. in length, and the edges are marked with 
inches and millimetres. Itis made by Messrs. Elliott Bros., 
St. Martin’s-lane, and is well finished and its divisions all 
very clearly marked and easily read. We may suggest that 
the divisions on scale C giving pulley diameters might use- 
fully for diameters up to 20 be divided into smaller 
parts, those up to 5 might be divided into eight parts, and 
those up to 10 into four parts. We may also remark that 
the inch and millimetre scales on the edges would be much 
more useful in practical work if the scale commenced at the 
end, as with an ordinary rule. 








LONDON CHAMBER OF ARBITRATION. 





Tue following interesting letter on this subject, 
written by the Chairman of the Joint Committee of 
Management, appeared in the Times of May 16th :— 

You evinced so much interest in the establishment of the 
London Chamber of Arbitration a few months since that I am 
encouraged to ask the favour of a portion of your valuable space 
to reply to numerous inquiries concerning the progress of this 
institution. 

This request is necessitated by reason of the Chamber working so 
unobtrusively and, necessarily, so silently that the general public 
are unable to learn anything of its proceedings through the custom- 
ary newspaper reports. 

It is satisfactory to be able to state that there has been a suffi- 
cient number of cases to test the organisation of jthe chamber, and 
that those disputants who have had recourse to it speak well of 
the simplicity, the rapidity, and the efficiency of its machinery. 

There have been disputes between foreigners and Englishmen, 
colonials and English, and Londoners and persons residing in the 
country, and, of course, between local firms. In some of the cases 
professional representatives have been employed, but the majority 
of disputants have conducted their own cases. In some instances 
disputants have submitted to the arbitrator an agreed statement 
of facts, and thus dispensed with personal attendance. 

So far one case only has been referred to the chamber by the 
High Court, and the expedition with which the case—involving 
much technical knowledge—was heard and decided elicited expres- 
sions of satisfaction from the Court ; and doubtless this will lead to 
the Court sending down similar cases involving technical or special 
knowledge. 

In about half the cases the selection of the arbitrator has been 
left to the registrar, and in no instance has more than one arbitra- 
tor been employed. Arbitrators have had the legal aid of the 
registrar in drawing up their awards, save in one case, and then 
the award was referred back owing toa legal technicality. The 
arrangements of the chamber, however, are designed to prevent 
such occurrences. 

Hearings have taken place on an average within ten days of the 
submission being lodged, and their duration has averaged two 
hours. The fees have averaged £5 12s. 

From the foregoing it will be seen that the usefulness of the 
chamber has been established, and that it has accomplished what 
was promised, viz., the speedy, satisfactory, and inexpensive settle- 
ment of disputes, _ 

It undoubtedly supplies a want, and in time people will become 
so accustomed to it that our descendants will be amazed that such 
disputes as those for which the chamber is designed to arrange 
should have been for so long a period submitted to tedious and 
expensive litigation. 

here has not been a rush of cases; neither was this expected, 
because the majority of existing contracts specify some other form 
of arbitration ; ae am informed that solicitors, public companies, 
and others are now employing a clause in agreements referring 
disputes to the chamber. Tt may interest your readers to learn 
that the approved clause is as follows :—‘‘ All disputes which may 
arise relating to this contract shall be submitted to arbitration 
under the rules for the time being of the London Chamber of 
Arbitration.” 

With respect to the attitude of the legal profession, many of 
the cases have been introduced by solicitors, and possibly more 
would have been but for the fact of the rules having limited 
the recovery of professional costs—from the losing party—to 
those incurred at the hearing only. The original scheme pro- 
vided that the whole question of costs—subsequent to the sub- 
mission—should be left to the discretion of the arbitrator, but 
at the last moment this was altered at the suggestion of some com- 
mercial authorities. Now, however, the rules have been amended 
in conformity with the original plan, and, therefore, this 
ew reasonable objection of & profession has been re- 
moved. 

Those of your readers who are interested may obtain copies of 
the amended rules and the reference clause from the registrar at 
the Guildhall or the secretary of the London Chamber of Com- 
merce, 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE. 
Before LorDs Justices LINDLEY, BOWEN, AND Kay. 

THE case of Rapier v. the London Tramways Company has been 
settled in the Appeal Court in favour of Mr. Rapier, who obtained 
an injunction some time ago when the case came before Mr. 
Justice Kekewich, to restrain the defendants from causing a 
nuisance by the erection and use of stables for 400 horses near his 
house. 

Section 4 of the Act of 1888 authorised the construction of the 
additional lines of tramway, “‘ together with the works and con- 
veniences connected therewith.” The defendants relied on these 
words as giving them a statutory power to erect and use the 
stables as a ‘‘ convenience connected with” the tramways. Mr. 
Justice Kekewich held, upon the construction of the Act, that the 
stables were not a ‘‘ convenience connected with” the tramways, 
and that the word ‘‘conveniences” must be limited with things 
ejusdem generis with the tramways. He held that a nuisance by 
smell had been proved, and he granted—but, he said, with hesita- 
tion—an injunction to restrain the defendants from so using their 
stables as to cause a nuisance to the plaintiff by smell. The 
defendants appealed. 

The Court dismissed the appeal on the 17th inst. 

Lord Justice LINDLEY agreed with Mr. Justice Kekewich that 
the Act did not authorise the company to commit a nuisance. His 
Lordship was of opinion that the evidence proved the existence of 
a nuisance by smell, and that it was caused by the defendants’ 
stables. The injunction could not therefore be disturbed. It 
restrained the defendants from so using their stables as to cause a 
nuisance to the plaintiff. If the defendants could not concentrate 
their horses in this way, without causing a nuisance, they could 
not concentrate their horses. It was a mere matter of economy ; 
the nuisance could be avoided by an expenditure of more money. 

Lord Justice BOWEN and Lord Justice Kay concurred. 
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THE UNITED STATES COAST DEFENCE 
MONITOR TERROR. 


Tis powerful vessel is 250ft. long, 54ft. beam, and 14ft. 
draught of water, and about 3900 tons displacement. She 
is armed with four 10}in. 25-ton breech-loading guns, two side 
by side in each turret. Her turrets are plated with 11}in. 
nickel steel ‘“‘ Harveyized,” the plate at gun ports being 124in. 
thick; horse-power, 1600. She has been recently completed at 
Brooklyn Navy Yard. She isin one sense a rebuilt vessel. 
Her speed will be about twelve knots, and she will carry 330 
tons of coal. 








THE BOYER RAILWAY SPEED RECORDER. 


WE have on several occasions alluded to the Boyer Rail- | 


way Speed Recorder, and on page 345, of April 21st, we gave 


a speed diagram taken by one of these instruments upon the | 


Lancashire and Yorkshire Railway. Some of our readers 
will no doubt remember a specimen instrument which 
was exhibited at the last reception at the Institution of Civil 


Engineers, and we are now able to illustrate the apparatus. | 


Fig. 1 shows the instrument with the lid of the containing 
box open, and the indicator will be seen at the right-hand 
side; this indicator is, however, usually at some con- 
siderable distance from the machine. The principal parts 
consist of a small rotary pump and cylinder and a piston. 
Oil is used as a circulating medium, the pump chambers and 





cylinders being entirely filled. While the machine is at rest 
the piston to which the gauge wire and pencil are attached 
is retained in its lowest position by two spiral springs, but 
when motion is given to it the pump produces a pressure 
of oil beneath the piston, and causes it to rise toa point where 
equilibrium is established between the pressure of oil and the 
tension of the springs, this point being determined by the 
speed at which the pump is moved; each yin. rise of the 
piston indicates a speed of one mile per hour. The drum, 
which will be seen in Fig. 1, carries a ribbon of paper, which 
moves horizontally at the rate of in. per mile of run. The 
paper is printed with horizontal and perpendicular lines, the 
distance between any two horizontal lines representing five 
miles per hour at the distance between two perpendicular 
lines one mile along the road. If the locomotive is moving 
at twenty miles per hour the pencil will trace this mark on 
the fourth line from the base or zero, and for every mile 
travelled the paper will move under the pencil 3in., or | 


| 


| the exact distance between two perpendiculars. By ex- 


| amining the curve, the exact speed at which the train | 


passed any point, the number and location of stops, and the 
| distances and speed of any backward movement that may 
| have been made can be seen at a glance. 


| apply more particularly to American locomotives. In apply- 
ing the instrument to an engine with a four-wheeled bogie, it 





should be bolted to the frame over the trailing bogie axle, 


| with the wheel towards the centre of the engine; in some 


cases it is necessary to bolt a special plate on the bogie frame 
in order to allow the belt to clear the axle-box. A special 
pulley is clamped upon the bogie axle in line with the 
machine pulley. The driving pulley is made in two pieces, 
with a liner between them at each side, and should be bored 








ENCiWEER 


to fit loosely on the turned part of the axle, and when 
clamped on the axle the liner should be left out. Where 
a two-wheel bogie is used a disc of suitable diameter 
with a groove on its edge for a belt should be fastened to the 
end of the axle, and the recorder may be placed upon the 
wheel guard. Motion is transmitted from the groove pulley 
upon the bogie axle by belt to the recording pulley shown in 


The instrument is | 
| of American origin, and some part of our description will | 


part M,, and held in position by the latch M,. The diamster 
at which the belt runs is adjusted by moving the flange to or 
from the main part, and this adjustment is enough to allow 
for a change of about 3in. in the diameter of the engine 
wheel. The belt consists of a steel spring, which must be cut 
of such a length that it will require stretching about 8 per 
cent. to put it in place. The recorder pulley should make 
600 revolutions per mile, and this diameter is determined by 
dividing 63,360—the number of inches in a mile—by the 
circumference of the engine wheel in inches, which gives 
the number of revolutions of the engine wheel per mile. 
This result, multiplied by the circumference of the axle 
pulley in inches, and the product divided by 600, will 
give the circumference of the adjustable pulley on the 
recorder. For example, suppose the engine wheel is 94in. 


|in circumference and the axle pulley 17}in. in circum- 


| of the pape 


ference, then 63,360in. + 94in. x 17}in. + 600 = 19-66in., 
the circumference of the recorder pulley. It is important to 
have the machine entirely filled with oil, and every six 
months a small quantity should be added to replace any oil 
which has been evaporated. Fig. 3 represents the inner part 
r drum. It is arranged to contain lubricating 
oil, and also to gradually feed it to the working parts as the 
machine moves. A small tube, J,, passes through the 
bottom of the drum, and extends half-way up on the inside, to 
which point the drum is filled with oil. The space above 








the oil line contains an annular plunger, J,, which is 
gradually lowered by the slow movement of a screw, J;, the 
latter being operated through a ratchet J, from an excentric 
on the upper end of the stationary shaft I,, around which 
the drum revolves. The plunger does not force the oil, it 
simply displaces it, and keeps it high enough to run to the 
top end of the tube and out at the bottom. When the oiler 
is filled and the plunger is in its highest position, it will 
require a run of about 50,000 miles to exhaust the supply 
of oil. Fig. 4 represents the pencil and holder mechanism. 
The pencil is of brass wire, and when in good condition 
makes a distinct line on the prepared surface of the 


| paper; it is held by friction and force against the ged by 


| 


| 


a spring within the holder. The paper ribbon can be made 
of a length suitable to record 1000 miles of travel. The gauge 
is very similar to a steam pressure gauge and is usually fixed 
inside the cab; itis actuated by means of a long fine phosphor 
bronze wire carried inside gas piping an eighth of aninch dia- 
meter. The pipe must be run perfectly straight, except where 
a distinct at is required, and at that point a small sheave is 
fitted. It is very important that there should be no dirt in the 
pipe, as this prevents the proper action of the sheaves. This 
instrument is being supplied in England by Messrs. G. D. 
Peters and Co., Moorfields, London, E.C., by whom we are 
informed that 300 instruments have been supplied by them to 
Russia, where a law has been passed requiring every locomo- 
tive to be fitted with some such apparatus. We also learn 
that many of the principal railways in Great Britain are 


Fig. 2; this pulley has a flange M, screwed on to the main | using the instrument, 
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appointed to consider and report whether the grant of statu- 
tory powers to use electricity ought to be qualified by any 
prohibition or restriction as to earth return currents, or 
by any provisions as to leakage, induction, or similar 
matters, and, if so, in what cases and under what conditions 
should the Joint Committee be of opinion that any such pro- 
hibition, restriction, or provision, should be enforced to settle 
the necessary clauses. The London County Council Bill 
(General Powers) has passed all its stages in the Lower 
House, and came on Tuesday before the Standing Orders 
Examiner of the House of Lords, and, after inquiry, was 
allowed to proceed. 

Since our last issue the Royal Assent has been given by 
commission to several Bills, among the most important 
and interesting of which are the two Manchester 
Bills, and their much needed and welcome contribution of a 
couple of millions a piece. The promoters of the Donegal 
Railway have been fortunate enough to push their under- 
taking through the Upper House, where it has been read a 
third time, passed, and sent to the Commons. It is a 
modest little project to enable the company to extend their 
present line to Strabane,toalter the existing gauges and to enter 
into working arrangements with the Great Northern Railway 
of Ireland. A short mile is the length of line scheduled, 
and £16,000 is the estimated cost of the work to be done. A 
third reading has also attended the progress of the Sheffield 
Corporation Water Bill, which asks for no money, but simply 
to amend the provisions of the Sheffield Corporation Water 
Acts relating to the water rents to be levied by the Corpora- 
tion, and to extend the time for the completion of their 
reservoirs authorised in their Act of 1881. A Select Com- 
mittee of the Lords having reported that the opposition 
against the Midland Railway Bill had been withdrawn, it 
was committed forthwith. No less than six petitions have 
been deposited in the Private Bill Office praying to be heard 
against the City and South London Railway the two Bills 
having been consolidated under the same title. One was a 
suspended Bill of last session. 

In the Commons a large number of Bills passed the second 
reading, and some also were advanced to a further stage. 
Among the latter may be mentioned the Glasgow, Yoker and 
Clydebank Railway, by virtue of which the company is to be 
authorised to extend their line to Dalmuir, a distance close 
upon five miles, to double their present main line, and to make 
a diversion of the Forth and Clyde Canal. Additional capital to 
the amount of £100,000 in shares, and £33,300 by loan, is 
required to furnish the necessary funds. So far as the Lower 
House is concerned, the Towcester and Buckingham Railway 
Company is at liberty to abandon their contemplated line and 
dissolve and wind themselves up. In the list of the second 
readings comes the Brighton, Rottingdean and Newhaven 
District Railway (Extension of Time), which Bill is merely 
for the purpose indicated by its title. It may be noticed that 
the same company have a Bill “in” for the abandonment of 
the whole undertaking. Both of these are Lords Bills. So 
also is the Mersey Docks and Harbour Board (Various 
Powers), which has been likewise put through its second read- 
ing. A sum of £600,000 is demanded, the greater portion of 
which will probably be devoted to altering and improving the 
dock accommodation, as the length of railways to be con- 
structed does not exceed one and a-quarter miles. It is 
proposed under the clauses of the Todmorden Local Board Gas 
Purchases Bill to confirm agreement between the Local 
Authority and the Gas Company, and other parties, for the 
sale and transfer of respective gas undertakings to the Board, 
and to provide for the dissolution of the Gas Company. The 
precise amount of capital needed to effect this arrangement 
does not appear to have been very accurately ascertained, 
for although £150,000 is the sum assigned, there is a rider to 
the clause, proposing to borrow, with the consent of the Local 
Government Board, such further sums as may be required. 
16-candle power is the standard for the supply. Several 
Bills, being on the unopposed list, were passed by the Com- 
mittee of the Lords, and Standing Orders have been complied 
with in the case of the Glasgow and South-Western Railway 
Bill, the purpose of which has been already set forth in our 
columns. 

Of the four Bills read a second time in the Lords last 
Tuesday, that of the South Staffordshire Waterworks is 
entitled to some notice, as an undertaking of an extensive 
character. Among other works and the acquisition of 
additional land, the company are desirous of confirming an 
agreement with the Stourbridge Waterworks Company of 
raising further capital, and of converting the existing prefer- 
ence stock into a uniform preference stock bearing a 
dividend of 4 per cent. The amount of money asked is 
considerable, namely, £250,000 by shares and £62,500 by 
loan. A Committee of the Lords passed the preamble of the 
Metropolitan Outer Circle (Extension of Time) Bill. Another 
Bill for the abandonment of the line was promoted by 
the same company, but after having been read for 
the first time in the Commons on February 7th, it was with- 
drawn. Three private parties appeared before the Committee 
against the Extension Bill, but their objections were over- 
ruled. Mr. Scotter, the general manager of the South- 
Western Railway, gave evidence in favour of the Bill, and the 
opinion of so experienced a professional witness no doubt 
deservedly carried a good deal of weight with it. Another 
year and a-halfis the time asked for by the promoters. After 
having passed through the Lower House, the London County 
Council Bill (General Powers) came this week before the 
Examiner of the Lords, and the Standing Orders having been 
complied with, the Bill was allowed to go forward. The 
promoters of the London Streets (Removal of Gates, &c.) 
Bill, have now to carry their protégé through its opponents in 
the Upper House. Over one hundred obstructions of the 
character described in the Bill are scheduled, and the con- 
test, which is really one of private vested interests against 
alleged public utility, was considered a day or two ago 
before a Select Committee of the House of Lords. 








LARGE BLOWING ENGINES. 


On page 426 we commence the illustration of some very 
large blowing engines built by the Cockerill Company, 
Seraing, and for comparison show one of the largest engines 
of the older designs. These engines show the practice of 1853 
and 1892. The 1853 had a blowing cylinder of 6ft. diameter, 
and 8ft. stroke ; the 1893 engine, a compound, has a blowing 
cylinder of nearly 10ft., with a stroke of 8ft. Some idea of 
the size of this engine may be gathered from the scale given 
by the man standing near the engine, but as our engraver has 
given him a height of 7ft., the engine suffers in comparison. 

In succeeding impressions we shall give further engravings 
and particulars of these engines. 








THE ROYAL INSTITUTION. 


THE ATMOSPHERE. 

A course of five lectures has just been delivered at the 
Royal Institution by Professor Dewar, on ‘‘ The Atmosphere.” 

In the course of the first one the speaker stated that 
elaborate experimental research has proved that the normal 
constituents of the air, apart from local impurities, are sub- 
stantially the same everywhere, whether collected in London, 
on American Prairies, or on mountain peaks, but that the 
amount of vapour of water in it varies considerably. The 
presence of fine particles of dust helps to cause this water to 
precipitate as cloud or fog, so also do variations of pressure, 
and the presence of sulphurous acid. The minutest quantities 
of solid particles are sufficient to — fog on the ex- 
pansion of moist air; he showed by experiment that the 
imperceptible metallic dust from an incandescent platinum 
wire will have the effect, and even the sparking of two electri- 
cal terminals. The carbonic acid in the air caused by fires, 
the respiration of animals, and other influences, has long been 
known to have its oxygen set free again by the leaves of 
— under the influence of sunlight, but of more recent 

iscovery is the circumstance that the bicarbonates in sea 
water help in the equalisation, by giving out carbonic acid 
when there is too little of the latter in the air, and absorbing 
some of it when there is too much. 

In his second lecture Professor Dewar showed that particles 
of matter may be carried long distances by gases; for instance, 
hydrogen gas charged with particles of sodium, will carry 
them through tubes 3ft., 30ft., or a 100ft. long, without per- 
ceptible difference, and give a yellow flame when the gas is 
ignited at the end of the tube. In another experiment the 
lecturer sent some hydrogen charged with sodium 
particles up a tube into the bulb W, Fig. 1, and K 
ignited itat K. When through the wires AB 
a glow discharge was produced in W, the sodium 
particles were thereby blown out of the gas and 
against the sides of the bulb, which shows that 
such particles can be cleared out by electricity. 
It was once thought that the lines in the 
spectrum of the aurora were due to cosmic 
dust, but the experiment just described tends 
rather in an opposite direction ; the discharge 
is connected solely with the gas, and if metallic 
particles are there, they must be cleared out at 
once. 

He here drew attention to a great glass globe, 
4ft. in diameter, open at its lower end, and 
which had been standing thus inverted for two 
days in the theatre, to allow the dirt in the con- FiG.} 
tained air to settle; when a beam from the electric lantern 
was sent through the globe, it was seen that the air inside 
was free from any floating dirt which would perceptibly 
scatter the light. He then introduced into the globe some 
smoke from burning magnesium, and a few electrical dis- 
charges from a Wimshurst machine, made the particles clear 
out of the air, and settle upon the sides of the globe. 

The lecturer next drew attention to a water barometer, 
thirty-four times longer than a mercury barometer, con- 
sequently more sensitive ; its upper end was in the theatre: 
its lower end in the basement of the building. An air baro- 
meter, he remarked, is much more sensitive still, as the 
pressure of a given column of air is more than ten thousand 
times less than that of mercury. A homogeneous atmos- 
phere five miles high would balance 30in. of mercury; a 
millionth of an atmosphere in the air would amount to 
about one-third of an inch. Here he took a cylindrical metal 
vessel, connected below with a strong narrow flexible metallic 
tube ; the latter was coated with india-rubber, to protect the 
metal tube from changes of temperature when occasionally 
touched by the fingers. When the cylinder was hauled up a 
few feet by a rope, the air inside it at that elevation was 
heavier than the air outside, and the consequent difference of 
pressure was made evident by a delicate indicator at the 
lower end of the tube. The indicator consisted of a little 
ether in the bore of a small horizontal glass tube, which tube 
was open to the air at one end and connected with the 
metallic tube at the other. Hence, when the cylinder was 
elevated, the additional pressure as compared with the out- 
side air, pushed the column of ether in an outward direction 
in the tube, as made visible to all present by optical projec- 
tion. When two cylinders with piping were used, and one 
was raised a few feet whilst the other was lowered to a 
corresponding extent, the slight degree of vacuum thus pro- 
duced in the lower one balanced the slight extra pressure 
produced by the upper vessel and the indicator did not move. 

In his third lecture Professor Dewar pointed out that the 
ether indicator just described was as sensitive as a thermo- 
pile to small variations of temperature. He fixed a piece of 
thin india-rubber film over the mouth of a little glass funnel, 
and connected the tube of the funnel with the indicator; 
when he then held his finger but an inch or two above the 
rubber film its warmth caused air in the funnel to expand 
and the ether column to move. A disadvantage of this indi- 
cator is that it has nota fixed zero. He showed that by putting 
the mouth of the thin flexible metal tube in any position it 
would show the pressure or the suction of the air outside 
its mouth. Thus, in bringing the orifice near any part of a 
rotating vane, it would show where the vane was blowing, 
where it was sucking, and where regions of calm were pre- 
sent, and thus give information as to the motions of the air 
near any part of such a rotary appliance. The distribution 
of pressures near rotating vanes is exceedingly complicated. 
He then showed some experiments on air blown at high 
velocities through narrow orifices in nozzles, and how under 
certain conditions a ball would not be blown away by the air 
rushing from a nozzle, but would be kept near it and thrown 
into a state of rotation. By means of blowing apparatus 
driven by an electromotor, he made a little vertical whirl- 
wind, and upon placing a tray of water some inches below 
the water was thrown into a state of agitation, and made 
some attempts to rise as a waterspout. He placed beneath 
the whirlwind a large glass vessel open at the top, and con- 
taining sawdust. The general motions of the particles of 
sawdust rendered visible the directions of the air currents. 

In his next experiment he employed an ordinary vacuum 
tube, in which he could produce a glow discharge. The lower 
end of this little tube opened into a large one, perhaps a yard 
long by 6in. in diameter, and by means of a powerful pump 
he kept up a pretty good vacuum in this arrangement, 
although it was purposely made somewhat leaky by means of 
a small orifice in the upper part of the small tube. Thus a 
wind of high velocity and of highly rarefied air was kept u 
in the tubes. The arrangement is represented in Fig. 2, an 
the tap at the top was so arranged as to allow highly rarefied 
air to rush down the tubes at the rate of peor Fa like 
10,000ft. a second. When the little vacuum tube at the 
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top was worked it caused the air to become hosphores. 

cent. By experiment he proved that with h eae and 

nitrogen he could get no phosphorescent effect. To get it, the 

presence of oxygen was found to be necessary, and 

then in the dark a phosphorescent glow was seen 

down the large tube in the position indicated by 

Ia the dotted line. The light emitted by the ap 

I current gave a continuous and not a gaseous 

spectrum, and he proved by tests that some of the 

air was transformed into nitrous acid and ozone 

under the influence of the electricity. Any traces 

of essential oils in the air, such as those much 

liked by some members of the community, put a 

stop to the luminosity, and when once a trace of 

essential oil gets into the apparatus it is hours 

before it can be so cleared out as to enable the 
luminosity to show once more. 

In his fourth lecture he put a sphere intorapid 
rotation, and by means of the apparatus and ether. 
indicator herein previously described, showed that 
the rotation produced suction of the air at the 
poles of the globe, and pressure at the equator, 
and that in a very small area between the two 
was the region of calms. An annular band of 

FiC.@ paper, a little larger in diameter than the globe, 

rought over the equator, remained rotating there 
in the region of equatorial currents, and looking like a 
Saturn’s ring ; by its position it defined the region of equa. 
torial currents. 

Professor Dewar stated that of late some important experi. 
ments have been made in France, by means of small 
balloons carrying self-registering meteorological instruments 
into the higher regions of the atmosphere; he exhibited 
some of the instruments, also the bamboo cages in which 
they are suspended, to protect them as much as possible 
when they come to tlie ground again. Aluminium has been 
of great use, because of its light weight, in the construction 
of these pieces of apparatus, Some of the instruments have 
been up eight or ten miles, carried by balloons about six 
yards in diameter, and lifting a weight of about 20lb. It 
is easy by such methods to get records as far up as ten 
miles, but to get records by the same method at a height of 
twenty miles would involve enormous expense in the dimen- 
sions of the balloons. A temperature of — 50 deg. C. has been 
reached by the balloons at a height of ten miles; beyond 
that, increasing the capacity of the balloon ten times, adds 
but 6133 metres to the elevation. Probably in a few ycars’ 
time, he thought, it will be possible to take photographs at 
an altitude of ten miles. Solar radiation gets powerful at 
such altitudes, and the direct rays of the sun make the 
balloon exceedingly hot. These experiments have been made 
chiefly by M. Hermite. 

At an altitude of seventy miles the pressure of the air is but 
one millionth that of the atmosphere at the surface of the earth, 
and the older scientific books argued that the deeper we de- 
scend into the earth, the greater does the pressure of the air 
become; they argued that at a depth of forty miles the air 
would be as dense as mercury, but all that is now known to 
be wrong. The air has been compressed more than that by 
artificial means, and it is found that its density never exceeds 
14 times that of water; it comes to a limiting density, or, in 
other words, to a limiting volume. If the atmosphere be 
supposed to be in a state of convective equilibrium, then what 
takes place in compression will depend upon the nature of 
the gas. The presence of moisture in air has a great disturb- 
ing effect, because as it condenses there is such great evolution 
of heat, but in the case of dry air some of the facts can be 
easily ascertained by calculation. In rising in the atmosphere, 
for instance, at a height of twenty miles we should reach the 
absolute zero of temperature, but radiation and conduction of 
heat came into play, and there is no doubt that the upper 
regions of the air have a higher temperature than it is gener- 
ally thought they ought to possess. 

Solar radiation falls off a great deal at low elevations, and 
the constituents of the atmosphere exhibit complicated selec- 
tive absorptions. Gladstone and others have observed the 
differences in atmospheric bands from sunrise to sunset, and 
shown that a large proportion of them are due to aqueous 
vapour, but oxygen and nitrogen have also their special 
absorptions, and in dealing with oxygen one wants a mile of 
the gas to study. Experiments are made in laboratories by 
taking a tube 60ft. long, and getting in the gas under a pres- 
sure of 150 atmospheres. Professor Dewar here exhibited the 
absorption spectrum of compressed oxygen. 

In the course of the lecture he drew attention to the follow- 
ing table of the variations at the surface of the earth of solar 
radiation :— 

















Solar Radiation. 
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THE INstITUTION oF C1viL EnGrNgEERS.—On Friday, the 12th 
inst., at the Holborn Restaurant, the students of the Institution 
held their eighteenth annual dinner, Mr. Harrison Hayter, Presi- 
dent Inst. CE. being in the chair, and a large ee > of 
students, both past and present, sat down to the table. Amongst 
the guests were:—Professor Kennedy, F.R.S., M.I.C.E., Mr. 
William Shelford, M.I.C.E., Mr. Charles Hawkesley, M.I.C.E., 
Mr. A. C. Pain, M.I.C.E., Mr. J. H. T. Turner, M.LC.E., Dr. 
Angell, and Mr. W. Worby Beaumont, M.LC.E. Willoughby’s 
band played selections during dinner, and some capital songs were 
interspersed with the toasts, the great attraction of the evening in 
this respect being the beautiful treble voice of Master Groom, who 
charmed the whole company. Messrs. Castle and Waller were also 
greatly appreciated. e president undertook the loyal toast, and 
the reply to the toast of ‘The Institution,” proposed by Mr. 
J. N. Reeson, Stud. Inst. C.E. Mr. Seally-Allen, Stud. 1.C.E., 
in an amusing speech, proposed the ‘‘ Guests,” which Professor 
Kennedy acknowledged in the same strain. ‘‘ The Secretaries 
was entrusted to Mr. Frederic Shelford, Stud. I.C.E., and was 
replied to by Mr. J. H. T. Turner, who emphasised the importance 
of the students showing interest in their meeti and visits to 
works. ‘The Students,” proposed by Mr. William Shelford, 
M.I.C.E., was acknowledged by Mr. T. Frame Thomson, who 
suggested several methods for propagating greater intimacy 
amongst the students, and of encouraging greater competition 
between the various branches of the students. Next year special 
efforts were to be made in these directions. Messrs. B. Chatterton 
and J. W. Brown pro the ‘Local Associations” and “Old 


Students” respectively, which were ~~; i” by Messrs. 
W. R. Copland and Kentish Moore, Assoc. M.I.C.E. 


|) 


ee a a 








May 19, 1898. 


THE ENGINEER. 


433 














DISTRICT GAS ENGINE SEWAGE PUMPING PLANT, READING 
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SMALL GAS ENGINE, SEWAGE PUMPING 
PLANT, READING. 


In the western part of the borough of Reading there is a 
district which is becoming increasingly popular for the erection 
of high-class residences. The levels of this district, relatively 
to the general sewerage system of the borough, are such as 
to render it necessary either to pump its sewage or construct 
an expensive outfall sewer to the sewage farm. Taking into 
account the consideration 
that the population of the 
district in question is not 
likely to be numerous for 
many years to come, such 
sewers as are immediately 
necessary have been laid, | 
having a present outfall to 
a small pumping well. The 
lines and gradients of these 
sewers are such as to render 
them still available if the 
future growth of the dis- 
trict they drain makes it 
advisable to construct an 
outfall gravitation sewer to 
the sewage farm. 

For the present the sew- 
age flowing to the pumping 
well is pumped by means of 
a Tangye three - quarter 
nominal horse-power gas 
engine, attached to adouble 
plunger pump fitted with 
hinge valves. The detail 
drawings annexed show 
clearly the general arrange- 
ment of the pumping sta- 
tion, which is beneath a 
public highway, Bath-road. 
The arrangement of the 
screen, has been found very 
convenient. 

When being cleaned the 
hand-rakes pass from end 
to end of the screen with- 
out meeting any obstruc- 
tion. The ventilating shaft 
of the screen and pump 
chambers is arranged in 
such a manner that it also forms an air pipe for the pumping 
main. The exhaust gases from the gas engine are led up 
the annular space between the air pipe and the outer casing 
of the ventilating shaft. The slight heat left in these exhaust 
gases is sufficient to prevent the freezing of any water 
standing in the air pipe. 

The installation has been at work several months without, 
we are informed, the slightest hitch. The works weredesigned 
by the borough engineer—Mr. Arthur G. Collins; the gas 
engine and pumps were supplied by Messrs. Tangyes Limited, 
of Birmingham. The remainder of the ironwork was made 
in the Reading Corporation workshops. 
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PROPOSED BRIDGE AT STAKEFORD.—A local committee has been 
appointed to bring about the erection of a public bridge across the 
River Wansbeck at Stakeford, near Morpeth, where the necessity 
for such is admitted by all. The committee have instructed Mr. 
D. Balfour, M. Inst. C.E., Newcastle-on-Tyne, to prepare.a suitable 
design to submit to the County Council of Northumberland, to 
ascertain what aid they will give to this great public improvement. 


Section on AB. 








Detail of Ladders 





on £. F—__—- 


CHEMICAL AND ENGINEERING INDUSTRIES 
AND EDUCATION. 


In an article on the “ Appreciation of Science by German 
Manufacturers” in Natwre, Professor H. E. Armstrong 
gives an interesting account of the very fine laboratories 
in some large German aniline-colour and alizarin works, 
mentioning one where twenty-six chemists are constantly 
employed, one where sixty are employed, and one where 
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seventy-eight chemists are employed, of whom fifty - six 
hold the Ph. D. degree. He then mentions that six skilled 
chemists is the maximum employed in any English colour 
works. He next gives some statistics, showing that very 
large quantities of the coal-tar produced in this country 
are sent to Germany, and that the aniline colour and alizarin 
industry is now so great that Germany exported these 
materials to the value of about £3,000,000 in 1891. This, he 
says, is somewhere about nine-tenths of the colouring matters 
now produced, and yet the industry was originated in 
England. Of chemistry he says, ‘‘ Whatever its origin, it is 
now a German science ; that itis to this fact that the Germans 
owe their supremacy ; and that it is to our failure to feel the 
pulse of the times, and to educate ourselves up to the proper 
point, that we owe our downfall. It is to be feared, moreover, 
that unless we realise this without further loss of time, and 
hasten to fit ourselves to do our fair share of the work, other 
industries in which chemistry plays an important part, ere 
another twenty years are past, will also ion quitted our 
shores. To do this we must put aside the idea that University 
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extension and County Council lectures, or even polytechnics 
and technical schools for the multitude, are to bring about the 
necessary reform; and we must rise above the belief that a 
degree given for text-book knowledge and an acquaintance 
with the ordinary methods of analysis is evidence of com- 
petency. A true conception of what a chemist is—what he is 
called on to do and to know in this age of progress—must arise 
in high quarters, and especially among our manufacturers. 
Our children must be properly taught at school and trained 
to work as well as to play, and we must cease to worry their 
lives at college by insisting on the study of a multiplicity of 
subjects, and no longer attempt to develope a Chinese system 
of examinations. Surely it is time that we realised that our 
examination system is a fraudulent failure. In Germany 
the victory has been gained wholly and solely through the 
agency of the Universities—here we are still dominated by 
influences which had their origin in the monkish cell, and 
our ancient Universities do nothing to help us. The 
intolerant individuality which has enabled us to conquer 
and to govern where other nations have failed is of little use 
in an industrial war against the most systematically in- 
structed people in the world, whose weapons are scientific 
research and scientific method, and who have been careful 
to ‘organise victory,’ to use Huxley’s expression.” Much 
of the above quotation concerning the education of chemists 
will commend itself to our readers as being equally true of 
engineers. When, however, we read of seventy-eight chemists 
being employed in one large chemical works, fifty-six of them 
holding the Ph.D. degree, we cannot help recurring to 
the remark that ‘‘We must rise above the belief that a 
degree given for text-book knowledge and an acquaintance 
with the ordinary methods of analysis is evidence of com- 
petency.” Neither is it possible to refrain from asking what 
is the average salary of these Ph. D. chemists. We can 
find plenty of instances in this country of want of com- 
mercial value in the knowledge or working capacity that 
goes with this degree, and it may be asked what would be 
the value ‘“‘ among our manufacturers” of the united efforts 
of the fifty-six. There must be some influencing cause of the 
employment of so many in German works, so few in England, 
and the apparent neglect in England of the colour and 
alizarin manufactures. Other chemical industries in Eng- 
land are of vast proportions. What is this influencing cause, 
which Professor Armstrong does not disclose ? Can it be that 
if so many chemists are required, the industry in this coun- 
try would not pay? English manufacturers are not given to 
the continuance of industries or processes, the profits on 
which are microscopic, and they do not find highly-skilled 
labour very cheap, or if it is, the skill is not of the kind that 
is wanted or has commercial application. On the other hand, 
our manufacturers are not often guilty of allowing a profitable 
trade to slip out of their hands. All the laboratories or 
Ph. D.’s in splendid laboratories will not alter the political, 
the labour market, the fiscal, and other causes of trade drift, 
and we would like to know what are all these chemists doing 
—fifty-six Ph. D.’s in one establishment. 








A NuMBER of students from the plumbing classes con- 
nected with the Goldsmiths’ Institute, and the Croydon Poly- 
technic, visited the Museum of Sanitary Appliances at Highgate, 
on Saturday last, the 13th inst, They were met by Mr. Thomas 
de Courcy Meade, M. Inst C.E., the Engineer and Surveyor to the 
Hornsey Local Board, and Mr. Taylor, R.P., one of the gentlemen 
engaged in giving lectures on plumbing at the Museum, in connec- 
tion with the Technical Education Committee of the Middlesex 
County Council. After spending some three hours there in 
examining the exhibits, the students left, es their apprecia- 
tion of the completeness of the Museum, and the excellence of the 
exhibits. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Dry docks versus ways for shipbuilding.—Some of the naval con- 
structors are strongly in favour of building ships in dock, instead 
of upon slips or ways. The heavy material can be handled and 
- in place with less labour and with a fewer number of cranes or 

erricks, there being travelling cranes and derricks along the sides 
of the dock. The placing of the frames is much simplified, as the 
keel blocks can be placed to bring the water-line horizontal, so 
that the frames can trued by plumb lines. The heavy strains 
to the ship and the chances of accident in launching are also 
avoided. An important advantage is, that by ay wd arrange- 
ments of cranes and shears all machinery can “ owered and 
fitted in place, and the ship fully completed before she is floated, 
thus avoiding the necessity of a separate docking to put the 
engines on board, which is very generally done with vessels 
launched from ways. This also hastens the work, as much of the 
hull work has generally to wait for the machinery: but with a 
vessel built in dock the machinery can be placed as required, so 
that the work goes on uniformly. All the extra work of the 
cradle, launching ways, and sometimes ballasting, is also avoided. 
Still another advantage is, that the painting need not be done 
until the vessel is ready for the water, and is laid upon a dry 
surface, while with a ship launched from ways the painting may 
become foul and soiled before the ship is ready for service. 

The Palisades Tunnel.—A tunnel is being built through the 
PaJisades which will give the New York, Susquehanna, and 
Western Railroad, and the Pennsylvania Railroad, a new outlet 
to tidewater on the Hudson River, opposite New York, where 
filling-in is in progress for dock and pier work and terminal freight 
yards. The line will probably be mainly for coal traffic. The 
whole line will be about 24 miles long, branching from the New 
York, Susquehanna, and Western Railroad, and the tunnel will 
be 5070ft. long, with a grade of 3°6 per cent. The greatest depth 
of rock over the tunnel roof will be about 200ft., and three shafts 
are to be be sunk. At present about 400ft. have been driven from 
each portal, much delay having been caused by loose rock, but 
the work is now in the solid trap rock. The tunnel is for a double 
track line, and in rock section is 27ft. wide and 21ft. high, the roof 
being elliptical, with a rise of 9ft. Where lined with masonry the 
tunnel will be 28ft. wide at the grade line, 30ft. wide at the 
springing, and 22ft. high, the roof having a rise of 10ft. The side 
walls will be 3ft. 6in. thick at the base, 2ft. Gin. at the springing, 
with an arch of eight rings of brick at the haunches and seven 
rings at the middle. The tunnel is driven from a top heading 7ft. 
high and 18ft. wide, by means of compressed air drills and high 
grade dynamite. There are four compressors, an electric light 
plant, and twenty-six drills, with nearly 500 men at work. A 
derrick car is kept up against the end of the full-sized tunnel 
section to load the rock on the dump cars. 

A big pumping engine.—The city of Philadelphia will add to its 
water supply pumping plant a 20,000,000 gallon engine, increasing 
the total capacity of the plant to 260,000,000 gallons per day, for a 
population of 1,250,000. This engine will be a compound duplex 
direct-acting Worthington pump, with horizontal cylinders and 
the high duty attachment, which enables the steam to be cut off 
early in the stroke, so as to secure a high degree of expansion and 
consequent economy in fuel. The engine is 38ft. long over all, 
17ft. Sin. wide, 12ft. 6in. high, and‘17ft. 9in. from bottom ofair pump 
well. The steam cylinders are 4lin. by 48in. and 82in. by 48in., 
while the water cylinder is 364in. by 48in. The steam pressure is 
1001b., and water pressure 110]b. per square inch. e engine 
weighs about 600,000 lb. The low-pressure cylinder is behind the 
high-pressure, and has two piston-rods, which pass over the latter, 
and all three rods are keyed to the same crosshead, the rod from 
the pump plunger being also keyed to the crosshead. The steam 
valves of each side are worked from the crosshead on the opposite 
side, but each side works its own cut-off valve. The main valves 
are circular, semi-rotative, and govern both admission and exhaust. 
The steam from the boilers through a separator before reach- 
ing the high-pressure cylinders, and then through a reheater before 
entering the low-pressure cylinders. The cylinders are steam- 
jacketted. The high duty attachment formsan effectual governor, 
as in case of accident to the main, and consequent reduction of 

ressure on the compensating cylinders, the engine would be 
Frought to a stop. 

A new explosive.—A new explosive for blasting purposes, called 
Maximite, after its inventor, Mr. Hudson Maxim, has nm put on 
the market. Experiments have been in progress for more than a 
year, and a large plant has been erected for the manufacture of the 
explosive. It is a nitro-compound—the ingredients and process of 
manufacture are not disclosed—with gun-cotton as a base, and it 

sses the valuable properties of being unfreezable and smoke- 
=~ The products of combustion are principally carbonic acid gas 
and water. The nitro-compound itself is said to be of equal power 
—weight for weight—with pure nitro-glycerine, or nitro-gelatine, 
and ten ounces of Maximite are equal in power to a pound of 
ordinary dynamite containing 40 per cent. of nitro-glycerine. It is 
exploded by the ordinary electric detonators used with dynamite 
cartridges, and it is said to be little sensitive to shock, and to be 
non-explosive by striking as witha hammer. The cost is slightly 
higher than that of ordinary blasting dynamite, but the Maximite 
is so much more werful than the dynamite that the cost, 
measured by the work done, is about equal. In recent tests a very 
successful blast in soft rock was made with a charge of three- 
fourths as heavy as would have been used with dynamite, and a 
bottle of the compound, which had been kept in afreezing mixture, 
was successfully exploded by a detonator in the usual way. 

Heavy passenger locomotives—A number of engines specially 
designed for hauling heavy trains at express s| have been added 
to the equipment of the New York, New Haven and Hartford 
Railroad. They are of the eight-wheel type, with four coupled 
driving wheels, and a four-wheel leading truck or uzie. The 
cylinders are 20in. diameter by 26in. stroke; driving wheels, 
6ft. 6in. diameter ; rigid wheel base, 8ft. 6in. ; total wheel base of 
engine, 22ft. 9in.; wheel base of engine and tender, 47ft. 6in. 
The latter is of Zin. steel, 5ft. in diameter, with a wagon top, on 
which is placed the 30in. dome. There are 250 tubes, 2in. outside 
diameter and Ilft. long. The working pressure is 180lb. per 
square inch. The fire-box is 10ft. long by 3ft. 6in. wide, with 
radial stayed crown. The water space is 3}in. by 44in., with 
hollow stay bolts. The driving wheel tires are of Krupp steel, 
3}in. thick, secured by retaining rings, and the axles are of steel, 
with journals 8in. by 11}in. The truck has 33in. spoke wheels, with 
steel tires secured by retaining rings. The tender is fitted with a 
water scoop, and its tank has a capacity of 4000 gallons. The 
Westinghouse brake is fitted to the driving, truck and tender 
wheels, as well as to the train, the application to the engine truck 
i gene of a novelty. The engine weighs 115,5001b.— 
77,6001b. on the driver, and 37,9001b. on the truck—while the 
tender weighs 75,0001b., making a total of 190,000 Ib. 

Cable railways.—At the meeting of the American Society of 
Civil Engineers on April 19th, an interesting paper on the cost of 
operating cable railways was presented by Mr. D. Bontecou. He 
stated that the cost of operation for a fast and frequent service is 
less with the cable than with any other system of traction, but that 
the cost of first-rate construction is so dona that a considerable 
volume of traffic is required to produce a return on the invest- 
ment. Kansas City has 8°54 miles of double track, with three 
cables, 14,200ft., 29,500ft., and 31,000ft. long, driven from one 
power house, and a fourth cable, 9200ft. long, driven from a 
separate power house. The cables are l}in. diameter and run at 
speeds of 7°8 to 10°25 miles per hour. e track has 716 degrees 
of curvature, grades of 10 per cent., with a conduit 36 miles deep 
and 12in. pulleys. There are 99 cars of the combination type, 
open and closed, seating 40 persons, and running on two four-wheel 
trucks or bogies; they weigh 11,000lb. each. The cost of con- 
struction, plant and equipment, has been about 223,184 dols. per 





mile, and the net earnings last year were 34 per cent. on the cost, 
with a daily average of 1706 passengers per mile. These lines 
represent the lowest limit to which cable traction is applicable. 
The discussion turned on questions of electric and cable traction, 
and the advan of both in providing rapid transit for suburban 
districts. Mr. E. E. R. Tratman thought the cable system might 
be made applicable to lines—especially with steep grades—with a 
less volume of traffic by a less costly system of construction, and 
referred to “shallow conduit” arrangements of cable lines. 

Cost of electric traction.—Electric railways are coming into such 
extensive use for city, suburban, and country tramways, that the 
following table giving the average performance of an electric rail- 
way for the year 1892 will be of interest :— 


Number of carsperday .. .. .. .. .. «. 25 cars. 
Coal per month, gross tons. . : 876°40 tons. 
Coal per day, pounds .. .. .. .. .. «. «+ 24,682°00 Ib. 
Coal per day per car, pounds .. .. .. .. .. 987°28 1b. 
ee en rae i > 


0°78 cents. 
1,142,885 miles. 
4,005,523 pass. 
200,276 dols. 


Cost of coal per car mile ae 
Mileage, totalfor the year.. .. .. .. 
Number of passengers, total for the year 
Gross earnings, total 1892... 


Gross earnings, average percarmile .. .. .. 17} cents. 
Motive power, total 1892... .. .. .. «. «. 20,540 dols. 
Motive power, average per car mile os. ae os) Oe eee 
Transportation, total 1892... .. .. .. .. .. 62,906 dols. 
Transportation, average per car mile .. .. .. 0°55 cent. 


Maintenance of cars and motors, total 1892 .. 
Maintenance of cars and motors, average per 


19,532 dols. 


“Sa ae 0°17 cent. 
Maintenance of way, total1892..... .. .. 8,611 dols, 
Maintenance of way, average per car mile .. .. 007 cent. 
Total operating expenses, total 1892... =... .. 115,693 dols. 
Total operating expenses, average per car mile .. 1°01 cent. 

Net earnings, total1892. .. .. .. .. .. «. 84,583 dols. 
Net earnings, average percarmile.. .. .. .. O74 cent. 
Percentage of operation expenses to gross 

~~ ae eer 

Operating expenses per passenger... .. .. .. 0°28 cent. 


on 0s 0m 21°88 dols. 

Car for the Krupp gux.—To carry the 130-ton Krupp gun from 
the docks at Sparrows’ Point, near Baltimore, Ind., to the Chicago 
Exposition, a special car was built by the Penneylvania Rail- 
road. It consisted of a plate girder ‘‘ bridge,” 53ft. long, each 
end of which rested on a pivot on the middle of a smaller bridge 
20ft. long, and each end of each of these two smaller bridges 
rested on a pivot on the centre of an eight-wheel car. The cars 
were of iron and steel, with plate frames and 38in. wheels. The 
wheels had plate springs over the outside axle-boxes, the spring 
hangers being corrected by equalising levers. The journals were 
4hin. by 9in. The car was fitted with the Westinghouse brake, 
with a shoe to each wheel. The car was designed for a capacity of 
142 net tons, and the weight was as follows:—Long bridge, 
47,000 lb.; short bridges—each 14,400 lb. — 28,800 Ib.; four 
8-wheel cars—24,800lb. each—99,200 lb.; total weight of car, 
175,000 Ib.; weight of gun, 270,000 lb.; total weight of loaded car, 
445,000 lb., or 55451b. per foot of wheel base. The distance 
centre to centre of axles of each cight-whenl car was 4ft. 3in., and 
each car had a wheel base of 12ft. 9i 


Average earnings per car .. 


9in., with a space of 19ft. 9in. 
between the two pairs of cars. The total wheel base was 80ft. 3in. 
The car was 90ft. 9in. long over all, and 90ft. 10in. wide, while it 
could pass round curves of 18 deg.—or 318ft. radius. The gun 
was hoisted from the ship by hydraulic shears 120ft. high, with a 
lifting capacity of 150 tons. 

United States Navy.—The new crusier Detroit was tested in 
April, with satisfactory results as to speed. This cruiser is one of 
the smaller class, with a high freeboard, flush deck, main battery 
in armoured sponsons, and having two masts carrying a sufficient 
spread of fore-and-aft canvas for service. The cruiser has twin 
screws, each driven by a direct-acting triple-expansion marine 
engine, with cylinders 264in., 39in., and 62in. diameter, and 26in. 
stroke. They are rated at 2700-horse power. Steam is supplied 
by three double-end and three single-end marine boilers, all 
11ft. 8in. diameter, in two batteries, each battery having a separate 
smokestack. The fire rooms are fitted with Sturtevant blowers. 
The boiler pressure is 145]b. The maximum speed attained was 
nineteen knots. There were sixteen runs made_over the course at 
various speeds to try the engines, ranging from seven knots with 
497 revolutions, to 19 knots with 555 revolutions. The draught 
was 13ft. lin. forward, and 15ft. 5in. aft. The big cruiser New 
York has also been giving speed trials, attaining 20°57 knots, and 
maintaining 20-3 knots for four hours at sea. e following com- 
parison has been made with the British cruiser Blake which took 
part in the naval review at New York on April 27th. 


New York. Blake. 
Displacement .. 8150 tons +. «+. 9000 tons. 
reer) lt oo -. GSK. 
Length .. ee ‘so. 
Mean draught are : % - ss Sn eee. 
Indicated horse-power.. .. 16,500-h.p. «- «+ 14,585-R.p. 
Meee... .. 0c «0 os oe SOURED 6... 193C knots. 
Coalcapacity .. .. .. .. 1500 tons -» +. 1800 tons. 
Total weight of single fire.. 1948 Ib. “os 
Radius of action at 10 knots 13,000 miles .. .. 15,000 miles. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE commercial depression throughout the Colonies, with the 
exception of New Zealand, keeps going from bad to worse, reverses 
from all quarters appearing. e recent floods in Queensland and 
the Hunter River district of New South Wales have been unprece- 
dented in their volume and damage. Both Colonies will take 
some time before they recover from the financial ruin caused 
thereby. 

In New South Wales the uncertainty of the present Government 
holding office for any length of time is another cause for stagnation 
in trade, it being considered almost a certainty—even amongst 
the Protectionists—that whenever an appeal is made to the 
country there will be a larger return of Free Traders than has 
weed been. Consequently there wil] be another change in the fiscal 

icy. 
a> Victoria the sweeping retr t that is being made 
throughout the Civil Service and Railway Department for the 
ne ed of reducing expenditure is assuming alarming proportions. 

t is proposed to dispense with all employés over sixty years of age 
or over thirty years in the service. Already a reduction on all 
salaries has been made. An all-round reduction throughout the 
Civil Service of 10 per cent. in New South Wales has been 

in the Legislative Assembly. A certain section of the members 
are also reducing individual salaries as they appear on the Esti- 
mates. 

The revenue receipts of the four principal Colonies of Australasia 
for the last quarter all show decreases compared with the corre- 
sponding quarter of last year. 








March quarter. 
A. 
1890. 1891. 1892. 1893. 
£ £ & 4 
New South Wales .. 1,941,065 .. 2,195,452 .. 2,410,013 .. 2,269,630 
Queensland.. .. .. 667,561 .. 734,754 .. 707,085 .. 671,417 
South Australia.. .. 734,908 .. 779,685 .. 774,400 .. 752,284 
Victoria .. .. .. 2,118,685 .. 2,113,913 .. 2,016,108 .. 1,864,362 


In all these Colonies additional taxation has been im since 
1890, and the falling off this year for Queensland would have been 
greater but for the special land sales. 

The Government Statistician of New South Wales gives the 
following table of the estimated population of the Colonies for 31st 
December, 1892:—New South Wales, 1,197,050; Victoria, 1,167,329 ; 
Queensland, 421,297; South Australia, 336,702; Western Australia, 
58,674 ; Tasmania, 153,144 ; New Zealand, 650,433. 

For the power plant and driving gear for the Ocean-street tram- 
way, Sydney—to be manufactured in the Colony—the following 








—_— 





tenders were sent in :—Hudson Bros. (accepted), £24,781 ; Mort's 
Dock and Engineering Company, £27,414; H. Vale and Songs 
123; Morris Bros., £28,340; Atlas Engineering Works 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’Change to-day — Thursday —in Birmingham, and _ yes. 
terday in Wolverhampton, business continued at about the 
level at which it has stood now for some little time past, 
A few additional orders were booked for delivery up to the 
close of the quarter, but no fresh business of importance can be 
chronicled. arked bars are £7 10s.; medium sorts, £6 to £6 10s, : 
and common, £5 10s, or £5 5s. The Australian position continues 
to greatly affect the export sheet iron trade, both galvanised and 
black. Galvanised corrugated sheets are quoted £11 as an average 
for 24-gauge, but inferior sorts can be obtained for less. Plain 
sheets of 24 w.g. are £7, and in some instances £6 1lbds., whilst 
27 w.g. are £7 15s. or £7 17s. 6d. Hoops are in moderate inquiry 
at £6 5s. and £6 10s., whilst gas tube strip is abundant and easy at 
£5 15s. or less. 

The ironworkers’ wages question has assumed this week a new 
past by the action of the men. They have not been satistied 
ately with the existing temporary arrangement under which Mid. 
land wages have lately been regulated by the ascertained selling 
prices of the North of England. They have therefore decided 
that as soon as the present arbitrator's award terminates—June 
3rd—they will give notice that local wages shall once more be 
noes | by local selling prices. This means the re-establishing 
of the Midland sliding scale. The men have expressed their willing. 
ness to abide by the board’s decisions provided that a larger 
number of operative delegates have seats thereon. They ask also 
for an effort to be made to induce alarger number of firms to join, 
so that greater unanimity may exist on wage questions throughout 
the trade. 4 

In the pigiron trade, Midland pigs are in quiet demand at 40s, up 
to 43s. Staffordshire all-mine hot blast sorts are 5ts. 3d. to 
57s. 6d., part mines 43s, to 45s., and common 35s. to 34s. 

_A considerable amount of work is under execution at some of the 
leading engineering establishments of the district. A visit to 
Tangyes shows that they are extending their erecting shop at the 
Cornwall Works, Soho. The extensivun is about 80ft. by 76ft., and 
the whole erecting shop, when complete, will be rather more than 
double that area. The firm are busy on large-sized gas engines, 
— for home use. They make them up to 115 indicated 

orse-power, and these motors find an increasing sale for important 
services, such as driving dynamos, large saws, &c. As indicating 
the economy with which gas engines of high power can be em- 
ployed, 1t may be mentioned the fuel consumption in connection 
with some of their gas engines is under 1 1b. of coal or 14 Ib. of gas 
coke per indicated horse-power per hour. These motors are fitted 
with Pinkney’s patent positive pressure starter, governor, and 
ignition arrangement, whilst the shock is minimised y the use of 
Pinkney’s patent combination chamber. In the small gas engine 
department the company is fairly busy on engines up to 20 
nominal horse-power. Considering the condition of trade through- 
out the country, it has no cause to complain. In _ the 
machining and fitting shop it is well engaged upon consider- 
able quantities of steam engine work. The financial failures in 
Australia do not appear to have oy affected the firm's colonial 
trade, which keeps Ccater than might have been expected. Not a 
great deal is doing with India at date. In the steam engine 
machining and fitting shop a lot of large steam engine work is in 
progress, chiefly for abroad. The Tangye type of horizontal 
engine “pl rs to be as popular asever. It has been improved 
considerably during the past few years by the provision of increased 
bearing surfaces, the strengthening of parts, and in other ways. 
This, we are informed, has n part of a process of revision and 
improvement which has been proceeding in connection with almost 
every class of the firm’s manufactures, and which process is in 
some departments still in operation. It has been a large under- 
taking, and has entailed an expenditure of several thousands of 
pounds, but it has brought the firm’s products to the front ranks 
as regards modern practice, and in some cases, indeed, somewhat 
beyond. It may be mentioned that the first steam engine made 
by the firm — twenty-five years ago—is still in operation, 
after daily use during the whole of that period, and but for 
its design one might have thought it was made yesterday, it 
works so sweetly. It is now employed in driving the fans for 
the smithy, and the excavation is made for putting another engine 
down alongside it. The old engine was built under the personal 
supervision of Mr. James Tangye, who was a first-class mechanic. 
In the hydraulic shop various presses are in course of construction 
for abroad, for dealing with seed, cotton, grasses, and other pro- 
duce. In the pump shop operations are about normal. The firm 
find their ‘‘Special” pump is getting into widely extended use for a 
large number of operations, including colliery purposes, water 
supply undertakings, tar and oil manufacture, &c. They are doing 
fairly well in pulley blocks just now. A satisfactory business is 
experienced in a variety of machine tools, wood-working machi- 
nery, shafting, hangers, screwing tackle, &c., by Tangyes Machine 
Tool Company. 

Several important orders have lately been received by Messrs. 
G. E. Bellis and Co., Ledsam-street Works, Birmingham. These 
include no fewer than sixteen sets of engines for steam pinnaces for 
the Admiralty. The firm are also in possession of pretty good 
orders for air-compressing machinery for home and foreign Govern- 
ments, and they are also doing a lot of dynamo-engine work for 
central stations and for ship lighting. High-class steam boilers of 
all kinds, fan engines for forced draught and ventilating, and 
pumps—either centrifugal circulating, air, feed, or bilge—are other 
a which are affording a fair amount of work. 

Nettlefolds Limited are tolerably well off generally, both for 
screws and specialities. Among the latter they are busy in 
Weston’s patent differential ratchet brace, and Storer’s patent 
open-top suet lubricator, of both of which articles they are the sole 
manufacturers. The firm have considerably improved the brace by 
enclosing the screw in a sleeve, thus protecting it from injury 
either from dirt or blows. The sleeve also acts as a guide for the 
nut, keeping it steady throughout the whole of its traverse, and 
increasing the accuracy of the drilling. The lubricator is a most 

i ppli The steam is lubricated before passing to 
the valves. By its use a saving of as much as 70 per cent. is 
claimed in the cost of lubricating material used for Nettlefold’s 
engines. The appliance has been fully tested at the company’s 
works on fifteen cylinders, working to 750-horse power. 

The Electric Construction Corporation, Wolverhampton, have 
obtained the contract for the construction of an electric tramway 
in Madras, fifteen miles in length. The Corporation have also been 
entrusted with the lighting of Aberdeen by electricity, and have 
— completed large orders for Manchester and Leeds. The firm 
ave recently issued an illustrated pamphlet on the Liverpool 
Overhead Railway, for which they supplied the electrical equip- 
ment. 

The South Staffordshire Mines Drainage Arbitrators, at a meet- 
ing at Dudley on Tuesday, made a draft award for the Tipton 
district for the ensuing year of 9d. per ton on coal slack and iron- 
stone, and 3d. per ton on fireclay and limestone. There were 
numerous appeals, and the bad state of the weather was alluded 
to several times during the proceedings. Graduation was allowed 
in Satisfacto progress is being made with th rtant wate 

i is being made wi e impo water 
supply wadertekin to which the Corporation of Birmingham have 
set their hands. e City Council on Wednesday adopted the 





report of the Water Committee, which showed that considerable 
ofuane is being made in the scheme for supplying Birmingham 
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: from the rivers Elan and Claerwen in Wales. Con- 
with ie progress has been made in the purchase of land. As to 
th dams required to bank up the rivers, following the advice of 
Mr Mansergh and the example of Liverpool, the Birmingham 
Corporation have decided to undertake this work themselves, 
They will, however, let to contractors all other works comprised 
in the undertaking, including the necessary railways and the first 

ction of the aqueduct. This first section comprises twenty-one 
miles one-third of which is tunnelling. _ coal 

The annual report of the gas committee of the Birmingham 
Corporation ado ted at Wednesday’s meeting of the City Council 
shows a profit of not quite £28,000 for the net financial year, but 
this is a considerably less satisfactory result than in some a 
years. Bad trade and lower prices for residuals are the chief 
causes. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—If anything, business in the iron trade of this 
district has during the past week shown even a still quieter tone, 
and there has been only the most limited ey stirring in the 
market. To some extent this may possibly be due to the near 
approach of the Whitsuntide holidays, which in this district repre- 
sent an almost complete cessation of operations over pretty nearly 
an entire week ; but apart from this, there is an absence of actual 
requirements, and a continued disinclination to buy beyond the 
smallest quantities necessary to cover immediate wants. Prices 
also still show a weakening tendency, and most brands of pig iron 
are again easier as compared with previous quotations, whilst 
finished iron makers, although they do not actually quote any 
lower prices, are in some instances prepared to entertain specifica- 
tions at under recent quoted rates. It would, however, seem 
scarcely possible that prices can get lower to any material extent, 
as it will soon become a question with makers and manufacturers 
whether a cessation of production is not preferable to the con- 
tinuance of an altogether unprofitable trade ; and although there 
are still sellers at under makers’ quotations, speculative operators 
in this district, who in many cases are largely oversold, are in 
some instances beginning to exhibit an anxiety about covering 
their recent low sales. 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, but it was perhaps the slowest market that 
has been experienced for some time past. Sellers of pig iron 
reported an almost complete absence of business of any weight 
offering, the bulk of the orders placed extending into three 
figures, whilst transactions of a thousand tons or upwards are few 
and far between, and only very occasionally come upon the market. 
For Lancashire pig iron market quotations nominally remain 
unchanged, but they are still altogether out of this market, and 
are only booking small quantities with regular customers where 
they have favourable rates of carriage, their works prices averaging 
about 40s. for forge to 41s. for foundry, less 24. In district brands 
Lincolnshire iron is generally easier, and ordinary brands are 
offered very low. Lincolnshire forge iron does not now average more 
than 39s. 6d. to 40s., and foundry qualities, 40s. 6d. to 41s., whilst 
for P.G. foundry Lincolnshire makers are now taking 43s., less 24, 
delivered Manchester. Derbyshire foundry iron remains rong at 
about late rates, and, according to brand, range from 45s. 6d. to 
46s. 6d., less 24, delivered Manchester, with occasional transactions 
for special requirements put through at about these figures. Out- 
side brands offeri here continue to ease down in price, and can 
be bought through second hands at substantially under makers’ 
quotations, Ordinary Middlesbrough foundry can be bought 
readily at 42s., or even a trifle less, net cash, delivered Manchester, 
although for some of the named brands makers are very firm in 
holding to 42s, 10d. as their minimum. In Scotch iron, Eglinton 
does not now average more than 43s, 6d., with Glengarnock obtain- 
able through merchants at 45s., and now quoted by makers at 
45s, 9d. net, prompt cash, delivered at the Lancashire ports. 

In the manufactured iron trade business all through is still 
reported as extremely slow, and most of the forges are short of 
orders to keep them going. Although Lancashire makers do not 
quote anything under £5 10s, for bars, delivered in the Manchester 
district, in some cases favourable specifications would be booked at 
£5 8s, 9d., whilst North Staffordshire bars, although quoted at 
£5 12s. 6d., are readily obtainable at £5 10s., delivered here. In 
sheets and hoops business continues extremely quiet, but there is 
no change in quoted rates, which remain at about £7 to £7 5s. for 
Lancashire sheets, to £7 7s. 6d. and £7 10s. for Staffordshire ; £6 
for random, and £6 5s. for special cut lengths of hoops, delivered 
in the Manchester district. 

Nut and bolt makers have been securing rather more work 
recently, but no better prices have been obtainable, any orders 
that are to be got being still competed for at very low quotations. 

A very quiet tone continues to be reported throughout the steel 
trade, but prices remain much about as last quoted. For good 
foundry hematite makers still hold to about 53s. 6d. and 54s., less 
24, delivered equal to Manchester, but they are not booking orders 
at these figures, as in the open market there are sellers at consider- 
ably less. Common steel billets can be readily bought at £4, with 
local makes averaging £4 3s, to £4 4s. net cash, delivered Manches- 
ter. The best qualities of steel boiler-plates are still quoted at 
£6 7s. 6d., but £6 5s. would probably be taken in some cases, and 
common unclassed boiler-plates are obtainable at as low as £6 per 
ton, delivered to cc s in the Manchester district. 

Only a very slow business has been coming forward in the metal 
market, the downward tendency in raw material no doubt inducing 
buyers to hold back in the expectation that concessions upon list 
rates for manufactured goods will have to follow, but, so far, there 
has been no announced reduction. 

The reports which I gather from the engineering firms through- 
out the district show no appreciable change in the general condi- 
tion of this branch of trade. Most of the leading establishments 
engaged on heavy stationary engine building continue well sup- 
plied with work, and the best firms in other branches are also, as a 
rule, kept fairly employed ; but engineers generally are only very 
moderately supplied with work, and the outlook of the locomotive 
building trade continues extremely unsatisfactory, whilst boiler- 
makers are not getting quite so much new work as they were a 
short time back. 

As illustrating how waste material is gathered together from all 
quarters of the globe, and by modern manufacturing processes again 
transformed into some useful article, I was interested in going 
through the works and mills of Messrs. Edwin Butterworth ont Co., 
of Manchester, who are the largest manufacturers of engine-cleaning 
waste, and importers of all kinds of waste and other material for 
ae makers’ requirements in the country. The cotton waste is 

ught up from mills throughout Lancashire, America, and India, 
the firm having their own houses for this purpose in the United 
States and Calcutta, and after being sorted and graded in their 
mills, this waste is dealt with by a process of their own in specially 
designed machines, by which itis cleaned, carded, and combed, and 
turned out in different qualities at the rate of ten tons per week 
from each machine, for the supply of English, Colonial, ces deedlan 
Governments, many of the steamship and railway companies, and 
for engineering and machine requirements generally, me of the 
waste, and especially that coming from the American mills, is of 
sufficiently good quality to be dealt with for re-spinning; and 
although it weal not suit the English mills, large quantities 
are supplied to the continental spinners. The firm also buy up old 
hoop iron, and have put down a plant for straightening, cutting off 
the damaged ends, and rivetting the pieces into requisite lengths, 
which are then painted and supplied for baling purposes. 

At a meeting of the Manchester Geological, Society, held on 
Friday ast at Wigan, several important’ questions of interest to 
mining engineers came forward for discussion. Amongst these 
was a short discussion on the substitution of iron and steel pro 
and girders in place of the usual wooden props for supporting the 








roof in mine workings, and the general opinion was that where 
there was a good strong roof and permanent weight, iron and steel 
props and girders might be used with advantage, but where there 
was a moving roof, and the weight was not permanent, it was con- 
sidered that timber props were much preferable. Another impor- 
tant question raised was with reference to the possibility of the 
detonators used in connection with electric fuses for igniting shots 
missing or maging fire. Mr. Gerrard, H.M. Inspector of Mines, 
read extracts from a letter written by Mr. F. Brain, managing 

artner of the Electric Blasting Furnace Co., in which he said they 
see occasionally that through some mishap in the manufacture 
the small circular opening in the copper capsule of the detonators 
supplied from Germany was in some instances wholly, and in others 
partially, covered with metal, so that in such instances the fulminate 
would be quite covered, or only a very small portion of it ex d. 
When noticed by them, these defective capsules had been rejected, 
and they had by them quite a number of such. They believed that 
ill-timed explosions had occurred with detonators such as these, 
which had escaped their notice, and they strongly advised that 
such capsule detonators should never be used for electric fuses. 
Mr. Gerrard also gave particulars of a case in which the electric fuse 
had exploded, but the circular opening in the centre of the patent 
capsule being, as before ry age ng wholly or almost covered over, 
the small explosion caused by the electric fuse failed to reach the 
fulminate. @ paper wad which confined the explosive mixture 
in the fuse had, however, continued to smoulder, having been 
ignited by the explosion, and the heat from this, ultimately coming 
into contact with the fulminate, exploded it. 

Extreme depression continues to be reported throughout the 
coal trade. In many cases little more than half the usual quantities 
of round coal are going away, and although it is exceptional 
where collieries are working more than three to four days per week, 
stocks are accumulating rapidly. Surplus supplies are pushed on 
the market, with the result that prices give way to effect sales ; 
whilst, for the contracts that are now being given out very low quota- 
tions are being made, in many cases ls. to 1s. 6d. per ton under 
the prices obtained last year. Best Wigan Arley coal is only 
in special cases fetching more than about 11s. per ton ; second 
qualities of Arley and Pemberton 4ft., 9s. 6d; and common 
house coals, 7s. 6a-; whilst the lower qualities of round coal for 
steam and forge purposes are obtainable at almost any figure, from 
6s. per ton upwards at the pit mouth. This very depressed con- 
dition of the round coal trade is necessarily restricting the produc- 
tion of slack and causing a —— of engine fuel, with the result 
that consumers are finding it difficult to obtain supplies, and 
prices are hardening ; advances of 3d. to 6d. per ton being in most 
cases obtained over the quotations of a week or so back. Burgy 
at the pit mouth averages 6s. 6d.; best slack, 5s, 6d. to 5s, 9d.; 
and common slack is quoted at 4s. to 4s. 6d. per ton. 

The shipping trade remains without improvement ; and ordinary 
steam coal, delivered at the ports on the Mersey, does not average 
more than 7s. 6d, to 7s. 9d. per ton. 

Barrow.—The week's trade in hematite pig iron does not repre- 
sent many new orders. The demand for hematite is, if anything, 
quieter. Prompt deliveries are very little sought for, and there is 
no trade doing in forward sales. Prices are steady at 44s. 10d. for 
warrant iron net cash sellers, and 44s, 8d. buyers. Makers are 
asking 45s. 6d. for parcels of Mixed Bessemer iron net f.o.b. 
There are still thirty-three furnaces in blast, and forty-four lying 
idle. Stocks are not accumulating, and they remain in warrant 
stores exactly at the same figure as last week. Makers do not 
hold much stock in their yards. There are not good prospects for 
the future of the hematite pig iron trade, and it is evident from 
various indications the summer and autumn trade of 1893 will be 
one representing but small volume and low and unprofitable prices. 

Iron ore finds a very poor market, and ordinary qualities are 
still quoted at 8s. 6d. per ton net at mines. Some mines are 
busier, and can sell good uniform qualities at 9s. 6d., while screened 
descriptions are at lls. per ton. Spanish ore is quoted at 9s. per 
ton delivered. 

Steel makers are only employed in the heavy steel rail depart- 
ment, a few orders having been placed lately for small parcels, and 
others are to follow. Some reasonable anticipation is indulged in 
that the heavy rail mills will be kept fairly well employed durin 
the year. But in light sections nothing is doing. The plate pa 
angle mills are also stopped, and makers find they cannot compete 
within 10s. per ton of t Coast prices. Blooms, billets, slabs, 
and wire rods are neglected. ‘Tin-plate bars are in slow demand, 
as also are hoops, but the mills in both these departments are 
reasonably employed. 

Shipbuilders and engineers are short of work. Few new orders 
are reported. The demand for new tonnage is still very small. 
The new Mersey Dock Board dredger Brancker left Barrow on 
Wednesday. She is to undergo some trials in Morecambe Bay, and 
afterwards go on her station on the Mersey Bay. She is built and 
engined to raise 4000 tons of sand per hour. The capacity of her 
bunkers is about 3000 tons, which she will be able to fill in three- 
quarters of an hour. The results of these dredging experiments 
will be watched with interest. 

Coal and coke are quiet but steady. The consumption is small. 

Shipping is still depressed. The exports of both iron and steel 
are below last year’s average, and they are likely to remain so from 
present indications. Freights are low. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade still continues to get worse. The fine weather 
curtails the demand in household fuel, and although the miners 
are not averaging all round more than three days a week, coal 
heaps are rising on most of the pit banks in the district. With 
the metropolis the South Yorkshire coalowners find it difficult to 
do business, through the competition of Northern rivals. The 
—- of sea freights, added to cheaper cost of production, is 
absolutely shutting the Yorkshire coal out of the London market. 
It is expected that very few of the large gas coal contracts will be 
taken this season in the Sheffield district, Although the superior 
quality of gas coal raised in Yorkshire is generally admitted, when 
it becomes a question of a difference of 2s. or 3s. a ton, quality 
succumbs to price. The large railway contracts have also to be 
placed next month, and unless these can be taken at a heavy 
reduction on the previous year, the South Yorkshire coalowners 
will be altogether out of the field. The best inland coal fetches 
1s. a ton more than the best sea-borne, instead of 1s. less as was at 
one time the case. But 1s. is too small a difference to compensate 
for the double advantage of cheap freights and low wages. 

Silkstones are now making from 10s. 6d. to 11s. 6d. per ton ; 
Barnsley house, from 9s, 3d. to 9s. 9d. per ton; other qualities 
about 1s. to 1s. 3d. lower, all at pits. With steam coal, 8s. 3d. to 
8s. 9d. is the rule in Barnsley hards, the lower grades 1s. per ton 
less. Manufacturing fuel, for which there is a poor demand, ranges 
from 4s, 9d. to 5s. &d. per ton. Smudge and small coal are more 
depressed than ever, and can be had on various terms. Coke is 
also in poor request at from 10s. to 10s. 6d. per ton. 

Several of the gas coal contracts have been — placed this week. 
Birmingham and Manchester Corporations have arranged for the 
first portions of their needs, the Derbyshire collieries having been 
successful in getting a share, The outlook both in gas and rail- 
way coal is very gloomy in this district. The real struggle will 
come with the railway contracts, which expire at the end of June. 

It is monotonous having to report continuous stagnation in the 
iron industry, but nothing else can be truthfully stated. Prices 
do not vary, and there is nodemand. Everybody is holding back 
in hope of buying at cheaper rates, though nobody really wishes 
values to go lower. Hematites continue to make 50s. to 52s. 6d. 
per ton at Sheffield ; forge iron, 39s. per ton at Sheffield. There 
is really very little doing anywhere. 

The cast steel industry is reported to be rather more active, 
considerable inquiries having been made on behalf of foreign 





Governments for crucible and other steel, files, &c. A very good 
business is at present being done in saws and similar articles for 
Russia and Norway. Amongst the minor trades of Sheffield, the 
call for sections for cycles is rapidly increasing. The early and 
open season has brought forward this speciality to extreme activity 
a good month sooner than usual. The pneumatic tire appears to 
be the favourite this season, and the rolling mills are well employed 
upon this class of wheel. The bicycle trade is one which ought to 
have had its home in the seat of the steel manufacture, instead of 
at Coventry, Wolverhampton, and other places. How this trade 
was lost to Sheffield is one of those industrial mysteries which 
nobody can explain. Bessemer material is again rather weaker, 
Bessemer billets making from £5 7s. 6d. to £5 12s. per ton; 
Siemens-Martin, from £5 17s. 6d. to £6 per ton. 

There has been a decided demand of late for the better grades 
of cutlery, and an equally perceptible diminution in the call for 
the lower grades. The United States storekeepers find that their 
customers order the best Sheffield table blades as freely as ever, in 
spite of the tariff; the falling-off is in the cheaper kinds which 
form, however, the bulk of the business. In these the American 
manufacturers find themselves closely followed by the Germans, 
who have an absolute genius for making low-priced wares look 
equally as good as high-class productions, 

In stove-grates, of which Sheffield and Rotherham are t 
seats, the Sheffield makers are doing better in the finer qualities 
than Rotherham in the other. Messrs. Steel and Garland, Wharn- 
cliffe Stove-grate Works, have recently completed some excellent 
examples of artistic taste applied to purposes of home comfort, 
their ‘‘ Marlborough” grate being in increasing favour. It is 
expected that their representative exhibit at Chicago will have its 
fruit in extended business with the United States, which has 
pre td yet entered upon the production of art stove-grates as an 
industry. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


ADVERSE political and financial influences are intensifying the 
depression throughout the country, and the improvement which 
many believed was not far off cannot but be delayed, for it is very 
unlikely that anyone will be prepared to embark upon new enter- 
prises while this state of unrest continues. Speculation is for the 
present entirely absent, and there ap to be more reason than 
ever why ple should confine themselves to hand-to-mouth 
business. ilitary affairs on the Continent, and particularly the 
defeat of the German Army Bill, produces such an uncertainty 
that the development of commercial matters is greatly obstructed, 
and the further difficulties reported from Australia and America 
all tend to depress business. Our trade with both these 
countries has been comparatively small during the last three or 
four years, and a decrease in it would not be much felt, but it is 
the effect of such a crisis in our trading with other countries that 
is the trouble. This district has not been so much affected by the 
disasters as might have been expected, but there have been loval 
counteracting influences which have enabled sellers to keep up their 
prices, and exhibit a less despondent feeling than makers in other 
parts of the country. Among these influences, the chief is that 
the deliveries of pigiron continue extremely heavy, and promise tobe 
larger this month than they have been in any month since the year 
1889, a circumstance which is rather surprising, as it had been pre- 
dicted that the good shipments of April would be followed by slack 
deliveries in May, which is frequently a quiet time, but the forecasts 
have proved to be decidedly wide of the mark, and this has put 
makers in a position for preventing the downward movement in 
prices which many looked for. The position of producers in this 
respect has been strengthened by the fact that the competition of 
merchants is much less keen than usual, because they have control 
over only about enough iron to enable them to fulfil their contracts. 
It is a long time since they had so little surplus iron, and therefore 
they cannot beat down the prices by offering iron at less than the 

roducers will take. Last week they were offering little lots of 
No. 3 at less than makers were quoting, but this week 
they do not ee to be in a position to do so, and makers 
have no difficulty in maintaining their quotations. The de- 
crease in the stocks in the public warrant stores is another 
satisfactory feature ; it shows that the production is not now 
equal to the demand, and after so many months of steady 
increase a decrease must be looked ™ as very satisfac- 
tory. On Wednesday night Connal’s had in their stores 
67,327 tons of Cleveland iron, or 2979 tons less than on the same 
day in the previous week. They have also in stock a quantity of 
hematite iron, but neither they nor the ironmasters give any 
particulars as to stocks of this description, though they have no 
objection to issue returns of the make and shipments. They had 
objections to give this information about stocks in the early days 
of hematite making in this district, when as there were only two 
or three makers the objections were valid, but seeing that nearly 
as much hematite and basic iron is made as there is of Cleveland 
iron, the objection can no longer hold good, and if they gave 
statistics of the whole trade the situation would be more 
correctly shown. As_ to Rig iron shipments, referred to 
above, they reached from Middlesbrough up to Wednesday 
night no less than 64,070 tons, as compared with 42,873 tons in 
April—which were the best exports for nearly two years—32,058 
tons in March, and 28,877 tons in May, 1892, all to 17th. The ship- 
ments over sea were thrice those of the corresponding period of 
last year, and were 50 per cent. better even than those of April ; in 
fact it is many years since such good over-sea exports have been 
reported. More also is being sent to Scotland. 

e price of No. 1 Cleveland pig iron, which is chiefly required 
for export, is steady at 36s, 3d. Makers have never come below 
34s. per ton for prompt f.o.b. deliveries of No. 3 G.M.B., and 
though 33s. 10}d. has been mentioned as having been taken, it was 
by merchants and not by producers. This week merchants seem to 
have no iron to sell, and we do not hear of these lower prices ; 
in fact 34s. —— be considered the minimum fi 6 us 
the price may regarded as somewhat better. For Middles 
brough warrants 33s. 84d., cash, was sellers’ price at the close of 
last week ; and the fluctuations have been of very small extent 
this week, 33s. 9d. being touched on Tuesday, while tue closing 
price on Wednesday was j33s.9d. Middlesbrough hematite war- 
rants have remained steady at 42s. 6d. cash sellers, and 42s. 3d. 
buyers. For No. 4 foundry pigs, 38s. is asked ; for grey forge, 
32s. 6d.; for mottled, 32s, ad; and for white, 32s. per ton, all 
for prompt f.o.b. delivery. The local consumption of forge iron is 
poor ; but more is being sent to Scotland, where its low price gives 
it an advantage over the native iron. East Coast hematite pig is 
quoted 42s, 9d. per ton, for prompt f.o.b. delivery. A rumour is in 
circulation that some of the furnaces are to be blown out very shortly, 
but such is probably not correct. The only likely furnaces are 
well known, and the proprietors thereof have contracted for the 
materials they will require for some weeks to come. Ore freights 
are improving, and prices of ore are likewise stiffer. 

The Cleveland ironstone mineowners had a conference with the 
executive of the Miners’ Association on Tuesday, with res to 
requests for the reduction of house rents and the cost of blasting 
powder. The masters could not see their way to granting these 
requests, nor could they alter the claim that the machine men 
made that their rates had been reduced in larger proportion than 
they ought to have been. The question of the rates for working 
‘* Ratchet” machines, which are used for drilling holes in the face 
of the stone, has been for some time before the Association, and it 
has been decided to have a special meeting to settle the difficulty. 

While steel manufacturers are all able to keep their establish- 
ments in regular operation, the finished iron producers are ve 
badly situated, and it is only an odd place that is really well 
employed. They cannot withstand the competition of steel, which 
is comparatively so much cheaper than their own produce ; indeed 
it is now possible for a given figure for a customer to have his 
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choice whether he will take iron or steel. Steel ship angles can be 
supplied at £4 12s, 6d., and iron angles are quoted at the same 

, both being less the usual discount and f.o.t. Steel ship 
plates have been sold at £4 17s. 6d., less 24 per cent. and f.o.t., 
though rather more is quoted by some firms. Iron ship plates are 
down to £4 12s. 6d., less 24 per cent. The rail makers appear to be 
more fully supplied with work, some good orders having been 
booked recently, both for Spain and India. At one of the 
principal establishments it was intended that work should be 
carried on through the holidays without interruption, but the men 
have not been agreeable, though till lately they have had very 
little work. Heavy steel rails are quoted £3 15s. net at works, but 
less is taken. 

Shipbuilders are very short of work generally ; indeed, at nearly 
all the establishments there are a Ag ee but two or three in 
this district are still very busy. Mr. R. Knight, the secre- 
tary of the Boilermakers’ and Iron Shipbuilders’ ‘Teac, reports 
that 14} per cent. of their members are out of work, and the 
prospects are that the proportion of idle hands will increase, 
though freights are undoubtedly improving, and the ranks of 
idle vessels are being thinned. Thus, on the Tyne last month, 
the number of vessels laid up was reduced by 23, leaving 
108 still idle. The profits of shipowning are so unsatisfactory that 
those who have money to invest will put it into other channels. 
Engineers have no improvement to report, especially the marine 
engineers. Messrs. estgarth, English, and Co., of Middles- 
brough, have contracted to supply engines to a steamer which is 
to trade in American waters and use American coal. New wire 
works are in course of construction at Middlesbrough by the 
Bedson Wire Company. The process of getting down wages at 
the shipyards continues. The shipwrights and blacksmiths have 
agreed to a reduction of ls. per week in wages, to come into 
effect on June Ist, but the reduction to be made in the rates 
payable to painters and engine-fitters on the Wear will not be 
settled for a fortnight. essrs. H. S. Edwards and Sons, of 
Howdon-on-Tyne, are constructing a large pontoon floating dock, 
to be placed at Ellesmere, the entrance to the Manchester Ship 
Canal. The Canal Company, it will be remembered, gave the con- 
cession to make graving docks and establish other appliances for 
the examination and repairs of vessels using the canal to a company 
of Tyne-side gentlemen, and they placed the orders for most of 
the heavy appliances for the docks in the Tyne-side district. The 
new steel bri ing the Tyne at Newburn, and erected by 
the Newburn Bri rye is to be opened on Monday. It 
consists of four spans of steel lattice girders, the river piers being 
103}ft. apart centre to centre, and the clear width of roadway 
between the main girders is 18ft. The river piers are each formed 
of two cylinders, 5ft. in diameter, of wrought iron plating, braced 
together, and filled with concrete. They are ak down to the 
rock, which is at a depth of 50ft. to 71ft. below high-water mark. 
It is calculated that the bridge is capable of carrying heavier 
traffic than is allowed on either the High Level or Redburgh bridges 
over the Tyne. 

The alterations which have been rendered necessary between 

Haswell and South Hetton to fit tne line the better for the runni 
of the through expresses between Liverpool and adoheed ont 
Newcastle have now been completed. ey have involved a large 
amount of work, as cuttings had to be made through three hills, 
around which the old line was laid, so that it was in shape like an 
S. The new line is one gradual curve, and the gradient of the line 
is much improved. The cuttings have been chiefly through the 
limestone rock. 
{The case at the Castle Eden Police-court, which was to test the 
legality of miners restricting their output when they or their 
employers do not agree, has been withdrawn, an amicable arrange- 
ment having been arrived at, so that the question of the legality 
of such action will have to be settled elsewhere. It is one that 
needs to be settled, as it has done much to disturb the friendly 
relations between the Durham coalowners and their men. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been somewhat weak, with a 
moderate business in Scotch iron from 40s. 44d. to 40s. 24d. cash. 
Cleveland warrants have sold in small quantity from 33s, 8d. to 
33s, 74d. Cumberland hematite has been nominally 44s. 8d. and 
Middlesbrough hematite 42s, 3d., buyers for cash. 

Prices of makers’ iron are as follows:—G.M.B., f.o.b. at Glasgow, 

No. 1, 41s. 9d.; No. 3, 41s.; Monkland, No. 1, 42s.; No. 3, 41s.; 
Carnbroe, No. 1, 43s. 6d.; 
3; 44s.; Gartsherrie, Nos. 44s. 6d.; 
No. 1, 49s. 6d.; No.8, 45s, 6d.; Joan, No. 1, 53s. 6d.; No. 3, 
45s.; Coltness, No. 1,53s.; No. 3, 47s. 6d.; Calder, No. 1, 47s. 6d. 
No. 3, 45s.; Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 
44s, 6d.; Dalmelli n, No. 1, 45s.; No. 3, 43s.; ge No. 1, 
43s.; No. 3, 42s.; Shotts, at Leith, No. 1, 52s.; No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 4¢s. 6d. 

There has been no change in the number of f--rnaces in blast, 
which is seventy-one, compared with seventy-seven at this time 
last year. 

Some weakness has manifested itself in the hematite pig iron 
market. The Scotch consumers of this article have constantly 
widening sources from which to draw. It is true that the output 
in Scotland of this iron at present is very considerably less—indeed, 
almost about a-third less—than at this time last year. Buta year 
ago the production was abnormally stimulated owing to the damp- 
ing out of furnaces in the North of land. Consumers have now 
the option of purchasing Scotch-made hematite direct from the 
makers, and Cumberland and Middlesbrough hematites in Glasgow 
market. Nearly a fortnight has elapsed since Middlesbrough 
hematite was officially quoted on Glasgow Exchange, and in that 
time scarcely any business has been done. Circumstances may, 
however, soon arise when this iron will meet with a fair sale in the 
West of Scotland. 

In the steel trade there is little new to report this week. The 
number of shipbuilding contracts on the Clyde is graduall 
increasing, and this, of course, affords additional work to the steel- 
makers, some of whom are fully occupied, while others continue 
slack. Siemens steel is quoted on the os of £5 3s. 9d. to £5 5s. 
for ship-plates, less 5 per cent. for delivery in the Clyde district. 

The finished iron branch is quiet. A few days ago makers were 
reporting increased inquiries from abroad, but it does not appear 
that out of these very much actual business has yet been obtained. 
The lowest grade of common bars is quoted £5, second grade 
£5 5s., highest grade £5 7s. 6d., best bars ranging up to £5 17s. 6d. 
Iron sheets are quoted on the basis of £7 5s. for singles. All the 
above figures are subject to the usual 5 per cent. discount. 

Tube makers have been fairly employed in most cases since the 
beginning of the year, and several of the more influential firms 
have good orders on hand, but in other instances work is inter- 
mittent. The demand for marine tubes has been restricted, but 
makers anticipate an improvement at no very distant date. 

During April the imports of copper ore into Glasgow were light, 
amounting to 1741 tons, com with 3797 tons in April, 1892, 


and 5211 tons in the same month of 78 omen J year. The 
arrivals for the four months amount to 22,622 tons, compared with 
19,341 tons in the corresponding period last year. e Tharsis 


Copper Company has contrac’ with Messrs. Morrell Brothers 
and Co., of Cardiff, and Mr. Hugh Hogarth, of Ardrossan, for 
the importation of about 180,000 tons of copper ore, from Huelva 
to the Clyde over the next three years, to be delivered at the rate 
of about 60,000 tons per annum. 

William Baird and Co. have purchased the iron mines in the 
province of Seville known as the Monte de Hierro and others. The 
ore is described as the finest quality of hematite, and the mines 
are capable of yielding large supplies for many years to come 





There is little or no improvement in the coal trade. The con- 
tinuance of fine weather has greatly reduced the household con- 
sumption. The past week’s shipments of coal from Scottish ports 
are 14,353 tons less than in the preceding week, and 45,785 tons 
below those of the corresponding week last year. At that time, 
however, the shipments were unusually large, owing to the Durham 
strike. Foreign orders are scarce, and only a moderate business is 
being done with the home manufacturing trades. Prices of coal 
are as follows:—Main, f.o.b. at Glasgow, 5s. 9d. to 6s.; splint, 
6s. 3d.; ell, 6s. 9d. to 7s.; steam, 7s, 9d. to 8s, per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


In the Cardiff district the steam coal trade has for some time 
shown a good deal of briskness, and most of the principal coal- 
owners have been well sold up to Whitsuntide. The result of this 
has been that prices have not only been firm but have advanced 
for best qualities, and even this week sales were effected from 
9s, 9d. to 10s. 3d. Whether this will continue after the holidays 
is somewhat doubtful. The total coal exports of this week will 
very likely exceed 300,000 tons from Cardiff ports alone. Last 
week they totalled 267,741 tons, while those of Newport and 
Swansea were well up to the average. Penarth Dock keeps up its 
briskness, its total last week being close upon 40,000 tons, and 
authorities estimate that Barry total this week will touch 100,000 
tons. Cardiff prices this week were as follows :—Best steam coal, 
9s. 9d. to 10s. 3d.; seconds, 9s. 3d. to 9s. 6d.; inferior, 8s, 3d. to 
8s. 9d.; small, 4s. 3d. to 4s. 9d. House coal is , though 
prices remain much about the same, No, 3 Rhondda selling from 
10s. to 10s. 6d.; brush, 7s. 9d. to 8s.; small, 6s. Mynyddislwyn 
can be had at 7s. 6d. in truck, about the lowest figure for good 
house coal I have seen. 

Kindred industries share in the animation which now character- 
ises the coal trade. Patent fuel continues in good demand at 
9s. 6d. to 9s. 9d. Cardiff; Swansea prices, 9s. to 9s. 6d.; coke, 
Cardiff, prices, special froundry, 19s. to 20s.; foundry, 17s. 3d. to 
17s. 6d.; furnace, 15s. to 16s. 6d.; Swansea, best foundry, from 
16s. 6d.; furnace from 12s. 6d. 

Some union disputes have occurred in the coal trade, in addition 
to those noted of late. At Bodrnyallt Colliery there has been a 
dispute in the 9ft. seam, similar to that in the 6ft. seam at 
Plymouth, and 70 men have brought out their tools. 

n several districts—notably at Treherbert and the Forest of 
Dean—where the retention of the rates of wages on contract prices 
was impossible, and stoppages have followed, Federationists are 
about preaching continued resistance. This week at Treherbert, 
one agent of the Northern Federation is reported to have said that, 
**If the Welsh members only combined with the miners of Europe 
and America, and affiliated with the sailors and firemen, they 
would not be forced to take reductions in wages by contract.” 

This doctrine of a vast Jabour league against capital is, happily, 
too big a thing to be carried out successfully, and one of the 
greatest obstacles so far has been the antagonism of the Welsh 
colliers. This declaration of the agent, long suspected, is now 
clear, and the cloven hoof is eo The Welsh collier never 
forgets that the downfall of the old Welsh iron trade was brought 
about by the action of labour agents from the North of England. 
Mr. Robert Crawshay said he would have stocked his park with 
iron bars; but as his men would not take directions from him, but 
from the labour agent, he closed the works; and it may here be 
openly stated that but for Sir W. T. Lewis, they would not, after 
years of inaction, ever have been started again. This week there 
was an important meeting held in the Forest of Dean by the 
colliers. There were some efforts made to bring about an amended 
agreement, unfortunately without success, ani the men were told 
that it was not so much the state of trade which had brought 
about the action of the masters to force a reduction of 20 per cent. 
as ‘the employers’ attempt to smash the Union!” 

A winding accident occurred at ‘ea Yt Colliery, Rhondda, 
this wad, deen six men were injured. e Great Western Colliery 
Fund has now totalled £4500. 

Friction continues at Cardiff Docks between occasional crews. 
Fortunately, no organised strike such as at Hull is likely. 

Rumours have been circulating of late to the effect that a large 
transfer of shipments from Cardiff to Newport by the Powell 
Duffryn Company is to take place. These are not implicitly 
.— Parknewydd, C Abe 

new coal pits at Parknewydd, Cwm-yr-Aber, are progressing, 
and simultaneously a branch line by the Rhymney is Ad we comes. 
At Lianbradach a steady increase of output is to be noted. A 
—- of prices with the colliers is expected to be made this 
week, 

The Rhymney Railway and Taff have exhibited | oe an average 
number of mineral trains this week, and storage depéts or sidings 
have been well filled on both lines. Iam sorry to note, however, that 
the Taff Vale returns show a falling-off, as compared with corre- 
sponding periods. Last week there was a total decrease of £1939. 

is, as financial authorities show, brings up the deficiency on the 
current half year to £10,701. Per contra, it is very evident to the 
simplest looker-on, that the keenest vigilance is being exercised, 
and every possible economical step carried out. 

The Taff Vale Company has won its action 
and Co. In the district it is currently reported 
will be considerable, some £20,000 at stake. 

The gloomy outlook in the iron and steel trades has been 
deepened of late by the scarcity of water supplies, particularly at 
the Cyfarthfa and at Dowlais works, being almost exhausted. 
There has been some downfall during the last few days, yet the 
storage ponds show little change. 

It has been hard work hitherto to rival North of England and 
Midland prices in pig and bar, but now the Welsh iron masters find 
it still more difficult, and Mr. Evans, chief manager of Cyfarthfa, 
openly admits that as insufficiency of water increases the cost of 
production, particularly of bars, a claim upon the Cardiff Corpora- 
tion fcr their action in the water privileges of the millowners will 
have to be discussed. 

The make at the steel works is almost confined to steel bars and 
crop ends, which find a ready sale. The make of the week has 
not been so large as usual, though on this head, as the tin-plate 
trade is vigorously maintained, there is not much fear of lowered 
ioe. ¥ note that block tin is easier by £3 per ton since last 
week, This will beaslight relief. Rails are quoted, heavy and 
light, at old prices, but if business could be done, less would be 
accepted than £4 heavy, and £4 lis. light. Glasgow pig is at 
40s. 3d.; Middlesbrough, 33s. 74d.; hematite, 44s. 8d. Iron and 
steel sheets unchanged. Bessemer blooms, £4 to £4 2s. 6d.; tin- 
plate bars, £4 7s. 6d. to £4 10s.; Siemens best, £4 10s. to £4 15s, 

Tin-plate prices remain much about the same, though not only 
is there a considerable make going on, but a large weekly ship- 
ment. The make last week was 112,011 boxes, and the shipment 
113,085 boxes. Present stocks, Swansea, 228,307 boxes. Trade is 
fairly good. It was stated on ’Change, S , that the Delaware 
Rolling Mill of Philadelphia will shortly commence the erection of 
buildings for tin-plate works. A local authority states drily that 
itZwill be some months before they produce tin-plates. 

Prices are—Bessemer, 12s. to 12s. 3d.; Siemens, 12s. 3d. to 
12s, 6d.; best charcoal, 13s. 6d. to 14s, 6d.; ternes, 22s., 23s., 24s. 

The sum of £120,000, it is stated, is about to be expended by 
the Great Western Railway in improvements in the Cardiff district. 
Some surprise has been exp! that the vigorous management 
of this company should not extend its connection in Wales, and 

et direct touch with Aberystwyth by the Milford and Manchester 
ilway. This would suit the Western district. On all other 


— D. Davies 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 

THE general iron trade over here ot go in all departments, the 
demand for raw as well as for finished iron showing no improve. 
ment whatever, On the whole, prices have not altered, | any- 
thing, there is perhaps a slightly decreasing tone to be noticed 
here and there, makers being in many cases open to some pressure 
when favourable specifications are put before them. 

The Silesian iron market has maintained the character of former 
weeks, The business in pig iron is decidedly weak ; in the finished 
iron department the orders coming in are few, and at quotations 
that leave almost no profit. 

In spite of the depressed tone that is being reported from most 

ts, Breslau dealers have ventured an advance of M. 0°75 per 
00 kilos. for eo. and M. 1 per 100 kilos. for sheets. This 
advance will only be inal, for ions on list quotations are 
very willingly agreed to in general. A pretty good account can be 
given of Austro-Hungarian iron busi The d d, though it 
cannot be termed a lively one, is still fairly satisfactory, and 
makers as well as dealers report themselves content with the busi. 
ness that is offering. Girders are in strong request, while bars, 
hoops, and plates show but little animation. he tendency of 
prices may be considered as a firm one. Insufficient employment 
continues tobe complained of at the steel works, Export trade in 
iron and steel manufactured goods shows a favourable develop. 
ment, and some pretty large lots have recently nm sent to 
Roumania and Bulgaria, and also to Turkey. The retail business 
shows some depression, except, — p on the Vienna market, 
where a fair inquiry was experien last week. A change in 
quotations cannot be reported to have occurred since last week's 








report. 

a France a quiet business is done on the iron market, and 
attempts at higher quotations have been entirely unsuccessful, 
Some fair orders are said to have been booked during the week, 
but, with present quotations, very little can be gained. In Paris, 
merchant continue to be noted 150f. p.t. 

Iron trade in Belgium continues unfavourable. Very little actual 
business is being transacted, owing to the sharp competition of the 
German as well as of the Belgian works. Among each other offers 
are made at uncommonly low quotations ; plates, for instance, have 
recently been offered at 116-508. p.t.. On the Belgian coal market 
a quiet but fairly steady tone prevails. Only part of the miners 
in the Borinage are on strike now, vainly hoping for an advance of 
their wages. There could not have been chosen a more unfavour- 
able period for a strike; demand being extremely limited, the 
mine-owners are quietly awaiting the time when the colliers will 
again be inclined to take up work, As may be expected, under 
such circumstances, the strike has not in the least affected prices, 
Best steam coal is sold at 9°50f. p.t. ; seconds, 7°50f. ; small, 5f. p.t. 
In coke little business has been done. Best qualities may be Bad 
at from 12f. to 13f. p.t. ; middle, 12f. p.t. e following panes 
will show the business done in coal and coke on the Belgian 
market during the first four months of present year, as compared 





to previous year. Import was :— 
4 Cok 
From 1893. 1892. 1898. 1892. 
Tons. Tons. Tons. Tons. 
Germany.. 136,354 120,957 61,736 48,938 
England .. 98,568 .. 182,785 a ne 101 
France .. 92,815 .. 86,728 785 569 
Low countries 18,089 .. 2,651 ae 12 
Other countries 9 — _ = 
Total.. .. 245,275 .. 343,071 62,581 .. 49,620 
page to this, import of coal shows a decrease of about 
20,000 t., chiefly from 


ngland and low countries, while ‘“-* 
from Germany and France excels that of the year before. The 
increase of 13,000 t: in coke is caused by German import, which, 
in 1891, amounted to 21,500 t. only. Import from land has 
during these two years decreased from 13,000 tons to a mere 








nothing. Export was :— 
Coke. 

1893, 1892. 1893. 1892. 

To Tons. Tons. Tons. Tons. 
we mew f <o eo 47,217 32,808 49,600 .. 84,820 
England .. .. 20,610 16,70 .. — . = 
France oo co 876,587 818,687 .. 185,590 .. 150,200 
Luxemburg 50,897 .. 44,104 .. 68,980 .. 61,510 
Ital cn eb: Se 190 .. 520 _ - _- 
Low countries .. 41,376 85,598 _ — 
Other countries 38,881 18,235 11,176 5,351 
Total .. 1,086,698 .. 966,712 260,846 .. 251,881 


Thus export to all countries shows an increase, to France alone 
it was more by 60,000 t., in all 110,000 t. It is rather striking 
that French import as well as export show an improvement. The 
same is the case in coke for Germany, increase of import amount- 
ing to 13,000 t., that of export to 15,500 

"bader the week now past a somewhat quiet tone has prevailed 
on the Rhenish-Westphalian iron market. In some parts the 
opinion has even been expressed that the improving tone of pre- 
vious weeks will again give place toa certain weakness in price and 
demand. With mnt to the different sorts of pig iron, spiegel- 
eisen is in quiet request but firm in price. Forge pig has been in 
tolerabl demand. In the Siegerland most works are well 
occupied for the present quarter ; some have even booked orders 
up to end of July. On the malleable iron market no changes have 
been perceptible during past week. Bars have continued in fair 
request on home account. Foreign demand, on the other hand, is 
exceedingly small. Prices have remained the same as before. 
Girders meet with a brisk inquiry, but a raising of prices is quite 
out of the question under present circumstances. Active inquiry 
continues to be reported in the hoop trade, existing orders secur- 
ing fair employment to the works. For plates orders as well as 
inquiries come in pretty regularly, both on home and on foreign 
account. Sheets, too, are in pretty good request, but prices con- 
tinue strongly depressed. The wire mills have been a trifle better 
employed of is Rivets, too, are in improved demand, and some 
fair orders have been booked. Prices are, unfortunately, very 
depressed. There is no c e noticeable in the condition of 
foundries and machine factories. At the tube mills a brisk 
employment is being entertained. Recent tenderings have some- 
what improved the situation of the wagon factories. 

In 1892 German export in iron and iron manufactured goods to 
Russia amounted to 37,192 t.; in instruments, machines, and car- 
riages it was 13,094 t. Import from Russia was 181 t., or 145 t. 

ively. German import and export in iron ore is stated to 
have been in 1892 1,655,843 t., cores 1,408,025 t. in 1891. From 
in, 845,660 t. came ; Holland, 159,482 t.; Belgium, 122,402 t.; 
Austria-Hungary, 83,029 t.; Sweden, 81,680 t.; France, 74,310 t.; 
England, 7794 t.; Russia, 6485 +t.; North America, t.; Den- 
mark, 292 t.; Switzerland, 281 t.; Norway, 7 t.; and by Freihafen- 
Hamburg, 25,079 t. came. Export in iron ore amounted to 
2,276,155 t., against 1,984,428 t. in the year 1891. Of these, 
1,193,971 t. were sent to France, 1,029,169 t. to Belgium, 37,042 t. 

Austria-Hungary, 869 t. to Holland, 594 t. to England, 140 t. to 
Denmark, 150. to Switzerland, 70t. to Russia, 31 t. to Roumania, 
30 t. to Italy, 94+. to Brazil, 45t. to Norway, and 1 t. to Sweden. 





Prans have been pomponet for the electric transmission 
of power from Snoqualmie Falls to the city of Seattle, Washington. 
The falls, it is estimated, will furnish some 32,000-horse power at 
all seasons of the year ; the distance to Seattle is twenty-four miles 
in an air line, but nearly forty miles by the most available route 
for a wire line, — pow = peo) me and is a ragga 
factu town, but very cheap, the Engineering 
itining Yournal says, about bs, 2d-per ton’ in large’ lots, aud the 
electric power will have to be f ed at a low rate. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 11th, 1893, 


THE exportation of gold, reduction of gold 
reserves, diminution of business, reonen os of 
money, decline in confidence and genera restric- 
tion in commercial activity, have all contributed 
to bring about an unusual condition of things in 
the States. The mills and factories are generally 
crowded with work, and prospects are favourable ; 
but unsettled financial conditions is causing wide- 
spread uneasiness. The bridge, car, locomotive, 
and elevated railroad builders are crowded with 
engagements. Pig iron production is heavy. 
Steel billets are active. Large sales of Southern 
pig iron are being made. Yet a process of 
liquidation is going on in industrial stocks, The 
outcome will be an advantage to legitimate enter- 
prise. Very few contracts have been made this 
year for lake ore, because of high prices and 
freights. Eighteen out of twenty-five Southern 
railroads show an increase in gross and net 
earnings as compared to last year, but in the 
country at large the volume of business shows a 
decrease. 








LAUNCHES AND TRIAL _ TRIPS. 


On Saturday, 4th March, a fine new tow-boat, 
built by Messrs. S. C. Farnham and Co., 
Shanghai, for the Taku Tug and Lighter Com- 
vany, was launched most successfully at Collyer'’s 
Doe . She {* a single-screw tow-boat. Her 
length over all is 99ft. 6in., and 95ft. 6in. between 
perpendiculars. Her beam is 20ft, and the depth 
of her hold 10ft. 6in. Her engines are of the com- 
pound surface-condensing type. Her cylinders 
are l6in. and 382in. by 24in. stroke. On leaving 
the ways she was named Chin-lung. 

There was fully 1 hed on Monday 
afternoon from the East Yard of the firm of 
Messrs. C. 8. Swan and Hunter, shipbuilders, 
Wallsend, an exceptionally large and beautifull 
modelled steel screw steamer of the spar-dec 
type. ‘The vessel, which measures 435ft. in 
length, 53ft. in breadth, with a moulded depth 
of 34ft., is constructed on the cellular double- 
bottom principle throughout, her after peak also 
being fitted with water ballast arrangements. 
She has been built under special survey, and is 
classed 100 Al at Lloyd’s. She has also been 
built under the Board of Trade survey for pas- 
sengers, and accommodation for thirty first-class 
will be fitted in large cabins under the bridge ; a 
handsome saloon occupies the forward end. The 
Admiralty requirements having been carried out, 
she will doubtless be put on the list as a transport. 
She has a long poop, long bridge, and top-gallant 
forecastle, all the latest improvements in naval 
architecture being introduced into her deck 
machinery, nine special winches and as whips 
being fitted to facilitate the rapid loading and 
discharging of cargo, which will be effected by 
means of specially arranged derrick posts placed 
at the sides of the hatches instead of by derricks 
on the masts. The accommodation for the crew 
includes separate bath, mess, and reading-rooms 
for the firemen and sailors. She has been de- 
signed to maintain a speed of 11 knots when fully 
laden. Her engines have been built by the 
Wallsend Slipway and gga J Company, the 
cylinders being 3lin., 50in., 80in. by 54in. stroke. 
Steam will be supplied by three dcuble.snded 
boilers, 16ft. 6in. long by 13ft. 6in. diameter, 
working ata pressure of 1601b., and titted with 
Messrs. John Brown and Co.'s patent Serve tubes. 
Mr. W. L. Byers, of Sunderland, has supplied her 
with his patent reliance anchors, Her deadweight 
capacity, with Lloyd’s freeboard, will be 8700; 
her measurement capacity, excluding bunkers, 
upwards of 11,000 tons of 40 cubic feet, thus con- 
stituting the vessel as the largest deadweight 
measurement carrier ever built on the river Tyne. 
On leaving the ways this magnificent vessel was 
named the Westmeath by Miss Freda Hudson. 

Messrs, Fleming and Fe n, shipbuilders 
and engineers, Paisley, launched on Wednesda: 
a twin-screw hopper barge, being the third whic 
they have recently constructed for the Clyde 
Trustees, Her dimensions are 205ft. by 35ft. by 
15ft. 6in., and she has a a capacity of 
1200 tons. She will be fitted by the builders 
with two sets of triple-expansion engines, to 
indicate 1200-horse power, which are expected to 
drive her a loaded speed of 104 knots. The 
hopper doors will be worked by ag ep steam 
friction gearing, and she will fitted with all 
the most modern appliances for vessels of this 
kind. As she left the ways the ceremony of 
naming was performed by Miss Lizzie Deas, 
daughter of Mr. Deas, engineer-in-chief for the 
Clyde Trustees. 

On Wednesday, 17th May, Messrs., Furness, 
Withy and Co., launched from their yard at 
Hartlepool a large steel screw steamer, built to 
the order of Messrs, Bennetts and Co., Grimsby. 
She is a fine type of a modern cargo boat, measur- 
ing over 320ft. in length, and built throughout 
of Siemens-Martin steel, with a large measurement 
and dead-weight ~ 2. and built to the 
highest class at Lloyd’s. The vessel has a long 
raised quarter-deck, short poop, ~~ bridge- 
house, and a topgallant forecastle. he holds 
are fitted with iron grain divisions, and all decks, 
deck erections, skyfights, bulwarks, bulkheads, 
&c., are constructed of steel and iron. Cellular 
bottom fitted all fore and aft for water ballast. 
The greater portion of the plates are in 24ft. 
lengths, making the structure of the nny Bf 
strong. Four steam winches, one donkey boiler, 
patent steam steering gear amidships, screw 
gear aft, direct steam patent windlass, stockless 
anchors, hauling into hawse pipes, and other 
modern appliances are fitted for the handy work- 
ing of the vessel. Thesaloon and cabin providing 
accommodation for the captain, &c., is handsomely 
finished in polished hardwood, with painted panels, 
executed in an effective style by the staff of ladies 
employed by the firm. The steamer will be rigged 
as a two-masted fore-and-aft schooner, and has 
been constructed under the pe supervision 
of Mr. Squires, She will be fitted with triple ex- 

sion engines by Messrs. T. Richardson and 

ns, Hartlepool. On leaving the ways she was 

named Beltisloe by Mrs, W. R. Page, of South- 
ampton, 








LONDON ASSOCIATION OF FORE- 
MEN ENGINEERS AND DRAUGHTS. 
M 


THE usual monthly meeting of this Association 
was held in the Cannon-street Hotel on Saturday, 
the 6th inst., at seven p.m., the president, Mr. 
W. T. Coates, occupying the chair. Eleven gentle- 
men engaged in the different branches of engi- 
neering were elected honorary and ordinary 
members of the Association, and the usual 
financial and other busi was tr ted, 
after which a paper was read by past-president 
Mr. John E, id on ‘*Commercia] Colour 
i, * 
Mr. Reid referred to previous papers which 
had been read on different classes of printing 
machinery, gave a brief historical sketch of the 
development of printing machinery, and pro- 
ceeded to deal more in detail with the system 
and machines employed for the production of 
common match-box and other labels in three 
and four colours. He stated that for the pro- 
duction of that class of work three sorts of 
mackines were employed; although specially 
designed and well suited for that particular work, 
they were of little useforgeneral printing. The first 
is a machine which prints from the reel, in one or 
two colours as required, and cuts off after print- 
ing a sheet 30in. long. The second machine is 
similar to the first, but without the cutting 
cylinder and delivery tapes; as the paper, as it 
comes from this machine after being printed, is 
ed through a tank of hot boiled oil to make 
it waterproof, The last class of machines are 
quite different in design to the first two, being 
used for one, two, or three colours; but nearly 
always for two and three. They are not self- 
feeding from the reel, but have to be fed some- 
what similar to the ordinary single-cylinder 
printing machines. The first-mentioned machines 
print three colours at one operation, and the third 
machine prints the fourth, or ‘‘key,” as it is 
called, As showing the advantage of the rotary 
process for this class of work, he mentioned that 
these machines only occupied a floor space of &ft. 
by 6ft. 6in., and can be driven with ease by a 
2hin. belt ; whereas the ordinary single-cylinder 
two-colour machine occupies a floor space of about 
19ft. by 7ft., and requires a 4in. belt to drive it, 
and the cost of printing is only about one half- 
penny per dozen labels. After printing, the sheets 
are piled on each other and kept in correct posi- 
tion by needles, and cut by guillotine machines 
into separate labels or parcels of labels ; and the 
efficiency of this department is such that the cost 
of cutting ordinary labels, and tying them in 
bundles of 1000 each, is only one farthing per 
1 





Several members expressed their surprise at 
the low cost of production, which spoke well for 
the efficiency of the —t Mr. Powrie spoke 
in appreciative terms of Mr. Reid’s efforts in per- 
fecting this particular class of machine, and 
descri the arrangement of other types of 
multi-colour campoy # machines, and a vote of 
thanks was given to Mr. Reid for his interesting 
and instructive paper. 








LEEDS ASSOCIATION 
NEERS. 


At the last ordinary meeting of this Associa- 
tion, held in the Lecture-room, 5, Park-lane, the 
President—Mr. Alfred Towler, M.I.M.E.—in the 
chair, Mr. Sidney H. Wells, A.M. Inst. C.E., of 
the Yorkshire College, read a paper on ‘‘ The 
Mechanical Efficiency of Prime Movers.” The 
results of experiments on the work lost in the 
frictional resistance of gearing and shafting in 
workshops and mills, and in the working of 
steam, gas, and oil engines were described ; also 
the results of investigations made by Professor 
Thurston, of America, and others in measuring 
the frictional loss in the separate working parts 
of engines, and the effect of speed and load upon 
the mechanical efficiency. The figures indicated 
that the friction of engines did not vary with 
increase of load, the lubrication being perfect and 
the bearings properly adjusted. On the other 
hand, it is well known that with badly lubricated 
surfaces the frictional resistance increases with 
the load. Apart from the all-important question 
of lubrication, it would seem that the frictional 
loss in shafting is lessened by using stiff shafts, 
with sufficient bearing to prevent springing. The 
paper was illustrated by diagrams and figures, 
giving the highest mechanical efficiencies known 
to the author of different types of prime movers. 
It might, he said, be expected that gas and oil 
engines, owing to the absence of stuffing-boxes 
and excentric straps, would be the most efficient ; 
but the tables did not bear this out. He suggested 
that the subject did not receive the attention it 
deserved, and claimed that much good would 
result if engineers would pay more attention to 
the mechanical efficiency of the parts they fit 
into machines, and to the securing of better work 
from the engines themselves, it being highly pro- 
bable that the gain thereby would be greater 
than results from many of the efforts to increase 
thermal efficiency. 

A discussion followed, Professor Goodman, 
Messrs. Drake, Scriven, and Towler taking part. 
A cordial vote of thanks to Mr. Wells, on the 
motion of Messrs. Towler and Lupton, concluded 
the proceedings. 


OF ENGI. 








THE Board of Trade has approved the 
system of communication between ngers and 
officials in charge of trains which has been in 
operation on the Manchester, Sheffield, and 
Lincolnshire Railway for two years. The Man- 
chester Evening News says:—‘‘Under the new 
plan a passenger may communicate with the 
guard by touching a handle inside the carri- 
age. A person suddenly attacked while travel- 
ling had very little chance of =a a com- 
municator which hung in an awkw position 
outside the carriage, especially if the windows 
were closed, but he may be able to make 
a dash for a handle inside, and thereby 
secure assistance. The knowledge of the fact 
that the means of stopping the train are 
much easier will be the greatest boon of all. 
It will make railway thieves, card rs, and 
other birds of prey afraid to molest their fellow- 
passengers,” 





THE PATENT JOURNAL. 
Condensed from “ ee Oficial Journal of 
atents, 


Application for Letters Patent. 
*,* When Dp ce have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 
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8839. Puzzie, A. F. Schoerle, Brighton. 

8840. Bracket for Vessets, P. Garton, Newton-le- 
Willows. 

8841. Fire-Grates, N. P. F. Sandiford, Manchester. 

8842. Cuimney Cowis and VENTILATORS, J. Hacking, 
Halifax. 

8843. Enaines, W. 8S. Draper, Halifax. 

8844. Heatinc and VENTILATING Suips, J. Douglas, 
Glasgow. 

8845. Dress CLorus, J. Anderson, J. McDougall, and 
D. H. Ferguson, Glasgow. 

8846. Vatves, H. B. Buckland, G. Jaques, and J. 
Molineux, Newcastle-on-Tyne. 

8847. StaBLe Companion, T. J. MacDonogh, Dublin. 

8848. SrreTCHING CARPETS, W. B. Maxfield.—(P. Janik, 
Austria.) 

“— S.ipinc Pennants for Gas, R. H. Best, Birming- 
ham. 

8850. INstTRUMENTs for Recorpinc Speeps, E. C. Mills, 
Manchester. 

8851. Fasteninc for Neckties, W. C. Cox, Birming- 


8852. PorTABLE KeETTLEs and Stoves, A. Levick, Bir- 

minghain. 

8853. ImpRovEeD Woop Screws, W. F. Needham, Bir- 
mingham. 

“— SreaM TURBINES, Hon. C. A. Parsons, Birming- 


am. 

8855. Work1nc of Steam Bo1.ers, W. Geipel, London. 

8856. Expansion Pepat for Cycies, G. P. Main, 
Loughborough. 

8857. Covegs for the SappLEs of Cycies, W. L. Dash, 
London. 

8858. Revo_vinc Piovucu, J. E. Steevenson, Notting- 


8859. ScREW-bowN Taps, J. Dollheiser, Manchester. 

8860. VaLveE Gear, H. W. Morley and T. Holehouse, 
Bradford. 

8861. FLexisLe Tuse Manvuractrure, G. Hookham, 
Birmingham. 

8862. Racquer Bat Manvuracture, G. Hookham, Bir- 
mingham. 

8863. Brick and Tite Ovens, F. T. Pover, Stoke-on- 
Trent. 

8864. Oi, or Gas Enorves, A. E. and H. Robinson, 
Manchester. 

8865. PENHOLDERS, J. Russell, Glasgow. 

8866. Corsets, J. P. Oldroyd and N. H. Lane, London. 

8867. SampLinG of Gratin and MrinerRA.s, T. Clarkson, 
London. 

8868. InstRUMENT for Use in Makino Drawinos, W. 
P. Thomson.—(L. M. Dieterich and L. Weisz, Austria.) 

8869. CoNCRETE PavEMENT, J. O. McQuone and R. 8. 
Turn » London. 

8870. TREATING WooDEN Pipes, E. G. Ould, Live: 1. 

8871. Hanpues of Cutinary UTEnsILs, H. I. Gould and 
J. W. Bennett, London. 

8872. Tea Cosies, H. Edler, Manchester. 

8873. WaTEeR Motor, W. Smith, London. 

~. Game of Quorts, W. H. Burdock, Gloucester- 
shire. 

8875. Cycies, G. Stevenson, Glasgow. 

8876. IMPROVED PROPELLING of Boats, A. Swanson, 
Glasgow. 

8877. Puzz.e, W. Guildford, Glasgow. 

8878. Puzziz, E. Du Bois, London. 

8879. VenTILATING Hay and other Stacks, W. A. K. 
Gostling, London. 

8880. RECEPTACLE for HoLpinc Parnt, E. C. de Mejer, 
London. 

8881. AuTomaTic ELecTion Macnuine, A. Howard, 


mdon. 
8882. PortaBLy Hotpinc Tramway TIcKETs, H. Rose, 


8883, ILLUMINATED Fountarns, L. Faguer, London. 
8884. BicycLe Trre, W. Coxon and F. E. Wilkinson, 
Nottingham. 
8885. Water Gauces, W. Haigh and E. Richardson, 
Nottingham. 
8886. SEED DRILL and Manure Sower, J. Anderson, 
London. 
8887. REFRIGERATING ApPpARATUs, R. Long, London. 
8888. FLvump Pressure Steam Packine, J. Yates, 
London. 
8889. Pitre Faspric Manuracture, J. T. Tussaud, 
London. 
8890. Draw-orr Taps, Beck and Co., A. Wynd, and H. 
Handoll, London. 
8891. Horse Kickinc Breaker, H. M. Yetts, North- 
ampton. 
8892. LaTHE Suipe Rests, G. Strickland, Count Della 
Catena, London. 
8893. TREATING INGREDIENTS to form ASPHALTE, J. 
Lyle, London. 
8894. Horse AcTion Improver, H. B. Woods, London. 
8895. STUFFING-BOXEs, H. Strassburger, London. 
8896. SecuRING FLoweR Pots on WiNpow SILLs, I. 
Rist, London. 
8897. Process for Improvinc Cement, G. Priissing, 
London. 
8898. CoLournING Matters, H. E. Newton.—(The Far- 
bentabriken vormals F. Bayer and Co., Germany.) 
8899. StraicghHT Bar Knittina MacHines, C. 4 Ald- 
e, London. 
8900. Sorrentne Water, C. E. Gittins, London. 
8901. MicrorpHones, E. J. P. Mercadier and J. M. 
An: , London. 
8902. ManuractuRE of Nitric Acip, M. Prentice, 
London. 
8903. — for Two-WHEELED VEHICLEs, H. Branson, 
mdon. 


8904. Harr Cuiprers, W. W. Horn.—(S. S. Black, 
United States.) 
8905. ExTeNsIonN Or. Lamps, W. C. Horner, Bir- 
mingham. 
8906. Motive Power EncinE Governor, J. C. Steven- 
son, London. . 
8907. Sopa CrysTats, H. R. Browne and M. Guthrie, 
London. 
8908. alas DecomposiTion, M. Guthrie, 
mdon. 
8909. KaLEiposcorgs, W. S. Simpson, London. 
8910. — for Use as a Ferriuiser, S. Elliott, 
mdon. 
8911. ADDREssING Packaces, J. A. Campbell and W. 0. 
Shields, London. 
8912. Hanp Baa, C. Cleaver, London. 


4th May, 1898. 


8913. Gas Motor Eno1ngs, J. Southall, Worcester. 

8914. AuToMATIC VALVE-CLOSING ENGINE, J. Davison, 
Northumberland. 

8915. WaTERING-cAN, I. Morris, Staffordshire. 

a Protector against Dust, T. Harris, 


eC. 

8917. Rims of Cycues, E. B. Killen, Glasgow. 

8918. Potato Discers, A. Mathewson, Glasgow. 

8919. ScHoot States, W. S. McLennan, Glasgow. 

8920. Wire Weavinc Macuinery, J., J. H., W. E., 
and E. A. Nichols, Birmingham. 

8921. AUTOMATICALLY Spacine Lives of Type, W. S. 
Rouse, Manchester. 

8922. Cutters, J. M., J., A. J., and S, A. Gimson, 
Leicester. 

8923. Drivinc Gear, J. T. M. Hircock, J. T. B. Ben- 
nett, and J. Cohen, Birmingham. 

8924. PNEUMATIC TiREs, F. C. Noar, Manchester. 

8925. ELECTRICAL TimE TRANSMITTER, H. L. Leconte 
and L. A. Meyer, London. 

8926. Drawrne Compasses for Honpine Pencizs, T. H. 
Nash, London. 








8927. ApverRTIsiING, M. E. Steedman, Glasgow. 

8928. Packinc Launpry BuveE, T. M. Cockroft, Leeds. 

8929. Hat-Boxes, C. J. Barrow, Birmingham. 

8930. Fenper, B. Addicott and G. Holland, Birming- 
ham. 

$931. Pneumatic Tires, G. E. Lancelott and W. 
Hughes, Birmingham. 

8932, Miners’ Savery Lamps, F. Gothot and A. Héing, 
London. 

8933. Repucinc Snocks occasioned by the sudden 
Storppace of Liquips, F. Gothot and A. Hdéing, 
London. 

8934. Nurt-Lock Device, F. Gothot and A. Hoéing, 

mdon. 

8935. Domestic Sarg. J. Arkwright, Surrey. 

8936. Pre.inc Cocoa-nuts, &c., J. H. Vavasseur, 


mdon. 

8937. INFLATED Tires, F. J. Brown and W.- Bagshaw, 
London. 

8938. JoimniInG Raitway Rais, R. C. Hindshaw, 
Manchester. 

8939. Bicycte Drivinc Gear, T. Knowles, Man- 
chester. 

8940. AppLiances for CLosinc Doors, R. Adams, 
London. 

8941. ALARM Apparatus, T, Sturgeon, London. 

8942. Game of SKILL, D. A. Lowthime, London. 

8943. Mittinc Macuine, G. Sonnenthal.—(Z. F. 
Burkhardt, Germany.) 

8944. Drain and other Pires or Tupes, F. Thomas, 
London. 

8945. AuTomaTic DeLivery Macuines, A. Dalgetty 
and D. Peebles, London. 

8946. ApsusTABLE Door and Hivce, W. T. Kirkland, 


Birmingham. 

8947. ComposiTion of Expiosives, F. M. Carulla, 
London. 

8948. Exuaust Locomotive Pirses, J. B. Hartigan, 


London. 
8049. Hypravuic Lirrinc Apparatus, H. W. Umney, 
London 


8950. FrIRE-LIGHTER, T. R. Carey and T. Lander, 
London. 
8951. Drepcers, R. Bomford and B. Bomford, 
London. 
8952. Exectric AccumuLaTors, F. W. Ellerman, 
London. 


8953. ResILIeENT MATERIAL, J. Mardon and H. Rogers, 
London. 

8954. Go_r CLuBs, W. C. Johnson, London. 

8955. DELIVERING LiquiDs into Borties, H. Tipping, 
London. 

8956. PLares for PHoTOGRAPHIC PuRposEs, C. E. Pettitt, 


on. 

UncourLtinac Raittway Carriaces, L. Pix, 
London. 

8958. AppLyinc E.ectricity to the Bopy, C. G. B. 
Rigola, London. ; 

8959. Sanitary Tower for Femates, H. Brupbacher 
and E. Brupbacher, London. 

8960. InstRUMENTS for ASCERTAINING DISTANCES, 
V. von Ziegler and C. Hager, London. 

8961. Smoke DirrusEr, H. E. Newton.— The Stchsische 
Glasfabrik Actien Gesellschaft, Germany.) 

8962. Turninc the Leaves of Music, A. C. Schmidt, 
London. 

8963. ReparrinGc Hosiery, A. A. Wainwright, London. 

8964. SEPARATING and PuRiFYING METALS, J. A. Mays, 
London. 

8965. Drivinc Gear for Cycies, D. Le Quesne, 

mdon. 

8966. SEPARATING IMPURITIES from WooL, T. Buzzi 
and R. Menochio, London. 

8967. Motive Power Enoines, H. M. L. Crouan, 
London. 

8968. PLayinc the Game of Gotr, C. C. Welman, 
London, 

5th May, 1893. 


8969. SwitcHING ARRANGEMENTS, G. J. Somerville and 
. McLean, Manchester. 

8970. Movine GarnisH Ratts, R. Hyde and F. H. 

—— Sheffield. 

8971. Preumatic Foot-pap for Boots, J. G. Inshaw, 
Birmingham. 

8972. Firrines of Tinnine Pots, F. W. Leyshon and 
T. Phillips, Swansea. 

8973. Propuction of CoLourinc Matters, A. Lieb- 
mann and_A. Studer, Manchester. 

8974. Resistinc INTERNAL PREsSURE in Casks, W. P. 
Thompson.—(C. Wellhoyer, Germany.) 

8975. Dry Lanp Saitina Boats, T. Farrow and A. 8. 
Mills, Bolton. 

8976. ‘‘CycLe CoupLer,” R. Hainsworth, Leeds. 

8977. Screws, F. Clarkson, T. Langdon, and A. Moore, 


ondon. 
8978. WHEELS for CrcLes, C. L. Clarke and M. Mercier, 


anchester. 
8979. Borers, The Scottish Gas Stove Company and 
J. Stewart, Glasgow. 
8980. Packinos, J. H. Hargreaves, J. G. Hudson, and 
. A. Richardson, Glasgow. 
8981. Gas Taps, A. Little and W. D. Reid, Burnley. 
— ee Rat for Stine Doors, J. Bousfield, 
ork. 
8983. DETACHABLE ROLLER FRAME, J. Bousfield, York. 
8984. Lamps, J. Hinks and J. Hinks and Son, Bir- 
mingham. 
8985. Sprinc Traps, J. Roberts, Wednesfield. 
8986. ANcHoRs, J. B. Noble, Southampton. 
8987. TirEs for CyrcLEs, J. M. Newton and W. P. and 
E. Wrightson, Manchester. 
8988. Wire Naits, H. 8. H 
Bishop's Castle. 

8989. WEATHER ExciupeR for Doors, J. W. Easthope 
and G. H. Nedderman, Oldham. 

8990. Domestic Sinks, Batus, &c., J. Quarmby, Man- 
chester. 

Steam RoasTinG APPARATUs, 


Glasgow. 

8992. a. J. Mills, Jarrow. 

8993. MANIFOLD Writinc, A. H. Douglas and J. F. 
Govan, Glasgow. 

8994. Tosacco Pires, H. Isitt, Bradford. 

8995. Strain InpicaTor, R. E. Mellor and J. W. 
Ogden, Sheffield. 

8996. Mak1NG ARTICLES of EARTHENWARE, T. Webster 
and T. Webster, jun., Liverpoo 

8997. Pneumatic Tires for Cycies, T. V. Riordan, 
London. 2 

8998. ManuracturRE of ButcHers’ Knives, H. H. 
Taylor, Sheffield. 

8999. SELF-CLEANING CYLINDRICAL WIRE Sreves, T. H. 
Turner, Sheffield. 

9000. Water Gavces, H. B. and J. 8. Watson, New- 
castle-on-Tyne. 

9001. BoTTLE Wraprrers, J. Mitchell, Glasgow. 

a a Bo.iarps " for TRAWLING VEssELs, G. Sheard, 


arris and A. E. Gorse, 


A. Phillips, 


iff. 

90038. Fastentncs for Trunks, F. B. Shuffrey, Bir- 
mingham. 

9004. Watcu Keys, H. White, Manchester. 

9005. CompounD CYLINDER STEAM EncINgE, R. W. Muir, 
Glasgow. 

9006. CoNCENTRATING and DistILirnc Liquips, O. 
Guttmann, ifax. 

9007. ARTICLEs for SHARPENING CUTLERY, F. W. Powell, 
London. 

9008. SappLEs, M. H. Hayes, London. 

9009. Tre Cups, H. Y. Dickinson, London. 

9010. ADVERTISING upon SHop Fronts, J. T. Steele, 
Liverpool. 

9011. Buinp, H. J. Bagley, London. 

9012. FLEXIBLE Tire, 8S. Hunt and F. Pountney, Bir- 


gg eer 

9013. Deracninc Rartway Carriacss, J. L. Robert, 
Leytonstone. 

9014. Games, E. G. Ellis, London. 

9015. Biapes for Cuary Cutters, R. J. M. Schliitter, 
London. 

9016. Maxine Boas, H. 8. Poll and H. W. Bennett, 
London. r 

9017. WHEELS, R. H. Lea, London. 
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9018. SponcE- LINED WasHinc Pap, F. Kearsley, 
London. 

9019. CLeaNnING and Po.tsHrye Boots, T. Coulson, 
Eastbourne. 

9020. WareR-cLosets, W. B. Moore, London. 

9021. CisterNs for FiusHinc Purposes, G. Birkitt, 
Birmingham. 

9022. Warer Cycies, B. Hewitt, Birmingham. 

9023. ADVERTISING, R. S. Mason, Birmingham. 

9024. VentrLators for Buitprxes, J. Waddington, 
London. 

9025. Weients for FisHinc Tackie, T. Skinner, 
London. 

9026. WaTerPRoorinc, &c., Learner, L. Alexander, 
London. 

9027. Pepper, A. Fitt, London. 

9028. Cream of Tartar, Sir J. B. Lawes, Bart., 
London. 

9029. Pipe Covpiines, J. Davison and R. G. Bell, 
London. 

9030. Botts or Latcues for Doors, F. Woiwod, 
London. 

9031. Device for Houpixe Canpies, W. 8. Jones, 
London. 

9082. ADVERTISING, W. R. Perrey, London. 

9033. Game, D. Balsillie, London. 

9034. Woven Coverines for Pyeumatic Tires, C. H. 
Gray, London. 

9035. Fixinc Lace Grips in Boots, E. C. Smith, 
London. 

9036. Lusricator for Pitch Cxarns, H. C. Hughes, 
London. 

9037. CasEMENTS, J. E. Williams and W. N. F. Kemp- 
thorne, Brist»l. 

9038. Hats, A. Mack, London. 

9039. Copyinc TELEGRAPH ApPparatvs, S. P. Denison, 
London. 

9040. Warer-cLosets, S. G. Dutton, London. 

9041. Esectinc or Lavncninc Torpepogs, 8. Drze- 
wiecki, London. 

9042. SutpHUROUs Acip and Svuupaitss, M. Prentice, 
London. 

9043. Tor Crurcn of Sipe Sappies, M. H. Hayes, 
London. 

9044. Mosaic Repropvuction of Parntine, H. H. Leigh. 
—(A. Jumeau, France.) 

9045. Movutpinc Sreet Puiates, H. W. G. Fairfax, 
London. 

9046. PrintiInc on Paper, G. G. M. Hardingham.—(4. 
Tessaro, Italy.) 


6th May, 1893. 


9047. Pencit and Crayon Ho.pers, E. Webb, Bir- 
mingham. 

9048. Crsterns for WarTer-cLosets, J. W. Hancock, 
sen., Leicester. 

-— Tires for Crcies, T. H. Stone and H. Corser, 

jirm: 

9050. AxLe Pvuteys, J. Collins and A. B. Milne, 
Birming’ . 

9051. — Pacxinc, J. E. L. Ogden, Bir- 


mingham. 

9052. Umpretta Runyers, A. C. and J. L. Wright, 
Birming! + 

9053. FeRRULEs and Caps, A. C. and J. L. Wright, 
Birmingha 


m. 

9054. Hotper for Pyrevmatic Pumps, G. Sperryn, 
Birmingham. 

= Reccttatixe the Fiow of Om, R. Baird, 


iw. 

9056. CrcLes, W. Thompson, Leicester. 

9057. STRENTHENING the Backs of Cuarrs, J. Gamlin, 
Birkenhead. 

9058. Rartway MiLk Cavurns, C. G. Wallis, Derby. 

9059. TURNING OVER Music Leaves, E. Richardson, 
Woodseats, near Sheffield. 

9060. Sream Encoines, J. Virtue.—{(J. Virtue, jur., 
South Africa.) 

9061. Borrte Stopper and De.ivery Frames, R. W. 
Vining, Liverpool. 

9062. Fixinc Trin on VEGETABLE Fisres, A. Duncan, 
Manchester. 

9063. TreaTING Sewace, R.-C. Tanner, Chester. 

9064. Cycues, A. Hilton, Halifax. 

9065. SHuTTLEcocK, J. Aspinall and J. Talbot, Halifax. 

9066. Looms, J. Witham, Burnley. 

9067. Corriys Hanpuies, H. W. Patrick and E. N. 
Kettle, Birmingham. 

9068. TooTH-BRUSHEs, W. A. Stanfield, Belfast. 

9069. Hancinc Siipine Sasues, W. Hooker and C. 
Fitch, Kent. 

9070. Unions for Beer Pires, B. Newbould, Bradford. 

— Pyevumatic Trres, J. I. and J. W. am, 


9072. Cameras, 8. N. Gorden and 8S. C. Wicks, 
London. 

9073. Kavos Decoration, E. McClelland, London. 

9074. Brake for Cycte Wuees, J. R. Barnes, 
Brighton. 

9075. SeLr-REcIsTeRING Tap, G. Barker, Stockton- 
on-Tees. 

9076. Pwevmatic Trres for VeLocrpepes, F. C. Noar, 
Manchester. 

9077. Stream GENERATING ApPaRatvs, C. A. Allison.— 
(G. E. Belmore and A. J. Treat, United States.) 

9078. Stoppers or Piucs for Botties, &c., C. Moller, 
Glasgow. 

9079. Makinc Starr Rop Enps, F. H. and 8. C. Harris, 
Birmingham. 

9080. Fitinc Spur Rowe ns, A. D. Robinson and J. W. 
Brooks, Birmingham. 

9081. SusPpENDER for Trousers, F. G. Bensly, Birming- 


= SusPEeNveR for Trousers, F.G. Bensly, Birming- 


am. 

9083. Fitters, Baron L. F. 8. de Vaxoncourt and C. P. 
Ehmann, Manchester. 

9084. REVERSIBLE Backs for ScHoot Szats, I. Linson, 
London. 

9085. PuppLinc Furnaces, 8. Meredith, London. 

9086. Apparatus for F1xrnc on Counters, J. McHugh, 
London. 

9087. Securinc the Back Waist of Sxrirts, E. L. 
Saxton, London. 

9088. VELociPEDEs, L. J. M. Loisel, London. 

9089. BicycLe Support, W. Graham, London. 

9090. PaRaLLeL Worxkinc of Generators, W. S. and 
C. R. Boult, London. . 

9091. Boots, J. W. Barrs, London. 

9092. Cappinc E.ectric Lamps, W.S. and C. R. Boult, 
London. 

9093. Laces for Boots, J. H. Haywood, London. 

9094. Banps for Boxes, E. Lange, London. 

9095. BLEacuinGc of Straw, &&., T. and W. T. Lye, 
London. 

9096. BLeacutnc of Curr Straw, &c., T. and W. T. Lye, 
London. 

9097. Toor, J. E. Evans-Jackson.—(R. J. Christy, 
United States.) 

9098. Kyives, J. E. Evans-Jackson._(R. J. Christy, 
United States.) 

9099. Tire for Cycues, 8. Miller, London. 

9100. Disinrectinc Apparatus, A. Smits, London. 

9101. Waste WarTer Fiusuinc CuamBer, R. Anderson, 
Manchester. 

9102. Pczzies, W. C. Latham, London. 

9103. Preparine Roots for CaTr.e Foon, E. E. Bentall, 
London. 7 

9104. Pius, D. Brown, London. 

9105. ManuractuRE of O1ts, C. D. Abel.—(Fabriques 
de Produits Chimiques de Thann et de Mulhouse, 
Germany.) 

9106. Dark Stipe for PHotocrapuic Camera, E. H. 
Fitch, London. 

9107. PHotocrapaic Cameras, H. G. M. Conybeare, 


mdon. 
9108. Constructinc CaRRIAGE WHEELS, W. Beale, 


on. 

9109. HatcHway Coverines, J. C. St. A. Angove.— 
(Z. Trelawny, India.) 

9110. Comss, J. E. 8. M. Hopewell, London. 

9111. Foregsicut Protector for CaRBINEs, C. G. 
Burton, London. 





9112. Apparatus for Ratsinc Articues, H. Kinsey and 
W. Usher, London. 

9113. Toy Macuines for Locomotion, D. Macdonald, 
Birmingham. 

9114. Preparinc Hyprate of Sopium, C. Haeusser- 
mann, London. 

9115. PortaBLeE Sarety Bott for Doors, T. Lafon, 
London. 

9116. VeLocrpepes, W. B. Smith, London. 

9117. Sanp-MoULDING Macuines, A. L. Teetor, London. 

9118. OperRaTING PxHoToGRaPpHic Suvutrers, C. J. 
Wollaston and J. Stuart, London. 

9119. Sranps for Sewinc Macuines, D. Jones and H. 
P. Trueman, London. 

9120. ExveLore for Borries, R. B. Breidenbach, 


ndon. 

9121. Apparatus for Loapinc Vessets, &c., G. Taylor, 
Penarth. 

9122. Auvromatic AppLiance, C., F. E., and W. C. 
Roper, Bristol. 

9123. Improvep Burrinc Macuiyes, H. A. Webster, 
London. 

9124. Improvep Burrinc Macuines, H. A. Webster, 
London. 

9125. Burrinc Rous, H. A. Webster, London. 

9126. ELecrric Arc Lamps, J. Jeyes, Kent. 

9827. Courtine of Locomorive WHEELS, L. A. Briere, 
London. 

9128. FARE-REGISTERING Apraratus, H. H. Lake.—(4. 
Barbini, Italy.) 

8th May, 1893. 

9129. PREVENTING BicycLes Suiprine, N, A. Aubertin, 
London. 

9130. SecurniNG Wert Prirns on Suvutrie Toncves, J. 
H. Wilson, Southport. 

9131. PortaBLe Buitpine, J. Kunz and A. Hofgraff, 
Bradford. 

9132. CLEANING FALLERs in Macuinery, H. C. Lawlor 
and H. Hamill, Belfast. 

9133. VARIABLE Expansion VaLves, J. Johnston, Bir- 
mingham. 

9134. SHuTrLeE Gvarps of Looms, F. Baynes and J. 
Whalley, Halifax. 

9135. SautrLe Guarps of Looms, H. Hodkinson and 
R. Taylor, Halifax. 

9136. CLutcHinc Device for Lamps, E. J. Paterson 
and J. Foxcroft, Dalston. 

9137. Pex for Writixc, J. Hopton and J. E. Ross, 
Manchester. 

9138. CusHion Tire for Crcte WHEE Ls, J. W. Pearce, 
Dublin. 

9139. PLroveus, J. Hocking and R. B. Williams, 
Wadebridge. 

9140. BrusHes, J. Hippe, Manchester. 

9141. Makinc Gas from Muverat Oits, J. Laing, 
Edinburgh. 

9142. Tires, F. Haymes, jun., Manchester. 

9143. AppLiance for Heatine and Cookine, W. Evans, 
Manchester. 

9144. Winpow-sasH ReovuLator, W. Kincaid and A. 
Heaton, Darwen. 

9145. Means for PREsERvING Foop, L. Hiiusler, Man- 
chester. 

9146. Fastener for Winpows, J. B. Clark and J. 
Shaw, Leicester. 

9147. Fitters, J. Bouvier, Manchester. 

9148. Looms, G. Greaves and Hardman Brothers and 
Co., Manchester. 

9149. TELEPHONY, C. Adams Randall, London. 

9150. TRacTION ENGINES and Roap Ro.uers, F. J. 
Burrell, Thetford. 

9151. Cookinc Rances, A. T. Hebron, Whitley. 

9152. Vent-pEc, J. Glover, Ware. 

9153. Drawinc Spokes for Cycies, G. Elliott and T. 
Pattinson, Sheffield. 

9154. Vatves for Steam and Water, W. H. Foster, 


alifax. 
9155. Securrnc TARPAULIN Covers, H. W. Gowanbrae, 


Glasgow. 

9156. PEDAL-PROPELLED Boats, H. 8S. Holgate, Man- 
chester. 

9157. Scarinc Vermin, J. Gibbie and J. Porter, 
Hurlford, N.B. 

9158. Looms, G. Funkenberg, Germany. 

9159. Receptac.es for Street Rervse, J. T. Pearson, 
Burnley. 

9160. Boot-Laceg, P. D. Spitzly, London. 

9161. Trre, E. A. Herbert, Blackheath. 

9162. Arr Enornes, A. Rigby, London. 

9163. Macuines for PreparinG Corron, J: F. Poole, 

mdon. 

9164. Jacquarps for Looms, W. H. Denton and G. H. 
Briggs, London. 

9165. LacE-HOLDER for Boots, A. Franklyn, Man- 
chester. 

9166. Toys, E. Lange, London. 

9167. Lusricatinc AXLes, J. Robertson, A. B. Rudd, 
and H. H. Neilson, London. 

9168. Gear Apparatus for Macuinery, W. Beecroft, 


London. 

9169. CycLe Lamp Bracket, J. A. and H. A. Lamplugh, 
London. 

9170. Nicut-LaMps, J. Jacob, London. 

9171. Gun Sicuts for Use at Nicut, H. de T. Phillips, 


lover. 

9172. Stoprers for Borties or Jars, F. J. Hanbury, 
London. 

9173. Tires for Wueets of Venicies, Count C. de 
Rossetti, London. 

9174. Waeets for VeLoctpepes, C. H. Guest and L. 
Barrow, London. 

9175. CiGaReTres and Cigars, A. L. Morris, London. 

9176. Type, R. 8. Clouston, London. 

9177. Apparatus for SeparaTinc Gases, W. P. Thomp- 
son, Liverpool. 

9178. TurNiING Over Music, R. Timmis and J. F. Bell, 
Manchester. 

9179. Artistic Printinc Surraces, R. 8. Clouston, 
London. 

9180. Fasteners for Braces and Betts, C. Wortmann, 
Manchester. 

9181. Gas Enaines, C. D. Abel.—(Die Gas Motorex 
Fabrik Deutz, Germany.) 

9182. MANUFACTURE of CoLouRING Matters, J. C. L. 
Durand, D. E. Huguenin, and A. J. J. D’Andiran, 
London. 

9183. Manvuracture of CoLovurine Matters, J. C. L. 
Durand, D. E. Huguenin, and A. J. J. D'Andiran, 
London. 

9184. Arc Eectric Lamps, E. C. de Segundo, 
London. 

9185. Gear Cases for Bicycres, F. J. Shore and A. R. 
Tutt, London. 

9186. ConstRucTION of Surps or VessEts, T. R. Oswald, 
London. 

9187. Horse CLoruine, P. Taaffe, London. 

9188. EMBROIDERING Macuives, E. and R. Cornely, 
London. 

9189. CONVERTIBLE Seat and WaLkinc Stick, P. Hoff- 
mann, London. 

9190. ApsusTinc the Openine of Winpows, A. Weiss, 
London. 

9191. AvToorapuic ReoisTers, R. Haddon. —(7 
National Cash Register Company, United States.) 

9192. Nut-crackers, 8. P. Steel, London. 

9193. CorYrEE-ROASTING Macuinery, J. W. Ashby 


uurrey. 

9194. Paint, W. H. Hyatt, London. 

9195. Pweumartic Trres, F. J. Bath, London. 

9196. Frre-pLaces, P. Fowler, London. 

9197. ActvaTINc Horse Cuiiprers, X. R. Meyer, 
London. 

9198. CoLLEcTING Postace Sramps, &c., H. Kritzsch, 


mdon. 

9199. VeLocrPEDE Gear Caszs, G. Taylor, London. 

9200. VELocIPEDEs, G. Taylor, London. 

9201. VenTILaTors, 8. Chi tty London. 

9202. Bank Note Paper, W. Allan, jun., and R. 4. 
Kolb, London. 

3. CramMPpinc Apparatus for Layinc Fuioons, R. 

Allen, London. 

9204. EvectricaL Measvrinc Instruments, H. T 
Harrison, London. 





9205. TurNiNc Latues, F. Schotz, London. 

9206. BOUTONNIERES, H. Lake. —(H. W. Fishel, 
United States.) 

9207. Betis, L. M. Trickey, London. 

9208. Appiiances for Leve.tiine, E. M. Sheldon, 
London. 

9209. Square Driits, R. Bennett, London. 

= Tuer and Fire ALarm, 8. D. McKellen, Derby- 
shire, 


9th May, 1893. 


9211. Improvep Ksirrine Macuiyes, J. A. Burleigh, 
London. 

9212. Wrencues, E. B. Smith, London. 

9218. Sarery Exvevopes, W. R. Dales, London. 

9214. PorTaBLe WaTER Motor, J. Bolgiano, jun., 
London. 

9215. Soon for Borroms of M1Lk Cuurns, W. Smith, 

ndon. 

9216. InrerRNaL Combustion Enoines, J. C. R, Okes, 
London. 

~. Warer-cart and Roiier, F. Moore, Birming- 
ham. 

9218. Rorary Pumps, J. T. Towlson, Norwich. 

9219. Paper Hoiper, J. Symington and J. E. Smith, 
Leeds. 

— LockinG Nuts, &c., R. Turnbull, Newcastle-on- 
Tyne. 

9221. ComBineD Tire, C. H. Fox, Gloucester. 

9222. SeLr-GReEaSING TRAM WHEEL, D. Thomas, Gla- 

norganshire, 

3. Avromatic CourLinG Burrers, J. A. Craven and 

T. Foster, Sheffield. 

9224. — Merazs, C, J. Hill.—(4. S. Hill, United 
States. 

9225. Packinc Borties, J. Hamilton and J. Bentley, 
Birkenhead. 

9226. ImprRovep Nats, W. Rouse and H. Hill, 

Nottingham. 

9227. Nicut Commopes, H. Baggaley and J. Taylor, 

taffordshire. 

9228. ManuractuRE of Monair P.usu, I. Ickringill, 

Bradford. 

9229, Manuracture of Bopy Be tts, I. Ickringill, 
Bradford. 

9230. Construction of Coke Ovens, W. H. Telford, 
Newcastle-on-Tyne. 

9231. Coxe Oven Bencuts, W. H. Telford, Newcastle- 
on-Tyne. 

9232. ImpRoveD Suips’ TececrapHs, E. Fletche-, 
Liverpool. 

9233. Mow1nG Macuings, J. Johnson.—(S. L. McCulloch, 
YVnited States.) 

9234. Carcnes for the Lips of Boxes, I. T. Barclay, 
Glasgow. 

9235. FISHING TacKLeE, D. I. Urquhart, a. 

9236. CoMBING MacHINeEs, J. R. Hoyle and H. Colburn, 
Keighley. 

$237. Lip for CLosinc Fiour Brvs, S. Richardson, 

eeds. 

9238. Firtincs to Recutate Distances between 
DritLtep Hoes, W. Rourke and A. Berry, Man- 
chester. 

9230. InstrcmMENTs for ComparinGc Distances, R. W. 
Slade, Manchester. 

9240. Improvep TUBULAR BoiLers, A. Rodberg, Man- 
chester. 

9241. PuncrurE Preventative, A. Moss, Worcester. 

9242. CHarGinG BorrLes with Liquips, W. Durant, 

heffield. 

9243. Axite Arms for Roap Veuictes, G. Kellner and 
H. H. Mulliner, Birmingham. 

9244. Boots and SHoes, W. Freeman, Leicester. 

— SELF-EXPANDING TiRE, J. W. Radford, Notting- 
nam. 

9246. Rotary Pumps, J. T. Towlson, Norwich. 

9247. aan for Piston Rops, &c., T. Keene, Liver- 
poo! " 

9248. Ink Borries, J. Samuel and A. G. Horne, 
Glasgow. 

9249. Reeps for MusicaL Instruments, H. Metzger, 

London. 

250. AERIAL Locomotive, F. C. Morgan, London. 

1. Struts and Tres for Iron Bripcgs, P. A. Somer- 

ail, Glasgow. 

9252. Rartway SIGNALLING Apparatus, J. H. T. 
Morris, Manchester. 

9253. Printinc CoLovrep Devices, F. W. Mottershaw 
and C. Macintosh and Co., Manchester. 

9254.. PortaBLe Howiprast, A. Cohen and A. A. 
Andrew, London, 

9255. Umprecia Rack, G. C. Bedwell, London. 

0256. Guns for Firinc Torrepors, &c., L. Gathmann, 
London. 

9257. Recoverine Try, C. W. Kriens and J. R. Harper, 
London. 

9258. Preventine Watcues from being STo.en, L. C. 
Wallach, London. 

9259. Fire-crates, E. H. Morgan, London. 

9260. Savinc Lire from Drowninc, C. Howe, Col- 
chester. 

9261. Picks, T. Dawber and J. Duerden, London. 

9262. ELecrric Meters, O. Ericsson, Birmingham. 

9263. ManuracturRING Hats, G. Yule and W. A. Baglin, 
Birmingham. 

9264. Skippinc Box Looms, J. Culpan, London. 

9265. CycLinc Suoeg, J. Wenzel, London. 

9266. CoLovrep Warerrroor Fasrics, T. Birnbaum, 
London. 

9267. Protector for Pyeumatic Tires, G. C. Chitty, 
London. 

9268. Scissors, E. Klaas, London. 

9269. Pneumatic Tires, A. T. Lendrum, London. 

9270. pene, E. B. and 8. Redmayne and R. Pickles, 

mdon. 

9271. MANGANESE Peroxipr, G. 8. Albright and J. J. 
Hood, London. 

9272. Propettinc Apparatus for Suips, T. Armstrong, 
London. 

9273. oe Biocks, FE. Edwards.—(H. Koehler, Ger- 
many. 

9274. INCANDESCENT LicuTiNG by Gas, W. F. Stanley, 
London. 

9275. Construction of Boats, .R. H. Kjellevold, 
London. 

9276. SusPENDING Bopies of Carriaces, F, Vincent, 
London. 

9277. WEIGHING and Test1nG Macuings, G. H. Denison, 
London. 

9278. VenTILatiInc Hanptes of Bicycues, F. W. New- 
man, London. 

9279. Macuinery for Spreapinc Hemp, J. Good, 


ndon. 

9280. Macuinery for Spreapinc Hemp, J. Good, 
London. 

9281. Countinc TELEPHONIC ConveERSATIONS, R. H. 
Gould, London. 

9282, Device for Turrion of ARITHMETIC, W. Franklin, 
London. 

9283. Gyroscopic Toy, C. Adam, London. 

9234. Automatic Sorrine of Coins, A. Silbermann, 
London. 

9285. Drivinc Mecuanism of Bicycies, P. Trouillat, 





















on. 

9286. WHEELS of VeuICLEs, J. Nury, London. 

9287. Fitterinc WaTeR, G. Weddell and J. Clark, 
London. : 

9288. LozenGes, F. W. Warrick, London. 

6289. FrREPROOF StaGe for THEATRES, W. Hargreaves, 
London. 

9290. JouRNAL Boxes, H. Deck, London. 

9291. TREATMENT of O1rs, H. H. Lake.—(W. N. Blak.- 
man, jun., United States.) 

9292. TREATMENT of O11s, H. H. Lake.—(W. N. Blak-- 
man, jun., United —, 

9293. Makino Picments, H. H. Lake.—(W. N. Blake- 
man, jun:, United States.) 

9294. SaLr PUririers, T. Craney, London. 

9295. ELecTRoLytic Apparatus, T. Craney, London. 

9296. AppaRATUs for ELecTROLysi1s of Saut, T. Craney, 
London. 

9297. ELrecTroLyTic AppaRAtus, T. Craney, London. 

9298. Spurs, T. G. and S. Withers, London. 





SELECTED AMERICAN PATENTS, 
From the United States’ Patent Office Official Gazette. 





493,232. Locomotive Borer, J. 7. McLellan, 
Truro, Canada,—Filed February 15th, 1892. 

Claim —The combination, with the crown plate, of 
the sides thereof, the boiler shell surrounding the 
same, the grate, water legs being formed at the sides 
of the crown plate and the shell and extending down 
to the grate, the flue sheet and the flues, the inter 





























mediate water leg terminating al ove the grate and 
formed of a separate plate, the transverse part 13 
thereof, an opening 15 being formed between said 
plate and the flue sheet, and perforations 14 in the 
crown plate and in the end wall or flue sheet of the 
fire-box, substantially as described. 


493,239. Warter-wuecL, S. L. Berry, San Francisco, 
Cal.—Filed May 14th, 1892. 
Claim.—In a water-wheel driven by an impinging 
= or jets, a series of buckets attached to its rim, the 
uckets having a double curve in their transverse 
section, and a backward curve in the plane of rota- 





tion, as herein described; the outer ends of the 
buckets open in the form of a trough, and the extreme 
end of the bottom and sides bevelled to an edge so as 
to cut the jet transverse to its course, without dis- 
turbing the stream in entering, in the manner sub- 
stantially and for the purposes described. 


493,243. Exectric Switcn, W. F. Bovsert, Utica, 
N.Y.—Filed February 17th, 1892. 

Claim.—(1) The combination of a switch disc, an 
operating lever having cam faces within an opening 
in the lever, a pin from the disc projecting into 
opening of the lever and a spring connecting the lever 
and disc, substantially as set forth. (2) The combina- 














tion of a pair of movable discs carrying conductors, a 
spring ind dent of the ductor between the 
discs operating to separate them, and a stationary 
conductor having opposite stationary faces between 
which the movable conductors are held, substantially 
as set forth. 
493,282. Device ror Movinc Hatcn Ptates, A. 
McDougall Duluth, Minn.—Filed March 27th, 1890. 
Claim.—An improved castor for moving hatch plates 
consisting of a main portion a, having depending 
lugs c; a roller d having bearings in the lugsc c; 4 








cylindrical stud or projection g integral with the main 

portion a for the purpose mentioned ; and an opening 

J within the main portion above the roller for the 

purpose mentioned. 

493,296, Bunpie Freeper ror THRASHING MACHINES, 

F. Robertson, Loami, Ill.—Filed March 9th, 1892. 

Claim.—In a bundle feeder for thrashing machines a 

tapering feeder bar provided with serrations on its 








upper edge, and having at its wide end a transverse 
hold ada) to receive an excentric by means of 
which said feeder bar is operated in combination with 
mechanism for im) .to. said feeder bar for a 
So alma movement as set forth and for purpose 
8’ - 
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ARGENTINE. 
(Concluded from page 378.) 

In Buenos Ayres there is still much to be done in the 
matter of drainage, a large number of houses using cess- 
pits only. This, however, is a question of time and 
money, and there is no reason why the town should not 
in the course of a few years be as perfectly drained as 
any town existing. In the provinces there is much to be 
done in the matter of drainage and water. As they in- 
crease in size, provincial towns will undoubtedly follow 
the lead, and it ought to be assumed that British manu- 
facturers will not fail to obtain a share of the orders for 
the material which will be required from time to time. 

In building construction two extremes are noticeable : 
the poor quality of native material, and elaboration in 
design. Native bricks are of. the worst description, 
irregular in shape, and very soft, whilst the mortar 
generally used is little better than mud. Plaster work 
is extensively used, but materials and workmanshi are 
so indifferent, that a few years’ wear suffice to bring 
buildings into a condition one might expect to find them 
in at ten times their age. In design great scope is 
allowed; and in the two or three principal towns of 
Argentine, Buenos Ayres in particular, one cannot but 
be struck with the grace and beauty of many of the 
buildings both private and public. Mongrel designs are 
plentiful without doubt, but as compared with the severe 
designs one is accustomed to in our own country, this 
great diversity of design is at least refreshing, and in 
harmony with the prevailing fashions of the inhabitants 
as regards costume. Italian marbles are largely employed 
for building purposes, being cheap, on account of the 
Italian passenger steamers bringing large quantities as 
ballast. This is a good feature in Argentine buildings, 
and to a large extent compensates for the poorness of the 
brick and plaster work. Marble is quarried in certain 
parts of Argentine, but is poor in quality and appearance, 
ana used for second-rate purposes. 

It can be assumed that nearly every nationality of the 
world is represented in Argentine. The Italians, however, 
seem to be making the country their own, and they out- 
number any other foreign nationality by far. They con- 
stitute the mass of the imported working class, and 
rightly so, experience showing that their native habits 
make them very suitable for the climate and the con- 
ditions of life customary in the country. Their habfts 
are frugal, and they will exist upon such food and under 
such conditions as a Northern European would be 
altogether dissatisfied with, saving a considerable part of 
their earnings—which when not employed in business or 
trade is usually remitted to Italy for investment, or for 
their poorer relations. Many of them are constantly 
travelling between their native country and Argentine, 
engaging in harvesting operations in both countries, and 
saving a portion of their earnings even after paying their 
passage fares. The French Basques are very desirable 
emigrants, and are doing well at farming. Many of them 
realise handsome incomes in the course of a few years 
from very humble commencements, and it is not unusual 
to meet with farmers making from £1000 to £2000 in a 
year, who a few years ago were working for others. 

British agriculturists have taken most kindly to stock 
farming, and are nearly invariably doing well at it. The 
majority of the stock farms are owned or managed by 
English, Irish or Scotehmen. They have imported the 
best stock procurable, and are rapidly improving the 
breed of animals in the whole country, with the result 
that both flesh and wool, being of an improved quality, 
are realising higher prices, and obtaining for Argentine a 
position in the purchasing markets for such produce, 
proving at the same time good customers for the high- 
class stock bred in our own country. Carelessness and 
indifference have to a large extent been responsible for 
the low grade of animal produced by Argentine in the 
past, but as the quality of her flocks and herds is improv- 
ing every year. The time is not far distant when her 
breeders will be able to obtain for their animals and 
products, prices as high at least as those of other 
countries are fetching. 

It would be out of place to close these remarks without 
reference to that greatest of Argentine follies—the city 
of La Plata. Conceived in a spirit of jealousy by the 
province of Buenos Ayres—as against the growing 
influence and importance of the city of Buenos Ayres, it 
was designed, laid out, and built within the short space 
of four years, and is rightly called the city of palaces. 
The United States of America acted in a similar manner 
in the we Washington, but the States could afford 
to have a ‘White Elephant” town, whereas Argentine 
has not a penny to spend on such folly. To complete the 
— of La Plata over Buenos Ayres, extensive docks 
were built at Ensenada—a place on the River Plate a few 
miles north of the city—the idea being that, given docks, 
La Plata could not fail to rival and surpass Buenos Ayres 
in the extent of its commerce, and its importance politi- 
cally, the latter being the principal interest considered. 

The town is full of big buildings, and it must be 
admitted that in planning it great care and forethought 
was displayed in arranging everything as conveniently as 
possible, and in distributing the fine buildings throughout 
the town, instead of putting them close together, as is 
the custom in most towns. The bank buildings, law 
courts, municipal offices, House of Senators, Govern- 
ment House, museum, theatre, and railway station are 
all extensive, elaborate and costly structures, “ ginger- 
bread ” in many respects, and not so solid as meets with 
the idea of practical Europeans. Nevertheless, they are 
pleasing to the eye, and ornaments to what would other- 
wise be a monotonous town. The plazas and some of 
the streets are well planted with trees, whilst just out- 
side, and within a short distance of the principal part of 
the town, plantations of eucalyptus trees form pleasant 
walks and drives. There is a good system of tramways 
throughout the city, and an elaborate electric light in- 
stallation far in advance of Buenos Ayres. 

But, in spite of all this, La Plata is practically a dead 





city. While the money lasted, building operations went 
on merrily, and the business created thereby gave the 
town an air of  aigs.t pe With the last of the money, 
however, came the end of the town’s artificial prosperity, 
and at. the present moment La Plata exists principally 
for its law courts and House of Senators, which were 
removed from Buenos Ayres. In the latter town they 
would be much more convenient; people interested in 
such business suffering considerable loss of time and 
expense in journeying between the two towns. La 
Plata’s streets present a melancholy spectacle; but few 
people are to be seen, numbers of houses are unoccupied, 
and grass is growing on all sides. Legitimate business 
there is practically none, and the amount of capital sunk 
in land and buildings, bringing in little or no return, is 
monstrous. Anyone wishing to see a piece of true 
optimism should look on La Plata. It is one of the best 
examples Argentine can show, and well illustrates that 
optimism which again and again has thrown the country 
into the throes of financial panic and disaster. Whether 
La Plata will ever realise the idea of its conceiver it is 
difficult to say, when we consider the great recuperative 
powers of the country; but there is no doubt that for 
many years to come the capital sunk in the town will be 
nearly entirely unremunerative; and as in the meantime 
want of funds will not allow that expenditure on main- 
tenance essential to keeping the town in the barest 
repair, it seems probable that only some unexpected and 
unlikely spurt of trade will save the town from a gradual 
decay. 

By far the most important phase in Argentine affairs, 
as concerns the public of this country, is the financial 
reek and as the public finances of Argentine are 

ound up with the political situation, it is impossible to 
speak about finance without considering politics. Un- 
fortunate is it for Argentine and her population that 
politicians can so influence her financial position for good 
or bad, especially when we recognise that in the past bad 
influence has been the rule rather than the exception. 
The amount of public money that has been wasted or 
stolen in Argentine during only the past six or seven 
years is shocking, and it is rendered more shocking when 
we consider that the men responsible for the greater 

ortion of these thefts and extravagances are, and have 

een, men holding important public and _ political 
positions. Such daring tales are related in Buenos 
Ayres, that one hesitates to ask steady-going English 
people to accept as truth many of the incidents leading 
up to the last crisis, in which wholesale theft was 
practised, and that, too, by some of Argentine’s leading 
— men. Such instances as the same piece of land 

eing sold to and paid for by the Government three times 
over, two-thirds the cost of a warship paid away and 
nothing for it, the loss practically of 150 million dollars 
at least by the National Bank in three years, and other 
similar cases, give an idea as to the corruption and gross 
carelessness going on during, in particular, the Celman 

inistration. 

Many other instances, nearly as remarkable, could be 
quoted, Buenos Ayres containing many palaces built and 
inhabited by men who have become rich, directly or 
indirectly, by such practices. From a financial point of 
view the Buenos Ayres Waterworks bears an evil reputa- 
tion, and justly so, looking at the figures in connection 
with the undertaking. The outlay was fixed by Congress 
at £2,000,000. The works and concession were trans- 
ferred to Messrs. Hale and Co. for £4,200,000, and 
ultimately the figures reached the enormous capital 
value of £10,000,000 on Baring Brothers undertaking to 
finance the concern. The company has lately been at 
loggerheads with the town government, and lost an 
action brought against it by the Government to recover 
rates representing an amount of £400,000, collected by 
the company and claimed by the authorities. The 
enormous sum representing the expenditure on this 
undertaking leads one to wonder at what the results will be 
when the works are completed and the whole of the 
machinery of the company in full work. 

In such ways as these one of the naturally wealthiest 
countries of the world is again and again reduced nearly 
to the level of bankruptcy ; and in spite of the lessons of 
the sons the recurrence of such a position of affairs is 
nearly as certain as day and night. The past has been a 
series of ups and downs, and until the country is governed 
by an honest party, it is idle to expect that the future 
has anything better in store. The methods of electing 
Parliamentary representatives have been essentially cor- 
rupt, and are at the present moment but little better. 
Intimidation and bloodsheding have been practised whole- 
sale to obtain power for a corrupt party, and in many 
towns and districts honesty in voting has been out of the 
question, force being used unhesitatingly when thought 
necessary. 

An honest and strong political party can only be got 
into power when elections are conducted on fair lines, 
and many maintain that this can only be achieved by 
revolution—might standing before right. Without doubt 
some of the revolutions of late years have done much to 
pave the way for an approach to political honesty, and it 
is just possible that as the influence of foreigners 
increases, corruption may decrease, and the country drift 
into a more settled state. Human nature, however, has 
to be dealt with, and it will be found a difficult task to 
wean the Argentine politician and Government official 
from those extravagant customs which time after time 
have been the means of plunging the country into finan- 
cial difficulties. There are signs that the population are 
determined to have an improvement in the system of 
government, and the House of Deputies contains men of 
honest convictions and firm resolves for the country’s 
good. A strong popular party is wanted containing men 
of ability, position, and wealth, powerful enough to deal 
with the corrupt section of Parliament, and strong enough 
to control the actions of the army and navy officers who 
possess such a transcendent influence on the political posi- 
tion of the country. The army is a very important factor in 
political matters, and a few disappointed officers can 





start a revolution without much difficulty, the proeeset of 
the circumstances attending revolution being sufficient 
inducement for the rank and file to follow their officers. 
Unfortunately the army is largely composed of the very 
scum of the population, and such being the case, it is easy 
to understand the country’s position in this respect. 

The currency question is an important one, and affects 
expansion of trade very considerably. Owing to the 
speculations and extravagances of late years the value of 
the paper currency of the country has become reduced 
very considerably, and at the present moment—rather 
more than three years since the’ last crisis broke out— 
the premium on gold is between 210 and 220, or put into 
actual practice, a paper dollar, worth at par 4s. 2d., is 
now worth about 1s. 4d. in bullion, showing a depreciation 
of 2s. 10d. on the original value. These constant fluctu- 
ations in exchange are most trying for commercial firms 
remitting abroad, and when the rise or fall is sudden and 
extensive large sums are often made or lost by difference 
in exchange alone. Gold being rarely used in the business 
transactions of the country, buying and selling have to be 
conducted in paper, although they may bear a gold basis. 
A merchant buys material from abroad, for which he 
has to remit gold draughts in payment; he adds his 
profit charges, and then transfers the total into paper 
currency at, say, the current rate of exchange. It may 
be that the merchant pays the greater part of the cost of 
the material by bills, say, at three and six months, and 
that between the time of selling the material and 
meeting his bills a heavy fall may take place 
in paper. The merchant receives his payment based 
on, say, a 200 premium, but when purchasing gold 
to meet his bills, the premium may have gone 
up to 220, or even more, during the period between selling 
and paying; and in such a case the merchant suffers a 
loss of 10 per cent. on the value of the transaction. It 
may, however, happen that the opposite is the case, and 
that paper increases in value. In this event the merchant 
is the gainer, and the customer the loser, so to speak. 
This gives business transactions a speculative character, 
and so it is usual to make allowances for anticipatory 
losses through bad exchange. As a consequence the 
prices of imported goods are inflated considerably, and 
high prices prevail generally, helping to bring about that 
extravagant cost of living for which Argentine and other 
South American countries are notorious. 

The uncertainty of the political future is doubtless, to 
a great extent, responsible for the present fluctuating 
exchange, unfounded and extravagant rumours being 
often the cause of those sudden rises and falls on the 
money market, so puzzling to those unacquainted with 
the condition of affairs in the country and the character 
of the Argentine people. It is but a few weeks ago that 
a rumour of the Government having ordered a complete 
set of machinery for printing paper money sent the value 
of paper down violently, the opinion being that the 
Government would be issuing unlimited quantities of 
paper money backed by no solid-value. With distrust 
reigning supreme, and suspicion rampant, small wonder 
is it that Argentine’s financial affairs are still in an 
unsettled and unsatisfactory condition. Nor can any real 
improvement take place until honesty in government and 
politics replaces the corruption of the past, and attention 
is devoted to the developing and fostering of those 
sources—natural and otherwise- -from which the country 
has, and still can, derive moré than sufficient income to 
meet a reasonable expenditure. 

When we consider the size of Argentine, the richness 
of its soil, its capacity for the production of immense 
quantities of food stuffs—animal and vegetable—the pro- 
gress it has made during the past seven years, and the 
immense field still available for enterprise, we cannot but 
think that there is some excuse allowable for that 
optimism so characteristic of its people. In 16886, 
250,000 tons of grain were exported; in 1891, the 
quantity was four times as great. In 1886, 5125 miles 
of railways were in use and construction; and in 1891, 
14,280 miles. Customs receipts in 1892 were £3,000,000 
above those of 1891. In 1892, two million tons of wheat 
and maize were produced, 50,000 tons of linseed and 
other corn, besides vast quantities of Alfalfa hay, and 
grapes, sugar, and tobacco in increasing quantity. The 
country contains 1} million square miles, nearly all 
available for production in some respect; and of this, 
only 10 million acres—or about 16,000 square miles—are 
under cultivation. This is all evidence of what can and 
should be accomplished, and of the importance to the 
world of Argentine’s future as a food-producing country. 
That, too, in spite of its serious and constant checks 
through political and financial fiascos. 

It may seem strange, but it is a fact nevertheless, that 
the present depreciated value of paper is favourable to 
the agriculturist, in that, whilst he sells his produce for 
gold, he pays his labourers and his other expenses in 
paper, which he has received, based on the gold value of 
his produce. The lower paper gets in value the more of 
it the agriculturist receives in exchange for his crops; and 
as the paper value of wages (in particular) is not increased 
in proportion to the depreciation in value of paper, the 
farmer is consequently so much to the good. The wage 
earner undoubtedly suffers the lower paper gets in value, 
the purchasing power of the dollar being reduced in 
accordance with the rise of the premium on gold. Immi- 
gration is helping the employer of labour in this respect, 
and it is improbable,even were paper to reach a par value 
with gold, that the high wages of the past would be 
maintained. 

In conclusion, a remark may be ventured as to the 
fallacy of gauging the affairs and condition of Argentine 
by what is transpiring at its capital, Buenos Ayres. The 
city of Buenos Ayres is primarily responsible for the 
present financial disorder ; but it must not not be imagined 
because Buenos Ayres has got itself and the public affairs 
of the country into trouble, that Argentine, as a whole, is 
ina badcondition. By no means. The wealth-producing 
districts of Argentine are just as healthly to-day as they 
ever were, and they will continue so in spite of the errors 
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and crimes of Buenos Ayres. Cedulas have depreciated 
frightfully, but the land they in part represent is just as 
good to-day as it was before cedulas were offered to the 
public, and has not depreciated one iota in productive 
value, in spite of what oe happened to investors in the 

per representing it. Unhealthy and ridiculous specu- 
ation is the cause of the present financial trouble; but 
through it all, the farmer has continued to sow his seed 
and reap his harvests, the stock man to increase the 
quality and quantity of his flocks and herds, whilst in 
other directions, sugar, tobacco, grapes for wine-making, 
fruit, &c., cultivation has been making satisfactory strides. 
More and more land has been put into cultivation, and 
large quantities of valuable machinery have been imported 
for cultivating it and dealing with its products; the 
population has increased in spite of the puzzling influx 
and efflux of the Italian immigrant. Railway extension 
has gone on, although on a limited scale ; new and far-off 
districts have been brought within the range of practical 
development ; shipping accommodation is vastly superior 
to what was the case five years ago, and the general 
tone of business is healthier than it was during that 
golden period when merchants and bankers were realising 
unnatural profits, and were doing too well to care about 
giving attention to minor business items. Shaky firms 
have been weeded out, and many salutory lessons learnt 
by firms of good standing. All this is evidence that the 
country is not merely a mushroom, but is a substantial 
edifice with a sound foundation. Were this not a fact, 
Argentine would certainly have sunk under the weight of 
its last affliction, and it is due to its undoubted sterling 
resources that it has been able to weather the storm so 
far, and that there is ground for the belief that it will 
ultimately recover from its troubles, and be relieved—for 
a time at least—of the stigma at present resting on its 
name. 

Between difficulties resulting from trade pure and 
simple, and those arising from insane speculation, there 
is a great difference. Argentine’s present troubles arise 
nearly entirely from the latter cause, and although it is 
impossible that a country can encounter such a financial 
breakdown as took place in 1889-90, without its effect 
being felt by the trade of the country generally, still 
British manufacturers, who have in Argentine a market 
for their productions, should by no means look on the 
market as lost to them—even for a time—but can be 
advised to give Argentine their continued attention, and 
it can reasonably be anticipated that with the exercise of 
care in the conduct of their business, they should be able 
to keep their hold on the market with results satisfactory 
to them, until the better times arrive, when Argentine 
will again be figuring as a large purchaser of so many of 
the products of our manufactories. 








BLOWING ENGINES FOR LUXEMBURG BLAST 
FURNACES. 


THE tendency of continental ironmasters is to follow the 
American practice of building very large blast furnaces, and 
providing each furnace with its own powerful blowing engine, 
capable of delivering a considerable volume of blast, and 
that at high pressure when required. The Grand Duchy of 
Luxemburg, though very small for an independent country, 
is an important iron-making centre, contributing about 
one-tenth of the whole quantity of the pig iron produced in 
the Zollverein, of which it forms part. The phosphoretic 
nature of the ore, resembling that of Cleveland in com- 
position, though not in deposition, eminently fits it for 
producing basic pig to be converted into steel by the Thomas- 
Gilchrist process; and all the seven ironworks now turn 
out this special quality of pig in continually increasing 
proportion as compared with forge and foundry iron. 
The positions of the ore deposits and ironworks are 
shown in a map of Grand Ducal Luxemburg, published 
in connection with an article on the railways of that 
country.* The number of furnaces and their dimensions 
have during the last few years been constantly increasing, 
until at the beginning of last year the Société des Hauts- 
fourneaux Luxembourgeois—now fused with the Rothe Erde 
Company of Aix-la-Chapelle, under the style of Aachner 
Hiitten-Actien-Verein—brought the number of furnaces up 
to twenty-two, with a new one of Silesian type, 20m. = 653ft. 
high, and 7m. = 23ft. in the boshes. This furnace is unlike 
the others of the district in being built entirely of fire-brick ; 
that is to say, without the usual outer casing of ordinary 
bricks, while the hearth and shaft are independent of each 
other, so that either may be reconstructed separately. More- 
over, the charging platform is quite separate from the furnace, 
being supported by four lattice stanchions, arranged so as to 
form a square figure round the furnace, while five intermediate 
floors range at equal distances from top to bottom, serving 
for inspection and repairs to the shaft. Indeed, the whole iron 
structure was erected first of all, to serve as a scaffolding for 
building the furnace. The latter is blown by six tuyeres, the 
blast being produced by a powerful blowing engine erected by 
the Cockerill Company ; and so satisfactory has this furnace 
and its accessories been found, that the two old furnaces have 
been successively reconstructed to the same model; and the 
second 254 m. = 84ft. high, is to be blown in on 31st May. 

The Cockerill Works at Seraing, Belgium, originally 
founded, in 1817, by an Englishman, John Cockerill, have 
been engaged from their commencement on blast-furnace 
blowing engines, which were originally of the beam variety. 
In 1853, however, the Société de l’Espérance, finding its 
blowing engines inadequate to requirements, called upon the 
Cockerill Company to construct a new one. But, as the 
furnaces were built between the road and a hill, there was no 
room for a beam or horizontal engine; and the late 
M. Brialmont, then engineer-in-chief to the Cockerill Com- 
pany, got out a vertical arrangement of engine with air 
cylinder above, which was erected between two blast 
furnaces. This arrangement soon developed into the Seraing 
type of blowing engine, which, with continually increasing 
dimensions, improvements suggested by practical experience, 
and refinements of detail, has become widely known and 
highly appreciated on the Continent, two specimens having 
been illustrated in these columns.+ During the forty years 
which have elapsed, the Cockerill Company has turned out 

* See TnE ENGINEER, Vol. lxxiii., page 247. 
+ See Toe Enctneer, vol. lvii., pages 92 and 166, ‘The Reschitza Iron 


and Steel Works,” and vol. Ixiv., page 214, “‘The Athus Iron and Steel 
Works.” 








155 blowing engines of the Seraing type, which are found, 
not only in Belgium, where they are made, but also in 
France and Germany, many in Luxemburg, and even in 
Russia and Austria- Hungary; indeed, there is no iron- 
producing country where the Seraing type is not represented. 
The following tables give the leading dimensions and parti- 
culars of the original type of Seraing blowing engine made 
in 1853, and the ultimate development of that type—the last 
of the series—in 1892 :— 


1853.—Single Cylinder Non-Condensing Engine. 

Pressure of blast in a column o! 

mercury... .. .. .. «. 12cm.= 47in. 

equivalent to 2°32 1b. per sq. in. 
Steam pressure .. .. .. 24 atmospheres = 36} lb. per sq. in. 
Diameter of steam cylinder 1°054 m. = 41}in. 
Diameter of air cylinder .. 1829 m. = 6ft. 
Piston stroke oo oe oe cof 2488 m. = Sit. 
Revolutions perminute .. .. 12}. , 

1892.— Woolf Engine, Condensing. 

Pressure of blast in a column of 

mereury.. .. «2 8 «- 

equivalent to 
Steam pressure .. .. .. 
Diameter of H.P. cylinder 
Diameter of L.P. cylinder 12 = 47}in. 
Diameter of air cylinder .. .. 3 metres = ft. 10jin. 
Piston stroke .. .. .. .. 2°438m. = 8ft. 

Revolutions perminute .. .. 15. 

Although, for an equal quantity of blast, slow-speed blowing 
engines cost less than those making a large number of revolu- 
tions per minute, ironmasters generally prefer those of the 
Seraing type, on account of their higher useful effect, lower 
consumption of steam, easy maintenance, and slight repairs. 
But, as the Cockerill Company has six blast furnaces at the 
Seraing Works, and is part owner of some ironworks in the 
South of Russia, where there are four furnaces, its engineers 
have followed very closely the progress made in blast-furnace 
plant, and, considering the time had arrived when the Seraing 
type of blowing engine is insufficient for requirements, 
decided to get out a new and more powerful type ; the chief 
engineer, Herr von Kraft, M. Inst. C.E., experiencing no 
doubt a certain amount of satisfaction in creating a new 
type. A favourable occasion for carrying this project into 
execution presented itself when the Société des Hauts- 
fourneaux Luxembourgeois erected the new blast furnace 
above mentioned, of greater capacity than any other in the 
district, and called upon the Cockerill Company to supply a 
blowing engine capable of fulfilling the following conditions : 
Quantity of air drawn in per minute at the pressure and 
temperature of the atmosphere, 650 cubic metres = 2296 
cubic feet ; pressure of blast in a column of mercury, 20cm. 
= Tjin., equivalent to 3°87lb. per square inch; steam pres- 
sure, 5 atm. = 734]b. per square inch. 

Although the capacity of the Luxemburg furnaces and the 
ores smelted in them do not require a greater pressure of 
blast in ordinary working, the Cockerill Company’s engineers, 
having extensive experience in blowing engines, were not 
content to design the engine for this pressure only, knowing 
well that an unexpected hitch, or even the ordinary work- 
ing of the furnaces, often requires a blast of much greater 
pressure, sometimes for a long-continued period. They 
therefore calculated the engine so as to be capable of yielding 
a blast, under sufficiently economical conditions, at a pressure 
which may attain 30cm. = 11}Zin. of mercury, or 5°81b. per 
square inch. Actual experience has shown the wisdom of this 

roceeding, because, since the engine has been started, it has 
en found necessary for a certain period, to blow at 28 cm. 
= llin. of mercury, or 5-42]b. per square inch, very nearly 
up to the limit. The following are a few of the principal 
dimensions of the engine :— 


25°4 cm. = 10in. to 30°5cm. = 12in. 

4°92 to 5°9 1b. per aq. in. 

. 5atmospheres = 73$1b. per sq. in. 
085m. = 334in. 


Diameter of aircylinders .. .. .. . 2°85m. = 923}in. 
i. high-pressure cylinder. . . O-9m. = 35y,in. 
ee low-pressure > + . 15m. = 59,,in. 

Piston stroke. . os 0 és . 15m,.=4ft.11,4in. 

Revolutions perminute .. .. .. L 

Diameter of single-actingairpump.. .. .. .. 0°75 m. = 29hin. 

Ditto stroke -. O'75m. = 29hin. 


Two differential pumps for tuyeres, diameters l4and 20 cm. 


Ditto stroke - 
Diameter of feed pump cm x 
Ditto stroke ” eae ee . 0°465m. = 18,4in. 
Fly-wheel, 14} tons, external diameter .. .. 6°12 m.=20ft. lin. 

The cranks of this compound engine are keyed on the 
shaft at right angles. The bed is formed by two box castings, 
leaving a space between them for the fly-wheel, the centre of 
one of them being in the centre line of the high-pressure 
cylinder, and that of the other in the centre line of the low- 
pressure cylinder. Each of the castings carries one of the 
plummer blocks of the main shaft. Part of the fly-wheel 
rim is cast hollow, in order to favour the balancing of the 
engine; and the fly-wheel is made comparatively light, on 
account of the cranks being at right angles and the engine 
running at a moderately high speed. The main shaft, the 
cranks, piston and connecting rods, and generally all the 
forged parts are of Siemens-Martin steel, produced at Seraing, 
and the main bearings are cast of a specially strong iron; 
lined with white metal. 

From each end of the two box-castings, and in the plane 
of their two centre lines, rise four straight uprights, of rect- 
angular section, cast hollow, forming the main frame of the 
engine. The two uprights of a pair are slightly inclined to 
one another at the top, and carry an air cylinder directly, 
without the interposition of any girders orarchitrave. Each 
of the two steam cylinders is bolted laterally just under- 
neath the air cylinder between the two uprights of each pair, 
a strong cotter, as in the sketches, preventing any tendency to 
slip. By this arrangement each 
steam cylinder is enclosed and sus- 
pended between the two uprights, 
being supported—like the air cylinders 
—without the aid of any cross stay 
or entablature, while at the same time 
constituting a strong tie, this method 


.- 0°75m. = 29}in. 
. 0°125m. = 4{fin. 


oO ing the steam and air cylinders 
-€ Gace being one of the characteristic features 
E*"« of the engine. The holes for the 








ano bolts which attach the steam and 
canes’ J eso%, blowing cylinders to the uprights are 
CYLINDER] | LONS made oval, so as to allow for the ex- 
| pansion of the metal of the cylinders. 
The two pairs of uprights are con- 
nected, in the direction parallel with 
the main shaft, by strong arched 
castings at the height of the first 
floor or landing; and the blowing 
cylinders are also connected by a cross-stay. These various 
ties give great stability to the structure, notwithstanding 











its great height, a stability which is not impaired by the 
forces, the action of which is always central. 

The intermediate receiver surrounds the small cylinder, so 
that outwardly the two cylinders have the same appearance. 











The distribution of steam is effected by piston slide valves 
which are very much in favour on the Continent for the large 
engines of ironworks. Each of the piston slide valves con. 
tains two supplementary valves, also of the piston type, for 
expansion, which is variable by hand, after the manner of 
the Meyer gear. In order to leave the inside of the main 
slide valve free for the expansion pistons, it is driven by two 
excentrics and their rods. The exhaust pipe leading from 
the low-pressure cylinder is provided with a double valve, 
which permits of condensing or not at pleasure. All the 
pumps are driven by two parallel beams worked from the 
crosshead of the low-pressure piston. The air pump is of 
the ordinary design and single-acting. The pumps for circu. 
lating water through the tuyeres are differential and double. 
acting, soas to deliver a constant stream; and the feed pump 
is of the plunger variety. The condensation apparatus has 
been designed with great care and thought, for the following 
reasons :—When the water is low the injection cock is ag 
much as 6°9 m. = 22ft. 8in. above the level of the hot well, 
and in addition to this—a circumstance not at all favourable 
to the vacuum—the water is very hot, so that a considerable 
quantity is required to effect condensation under suitable 
conditions. On this account it was found necessary to replace 
the injection cock and pipe of ordinary proportions by others 
of 0:2 m. = 7fin. diameter. The use of a cold water pump 
would have entailed unnecessary complication and loss of 
ower. 

‘ The first-floor or landing, mentioned above, gives access to 
the cross-heads, the lower stufling-boxes, the steam pistons, 
and the piston slide-valves. It is on this floor that the 
regulator, called ‘‘ moderator,” is placed; but the latter may be 
worked from the ground level. ‘The injection cock may also 
be worked from either the first-floor or the ground level. The 
second-floor or landing—placed at the height of the upper 
covers of the steam cylinders —- gives access to the upper 
stuffing-boxes of those cylinders, and also to the steam pistons 
and piston slide-valves. From the same floor access may be 
obtained to the stuffing boxes of the blowing cylinders and 
their lower valves. Lastly, a third-floor or landing, still 
higher, permits of inspecting and overhauling the upper 
valves of the blowing cylinders. All these floors are laid with 
striated plates, and are gained by handsome staircases of 
wrought iron, arranged against the wall of the engine house, 
The bottoms and covers of the blowing cylinders are cast 
with manholes for giving access to the cylinders. 

This arrangement for carrying the air cylinders directly, by 
the uprights forming the engine frame, leaves the under 
surface clear, and is far preferable to that of employing the 
truncated casting, often found placed on the steam 
cylinder of other blowing engines, for supporting the air 
cylinder. The pistons of the air cylinders have metallic 
packing; the inlet and delivery valves are seated in two rings, 
surrounding, one the top and the other the bottom of the 
blowing cylinder, an arrangement now often adopted, which 
is due to Mr. Galloway. The valves, which are of felt and 
leather, work very satisfactorily. The delivery valves are 
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arranged over the air inlets; and slackening the nut of a 
single bolt suffices to unship a set of valves. 

The lubrication of the working parts, except the cylinders 
and other portions under steam, is effected by a special grease 
of great consistency, very much used in France and Belgium 
on account of the cleanliness and economy which it secures. 

Although it was stipulated in the conditions that the 
engine should draw in per minute 650 cubic metres = 2296 
cubic feet of air while making thirty revolutions, that 
quantity is obtained with a smaller number of revolutions. 
The volume delivered by the air pistons at thirty revolutions 
is 781 cubic metres = 2757 cubic fect per minute; and the 
loss is so slight as to be scarcely shown in diagrams taken 
from the air cylinder. This is easily accounted for. The 
clearance spaces of the blowing cylinders are at the top 7;'; per 
cent., and at the bottom 7; per cent. of the volume 
engendered by the piston. While blowing at the slight 
pressure of 20 cm. = 7{in. of mercury, the loss is only 2 per 
cent. on the volume of air drawn in; and the old idea that the 
dead spaces of blowing cylinders constitute an actual loss is 
now exploded. It is true that they cause a diminution of the 
volume entering the cylinder, but not a loss of mechanical 
power. The work which the engine furnishes only corre- 
sponds with the quantity of air really drawn in, irrespective 
of the dead space; and the power required to compress the air 
in the dead space is restored at the next piston stroke. The 
only point to be attended to is to make the cylinders a little 
larger, so as to draw in the desired ge! of air—the duty 
of the engine depending merely on the volume delivered. 

The official trials were made—so far as it was possible to 
maintain a constant régime or working of the engine—under 
the conditions of the contract; that is to say, while blo 
with an air pressure of 20cm. = 7jin. of mercury, an 
running at thirty revolutions per minute. The effective 
pressure in the steam pipe was 5°2 atmospheres, or 
76 1b. per square inch; and the diagrams were taken simul- 
taneously from the steam and blowing cylinders, the engine 

iving out 531 indicated horse-power. With reference to the 
, en. of the air cylinders, it should be observed that they 
are probably under the mark, as no weaker springs could be 
found for the indicator. As observed above, the working of 
the furnace required, at a certain period, a blast pressure of 
28cm. = 1lin. of mercury, when the pressure in the steam 











: 








May 26, 1898. 


THE ENGINEER. 


441 











BLOWING ENGINES—LUXEMBURG BLAST FURNACES 


THE COCKERILL COMPANY, SERAING, ENGINEERS 

















































































































=>- | 
TMM ee Be Bg 


























Outside | Diameter of Flywheel 6.°120 






















































































| 
a 4 
Delwery of IK {- 









































\ Circulating Pump NS j | 
! | < 


+ 
Delwery cf Feed Pap 





















“Te Excise” 


pipe was 4°8 atmospheres — 
vacuum 0°655 m. or 25in., the engine making twenty - five 
revolutions per minute, and the power developed being 
493 indicated horse-power. The annexed diagrams were 
taken from the steam cylinders under these circumstances; 
and it will be noticed that, with a pressure of blast much 
higher than the normal, steam was admitted to the small 
cylinder during 0°45 of the stroke. As the volumes of the 


cylinders are in the ratio of (3) = 2778, there was an 


expansion from one to six, which is very suitable for the 
initial pressure of 4°8 atmospheres = 7041b. per square inch. 
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One of the blowing engines for the Cockerill blast furnaces 
at Seraing, also a compound engine, has steam cylinders of 
the same dimensions as the engine under notice; but the 
blowing cylinders are only 2°15 m. = 84fin. in diameter, because 
the ores smelted at Seraing require a higher pressure of blast— 
generally as much as 0°305 mm.=12in. of mercury. The ar- 
ia gene of this engine differs from the Luxemberg engine 
under notice, in the steam cylinders being placed at the top of 
the frame, and the blowing cylinders in the bed plate, under 
the crank shaft, while the distribution of steam is effected by 
double-beat lifting valves. This was somewhat the fashion 
when the engine was built; but the Seraing enginters greatly 
prefer, and with reason, the Luxemburg engine, which, with- 
out the slightest ornament of any kind, is handsomé in its 
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DUPLEX HYDRAULIC CRANE. 





THE crane illustrated on page 448 has been constructed to the 
designs of Mr. S. T. Croasdell, for The Moss Bay Iron and 
Steel Company, Workington, for transferring ingots to and 
from the soaking pits or mill furnaces and cogging mill feed 
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rollers. The most striking feature about the crane is the 
double jib; this, although not a novel form of construction— 
a double jib hand crane having been used in constructing the 
pier and breakwater at Aberdeen—is, however, the first appli- 
cation of the principle to steel works cranes actuated solely 
by hydraulic power. The crane is designed to lift a load of 
three tons ata radius of 34ft. 6in. on one or both jibs, each being 
actuated independently. The framework is of mild steel 
plates and steel angles, with strong diagonal bracing. Each 
jib is 36ft. 4in. long from the centre of the crane post to the 
extreme end of the framework, the width being gradually 
increased from 214in. to 38in. for 13ft. on either side, to pre- 
vent vibration when the crane is brought suddenly to a stand. 
There are two lifting ram chambers with rams 7}in. diameter, 
7ft. stroke, two double-acting racking cylinders with leather- 
packed pistons 5jin. diameter, and steel piston-rods, each 


| rack and pinion. 
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704 lb. per square inch, and the | massiveness and simplicity, the plain severity of its exterior | actuating a separate chain wheel by means of a cast steel 
| and the straight lines of its working parts giving indication i 
| of the great power developed, and the direct action of the 
| forces transmitted. 


The monkeys run on angle rails inside the 
jibs, and are traversed by endless chains coiled around the 
aforesaid wheels ; strong steel plates forming the top flanges of 
the jibs protect the monkeys from dirt and injury, short open 
spaces only being left at the extreme end of the Jibs for oiling 
or removing the monkeys. Separate pulleys are provided for 
the lifting chains, so that a central pull comes at all times on 
the monkey, whether lifting, traversing, or both. ; 

The slewing is performed by an hydraulic capstan engine, 
with four gun-metal rams, 2tin. diameter, 6in. stroke, fitted 
with cast iron bevel gearing and a cone reversing clutch, 
transmitting motion to a steel spur pinion gearing in a bored 
and faced steel spur wheel securely bolted to the cast iron 
foundation plate. This last wheel is made in halves, bored 


Plan and section of crane base 
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and fitted around a turned centre on the base, so that in case 
of breakage it could be easily replaced. 

Water under a pressure of 5601b. per square inch is 
admitted through a specially-designed gun-metal valve at the 
top of the crane post, and from thence is distributed to the 
valves, arranged on a suitable platform near the base of the 
crane. The exhaust water, after leaving the valves, is emptied 
into a main and carried through the valve at the crane top 
to the tank feeding the pressure pumps. The arrangements 
for the inlet and outlet of water are such that the crane can 
be slewed around any number of times in either direction. 
With this arrangement of jibs a great deal of time can be 
saved, as in transferring, &c., the pits may be so arranged 
that whilst one jib is discharging, the other is nearly ina 
position for lifting at the same time. In such a case, water 
power and time are economised by making it unnecessary for 
the crane to swing an extra half-revolution at every lift. By 
using a crane of this type balance weights are also rendered 
unnecessary, and the deadweight to be lifted is reduced to a 
minimum, and slewing is performed with great ease and 
rapidity. 

The crane has been constructed and erected by the Lowca 
Engineering Company, Whitehaven, and was satisfactorily 
tested at the Moss Bay Company’s works in December last, 
and is now giving excellent results. 
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PRIVATE BILLS IN PARLIAMENT. 
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Tue following is a list of Private Bills, and the stages to which they have been vliacianieilinadin advanced in Parliament, session sain 22. 





Read third time. 


| Read second time. 
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| Read third time. 





. . | . ; Royal 
Name or title. | _—_ ieee ‘soa Name or title. Provo ‘apie 
C. Lu | « \ 
| | | 
Aberdeen Corporation ; - wf — | — | Feb. 13)! Ilkley Local Board (S.)} + | 
Aberlady Gullane and North Berwick k Railway | oo - April 27 — | —_ || Kensington and Knightsbridge Electric Lighting Co. hae 122; — 
Accrington Gas and Water ..(L.)} — | Mar. 28) ; o— fae 24|| Lancashire and Yorkshire Railway... . — | 
Aire and Calder Navigation... ..(L.)) — | May4{} — | — | May15)| Lancashire, Derbyshire, and East Coast Railway (L.)|  — _ 
Alexandra Palace and Grounds my LS ee oe —- | — Feb. 6 Latimer Road and Acton wanted aemagen of "hime) — | - 
Altrincham Gas (Tramways) cass — | May 16/ Mar. 28 —_ — || Leeds Corporation. . (S.) a | 
Ashton-under-Lyne Corporation ae — | —- — | — | Feb. 13)) Liv ry 03 »001 Corporation , c —- | — 
Ayr Harbour... .(b)) fF | Se foe — || Loch Maree and Aultbea Railwz ay as — | 
Baker Street and Waterloo Railway .. (S.)| Mar. 28) — — | — |. — |, London and Blackwall Railway . April 29 | 
Barking Town Wharf .. .(L.)| — [April27; — | — a 9 London and North-Western and Great Western Rail- | 
Barnoldswick Local Board... .. ... et a en May18) — — | way Companies... .. tte cee ae — 
Barry and Cadoxton Local Board ... - we} — | —~ jApril 13 April 26 — || London and North- ‘Western Railway oo ne 
Barry Railway ses * — | — | May 16 | — | London and South-Western Railway _.. — — 
Belfast acheae Commissioners ces? sees: ee (L. ) + _ — | — | — |) London, Chatham, and Dover and South-Eastern Rail. 
Belfast Street ye cee nate) etme, Lec: SSe ae — May 5 —- | — May 17 way Companies ee | _ _ 
Belfast Water. = .(L.))  — — _ Feb. 20; — | London County Council General Powers - ne — 
Bexley Heath Railway _ : — a Mar. 23 May 4 — || London County Council Subways ... . (8.)) — — 
Bilston Commissioners (W ater) ee =| a May 4 _ — | — |, London, Deptford, and Greenwich T: ramw ays | o— 
Birmingham Canal ... oe | ae Mar.20 — | —_ /|April18|} London Hy raulic Power ... ; — | Me ay 18 | 
Blackpool Improvement 1 .. (8.) a — (April 27} May 15 — || London Improvements asm 
Blackpool, St. Anne’s, and ‘Lytham ‘Tramways a | — oa — | Feb. 23/| London Open Spaces .. an —_ 
Blackrock & Kingstown Drainage & Improvement (L)| — _ — Feb. 15 — || London Streets anerd of Gates . a) a — 
Bodmin Water F rate _ —_ _ _ April 6 London Tramways * avs XRD — a 
Brean Down Harbour and ‘Railway... Sree be al ay )| siti _ _ Feb. 23 -_ Manchester Corporation . ... (L.)| May 12 — 
Bolton Corporation _——- we — | May 18! Mar. 24 — _ Manchester Corporation (Ship ¢ ‘anal) 5 .(L)|May12| — 
Bristol Corporation ... . ‘gO hes ) — _ — Feb. 13 _— Manchester, Sheffield, and Lincolnshire Railway | | — ome 
Brighton and Hove Gas... sae) te — | —  April10)> May 5 — Manchester, Sheffield, and Lincolnshire Lest (Ex- 
Brechin and Edzell District Railway... .. (L. j| — | - oa — - tension to London).. vos ase aoe (8)| Mar, 28] — 
Brighton and Rottingdean Seashore Electric Railway | — — | Mayl May12) — Manchester Ship Canal... . (L.) (8.)) Mar. 28) — 
Brighton Marine Palace and Pier ... . (L. — jApril 29 - | + May 10 Manchester Ship Canal (Additional Capital) ae (L.)| May 12; — 
Brighton, Rottingdean, and Newhaven Direct Rail-| } Manchester Ship Canal (Surplus Lands) m4 } — | 
way (Extension of Time) ... ... ... ... ...(L.)) — ‘April 27 — _ May 15, Mersey Docksand Harbour Board (Tranmere Lands) (L.)| — | | May 4 
Caledonian Ee — May 4 _ —_ Mersey Docks and Harbour Board (Various Powers)(L.); = — | Me ay 4 
Channel Bridge and Railway — | — - — Metropolitan District Railway .. | 
Cheshire Lines Committee ls - j-—- Mayll| — —_ Metropolitan Outer Circle Railway (Extension of. Time), _ — 
Channel Tunnel Experimental Works |. ~(s. ) = = oa _ —_ Midland and Great Northern Railway niicoged | 
Chepstead Valley Railway pee ngaiey | tak teas aie — Mar. 30 May 16 — Eastern and Midland nee 5 eek | — May 18 
Chatham Corporation Water ... ... 2... 1... i «= _ - Feb. 20, — Midland Railway... ... ... eonasel May 18 
City and South London Railway ... . ... (8.) = — May 2 — _ New Swindon Gas__.... oe (L. ) Siew ay 12 —_ 
City of London Electric Lightin nent das — _ _— —_— — North British Railway on | o— _ 
Cheadle Railway (Extension of fos a May 15 _ _— _ North Cornwall Railway ; (L.)| _ - 
Cleveland Extension Mineral Railway . (ad) ee Mar. 4 — _ April 6 North-Eastern Railway .. (L.) — Mar. 24 
~_ -_ Fermoy and Waterford and Wexford Rail- North-Eastern Railway (Hull Docks) (Lj) — - 
(S.) Mar. 28 _ _— — = North-West Central Railway sie we (LJ) — _ 
Cork ‘and ‘Fermoy and Waterford and Wexford Rail- North-West Central Railway ( Abandonment) — | = 
; — -_ —_ — Paddington Recreation Ground : a } o— oo 
Corporation of London Tower Bridge (Extension of Perth Improvement ... - .(I.)} — April 24 
ime) .. . ; “| — | — _ _- Mar.3 | Plymouth Corporation Water .. | May 18 
County of the City of Glasgow Boe care Ss _ — | — Plymouth, Devonport, and South-Western 1 Junction | 
Croydon Corporation... ... ..(L.),) — ‘April 24 _— — May 16 Railway (LL) — _ 
Crystal Palace District Gas. ..(L.)} — May 5 — -- Pontypridd Local Board (Gas)... . (L.)| ; — 
Derry City and County ‘Railway (L)) — | — - Feb, 245 — Rathmines and Rathgar Water ‘and Improven ement (L.) May 12; — 
Devonport Water os a _— April 20, May 16 — Rhondda and Swansea Bay Railway ; ... (L.)} | Mar. 11 
Donegal Railway .. ..(L.)) — May 12 a —- | — Rochester Extension and Water . (Lj) — — 
Dublin Corporation ae ... (L.) April 29 — _ —- | — Runcorn Commissioners (Lj) — | | May 8 
Dublin (South) City Market |. |. ..(L.)} —  |April 11 — — May 12. St. Helens Corporation a} i ae 
Dublin Southern District Trameaye ies. Fr pel ae — aes Salford Improvement... .- (L.)| May 12 — 
East and West India Dock .... ... (L.) _ — _ May 4 — Sheffield Corporation (Ww ater) . ... (L.)} + —_ 
East Fife Central Railway... ... (L.) — | May4 _ —_ | — Sheffield Corporation .. . es ooo MEADE + _ 
East Stonehouse Water ... ... ... .. «| —  |May18/April10; — — South Eastern Railway - .(L.)) — May 4 
Edinburgh Corporation Tramways = ee — April 11 April 27 — South Leeds Junction Railway  (&)]  — 
Edinburgh Improvement ..._ .. am eee _ - a — Feb. 13; South Level Commissioners ey | Apel 29 —— 
Edinburgh Street Tramways eS bis ices _— May 16 Agel 7 — —_- South Staffordshire Water ; ae ~- 
Fishguard Bay and Railway Pier ..(L.)} — jApril 27 — —- Staines and Egham District Gas (Ls) May 12; — 
Fleetwood Improvement ... ... kes wee _ — — —_— Feb. 13 Staines, Chertsey, and District Sewage... ae 
Folkestone Corporation ... (L.) =. May 15 _ — _ Staleybridge and Dukinfield sania ae “= — 
Frimley and Farnborough District Water .-. (L.) —_ May 5 _ — — Stirling Water ms -- 
Garve and Ullapool Railway ~ i — -= -- Feb. 6 Stockton-on-Tees Corporation .. ame + (Le ) April 29; — 
Gifford and Garvald Railway ( Deviation) hieaities aa = — _ — Sutton, Rotherham, and Barnsley Railway . oe L.)| —- j — 
Glasgow and South-Western Railway + = a _ _ Towcester and Buckingham Railway (Abandonment)... _ _ 
Glasgow Corporation ... pale ON leo par _ May 18 —_ _ Todmorden Local Gas Purchase pak aie: ee “| —_ May 8 
Glasgow, Yoker, and Clyde Bank Railway .. ... ...| — — |Mayl5| — — Tranmere Dock and Railway ({L.)] - _ 
Goole and District Gasand Water... ... .. . — — — me oan Warkworth Harbour ... nl .. (L-)| _ Mar. 20 
Govan Burgh Tramways ... . _ _ Apr 11 April27;  — Waterford and Limerick Railway (L.)} — _ 
Great Eastern Railway Cambridge New Line ... (L. )i — (April 28 ; — May 10. Waterloo and City Railway ; oe (S.)} — _ 
Great Eastern Railway (General ghee i + _ _ _ — Water of Leith Purification and d Sewerage . (L.) April 29 _ 
Great Northern Railway ... sai ies Vaal > =< May 2 —_ — May 15 | Waterford Harbour 3 wwe ee (Ln) | _- 
Great North of Scotland Railway . eae ;— — May 5 May 18 om Weayer Navigation (L)) — May 8 
Greenock Corporation (eer _ — | — | Mar.16 > West Ham Corporation fy tain ee — 
Guiseley, Yeadon, and Headingley “Railway ( Abandon- | West Hampshire Water .. | — | — 
ment) .. ‘ May 12 sai a — — West Metropolitan Tramways ... be }; — 
Hampstead, St. Pancras, and Charing Cross Railway(S.)) — | — | Mar.30,May12) — Weston-super-Mare Grand Pier |May12; — 
Harrogate Corporation — | — _ — Feb. 13. Wigan Corporation {| — | = 
Harrow Road and Paddington ‘Tramways ( ‘Extension | Wirral Railway ... ... ..|May12}; — 
of Time) ... Eee tb a = ome _— Wolverhampton Gas ... (L.)|April 29 — 
Highland Railway a eee ae ey eee ee —_ | — May 15 — _— West Highland Railway .| — 
Hunslet Railway... 0 2... 1. ue ew (Le)| ~—  |April10|  — _— May 1 West Lancashire Railway ... fo — 














PRIVATE BILLS IN PARLIAMENT. 


ing the various stages at which they have respectively arrived at 
in the course of their Parliamentary career. Although the 


, Bills are now practically clear of both houses. 
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Under the 


| latter title, the two companies seek to be empowered to take 
In the above table we give a ree list of Private Bills, record- | 


tabular statement is almost self-explanatory, we may perhaps | 
r | House has been appointed to consider the North-Eastern Rail- | 


add a few words for the information of our readers. A dagger 
in the column “ Royal Assent” 
that it has passed both Houses, and is awaiting only the 
Royal Assent to become an Act. 
the head of the columns indicate the progress of the Bills in 


Lords Bill, or one originating in that House. A Bill sus- 
— from last session is distinguished by “S.” Private 

ills which are not of a character to suit our columns, or 
which have been withdrawn, rejected, or become from an 
other cause “‘ dead,”’ are not included in the list. We avail 
ourselves of this opportunity of acknowledging the courteous 
assistance we have received in the compilation of the list 
from several well-known Parliamentary Agents. 

Before adjoining for the recess, the Lords read a third time 
and passed some Railway and ‘Water Bills. Among these 
was one promoted by the Bilston Commissioners to ratify an 
agreement between themselves and the Corporation of 
Wolverhampton with respect to the supply of water, the con- 
struction of new works, the borrowing of £46,000, and such 
further sums as may be sanctioned by the Local Govern- 
ment Board. Another Lords Bill, the Frimley and nnn 
borough District Water, was advanced to the same s' 

Its object is very similar to that of its predecessor, and 

new capital asked for nearly the same, amounting to £45, 000. 
The Midland Railway and the Midland and Great-Northern 
Railway Companies—Eastern and Midlands Railways— 


The letters “L.” “C.” at | 


attached to a Bill signifies | 


| North-Eastern Company, to raise moneys 
either House; while “ L.” affixed to a Bill designates it as a | 


over the undertakings of the Eastern and Midland | 
Railway Companies, and to authorise the abandonment 
of the Mundesley Branch of the latter company. No addi- 
tional capital is required. A Select Committee of the same | 


way (Hull Docks) Bill, on the 1st proximo. This is an under- 
taking by which it is proposed to provide for the amalgama- 
tion of the Dock Company at Kingston- a -Hull with the 

or paying off the 
debts of the Dock Company, and for general dock purposes 
to the amount of £200,000 by shares, and £66,000 by loan. 
Four fresh petitioners have appearedagainst the London County 
Council (General Powers) Bill, to dispute its progress through 
the Upper House, notwithstanding that it has successfully 
made its way through the Commons. A total of twelve Bills, 
three for the second, and nine for the third reading, are 
ordered in the Lords for Tuesday next. 

In the House of Commons it has been ordered that Stand- 
ing Orders 39 and 129 be suspended. The former of these 
limits, under ordinary circumstances, the time for the deposit 
of plans, sections, and books of reference, until the 30th 
November last, and the latter refuses to allow petitioners 





presented not less than ten clear days after the first reading | 
of the Bill. In all cases the time is to be extended to the | 
first day on which the House shall meet after the recess, that | 
is until the 29th instant. A similar extension of time has | 


otherwise expire during the 





against a Bill to be heard unless the petition has been | 


| Railway Deviation Bill, which is an example of a “late” 
Bill, will be heard before the Examiner on Thursday, 


June 1st. 
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AN INSPECTOR’S HAMMER. 


A CORRESPONDENT, Mr. James A. Joyce, sends to the Engineering 
News a design he has made for an inspector's hammer. This 
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loose rivets, an 
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petition of the promoters of the Gifford and Garvald which is that of the individual inspector. 


{ 
| 
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been granted for the deposit of notices of objection to the | | hai 1 les of all th rdinarily used in bridgework, 
locus standi of petitioners against Private Bills, which would | ey ao ‘Gila of plates The voorteg —_ may be 


adjournment of the House. The | used for findi' on the smaller end is a stamp, 
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RAILWAY MATTERS. 


, average distance travelled by each assenger in 

oe ath about 644 miles. In the United States it was 

ps year he but the number of journeys per head of the population 
as in England was very much greater. 


For lighting the new station at Leicester, the Midland 
Railway Company has ordered a set of the Dowson gas plant, to 
work with ordinary gas coke, for about 200 brake horse-power. 
The engines will be of Messrs. Crossley’s make. 


Execrric traction has to. make its progress in this 

untry in the face of the hostility of out-of-date powers and 
rest ictions, as well as against the most adverse and vexatious 
vi al to clauses inserted in Acts through the action of telephone 
‘itorests, which are, nevertheless, without statutory powers. It 
may be hoped that this will be reversed by the Joint Committee 
now appointed by both Houses of Parliament. 


Tye Columbian Intramural Railway at Jackson Park 
was formally opened on Thursday, April 28th, with a trip over the 
road of a train consisting of one motor car and four cars, and 
carrying & party of about 150 invited guests who were assembled 
at the Fifty-seventh Street Station. : It is stated that no defects 
in the construction of road or equipment were developed, the 
single motor car handling its train o four trailers with apparent 
ease on the numerous grades and short curves of the road. 


In his report on the accident which occurred on the 
20th March between South Croydon and East Croydon Stations, on 
the main line of the London, Brighton, and South Coast Railway, 
when, as the 8.40 a.m. relief up “— train from Brighton for 
London Bridge was approaching South Croydon Station, the 
off leading wheel of the trailing bogie of the Pullman car 
« Jupiter,” the seventh vehicle from the engine, began to break 
up, Major-General Hutchinson says:—‘‘ This accident was no 
doubt due to the fracture of the mght leading tire of the rear 
bogie of the Pullman car “‘ Jupiter” as it was approaching South 
Croydon Station at a speed of between fifty and sixty miles an 
hour. The cause of fracture was the exceeding thinness of the 
tire, combined with a flaw not visible from the outside.” It was 
very thin indeed. 


Tue desire “to go one better” is innate in the 
American mind. In pursuit of this idea all considerations of 
truth, honour, and honesty are sacrificed, even by men who go 
fishing. We quite well understood that, when 98 miles an hour 
hac been reached on an American railway, we were not near 
finality. Accordingly we find the following in a contemporary :— 
“The high speed of a mile in 35 seconds, equivalent to the rate of 
102 miles per hour, is said to have been attained by the Empire 
State Express of the New York Central and Hudson River 
Railroad, between Rochester and Buffalo, May 9th. The train 
made the run between Rochester and Buffalo, 69 miles, in 
68 minutes, including a stop at Batavia. Between Loneville and 
Grimesville, one mile was run in 42 seconds, and between Grimes- 
ville and the Forks, a mile was run in 35 seconds.” 


Tur Whitsuntide of 1893 has been a good one for the 
railways as well as the holiday makers. The traffic by rail was 
exceedingly large even for Whitsuntide. The Brighton Company 
carried 31,000 passengers, the South-Eastern—the figures are for 
three days—68,000, and the Chatham and Dover ane over 
30,000. The Great Eastern Company always has the highest 
figures. On Monday it carried 133,000 passengers to stations 
within twenty miles of London. The traffic of the northern lines 
—the North-Western, the Midland, and the Great Northern—is 
reater in the provinces than in London. For instance, the North- 
Goes bookings at Manchester were over 26,000, the Euston 
bookings being over 16,000, and the Willesden bookings 11,000. 
The Great Western carried 32,000 passengers from London. This 
company also has large a bookings. The number of 
vassengers they booked at Birmingham on Monday was 21,000, at 

ristol 13,000. The Tilbury Company carried 23,000 passengers. 
The South-Western traffic was very heavy. The company took 
16,000 people to Hampton Court alone. 


Tue report that the New York Central will put on, 
about the middle of May, a new fast train to run through regularly 
between New York and Chicago, on a twenty-hour schedule, has 
been contirmed, and further information given that the train will 
leave from Grand Central Station, New York, every day in the 
week, at 3.0 p.m., arriving at Chicago at 10 o'clock next morning, 
vid the Lake Shore route, stopping at Albany, Utica, Syracuse, and 
Rochester. The return train will leave Chicago at 2.0 p.m., arriv- 
ing New York at 11.0a.m., making the same stops. Wagner 
Palace vestibuled buffet smoking and library, dining and sleeping 
cars of the latest and most luxurious pattern, will comprise the 
equipment of the train. Chicagoand New York are distant nearly 
a thousand miles, so that a speed of twenty hours between the two 

joints means nearly fifty-five miles an hour, all day and all night. 

he ‘‘ Exposition Flyer” is the name suggested for the new train, 
and it is the intention of the management to continue the service 
during the time of the World’s Fair. 


THE total locomotives and other rolling stock employed 
on the railways of Russia in 1889 were as under—the rolling stock 
of Great Britain and United States being shown alongside for 
purposes of comparison :— 


: United United 
Russia. Kingdom, States. 
Locomotives .. .. .. .. 6,659 16,237 29,036 
Passenger cars, all classes .. 7,773 65,044 24,586 
Freight cars, all classes 135,910 526,415 


1,046,980 

Postal and other vehicles .. “6 i _ 

Here appears the curious fact that although the freight movement 
on Russian roads is within eight per cent. of that on the railroads 
of the United Kingdom, and although the passenger movement 
was in Russia about one-half that of the Gnited Kingdom, the 
rolling stock of the latter was about four times that of the former. 
This represents the full extent of the difference, for in Russia all 
but a very small part of the total rolling stock belongs to the rail- 
road companies ; whereas in Great Britain private owners run a 
great number of cars on most of the principal lines, which, an 
American contemporary says, must be added to the above numbers. 


A very serious and deplorable accident has occurred 
on the Tralee and Dingle Light Railway, at a place called Camp. 
On Monday a special train was put on for the convenience of 
drovers attending Dingle Fair. It consisted of seven trucks laden 
with pigs, a van full of passengers, drovers, and others, an 
ordinary passenger carriage containing several persons, and the 
usual guard’s van. Descending a steep incline, it got out of the 
driver's control, and ran away. About two miles down the hillside 
the line crosses a mountain gorge by means of a viaduct about 
48ft. high. The line takes a very sharp curve just at the end of 
the viaduct, and it was at that point that’ the accident occurred. 
The train kept the rails until the acute turn was reached, and then 
the engine, brake van, passenger carriage, and pig trucks fell over 
the western parapet into the gorge, nearly 50ft. below. The other 
van, which contained nine passengers, was saved by the snapping 
of the couplings, the vehicle keeping the rails. Redshaw and 
Dillon, the driver and fireman, were killed on the spot; and 
Bernard O’Loughlin, a permanent way inspector, who travelled 
with the train, sustained such severe injuries that he died soon 
after being extricated from the wreckage. Of the passengers in 
the carriage, twelve were severely crushed, and the injuries of 
Some were regarded as of a fatal character, Medical and surgical 
assistance was obtained from Tralee and Dingle, and a breakdown 
gang was sent toclear the débrw, On July 22nd, 1892, we illus- 
trated the locomotives used on this line, the ruling gradient on 
which is 1 in 30, while the shortest curve is 3 chains radius, 
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NOTES AND MEMORANDA. 


Mr. E. H. Amaear is continuing his investigations on 
the physics of water under pressure and temperature. He has 
recently read another paper, printed in the Comptes Rendus, on 
the displacement of the temperature of maximum density of water 
by pressure, and the return to the ordinary laws under the in- 
fluence of pressure and temperature. 


In a paper on “The Quantities of Water contained in 
Arable Lands aftera Prolonged Drought,” recently read before the 
Paris Academy of Sciences by MM. Demoussy and Dumont, it is stated 
that the percentages of water contained in garden earth at depths 
of 0, 25, 50, 75, and 100cm. respectively were 4°5, 27°1, 24:0, 24:2, 
and 22°8. One hectare of such soil 1m. deep, and weighing 12,000 
tons, would therefore contain 2460 tons of water ; while a specimen 
of open land, containing double the amount of fine sand, contained 
only 1400 tons of water. 


In a paper on the “ Specific Heat of Carbon,” recently 
read before the Paris Academy of Sciences, by M. H. Le Chatelier, 
it was stated that recent experiments conducted by MM. Euchéne 
and Biju-Duval, engineers to the Parisian Gas Sannien, place 
beyond doubt the conclusion arrived at by M. Monckman, that the 
specific heat of carbon does not asymptotically approach a certain 
value as the temperature rises. Nature says a large number of 
experiments show that the specific heat of graphite increases 
between 250 deg. and 1000 deg. in a manner rigorously proportional 
to the temperature. For temperatures between 0 deg. and 250 deg. 
the atomic heat c= 1°92 + 0°0077 t, and between 250 deg. and 
1000 deg. c = 3°54 + 0°00246 #. 


At the meeting of the Paris Academy of Sciences, 
May 8th, a paper was read ‘On an Objection to the Kinetic 
Theory of Gases,” hy M. H. Poincaré. If, in equation 75 of the 
theory of adiabatic expansion, Maxwell had made Q = 9 instead 
of = @, as he ought to have done, since Q is a function of « + &, 
v +7, wv + §, he would have obtained the formula 

dp 5dp 
: V4 p. , ; , 
where p is the a. and p the density. This formula is not in 
accordance with experiment, but is a legitimate conclusion from 
the kinetic theory. Another error is pointed out in the theory of 


the conductivity of gases, where Maxwell’s formula K “2 v 


is 
ought to have been K = pa v. For air the experimental value 


is 56 x 10-®, the calculated value from Maxwell’s formula 54 x 
10-*, and the value calculated from the corrected formula 
81 x 107°. 


AccorDING to the annual reports of the inspectors of 
mines, the number of persons employed in and about all the mines 
in the United Kingdom of Great Britain and Ireland, together 
with the Isle of Man, amounted last year to 721,808. Of this total 
571,840 were males working underground, and 143,869 were males 
working aboveground, while the remaining 6099 were females, also 
working aboveground. Compared with the previous year, there 
was an increase of 14,397 in the total number of persons so 
employed. In the twelve coal-mining districts of Great Britain 
there were 3403 mines in active operation, which employed 683,642 
persons, 549,312 of whom were men and boys working under- 
ground. The quantity of mineral raised by those workers 
amounted to 191,954,908 tons. There were also in the thirteen 
metalliferous mining districts of the United Kingdom 854 mines 
being worked, which yielded 3,925,672 tons of metallic mineral, 
and employed 38,166 persons, 22,528 working underground and 
15,638 aboveground. For the whole of the United Kingdom the 
number of mines of all kinds at work was 4257, the number of 
persons employed was 721,808, and the total amount of mineral of 
every description raised was 195,880,580 tons. The total number 
of fatal accidents during the year was 862, and the number of 
deaths resulting therefrom 1(€34, being a decrease of ninety-nine in 
the number of fatal accidents, but an increase of four in the 
number of lives lost, compared with the preceding year. There 
was one death for every 679 persons employed, as compared with 
one in 668 for the year 1891. 


At a recent meeting of the Royal Society a paper was 
read on ‘“‘The Electrolysis of Steam” by J. J. Thomson, M.A., 
F.R.S. The following explanation of the results of the experi- 
ments seems to the author to be that which agrees best with 
preceding investigations:—‘‘ When an electric discharge passes 
through a gas, the properties of the gas in the neighbourhood of 
the line of discharge are modified. Thus, as Hittorf and Schuster 
have shown, the gas in the neighbourhood of the discharge is no 
longer an insulator, but can transmit a current under a very small 
potential difference. Faraday’s remark, that when once a spark 
0 passed through a gas the passage of another following it imme- 
diately afterwards is very much facilitated, is another example of 
the same thing. We have thus good reasons for believing that 
when a spark passes through a gas it produces a supply of a 
modification of the gas, whose conductivity is enormously greater 
than that of the original gas. I have shown— Phil. Mag., 
November, 1891—that the conductivity of this modified gas is 
comparable with that of strong solutions of electrolytes. When 
the discharge stops, this moditied gas goes back to its original 
condition. If now the discharges through the gas follow each 
other so rapidly that the modified gas produced by one discharge 
has not time to turn to its original condition before the next 
discharge passes, the successive discharges will pass thrcugh this 
modified gas. If, on the other hand, the gas has time to revert to 
its original condition before the next discharge passes, then the 
discharges pass through the unmodified gas. We regard this as 
being accomplished by means of successive decompositions and 
re-combinations of its molecules, analogous to those which, on 
Grotthos’ theory of electrolysis, occur when a current passes 
through an electrolyte.” 


A paPER on the “ Motion of Liquids Studied by Chrono- 
photography ” was read at a recent meeting of the Paris Academy 
of Sciences by M. Marey. The water whose motion was to be 
studied was contained in a long tank bent into an elliptic shape 
and returning upon itself. One of the branches had both sides 
closed by panes of plate-glass, behind which was placed a screen of 
black velvet. A centimetre scale was fixed to the inner pane, and 
the tank was illuminated by sunlight retlected from below. The 
camera was placed at a distance in front of the glass, screens being 
arranged so as to keep off all light except that coming from the 
water. When the water was clear, the only thing photographed 
was the meniscus formed by its surface against the glass, which 
appeared as a bright straight line. When the surface was disturbed 
by waves, the nature of the disturbance was indicated by the 
successive shapes assumed by the meniscus. To study the internal 
motions of the liquid, small globules were constructed of wax and 
resin, silvered like pills, and so proportioned as to be slightly 
heavier than water, so that they could be made to float in neutral 
equilibrium by adding salt water. Stationary waves were then 
produced by ns ape J changing the immersion of a solid cylinder on 
the opposite side of the tank, when the meniscus was thrown into 
the species of trochoidal curve already deduced from hydro- 
dynamical theory. This curve, Nature says, appears in the photo- 
graphs in great perfection. A wave of translation was also 
photographed fourteen times per second, and its velocity, as 
caleoited by the scale, was 2°24m. per second. Streams and 
eddies were also produced in the tank, and traced by means of the 
bright balls. On letting the water flow past an obstacle in the 
form of a fish, more obtuse on one side than on the other, it was 
proved that no perceptible eddies were formed if the water first 
encountered the obtuse side, but that it was greatly disturbed if 
the acute end was presented to the stream. 








being 1243ft, © 


MISCELLANEA. 


Tue Bavarian Ministers of the Interior and of Educa- 
tion have made a grant of 1600 marks to Herr Koch, an aeronaut, 
to enable him to make a new guidable flying apparatus, on the 
principle he has described in a pamphlet entitled, ‘‘Free Human 
Flying, as the Preliminary Condition of Dynamic Aeronautics.” 


Ir will take fourteen years to witness the completion 
of an agreement pending between the German and the Swiss 
Governments for the improvement of the navigation of the Rhine, 
commencing from the Lake of Constance. Commissioners have 
been appointed to regulate the expenditure, which has been esti- 
mated at £662,400. 


At the Bath and West and Southern Counties Society, 
commencing next Wednesday at Gloucester, there will be a very 
extensive exhibition of implements, machinery, &c., all the leading 
agricultural implement firms being represented. There will be a 
long line of steam and gas engines and other machinery in motion 
occupying eighty-seven compartments. There will also be a 
working dairy. 


Tue foundations for the abutments of a swing bridge 
over the north lock of the port of Dunkirk are being rapidly got 
in. Of a total width of 15ft., 8}ft. will be devoted to the passen- 
ger traffic. Each of the spans will be 85ft. long, and the steel 
girders composing the superstructure, will be spaced 10ft. apart 
from centres, and united by cross girders carrying the platform. 
Hydraulic power will be employed to work the bridge, but it will 
be capable of being moved by hand. 


A coop deal has been heard in this country about 
solidified petroleum fuel, and we have already described the sub- 
ject pretty fully. The details of the Chenhal process for solidify- 
ing petroleum are now made public, In brief, this process consists 
in heating 600 parts of the oil with 300 parts of melted and dis- 
solved soda, 10 parts of concentratéd calcium chloride solution, 
and 90 parts of resin. After the mass has become solid it is cut up 
into briquettes, which can be used in the same way as coal or any 
other similar fuel. Our readers can attach their own value to the 


fuel. 
A 10,000,000-GaLLon high-duty Blake preneing engine 
just put in for the Toronto waterworks has been tes for duty 


on the heat unit basis, as recommended by the American Society 
of Mechanical hy pee The engine was guaranteed to perform 
a duty of 110,000,000 foot-pounds during a twenty-four hours’ test. 
An American contemporary says the actual average duty develo 

in a sixty-one days’ run was 112,357,760 foot-pounds. Another 
Blake engine of the same size has just been ordered, which will 
make four high-duty Blake engines in connection with Toronto 
waterworks, 


In an article on tire fractures on German railroads, in 
the ‘‘ Transactions” of the Verein fur Eisenbahnkunde, Mr. Bork says 
that in the seven years from 1884 to 1890 the number of breakages 
amounted toa little more than one-half of one per cent., so that 
for every hundred axles there was somewhat more than one broken 
tire. In 1890 alone thirty trains were derailed in Germany as the 
direct result of tire fractures. Mr. Bork gives the appended table 
of tire thicknesses and fracture percentages for each thickness as 
observed on the German lines ool ata., 025 per cent.; 5 to 6 cm., 
080 ; 4:4 to 5 em., ‘290; 3°5 to 4.cm., 540; 3°4 to 3°5 cm., 1°050; 
2°5 to 3. cm., 1°650 ; 2 to 2°5 cm., 1°850 per cent. 


THE construction of a new bridge at Grenelle will 
be commenced in another week, and promises to be a work 
of considerable magnitude. It is intended to cross the Seine upon 
two piers of masonry, which will be 330ft. apart. Steel is the 
material to be employed for the superstructure of the new Mira- 
beau Bridge, as itis named. It will have a width of 66ft., which 
is not very much less than that of some of our own modern metro- 
politan bridges. It bas been estimated that the cost of the 
foundations, stonework, roadway, footpaths, and other subsidiary 
items will amount to the sum of £32,000, while £60,000 will be 
expended upon the metallic portion of the structure. 


INTENDING visitors to the Chicago Exposition will do 
well to postpone their trip. Malarial fever seems to be very pre- 
valent. The use of unfiltered water in the buildings has been 
prohibited by order of Mr. John E. Owens, medical director. A 
printed notice posted throughout the grounds states that filters 
must be placed in all buildings. A certain Mineral Springs Com- 
pany proposes to have water on sale throughout the grounds, the 
rice having been fixed by the authorities at one cent per glass. 
Nothing is ready. The means of access to the Exhibition from 
Chicago are incredibly inadequate, the cost of living in Chicago 
is enormous, and life there is at present ag*uncomfortable as 
possible. 


Tue Admiralty have decided to take immediate steps 
to develope the new School of Gunnery recently established at the 
Royal Naval Barracks, Sheerness. Orders have been given that 
on the arrival of the new cruiser Barham on the Mediterranean 
station, the twin-screw torpedo gun vessel Landrail, Commander 
Frederick Hutchinson, which has completed her second term of 
service, is to return to Sheerness to pay off, and to re-commission 
for service as tender to the School of Gunnery. The Landrail is 
to be employed in taking parties of men to the North Sea for gun 
practice, which will obviate the risk of injury to fishing vessels by 
practising with long-range guns along the coast at the entrance to 
the Thames. Arrangements are also being made for the commis- 
sioning of the first-class battleship Benbow for service in connection 
with the new Gunnery School. 


WrreE shafting for ships is suggested by Mr. S. P. 
Jerome, an American engineer. He proposes to cut a shaft 100ft. 
long and l5in. in diameter into five sections. Engineering News 
says he would use for such a shaft 25,000 No. 7 steel wires, each 
20ft. long, and welded together at their ends to make a solid mass 
of steel upon which to fix couplings for bolting the sections 
together. Between the couplings the wires would be held in place 
by metal bands. He claims that each wire would sustain a load of 

lb. without rupture or injury; and the aggregate inherent 
strength would be 37,500,000lb., or twenty-five times the con- 
tinuous force of a 5000-horse power engine. Tests made show 
that when in rotation a tensile force is exerted upon each wire and 
its fastening, and hence the shaft can easily be designed to 
sustain any given stress, and its elastic nature would better adapt 
it to the bending of the ship, and eliminate the present danger to 
crank and engines resulting from the powerful waves striking the 
propeller. 


THE perennial decrease of the supply of water from the 
chalk under the London basin renders the question of finding deeper 
seated water one of vital importance. Up to the present time the 
few deep artesian borings made in and around London have only 
served to prove that the lower greensand formation does not 
extend from North to South in an unbroken bed, as in the case of 
the chalk, older formations having risen up and taken the place of 
the intervening ones. Remarkable success has, however, just 
attended an artesian boring made at New Lodge, Windsor Forest, 
by Messrs. Le Grand and Sutcliff, of London, and thus what has 
hitherto been a question of uncertainty, bas now been set at rest 
by finding the lower greensand at 1234ft., and after penetrating 

t. into it, a strong spring has been Pa d, which has risen to 
7ft. above surface, although the site is 203ft. above sea-level. The 
strata passed through consist of 136ft. of London clay, 78ft. of 
Reading beds, &c., 725ft. of chalk, 31ft. of upper ensand, 
264ft. of gault, and 9ft. of lower greensand, the total depth thus 
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JOY'S OIL VALVE GEAR. 





Mr. Davin Joy, not satisfied with past successes in the 
invention of valve gear, has designed that which we illustrate. 
It has been tried on the engine illustrated above, which has 
been working regular trains on the London and Brighton 
Railway for some months 
with perfect success. 
Through the courtesy of 
Mr. Billinton, we were 
recently enabled to judge 
for ourselves of what it can 
do by riding on the foot- 
plate, while the engine was 
working the traffic between 
Brighton and Worthing. 
Nothing can be more satis- 
factory, and this, be it 
remembered, is also true 
of the first engine to which 
it has been fitted. Below 
we give a section, and a 
detailed description, and 
a few general particulars 
are all that is needed here. 
There is only one excentric 
to each valve, and the whole 
of the link motion is got 
rid of at one sweep, with a 
net reduction in cost of 
about 40 per cent. Each 


SOUTH COAST RAILWAY WITH JOY’S OIL VALVE GEAR 





It may be mentioned that any liquid—water for example— 
will answer. 
worth about 25s. a ton, answers perfectly. 
exceedingly small. 

In this valve gear the usual four excentrics and rods, 
links, lifting links, reversing levers, shaft and bearings, are 


The leakage is 





through the crank shaft, which is drilled for the purpose 


But Mr. Joy finds that a thick coarse oil, | through the centre at J, to either of the small cylinders in 


the excentrics ; suitable passages are provided to conduct the 
oil from the central channel J in the crank shaft through the 
square block 6, and rams d d to the cylinders ee in the 
excentrics, and by the pressure thus exerted, moving the 
excentrics either way, for for- 
ward or backward going, or 
maintaining them immovably 
in any intermediate position, 
giving thus any required point 
ofexpansion. Asmall cylinder 
and piston actuated by com- 
pressed air from the Westing- 
house brake receiver—not seen 





in the engraving—is coupled 

















of the two excentrics is tra- 
versed across the crank 
shaft, and held in position 
by forcing oil into or with- 
drawing it from small cy- 
linders formed in the ex- 
centrics. The action is in 
effect the same as Dubs’ 
sliding wedges, but it is 
entirely free from the ob- 
jections to which the wedges 
were open. The oil is con- 
trolled by a cylinder on the 
footplate containing a pis- 
ton worked with a screw 
and hand-wheel for revers- 
ing. The oil is led to each 
excentric by a small steel 
pipe, one of which is seen 
in the perspective view of 
the engine, entering the 
end of the cuank axle. The 
reversing screw has adapted 
to it the auxiliary air 
pressure arrangement devised by the late Mr. Stroudley, and 
largely used on the Brighton line. 

It might be supposed that if air got into the excentric 
cylinders there would be jumping, but there is nothing of the 
kind, even when air has been purposely admitted. The beat 
of the engine is perfect, and the absence of joints and the 
direct connection of the excentric with the valve are of course 
most favourable to the distribution of the steam. The engine 
can be notched up with the most minute accuracy. 

One point worth notice is, that should oil leak or an excen- 
tric piston leather give way, the excentric flies to full gear, 
ahead or astern, according to which way the engine is run- 
ning, and the engine will of course continue to run, only its 
speed must then be controlled by the regulator. The accident 
actually happened during the first trials of the engine, a 
leather which was imperfectly fitted giving way at Worthing, 
but the driver brought his train home to Brighton without 
any trouble. 

We need scarcely point out how admirably this gear is 
adapted to marine work, for which, indeed, Mr. Joy specially 
designed it. However, a second engine is now being fitted on 
the Brighton line, with all the improvements in detail that 
experience has dictated. 














to the piston-rod of the oil 
cylinder, so giving to the gear 
the advantages of a steam 
reverser. 

The advantages of the 
system are its great simplicity 
and cheapness, also the fewness 
of parts subject to failure. But 
if any part of the oil 
machinery should fail, it only 
results in the excentric quietly 
slipping, as stated above, into 
full forward gear, and leaving 
7 the engine fully competent to 
a. bring the train home, with the 

only disadvantage of not being 
able to use expansion for the 
time. Along with this sim- 
plicity of construction there is 
obtained an almost perfect 
distribution of steam for both 
ends of thecylinder, and 
equally for backward as for for- 
ward going, 








H.M.S. SPEEDY. 














JOY'S OIL VALVE GEAR 


all dispensed with, and only one excentric and rod, carried 
direct to the valve spindle, is employed for each valve. The 
excentric A is slotted through and mounted free to slide on 
a square block 0, fitted on the crank shaft between the 


| cranks, the length of the slot being sufficient to allow the 


excentric to be moved over from one side of the centre line 
of the crank to the other through the space C, or from the 
position it should occupy for forward going to that for 
back going; the intermediate positions giving various 


| degrees of expansion both ways, and ‘“‘ mid gear” being in 


the centre. This movement of the excentric is accomplished 
by providing on each side of the square block b and forming 
part of it, opposite to each other, small rams d d, which 
work in suitable cylinders e e filled with oil, formed in each 
side of the excentric, which is thus carried on the square 
block, and moved to either side by the oil contained in the 
cylinders. To control this movement, and to fix the 
position of the excentrics, there is placed on the footplate 
of the engine, and shown in the engraving, a cylinder, 
the piston of which is actuated by a hand-wheel and 
screw, and each end of this cylinder, which is also 
filled with oil, is connected by a steel pipe to op- 
posite ends of the crank shaft, so passing the oil 








Tuis vessel, built by Messrs. 

Thornycroft and Co., of Chis- 

wick, was launched on May 

18th, 1893. She is a torpedo 

catcher, and will probably be 

the fastest vessel not a torpedo 

boat in the Navy. The follow- 

ing are her principal dimen- 

sions :—Length, 230ft. between 

perpendiculars ; 242ft. over all ; 

beam, 27ft.; draught, Sit. 94in.; displacement, 810; I.H.P., 

4500; armament, two 4:7 Q.F. guns; four 3-pounders ; three 

torpedo tubes; eight 18in. torpedoes; complement, 92 

men. She was launched with boilers and engines on board, 

and hull complete and fully rigged. The displacement on 

launching was 577 tons, inclination of ways, fin. to the foot. 

The width of the river where she was launched is only 475ft. 

Her engines are triple compound, driving twin-screws, there 

are piston valves on the high pressure cylinders, which are 

unjacketted, steam is supplied by eight water-tube boilers with 

galvanised steel tubes. The masts, funnels, ventilators, and 

all fittings above the level of the forecastle deck will have to 

be removed to enable the vessel to pass under Hammersmith 

Bridge, which she will just be able todo at low tide. She 

will then proceed to the docks for a few days to be refitted, 

and then go upon her trials, which are to be of a very 
exhaustive nature. 

The Speedy is of particular interest as the first ship in 
the British Navy fitted with Thornycroft boilers. These 
boilers have been so successful in torpedo boats, that the 
Admiralty have been induced to fit this vessel with them, 
and contemplate an extended use of this boiler should those 
in: the Speedy give the results anticipated. From the report 
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of the committee appointed to examine the present difficulties 
with boilers in the Navy, it will be seen that the success of 
what has been done on board the Speedy is of the utmost 
importance, as a reduction in power, and aonseaneaty speed, 
is contemplated in many ships of the Royal Navy. At the 
same time it must be noted that while with the old form of 
boilers reduction of power is contemplated, the builders of the 
Speedy feel confidence in promising 1000-horse power above 
other vessels of her class, and this without increased weight 
of propelling machinery beyond the sister vessels. 

Among those present at the launch of the Speedy were 
Lord George Hamilton, Sir Anthony Hoskings, Senior Naval 
Lord of the Admiralty, Admirals Richards and Boys, Sir 
Nathaniel Barnaby, K.C.B., ex-chief constructor of the Navy, 
Captain LeClerc, French Naval attaché, Captain Von Jedina, 
Austrian Naval attaché, Captain Coles, United States Naval 
attaché, Mr. W. H. White, designer of the Speedy, the Rev. 
— W. T. Dale, vicar of Chiswick, and Hamo Thorny- 
croft, R.A. 








THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute 
was held at the Institution of Civil Engineers on Wednes- 
day and Thursday of the present week. 

The attendance of members—owing to the date being 
later than usual—although not large, was more than 
might have been expected in a Whitsun week of unusually 
pleasant weather, when the counter-attractions of rural 
holiday resorts are difficult to resist. Those, however, 
who were present were amply rewarded by the excellent 
address delivered by the new President, Mr. E. Windsor 
Richards, who took the chair for the first time in succes- 
sion to Sir Frederick Abel, F.R.S., whose term of office 
expired at the Liverpool meeting last autumn. 

The Report of Council read by Sir Frederick Abel 
announced that the Institute continues to fiourish, the 
finances notably being in a very satisfactory condition, 
in spite of the heavy cost of the extra volume produced 
to commemorate the American visit in 1890. Having 
regard to the short time that has elapsed since that visit, 
the proposal for a special visit to Chicago had been 
declined, but it was announced that the President, 
together with Mr. Snelus and Mr. Hadfield, would attend 
as delegates the Metallurgical Congress to be held here 
in the autumn. The retirement of the secretary, Mr. 
Jeans, was also announced, as well as the appointment of 
his successor, Mr. Bennett H. Brough. 

The Bessemer medal for the year was awarded to Mr. 
John Fritz, of Bethlehem, Pennsylvania, by the new 
President, with a short address dealing with Mr. Fritz’s 
services to iron and steel manufacture both as a 
mechanical engineer and metallurgist, in which the dates 
of the introduction of the three high roll and other 
inventions were given, and more particularly noticing 
the high state of development of the Bethlehem works at 
the present time. Mr. Fritz not being able to be present, 
the medal was received by Sir Lowthian Bell, who made a 
short reply in addition to that sent by the recipient by 
telegraph, but the ceremony, owing to the absence of the 
principal party, was necessarily of a somewhat brief and 
formal] character. 

Mr. Windsor Richards’ address gave an excellent 
review of some of the later developments in the plant and 
processes of iron and steel works; but, as we print it in 

, it will not be necessary to notice it further in detail 
here, otherwise than to state that some telling illus- 
trations were placed on the wall—namely, enlarged views 
of the pig bed and hydraulic metal breaker, erected at 
the new Dowlais-Cardiff works by Messrs. Martin and 
Jones; and the new furnace at Low Moor, recently 
finished by himself, which had the distinction of being 
the largest cold-blast furnace in the world; that term 
meaning a furnace blown with air at the ordinary tempera- 
ture, and not one making cold-blast quality metal with 
heated air; which latter euphemism has now largely 
taken the place of the former more exact meaning, but 
which finds no toleration at Low Moor. 

At the conclusion of the address the usual vote of 
thanks was moved by Sir James Kitson and seconded by 
Mr. Howard J. Kennard, both proposer and seconder 
finding means to include other matters, the latter espe- 
cially making an appeal on behalf of the Iron, Hardware, 
and Metal Trades Pension Society, which seemed to be 
somewhat away from the business immediately before the 
meeting. 

After the conclusion of the general business, the prin- 
cipalitem on the programme, namely, the desulphurisation 
of iron by lime and calcium chloride, was entered upon 
by the reading of Mr. Stead’s paper describing some 
experiments that he had undertaken, with a view of 
testing the very unfavourable opinions of the process 
recently expressed in a German journal by Mr. Helgen- 
stock, and cf one by Mr. Saniter supplementary to that 
presented at the Liverpool meeting, and a report on the 
working of the process as practised at Wigan by Mr. 
Snelus; but at the conclusion of these the audience had 
so far thinned that the discussion was adjourned till 
Thursday morning. 





PRESIDENT’S ADDRESS. 


After some preliminary remarks, Mr. Richards went on to say 
that it is difficult to decide upon what shall be the drift and sco 
of a Presidential address. Sir Lowthian Bell pointed out the 
desirability of alternate scientific and practical presidents. I con- 
sider myself in the latter category, and, guided by his expression 
of opinion, I have thought that I would confine my remarks to 
practical points, and that I might with advantage in this address, 
as far as time will permit, review some of the developments which 
have been attained in the metallurgical operations of our iron and 
steel works. Thus, by recording the various stages of perfection 
arrived at in those industries in the spring of 1893, a standard of 
reference, whereby future advances and improvements may be 
measured, will be in some degree available. The present meeting 
is held under circumstances of great depression and gloom 
for the iron and steel trades. The year 1892 was, in many 
respects, one of the very worst those industries have ever known. 
The production of pig iron fell off to the extent of over 
600,000 tons. The production of wrought iron and steel was also 
much under that of some previous years, The most serious falli 
off, however, was in the production of steel rails, The export o 


rails in 1892 was not much more than one-half that of 1890, while 
the exports of 1890 were much under those of some previous years, 
The total falling away in our exports of metal and machinery in 
1892 as compared with 1891 amounted to over seven millions 
sterling. 

One characteristic of the iron iudustry of the past year has been 
the great falling off in the quantity of pig iron made from English 
ores. The imports from Spain during 1892 amounted to 3} millions 
of tons, equal to a production of 1,800,000 tons of pig iron. The 
total quantity of pig iron made in this country in that year was 
6,616,890 tons, so that 26 per cent. of the whole production was 
made from imported ores. 

It is remarkable how all the principal iron-making districts have of 
late years increased their consumption of imported ores and 
reduced the use of home ores. In Scotland, the make of well- 
known brands of Scotch foundry iron has been largely reduced 
from year to year, until now more that 24 per cent. of the produc- 
tion is obtained from foreign ores. South Wales has practically 

raising ironstone, and depends almost entirely on foreign 
supplies. Cleveland has immense quantities of phosphoric iron- 
stone at its door, cheaply won, but 20 per cent. of its total make of 
ps iron comes from ores carried more than a thousand miles. 
ven Lancashire and Cumberland, with hematite ores of the 
highest quality close at hand, have of late years extended their 
use of Spanish ores. Is it possible for the north of Spain, which in 
1892 — us with 3} millions of tons of ore, to maintain that 
output for a much farther length of time? It is generally 
thought that the most valuable and extensive deposits are being 
rapidly exhausted, and that some of the most productive 
mines are not likely to last more than a few years longer. 
Last month I visited Bilbao, and made careful inquiries from 
competent authorities on the spot, and learned that, with the 
exception of the large mines owned by the Orconera and Franco- 
Belge Companies, there are no very extensive mines left to be 
worked. Indeed, were it not for the recent successful calcination 
of the spathic ores which underlie the Rubio ore, the duration of 
the district at the present rate of output—4,000,000 tons per 
annum—would have been within measurable distance ; but there 
are very large deposits of spathic ore, the depth and extent being 
as yet unproved. Calcining operations in the near future will be 
largely carried on, making the spathic ore, which in the raw state 
contains 43 per cent. of iron and 25 per cent. carbonic acid, give 
in the calcined condition 58 per cent. of iron, thus making a very 
valuable mineral, having aa? per cent. of moisture as Fonsioall 
Calcining kilns are already erected, one large kiln economically 
and effectually calcining 1500 tons of raw ore weekly. It seems 
probable that this successful dealing with the spathic deposit will 
extend the life of the district fully ten years. It must be under- 
stood, however, that this length of life does not apply to the 
Orconera and Franco-Belge properties. 

There are large deposits of ores free from phosphorus in the 
neighbourhood of Seville and in the south of Spain that will 
become available, but considerable sums of English money will 
have to be expended in opening out the mines and conveying the 
mineral to the ship; but, in the words of Mr. Gill, of the Orconera 
Company, who has seen all the recently discovered large deposits, 
“there is as yet only one Bilbao.” Under these circumstances, it 
is natural that our attention should be arrested by the inquiry, 
whether, if the Spanish supplies were to be suddenly cut off, we 
could depend wholly on our home mines? The West Coast has 
raised 2} millions of tons of ore free from phosphorus, and could 
most probably increase that quantity to produce 14 millions of tons 
of pig iron, should the demand arise. sa the twelve months 
ending December, 1892, the quantity of basic steel made in 
England was 406,839 tons, of which 108,056 tons were open-hearth 
steel. In Germany and Luxemburg, 2,013,484 tons of steel were 
made from phosphoric ores, of which quantity 186,252 tons were 
open-hearth, the balance being basic Bessemer steel. 

Very much more prejudice has existed in England than on the 
part of continental buyers against the use of steel made by the 
basic process. This seems only natural when no difficulty existed 
here in procuring ores free from phosphorus, and in the event of 
foreign supplies being cut off such prejudice would doubtless 
quickly disappear. There need, therefore, be no apprehension of 
our being able to supply all the iron and steel we may be called 
upon to produce. Indeed, the great trouble seems to be that of 
being able to procure sufficient work to keep our large establish- 
ments employed. We could quickly make ourselves independent 
of foreign supplies of ores, except in the manufacture of high per- 
centages of manganese in spiegeleisen and ferro-manganese, and in 
this respect we are entirely dependent on foreign countries, the 
English spathic ores not being rich enough to give above 10 per 
cent. manganese in spiegel. 

(1) Blast furnace practice.—The visit of the Institute to America 
is so recent, and the papers read there, with the discussions, are 
so fresh in your memories, that it is not desirable to repeat here 
any records of the large productions attained from a blast furnace, 
especially as all the information then gathered has been fully 
recorded in the transactions of the Institute; but I cannot allow 
this reference to the visit of the Institute to the United States to 
aw by without again sincerely thanking our American friends on 

half of the members, as well as on my own behalf, for their 
most cordial and splendid reception; their kindness and 
hospitality were unbounded, and will always be remembered with 
pleasure by those who were fortunate enough to visit that great 
country. In England we have been. obliged to be content with 
such outputs per furnace as the usual complement of men can 
fairly deal with; indeed, there has been no inducement to increase 
production, for the blast furnace power of the country is far in 
advance of the demand for pig iron, so that our attention has 
been more directed to economical working than to large yields, 
Bolckow, Vaughan, and Co., at Eston, in a p'ant erected in 1877, 
with a 50 per cent. ore make 1000 tons of hot-blast pig iron per 
week with 19 cwt. of coke, in a furnace of the following dimen- 
sions :—Height, 72ft.; bosh, 23ft. diameter, having an angle of 
72 deg.; throat, 15ft. diameter ; bell, 11ft.; crucible, 10ft.; Cowper 
stoves of sufficient capacity to give red-hot blast at daylight ; 
number of tuyeres, six ; diameter of muzzles, 5hin.; pressure of 
blast, 54 1b. The total cost of labour per ton of pig iron is below 
2s. 6d.; this includes everything connected with the handling of all 
materials for the making and the removal of the pig iron. When 
we consider that the whole of the ore, coke, and limestone, 
amounting to about 3500 tons per week, is handled by two men 
charging the blast furnace, we must admit that it does not seem 
probable that this labour-cost can be appreciably reduced. The 
greater portion of the iron made is conveyed in a molten condition 
which, after passing through a ‘“‘mixer,” is taken direct to the 
Bessemer converter. 

At the Dowlais Company’s new works at Cardiff, Mr. Edward P. 
Martin has attained a production of upwards of 1400 tons per 
week, using the usual Rubio ore, and with rather less than 20 ewt. 
of coke per ton of pig iron, 70 percent. of the output being 
No. 1 quality. The furnace is 75ft. high ; bosh, 20ft., having an 
angle of 78 deg.; throat, 15ft. 6in.; bell, 11ft.; crucible, 10ft.; 
Cowper stoves, giving an average temperature of 1300 deg. Fah.; 
number of tuyeres, 7; diameter of muzzles, 5in.; pressure of blast, 
5}1b. One pair of compound condensing blast engines is attached 
to each furnace having high-pressure steam cylinders of 36in. dia- 
meter, and low-pressure cylinders 64in. diameter, with air cylinders 
88in. diameter, all of them 5ft. stroke; number of revolutions per 
minute twenty-three, giving 19,000 cubic feet of air at atmospheric 
pressure per minute. Each pair of engines is separately con- 
nected to the blast furnace. ere has been no attempt made to 
drive the furnace up to a production My ery gd increase in the 
number of men usually employed, so that the results are ver 
satisfactory, and the labour cost as low as that before-mentioned. 
With such a large production of pig iron, all of which is allowed to 
become cold on the beds, some difficulty in clearing away the metal 





was experienced, so an apparatus was devised for dealing with the 
removal and breaking up of the pig iron by mechanical means, to 
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clear the beds quickly, to reduce the cost of labour, and— 

—to dispense with a difficult and exacting class of eee 
at any moment has the power, and sometimes exercises it, of b — 
ing the works to a stop. This apparatus consists of quick-r mnie, 
overhead steam-travelling cranes, which sweep the whole surf: 
of the pig beds. The breaker is fixed at the far end of the loo 
furnaces, and when the whole of the four blast furnaces are —- 
pleted, a second breaker wi'l be placed at the other end, 

It is important that the pigs should be moulded at quite ual 
distances apart ; and means are devised for insuring this he 
the three fixed hammers on the hydraulic rams may exactly poe 
the distances of three pigs. The s, being thus moulded a 
cast in ~— of thirty pigs. The group is not meddled with 4 
any way till it has become cool. @ overhead crane then wicks 
up the whole group of thirty pigs, and runs with it, at a hi h 
speed, to the breaker, depositing it on a light four-wheeled car i 
running on an incline towards the breaker, thus enabling the 
workmen to push forward easily the loaded carriage. On arrival, 
the group is drawn forward by a pawl of sufficient length of stroke 
to place the group of pigs under the hydraulic ram, which, at one 
stroke, breaks three pigs, though only one at atime, the sow bei 
broken by a second ram. The four pieces of broken pig slide 
down a strong shoot into a railway wagon, the detatche sand 
falling between the bars forming the shoot. One machine cay 
readily deal in this way with 4000 tons of pig iron weekly 
working only from eight to ten hours daily, The operations Zz 
all conduc by young men of ordinary physique, and the whole 
cost of carrying away the iron, bondi the pigs, &c., is 
covered by a charge of 14d. per ton. Among other advantages 
is the easy stocking of the pig iron, owing to the group 
som of casting the fresh fractures from the breaker 
showing the quality of the iron, no matter how much it may 
have become rusted, while the rapid clearing of the pig beds 
by the travelling cranes enables the furnace man to do all the 
moulding required for the night by daylight; at the same time the 
group system is attended by absence of scrap in the beds, and 
greatly reduces Sunday work. 

(2) Cold-blast furnaces.—Some old and some recent practice in 
this manufacture may be of interest. No. 1 blast furnace at Low. 
moor was constructed and put into operation over a century ago 
the first cast of iron being made in August, 1791. This furnace 
which will remain in operation only a short time longer, has a height 
of 42ft.; bosh, 12ft.; hearth, 3ft. 6in.; throat, 8ft., and open top, 
Capacity of furnace, 2600 cubic feet. Coal used as coke, se tons 
od ton of pig. Number of tuyeres, three; diameter of muzzles, 

Bi pressure of blast, 21b. per square inch. Production per week, 

79 to 80 tons. Old age and =? having crept over the furnace, 
and the minerals in its vicinity being worked out, it became 
necessary to erect a furnace in a more convenient situation; so last 
year a new furnace was = into operation. This furnace is 
cong the largest cold-blast furnace yet constructed. It is 
Oft. high, bosh 18ft. diameter, hearth 9ft., throat 15ft., bell 11ft., 
capacity of furnace 10,700 cubic feet. There are two calcining 
kilns, each 40ft. high and 24ft. outside diameter. The two single 
high-pressure non-condensing blast engines are of the vertical 
direct-acting type, working independently of each other; the 
steam cylinders, 40in, diameter, and the air cylinders 84in., both 
having a 5ft. stroke. There are four Lancashire boilers, each 
7ft. 6in. diameter, and 801b. pressure of steam. With one engine 
at work, making twenty-eight revolutions per minute, 4b. 
pressure of blast, and three tuyeres with din. muzzles, 350 tons per 
week of grey iron was attained, the quantity of blast at atmo- 
spheric pressure was 10,000 cubic feet per minute. The coke per 
ton of pig was 38 cwt. The Better Bed coal of the dis- 
trict is exclusively used for pig iron making. The seam has an 
average thickness of only about 22in., and as there is a large 
amount of dirt from the roof and floor, the coal is first washed, 
then crushed, and in 11ft. beehive ovens makes a hard, bright 
coke, containing from 6 per cent. to 8 per cent. of ash, and only 
} per cent. of sulphur. The ironstone is directly above, and worked 
with the Black Bed coal. It contains 30 per cent. of iron in the 
raw state, and about 42 per cent. calcined, 34 tons of raw stone 
being required to make a ton of pig iron. 

There is no doubt that a blast furnace, in order to work well and 
give a a quality of pig iron, should be worked at a fairly fast 
rate of driving; it is also very certain that the amount of iron 
produced depends on the quantity and pressure of the blast driven 
in. The speed at which a furnace should be driven can only be 
determined by experiment. The furnace now being described 
worked far better when making 350 tons per week than it did when 
making 200 tons. A second blast engine was erected, so that in 
case of accident to one, the other could be made available. Here 
is an excellent opportunity of ascertaining, under the simplest 
conditions, whether the best rate of driving has been reached by 
what might be termed a moderate speed, and advantage will be 
taken of it. 

(3) Manufactured ivon.—The puddler is not yet dead, for we 
find in last year’s statistics of the British Iron Trade Association, 
that in spite of a very bad trade, the country produced 1,500,000 
tons of puddled bars ; but so little has been said in this Institute 
of late years on the manufacture of iron, that it may interest you 
to hear something of the mode of making a material which has 
the highest reputation, and which, so far, for certain purposes 
nothing has been able to dislodge. In speaking of best Yorkshire 
iron, I am only able of my own knowledge to describe the process 
of manufacture at Lowmoor, and as no general description has, I 
believe, ever been given, I trust the information may be found 
interesting. As my active connection with the manufacture of 
iron and steel must in the natural order of things ere long cease, 
you will acquit me of any desire to take advantage of the position 
you have placed me in, if I describe methods and processes in 
which I am personally engaged. Cold-blast pig iron—really cold- 
blast—has always exclusively been made at Lowmoor. It contains 
from 1 to 1} per cent. silicon, and *3 phosphorus ; a very rich grey 
forge quality is preferred. The whole of the pig iron is passed 
through the refining process. There is no pig iron puddled. 
The refinery eliminates the whole of the silicon, and reduces 
the phosphorus to ‘1 by constant practice with materials of very 
slight variation, the refiner knowing how to leave the carbon un- 
touched. The puddlers, therefore, have only to perform the duty 
of eliminating the carbon, and the small remaining quantity of 
phosphorus, in order to obtain a practically pure lump of iron. As 
it is of vital importance that dis puddling should be as nearly 
— as possible, and that the shingling under the steam-hammer 

equally well performed, rewards and fines are established in 
order to procure even quality of workmanship. 

The method of inspection of the puddled and hammered lump 
is as follows :—The loosen every day chooses from each man’s 
work any heat he desires to test, and has one or more pieces 
broken through. ‘The fractures of these lumps are carefully 
examined, and numbered according to the degree of perfection 
attained. These numbers are added up at the week-end, the 
workmen having the most numbers representing the worst samples 
in evenness of quality have to stand out, or, in other words, are 
not allowed to work on the following week, whilst the men who 
have the least numbers, representing the best —— of work 
during the week, are rewarded by money prizes. is system 
necessitates the keeping of surplus men, who are waiting to be 
taken in when others are turned out. The decision of the 
foreman in judging the samples is never disputed; the samples 
are exhibited, so that the men have every opportunity of 
examining for themselves the work they produce, the figures 
showing each man’s work being posted up daily, so that, the men 
are satisfied that no partiality is shown, no errors of judgment 
made. This system has been strictly carried out day by day, 
and every day over many years, and creates a very desirable com- 

tition, keeping the men’s attention concentrated on their work. 
The puddler works ten heats of refined metal of 3 cwt. each 





r turn. The puddled balls are all worked under 50 cwt, steam- 
ammers into slabs about 12 by 10 of varying thickness, 
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ddler’s special mark. These slabs are then piled 
anne ae aan the required weight for rolling into the various 
-* finished iron, whether plates or bars. Al these weldings 


sizes 0 ; : rg sera gg 
A reatest care in heating an ammering ; 
gt bo igh heat without any detorioration of quality. 


-rolli e greatest care, too, has to be taken to avoid 

In erage oda the purer the iron, the more difficult it 
i te to prevent them. Careful examination is made when 
ee » having jets of water playing on the surface of the 
— "heck blisters or unwelded portions. The inspection is 
vain when the plate is cold by rapping all over both surfaces 
— a hammer and noting the sheared edges all round the plates, 
Tt workmen, having inherited their fathers’ positions, have 
I gh no other work all their lives, but manipulate the same class 
- pabolire to produce the same results. Only one quality of 
" ; being made, the same methods of working having been pursued 
asst very many "years, each workman is especially skilful at his 
mete th task. The result of all this care and skill and good 
terials is a soft, ductile, and reliable iron, About two and a-half 
Senturies ago, Butler, in ** Hudibras,” canto iii., exclaimed — 

“ Ay me! what perils do environ 

The man that meddles with cold iron ; 

What plaguey mischiefs and mishaps 

Do dog him still!” 
Had he lived in these later years of the Victorian era, how very 
much stronger would his language have been had he been a 
manufacturer of iron, with an experience of tensile strains, per- 
centages of elongation, and contracted areas ; falling tests, which 
are no sooner fulfilled than more onerous ones are substituted ; hot 
and cold bendings, ram’s-horns, chemical analyses, in which the 
two-bundredth of one per cent. of a metalloid is cavilled at; the 
wrangling with workmen and their representatives; the satisfying 
of Great George-street and other engineers; and last, though not 
least, the peril which environs the unfortunate manager at the 
yearly meeting with the justly indignant, dissatisfied, and non- 
dividend-receiving shareholder. 

This leads me to talk of tests, and to make an aes to those 
who are not practically acquainted with the manufacture of iron. 
Best Yorkshire iron has attained its high reputation by reason of 
its power to withstand many sudden shocks without fracture, its 
reliability, and its welding qualities. The tensile strain that such 
jron naturally gives, or, as Sir James Kitson better expresses it, 
“cheerfully gives,” should be accepted, when all the processes of 
manufacture are conscientiously performed by those who value 
their reputations, and, indeed, whose very existence as manufac- 
turers is atstake. Some engineers insist on higher tensile strains 
in iron, when, at the same time, they require fibre to give safety 
and softness, to give weldability. 

Professor Arnold has just made the following interesting experi- 
ment. He took 50]b. of pure wrought iron and fused it in 
a special crucible, so as to free the mass from interposed slag ; the 
lump hammered and rolled exceedingly well. It contained iron, 
99:76; and carbon, 07. The mechanical tests gave 21 tons tensile 
strain in 2in.; elongation, 50 per cent.; reduction of area, 80 per 
cent. Now, for mild steel to stand Lloyd’s tests of from 28 to 32 
tons tensile strain with 16 per cent. elongation in 8in. we find that 
for a plate fin. thick the carbon should be °15, and for lin. thick 
to stand the same tests, and allowing for the smaller amount of 
work on the plate, the carbon should be ‘25. Best Yorkshire iron, 
ona plate fin, thick, will stand 23 tons tensile with the grain 16 
per cent. elongation, and 20 tons crossways with 12 per cent. 
elongation, and a plate lin. thick will stand 22 tons with the grain 
and 16 per cent. elongation, and 20 tons crossways with 12 per 
cent. elongation, with the carbon something above traces. These 
examples prove what everyone knows, but which is sometimes lost 
sight of, that to increase the tensile strain the carbon must be 
increased, and the greater the amount of carbon the greater the 
difficulty in welding. It is easy to increase the carbon in a molten 
metal by increasing the quantity of ferro-manganese, but fibre 
cannot be obtained in this manner, so it follows that by increasing 
the carbon in iron to obtain higher tensile strains, its welding 
properties and the fibrous nature of its texture are destroyed, 
giving a harder and more brittle metal, unsuitable for the work 
that soft iron is called on to fulfil, and to be even dangerous under 
certain conditions in proportion as the tensile strains, or in other 
words, as the carbon is increased. 

(4) Siemens-Martin furnaces and plate-rolling.—Large numbers of 
open-hearth melting furnaces have been constructed over all the 
country during the last ten years. In 1880 there were 126 furnaces 
producing 251,000 tons of ingots ayear. In 1890 the number had 
increased to 320 furnaces, producing 1,564,200 tons. The number in- 
creased in 1892 to 359, and is still increasing, and new installations 
of magnitude are being rapidly pushed forward in spite of the fact 
that there is not half enough work for those analy constructed. 
The capacities of furnaces have been gradually increased, until 
some have given as much as forty tons of steel at a cast, but a 
more manageable and convenient size for all-round work is one 
of a capacity of from 20 to 25 tons. The construction and form of 
the furnace itself is generally much as it was left by Sir William 
Siemens. A valuable improvement was made by Mr. James Riley, 
in conjunction with Mr. Dick, when he separated the regenerative 
chambers from the furnace. At Blochairn, a furnace of 20 tons 
capacity, with regenerators so separated, was stopped, the four 
chambers cleaned, and the gas put on again in three days, which 
in the old arrangement would ic required at least fourteen 
days. This feat is confirmed by the practice at Eston, and is a 
most important consideration with such costly plant and labour. 
A useful and good practical detail is a trap arrangement outside 
the chambers for catching dust and the drippings from the ports 
and uptakes, which choke up the chequer work. This trap can be 
quickly cleaned, so that the furnace is kept longer at work, and 
makes much more steel before requiring general cleaning and 
repairs, 

But the boldest and most successful improvement in the general 
arrangement of handling and dealing with the molten metal till it 
is converted into a finished plate, without reheating the ingot, was 
devised and carried out by Mr. Riley some few years ago, and as I 
and others have benefitted by his ideas, he should have the credit 
due to his skill and pluck. The arrangement has not since been 
much, if any improved, and I therefore venture to briefly describe 
it. A range of some dozen eighteen tons open-hearth furnaces at 
Blochairn, all in one line, and having the usual casting-pit in front 
of each furnace, the ingots and moulds being handled by a steam 
travelling crane, the men working in a hot stifling atmosphere, was 
changed to an arrangement whereby the molten metal is received 
in a travelling ladle from each furnace, and then conveyed by a 
locomotive to a central and convenient ition, where the opera- 
tion of teeming the ingots is conducted in comparative comfort. 
When the ladle of molten metal arrives at its destination, it is 
lifted off its trunnions by a hydraulic apparatus, and the metal 
re-poured into a second ladle, ommend on a hydraulic centre 
casting crane of 20ft radius, the object of the re-pouring being 
to obtain a uniform steel by the more thorough combination of the 
alloys of carbon, manganese, and iron. The ingot moulds of vary- 
ing sizes, to hold up to as much as eight tons of metal, are placed 
round the circumference of a shallow casting pit in the usual 
manner, except that the larger end of the ingot mould is upper- 
most, the object being to give greater density to the smaller end 
of the ingot, which receives the least amount of work under the 
steam hammer or cogging machine, and to put most work on the 
upper part, which has the greatest need of it. In order to be able 
to grasp the ingot for withdrawal from the mould, there are two 
pieces of iron at the sides of convenient size, easily removable when 
the ingot is sufficiently cooled to be lifted out, which, in the largest 
ingots, requires about forty minutes. The ingots, which are usually 
about 4ft. long, 3ft. 6in. wide, and 20in. thick, are then lifted out 
of the moulds by quick-acting hydraulic cranes, placed in Gjers’ 
soaking pits, and left there about two and a-half hours in order that 
the heat may have time to equally diffuse itself throughout the mass, 








Mr. Riley passes all the ingots produced, nearly 300 tons per 
shift, through soaking-pits, not finding the least difficulty even 
with those made in the first cast on a Monday morning, after 
stopping work on the Saturday. The ingots are then conveyed b 
simple and effective mechanical arrangements to the cogging-mill, 
where by Isuccessive to-and-fro passes the ingot is reduced to a 
slab of a thickness suited to the plates into which it is afterwards 
to be rolled, and cut up under a very powerful hydraulic shears, 
provided with easily and quickly adjusted stops, to permit the 
slabs being cut to the required varying sizes with the least amount 
of waste of material. The slabs are so cut that the crossway of 
the oy in the slab becomes the lengthways of the grain in the 
finished plate. They are then conveyed by mechanical means to 
the reheating furnaces, and rolled either in a two-high reversing 
train or in a three-high mill, having the centre roll of smallest 
diameter. It is a moot point as to which of these two systems of 
plate-rolling is the better, both being so good. It may perhaps be 
decided by giving the preference to the two-high systems for very 
heavy _— and to the three-high for ordinary sizes. 

(5) Bessemer converters and rail rolling.—The largest production 
of ingots—2,140,000 tons—was obtained in 1889, and the largest 
output of rails—1,235,785 tons—in 1882. Although there are 108 
Bessemer converters in the country, only 1,510,810 tons of ingots 
and 535,836 tons of rails were made last year. The steel trade 
being even in a more stagnant position this year than it was last 
year, there is no scope for the energy of our steel makers, and they 
are unavle to show any satisfactory results of output, or any great 
improvement in construction or arrangement of plant. In fact, 
with the exception of greatly increased production by the elimina- 
tion of causes of delay, by improvements in making and rapidly 
changing the converter bottoms, and the adoption of a shallower 
casting pit, the whole apparatus for ingot making is much as it 
was left by Sir Henry peor For some years past large 
quantities of molten iron have been taken direct from the blast 
poco to the converters, in order to avoid the cost of remelting 
in cupolas. 

With all our knowledge of blast-furnace working, we are unable 
to obtain a uniform quality of iron. By the older method of 
re-melting, pig iron from several casts was spread over a large 
surface in stock in such a manner that, when taken out again, it 
was so equalised in quality that no great inconvenience was experi- 
enced through variations in the length of blow or in the quantity 
of additions of scrap; but ladles of iron taken direct from the 
blast furnaces sometimes varied considerably, more especially in 
the percentage of silicon, and if it is attempted to make iron low 
in silicon, the increased percentage of sulphur becomes a serious 
trouble. The iron has often been taken from two or more furnaces ; 
but it is found troublesome to have to tap two furnaces for 8 or 12 
tons of metal, and then only obtain partial relief from a diffi- 
culty. Captain Jones carried out an idea of constructing a reser- 
voir termed a “ mixer,” which would hold about 100 tons of 
molten metal, with the view of equalising the quality of the iron 
used by mixing iron from several furnaces and from several casts. 
Two mixers, which hold about 150 tons each, have been constructed 
at Eston, and have given greatly improved results. The iron from 
the blast furnaces varied in silicon to the extent of 1} per cent., 
the highest percentage being 3 and the lowest 1}, the average 
giving 2 per cent. of silicon from the mixer ; the lowest percentage 
from the mixer being 1°95, and the highest 2:15. The result of 
this mixing is that the length of the operations in the converters, 
and the amount of scrap used, become almost uniform, thus increas- 
ing the life of the converter linings and bottoms to a considerable 
extent, giving steel regular in carbon, and thereby reducing the 
percentage of defectives. At Eston the mixer has been found even 
more valuable in the basic than in the acid process—enabling iron 
low in silicon to be used. Sulphur can be reduced 50 per cent. by 
addition of manganese. The converter linings and bottoms last 
30 gl cent. longer, the quality of the steel made being practi- 
cally uniform. 

To illustrate what can be done in a steel plant, I have selected 
the comparatively small works at Scranton rather than one of the 
colossal establishments of our own country. The works I am able 
to describe, through the courtesy of my old friend Mr. W. W. 
Scranton, were erected by him atjScranton, Pa., U.S.A., after a 
visit to this and other countries for the purpose of ascertaining the 
latest improvements that had been carried out in Bessemer steel- 
making ; and, as he<ecided to adopt the system of rolling then in 
operation at Boleckow, Vaughan, and Co.’s, I feel great interest in 
this plant, though not alone for that reason, but more because of 
the splendid results achieved by the energy, ability, power of 
organisation, and systematic management of Mr. Scranton. I 
will describe the plant very briefly, as I have permission to place 
before you—in an appendix—a fuller description of the whole works. 
The machinery was first designed for? an output of 60,000 tons 
of steel rails per annum, that quantity being obtained from the 
outset. In the spring of 1890 the pair of so-called three-ton 
Bessemer converters was replaced by a pair of six-ton vessels, 
when the following remarkable results were achieved :—Taking the 
three months from March lst to May 31st, 1890, the average 
weekly production of ingots was 5005 tons ; the best week’s work 
was 5456 tons in twelve turns, and the poorest was 4417 tons in 
eleven turns. The best day’s result was 1012 tons, and the best 
twelve hours’ work 518 tons. The number of heats blown was 
61,154, and the time required to blow a heat was twelve minutes, 
quite frequently two heats were blown at the same time. The 
converter bottoms have nineteen tuyeres 244in. long, with specially 
shaped bricks to fill the spaces ; each tuyere has nineteen ,'; holes 
—there were 374 bottoms used during the above-mentioned period, 
the average life being 25°34 heats. The blast is supplied by two 
pairs of horizontal engines having 50in. steam cylinders and 54in. 
air cylinders, 5ft. stroke, running between 30 and 40 revolutions per 
minute, the pressure being seldom below 301b. per square inch at 
the engines. There are nine remelting and three spiegel cupolas. 
The ingots are quickly conveyed, as hot as possible, by small 
2ft. gauge locomotives, to pa heating furnaces fired by 
anthracite pea coal, provided with fan blast—each furnace holds 
eight ingots, two by each door. The roll trains consist of three 
sets of rolls 32in, diameter. The blooming and roughing rolls are 
worked by a pair of reversing engines on Ramsbottom’s system, 
having cylinders 40in. diameter by 5ft. stroke, geared two to one. 
The ingots, se oa square at the bottom and 13in. at the top, are 
rolled into rails in fifteen passes, six in the blooming, four in the 
roughing, and five in the finishing rolls. 

In the rail-mill the average weekly production was 4330 tons— 
the best was 4674 tons in twelve turns, and the poorest 3865 in 
eleven turns—‘he largest tonnage per day was 883 tons, the largest 
per turn 460 tons of 60 lb. rails. In the six months ending June 

th, 1890, the make was 117,100 tons of ingots and 101,143 tons 
of rails. In the autumn of 1890 the two 6-ton converters were 
changed to a pair of 10-tons, and even then there was not a 
sufficient supply of ingots to keep the rolling-mill fully at work, 
but in twelve hours 1774 rails, weighing 554 tons, were produced 
in a mill driven by a pair of reversing engines having 48in. 
cylinders, 54in. stroke, coupled direct to the cal tie, and making 
from 90 to 100 revolutions per minute. These are results of which 
any manager may be proud. The American steelworks have so 
largely increased production, that even that large country is not 
large enough to supply sufficient occupation p the existin 
works. But it must not be thought that because I have describe 
an American plant I consider our own country behindhand ; quite 
the contrary, but I fear to describe our capabilities and latent 
rT of production. All those who manage steelworks, either 

or the production of rails or ship-plates, pride themselves on their 
power of organisation, not only to increase output, but to main- 
tain high quality. Then, again, the ingenuity of our engineers 
has been called into play to substitute mechanical arrangements 
for the so-called cheap labour. One cannot fail to observe how few 
men are employed in a mill turning out 5000 tons of finished rails 
weekly, The heavy ingots are conveyed by small locomotives to 
the rolling mills, are moved to and from the several grooves of the 





rolls by live rollers, are turned over and carried sideways, rails 
are rolled in 155ft. lengths, are carried to the saws, are cut, are 
conveyed away, are placed on hot banks to cool, all by ingenious 
mechanical contrivances ; the same may be said of plate-rolling. 
It is only when the material becomes cold that labour becomes 
expensive and troublesome ; but the more difficult it becomes the 
surer will machinery be devised to dispense with it. 

So successful have we all been in economically increasing pro- 
duction that we have inundated and swamped the markets for the- 
time being ; at present, and for some time past, there is not enough 
work for half the steel-producing power of the country. Thus we 
go on, and we look about in vain for new markets. e compare 
America with 60 millions of people, having 175,000 miles of railway, 
with India having 250,000,000 of people, and only 17,000 miles of 
railway, and wonder why, under our sway, it‘ developes at such a 
wretchedly slow rate. ere is the trade to come from to keep 
our workmen employe and our establishments in operation? No 
one seems to be able to answer this question ; but we know that 
we have had many serious depressions before, though none seem 
so deep, so prolonged as this. The iron and steel trades may be 
likened to Pandora’s box, from which, once filled with all good 
things and all bad, everything escaped—the good things back to 
heaven, and the evils to infest and plague the earth ; but there is 
still left to us, that which never deserts us, the inestimable bless- 
ing—HOPE. 








DASSEN ISLAND LIGHTHOUSE. 


Axsout fifty miles north-west of Cape Town, and some 
twelve miles from the mainland, is Dassen Island, on which 
a lighthouse of cast iron plates, constructed for the Cape 
Government in this country by Messrs. Chance, of Birming- 
ham, under the supervision of Mr. W. T. Douglass, M. Inst. 
C.E., consulting engineer, has been recently erected, the 
light being first exhibited on the 15th April last, and found 
to be visible to mariners at a distance of twenty-six miles. 
Dassen Island is some two miles long, and has hitherto only 
been inhabited by people engaged in the collection of guano 
and penguins’ eggs. The new cast iron lighthouse is built 
on the summit of a knoll of hard granite, on which are 
scattered loose boulders, so that the platform, which was 
levelled here to receive the base of the tower, is 63ft. above 
high water ordinary spring tides. 

The height of the tower, which is surmounted by a hand- 
some gallery, is from base to focal plane 91ft. 9in., while its 
diameter at its base is 21ft. The illuminating apparatus is 
very powerful. It consists of a first-order light, of 920 
millimetres internal radius, group flashing, showing double 
flashes of half-minute periods. The lenses are of 80 deg. 
vertical angle, and 45 deg. horizontal. There are four groups 
of two each, making in all eight sides; the complete revolu- 
tion is accomplished in two minutes. The lantern is sur- 
mounted by a Trinity House ventilator. The nautical range 
of this light is about nineteen miles, although it has been 
seen at the greater distance mentioned. 

The tower itself, which rests on concrete foundations, is 
composed segmentally of cast iron plates—these plates being 
accurately planed and bolted together. The illuminant 
employed is heavy mineral oil, which is supplied to a six-wick 
Trinity House Douglass burner, the oil being forced up to the 
burner by pressure pumps. At a short distance from the 
lighthouse, masonry tanks, lined with lead, have been built 
for the purpose of holding 6000 gallons of oil. The work of 
erecting the tower was commenced in October, 1892, and the 
light was exhibited for the first time on April 15th, 1893. 
The whole of the tower and apparatus was constructed in 
England and then sent out to the Cape in separate consign- 
ments. It may be further mentioned that living accommo- 
dation for the lightkeepers has also been provided on Dassen 
Island. 








BritisH IRON TRADE AssoctaTIoN.—A conference of the Iron 
and Steel Trades will be held at the Westminster Palace Hotel, 
Victoria-street, London, on Thursday, the 29th day of June, 1893, 
at 11 o’clock forenoon, when the following papers will be read and 
discussed :—(1) ‘‘On the Development of Colorial and Indian 
Railways as affecting the Iron Trade,” by the President, W. S. 
Caine, Esq., M.P. (2) ‘‘On the present Depression in the Iron 
Trade as affected by Currency Questions,” by Sir William Houlds- 
worth, Bart., M.P. (3) ‘‘On the Chicago World’s Fair and its 
Lessons to Iron and Steel Manufacturers,” by J. S. Jeans, 
secretary. 

NorTHAMPTON SEWAGE DisposaL.—The Northampton Town 
Council have obtained a provisional order for acquiring further land 
in extension of their sewage farm at Exton, rendered necessary by 
the rapid increase in the population of the town. It is to be laid 
out for irrigation and intermittent filtration, the Corporation pre- 
ferring this method of dealing with their sewage to the adoption 
of any chemical treatment. At the inquiry there ey for the 
Town Council, Mr. Balfour Browne, Q.C., Mr. E. Bailey Denton, 
M. Inst. C.E., whose firm’s report—Messrs. Bailey Denton, Son, and 
North — the Corporation had adopted; Mr. W. D. Gibbins, 
A. M. Inst. C.E., assistant borough engineer, and Col. Jones, V.C., 
C.E.; while General Sotherby, the landowner who opposed the order, 
was represented by Mr. Rickards, Barrister-at-Law, Mr. G. Chat- 
terton, M. Inst. C.E., and Mr. Everard, of Leicester. 

RaILWAy CLASSIFICATION IN Russta.—The Russian railway 
accounts divide up the passengers, not, as in most other European 
countries, into first, second, and third-class passengers, nor as in 
Germany, into three classes, plus a fourth, but into the categories 
of civil, military, and convict travellers, with the further sub- 
division of paying and non-paying. The total number of travellers 
of all classes in 1889 was 43,000,000, about one-fifteenth part of the 
number who travelled on the railroads of the United Kingdom in 
the same year, and one-eleventh of the number carried in the 
United States. Of this total 924 per cent. were ‘‘ civil” or ordinary 
passengers, and of all classes 64 per cent. were military, and 1°] per 
cent. were prisoners, while as regards the further sub-division, it 
appears that 95 per cent. were paying and 5 per cent. were non- 
paying—the latter being, of course, a much larger percentage than 
that common to most of the other countries of Europe. 


ELECTRIC AND CABLE TRACTION.—An indication of the develop- 
ment of electric traction is the substitution of electric for cable trac- 
tion on the steep grade elevated railway in Hoboken, N.J., which 
makes the ascent from the ferry to the heights, the maximum grade 
being 5} percent. In the discussion on the cost of operation of cable 
railways, at the meeting of the American Society of Civil Engi- 
neers, on April 20th, Mr. Charles B. Brush stated that on the 
elevated extension of this line, along the high ground, electric 
traction was adopted, and proved so successful that it was decided 
to try it on the heavy ped om For a time the cars were run by 
electricity only during the hours of light traffic, the cable being 
used at other times. The results were so satisfactory, however, 
that the cable traction was entirely abandoned, and the line 
worked by electric power alone, facilitating the handling of the 
traffic, and effecting a decided saving in cost of operation, Two 
other interesting facts noted in this discussion—says Engineering 
News—were the increase of traffic due to the higher speed of 
electric cars, and the advantages which an electric railway has in 
competing with the suburban traffic of a steam railway, for while 
the former gives its patrons practically a constant service, the 
latter runs trains at long intervals, requiring its patrons to live up 
to a regular time-table, 











— 






May 26, 1893, 























svapuysr buryres 40 voi72as pue very ' eee B 2 beortecamamnnneenaateee ee 


L wn sasennesens Jo Saad a7) Ai 


me TTL a ip tink ~~ 














e 
fia | 
> 


A Rosse oe « : . Py » ye 
Ags oes oe ic (ill 







































































LT. 








n.! 








LLMs Wy hy 
Mcdddeee dcaceddedd 


a 
i 
~ 

f 








i Yo/ S 
OOOO” Yigf “4 ) NY. 
j Us 
p '#/ 


P 
a B b 














































































































Gb b2 
"Zl 


THE ENGINEER. 














































































































i 
79/j0 Jd5jeM aj S6M 7a]! 4a7eM BAl7 


(Lpp avd ars wordrsosap 10,7) 


448 





| 
SUAANIONG ‘NAAVHALIHM ‘ANVGNOO DNIUGANIDNG VOMO'T GILL 
| 


ANVUO OITOVUGAH XHUTd Ad NOL-TAUUAL 














May 26, 1898. 


THE ENGINEER. 


449 














FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


§.—Boyveav AND CHEVILLET, Rue de la Banque. 
PART IN.— ASHER anv Co.,, 5, Unter den Linden. 
VIENNA.—GEROLD AND Co., Booksellers. 





1C.—A. TWIFTMEYER, Bookseller. 
Lee ORK. INTERNATIONAL News Company, 88 and 85, 
Duane - street 





CONTENTS. 

Tur ENGINEER, May 26th, 1893, wa 
Aaa exO, ENGINES ror LuxemBurG Biast Furnaces. (Illus.).. . 440 
DopLex Hypraviic Crave. (Illustrated.) = .. .. .. -. .. «+ 4dl 
private BILLs IN PARLIAMENT... .. . 442 
‘AN INSPECTOR'S HAMMER. (Illustrated. 442 
RawwaY MATTERS... +e ee eee 443 
Notes AND MEMORANDA oo ee 443 
MISCELLANEA .. .. ++ 25. se co. oe 443 
Joy's Om VALVE GEAR. (ilustrated.) 445 
H.M.S. SPEEDY «.. «- «es ss oe 445 
THe [RON AND STEEL INSTITUTE 446 
DasseEN ISLAND LIGHTHOUSE... .. « 447 
urer-10N DuPLex Hypravutic CRANE 448 


Leapina ARTICLES—The End of the Hull Strike—Pearl Fishing by 
; Mechanical Aids j 

Bronze Screw Propellers 
[LITERATURE «. «+ ee 
Books RECEIVED .. «+ «+ 
Tue ROYAL INSTITUTION .. ee ee ne ee ee we 
Test OF AN ENGINE AND Dynamo. (Ulustrated.) ..  .. 
Mepp’s Parent Tail Sarr Preserver, (Ilustrated.) 


“Working Regulations in French Mines.. 


{He EsecroR CONDENSER, (oS ee . 458 
LerreRS TO THE Epiror—The Locomotive Question in New South 
Vales 54 


Forced Dranght—Free Trade, Fair Trade, and No ‘Trade—Heavy 
Road Wagon Wheels—Hydraulic Pumping Engines at Margate 


High-speed Waterworks Pumps .... 455 
Trac or H.M.S. CRESCENT 1s... ! 
THe PuysicaL Socrery ba, het cee . 4 
(HE INSTITUTION OF CiviL ENGINEERS.. .. .. .. .. .. .. «. 456 
Tue Iron, Coat, AND GENERAL TRADES OF BikMINGHAM, WOLVER- 
HAMPTON, AND OTHER DisTRICTS..—. ‘ a 4 : ona 457 
Nores FROM LANCASHIRE .. . ae a ae ao eee ae oer 
(ue SHEFFIELD DisTRieT .. a a Wkcdes seat ae leet Ab Soe Soe 
Tue NoRTH OF ENGLAND .. .. .. «1 oe « wil hat eae ued Cove 
Nores FROM SCOTLAND i Se 458 
WALES AND ADJOINING COUNTIES .. 458 
Norrs FROM GERMANY oe 458 
AMERICAN NOTES... .. .. * 459 
Lacncues AND TrRiaL TRIPS 459 
THe PATENT JOURNAL... .. «2 oe .. 459 
SELECTED AMERICAN PATENTS... . 460 


Paracraras—British Iron Trade Association, 447—Northampton Sewage 
Disposal, 447—Electrie and Cable Traction, 447—New Promenade Pier 
at Dover, 451—The Campania, 456—New Type of War Vessel, 456— 
Storage Battery Cars, 456—The Birmingham Association of Mechanical 
Engineeers, 456—The Jaffa and Jerusalem Railway, 459. 








TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 





*\* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*\* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

L. J.—We use D. K. Clark's steam tables, or Isherwood's, 
Clark's are generally accepted now by engineers. 

X. Y. Z.—Jf you have had no drawing-office experience, you would get no 
salary for the first three months. Subsequently you would get 10s. to 15s. 
a week, and in about ten years you would probably earn £2 28. a week. 

Captain Biack.—Your letter cannot possibly be answered without knowing 
the weights, and you give no data concerning them. The hull is not a 
parabolic cylinder, because it is 6ft. wide by &ft. deep. What about ribs, 
watertight compartments, bulkheads, covering strips, deck beams, hatchiways 
and combinas, de, de,? 


We believe that 


CUPOLAS. 
(To the Editor of The Engineer.) 
Sir, Can any correspondent state where *‘ Hebertz’s Cupola” and 
Stewart's Rapid Cupola” can be seen in action ? W.HT 
May 24th, ‘ice > 


DEFLECTION IN BRIDGES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers tell me how much deflection may safely 
be allowed in a temporary wooden railway bridge for traffic not faster 
than (a) ten miles, (/) twenty-five miles an hour? RY 
May 24th. es i 


AIR CHANNEL FIRE-BARS. 
(To the Editor of The Engineer.) 

Sir,—We should be much obliged if any of your readers would tell us 
where “‘ White's Patent Air Channel Fire-bars’” may be procured, as 
a by Messrs. A. Milson and Co., Lower Clapton, N.E. 

May 20th. J.P. 
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be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THe ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Forei 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 
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charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to tis condition. 

Prices for Displayed Adverti ts in ‘‘ordinary and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
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MEETINGS NEXT WEEK. 


InsTITUTION OF CIvIL ENGINEERS. — Tuesday, May 30th, at 8 p.m. 
Aunual general meeting of corporate members. 
Society or Arts. — Tuesday, May 30th, at 8 p.m. 


Applied art 
section: ‘“* American Silver Work,” by Horace Townsend. 











Roya Instirotion or Great Brirarn.—Friday, June 2nd, at 9 p.m. 
“Study of Fluid Motion by means of Coloured Bands,’ by Professor 
Osborne Reynolds, M.A., LL.D., F.R.8. 

CuemicaL Socirery.—Thursday, June Ist,at 8 p.m. Ordinary meeting. 
Papers: ‘* Azo-compounds of the Ortho Series,” by Professor Meldola, 
F.R.S., and F. B. Burls ; ‘‘ The Fluoresceine of Camphoric Anhydride,” 
by Dr. Collie; ‘‘ The Action of Phosphoric Chloride on Camphene,” by 
J. E. Marsh, M.A., and J. A. Gardner, M.A.; ‘‘The Composition of Jute 
produced in England,” by A. Pears, jun. 
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THE END OF THE HULL STRIKE. 


THE strike of the Hull dockers has terminated precisely 
as we anticipated in the defeat of the men—a defeat so 
complete, indeed, that they have in several instances 
applied to the shipowners for advances of money on the 
security of wages yet to be earned, while many have 
begged for alms from the men whom they have done 
their best to injure. The strike has lasted six weeks, 
and the progress of events has once more proved the 
truth of a proposition which we have often advanced, 
namely, that when a strike lasts more than a fortnight 
the men are always beaten. We are sorry for Hull, sorry 
for the misguided dockers, but there is reason to rejoice 
that the principles of right and justice have once more 
conquered, and we may venture to hope that the lesson 
learned by masters and men alike will do good service in 
the future. 

This particular strike, it may be noticed, was excep- 
tionally instructive. In every way it accentuated the 
true nature of the war waged by labour against capital. 
It differed from the greater number of strikes in the 
peculiar violence with which it was carried on. The 
dockers stuck at nothing. They fought and burned and 
destroyed right and left. The whole course of the strike 
may be studied from two points of view, each equally 
instructive. We may consider, in the first place, what 
would have taken place if the shipowners had given way. 
In the second place, what would have happened if police 
and troops had not used their energies to maintain order. 
The dockers struck, not for higher wages, but simply 
because men who did not belong to the Union were 
employed in loading and unloading ships. The dockers 
asserted that this was part of an organised plot devised 
by the shipowners “to smash the Union.” From an 
early moment in the contest, the shipowners asserted 
that they did not desire to injure the Union in any way. 
They claimed, however, the right to employ whom they 
pleased, whether he belonged or not to the Union. This 
the men would not tolerate. The Free Labourer was an 
abomination in their eyes. They insisted that no one 
outside the Dockers’ Union should be permitted to work 
as a docker. They turned out in a body because the 
masters would not give way. There have been various 
versions of the story put forward, but the main facts, 
with which alone we have to deal, are substantially as 
we have stated them. Now, if the masters had given 
way in Hull, the whole operation would have been 
repeated in Liverpool, Bristol, Southampton, and, in 
short, in every port in the kingdom. The dockers would 
then have been masters of the situation, and would at 
once have proceeded to dictate their own terms as to 
wages, working hours, methods of work, and so on, and 
would have finally woven a web round the shipowners 
from which they would have had incalculable difficulty in 
extricating themselves. The men, if they had given due 
thought to the matter, might have asked themselves why 
the shipowners were not content to employ only Union 
hands. It would appear that as the Unionists were 
ostensibly skilled hands, and the best men in the market, 
the shipowners would study their own interests by giving 
the preference in all cases to the Union hands. Why 
should they go out of their way to seek men compara- 
tively untrained, and more or less ignorant of the routine 
of dock work? The answer is that the Union dictated 
terms, and insisted on restrictions which the shipowners 
found intolerable. If the Union had been rational, well- 
informed as to the course of trade, and had guided its 
actions with discretion, the shipowners would have been 
content. They might in certain individual cases have 
grumbled, but so long as the hand of the dockers was not 
too heavy, events would have proceeded in their regular 
sequence, and the owners would not have taken the 
trouble to form a free labour federation. The Union 
succeeded only too well in establishing a feeling of dis- 
trust in the minds of the shipowners, and the Hull strike 
will intensify that distrust. From first to last the policy 
of the men has been an unwise policy—a policy founded 
on ignorance and built up by passion. 

Turning now tothe second aspect of the strike, let us con- 
sider what would have happened if the law had not been 
called in to maintain order. It is the inalienable right 
of every English subject to work or not as he pleases, 
and the Hull dockers would have been quite within their 
rights if they had struck and walked out of the docks in 
a body. But no one doubts for a moment that if they 
had done this and nothing more the shipowners would 
have filled their places without trouble in a few hours. 
The strike had not the smallest chance of success unless 
the dockers could prevent their places from being filled 
up. But about this filling they knew that there would 
be no difficulty. A little delay would have been incurred 
by the shipowners, but that was all. The dockers seem 
to have acted, in the first instance, in the belief that 
they were skilled men. But dock labour is only skilled 
in a very limited sense. Any man with strength ard 
energy can learn all that is to be learned in a very few 
days. The stevedores stand on a higher plane. They 
are skilled, but they are comparatively few in number. 
They earn very high wages, and they have never shown 
themselves strongly disposed to join with the dockers in 
strikes. The fact that the docker is not a skilled work- 
man is a weak place in the panoply of the Union. A 
Union composed of highly-skilled men in much demand 





and not very plentiful, must of necessity be enormously 
stronger and better able to dictate terms than a body of 
unskilled labourers. In the first place, substitutes for 
skilled men cannot be had for the asking; in the second 
place, Unions of skilled men generally have funds to con- 
siderable amounts available. The Dockers’ Union appears 
to have had very little money put by, and in this respect 
it resembled all other unskilled Unions. Under the 
circumstances it was clear from the first that their sole 
chance of success lay in preventing the employers frém 
obtaining free labour. There were but two ways cf 
attaining this end open. One lay in persuading non- 
unionists to refuse to work. The other lay in a resort 
to direct force. The first plan was from the first a total 
failure. Unhappily there is an enormous number of men 
in Great Britain who can obtain no employment, or very 
little employment, and the terms offered by the ship- 
owners were far too attractive to be despised by such 
men. The great body of the working classes have 
curiously little sympathy with dockers. Why, we need 
not stop just now to inquire. But those who have 
watched the progress of events will not have failed to 
observe that the dockers have got hitherto very little help . 
from outsiders. Free labour has never sacrificed its own 
interests for the Union dockers. Nothing remained then 
but a resort to violence. We have no desire to tell the 
painful and disgraceful story over again. Happily the 
authorities were equal to the occasion. Deplorable 
scenes of bloodshed and violence occurred in the streets 
and round the docks in Hull. But in the end the law 
triumphed, and it must not be forgotten that the whole 
of the work was practically done by policemen. The 
services of the military were scarcely needed. A force a 
thousand times more numerous than the Hull dockers 
could have been dealt with. The moment it became 
clear that the supply of free labour was abundant, and 
that attacks on free labourers would not be permitted, 
the strike was virtually at an end. The formalities of 
settlement are baubles which gratify the vanity of the 
Union leaders, but they come to nothing. The dockers 
would, if they pleased, break any terms of agreement 
to-morrow, and the shipowners are quite aware of the 
fact. 

Only one point remains, we think, for discussion just 
now. On what did the leaders of the Union base their 
hopes of success? If they are worthy of the name of 
leaders, they must have been aware that any quantity of 
free labour was available. Did they believe that Mr. 
Wilson would give way from political motives, and that 
he would be followed by other shipowners? Such a 
belief displays such an absence of common sense that 
we cannot think it was ever seriously entertained. We 
do not suppose for a moment that the Union leaders 
contemplated securing victory by a resort to violence 
and arson. That is incredible. The only hypothesis 
left is that in their overweening vanity and conceit of 
power they fancied that they could bring about a general 
dockers strike all overthe kingdom. But that idea can only 
be entertained by men who are practically ignorant of 
human nature. The working men of Great Britain are 
not prepared to sacrifice themselves generally to secure 
an advantage for a small section of the brotherhood of 
labour. The leaders do not seem to understand this. 
Quem deus vult perdere prius dementat, which being 
freely translated, means that before a man becomes a 
Union leader he loses his common sense. 


PEARL FISHING BY MECHANICAL AIDS. 


One of the problems that would appear to have been 
as yet unsolvable is concerned with the raising of the 
oysters which in various parts of the world yield the 
precious pearl. In Ceylon, in the Persian Gulf, and 
around the coasts of Australia, are situated the best- 
known of such fisheries, and yet at none of these has 
there been any material change made in the time- 
honoured methods by which operations have been carried 
on—in the two first-named localities at least—for almost 
untold centuries. It has long been felt that the revenues 
derived from the several pearl banks could be largely 
augmented if improved methods for raising the oysters 
from the banks could be devised ; but although from time 
to time several such methods have been proposed, none 
of these have received adoption, and both in the Persian 
Gulf and Ceylon the fishing is done by native divers, 
unaided by any of those mechanical devices that have so 
largely aided in similar operations pursued with regard 
to the ordinary edible oyster. 

The difficulties that have led to this want of advance- 
ment are largely due to the special characteristics of the 
pearl oyster, which differs widely from its congener of 
localities nearer home. It may be named in the first 
place that the so-called pearl oyster is not generically an 
oyster. Although resembling in outer appearance 
the delicate edible so well known to all of us, naturalists 
assure us that in its nature it must be classed as 
belonging to the mussel tribe, though no one on 
looking at a pearl oyster could deem such a classifi- 
cation to be warrantable. But of the fact we presume 
that there can be no doubt, and it accounts probably for 
those differences of temperament which oppose the main 
obstacle to its treatment in a similar manner to that 
dealt out to the oyster tribe generally. It seems almost 
ridiculous to talk of the temperament of so apparently 
insensible a creature as the oyster, but those of them 
which furnish us with pearls undoubtedly are possessed 
of such a quality. These last are exceedingly sensitive 
to disturbance. Anything that affects their equanimity 
or disturbs the usual quiet of their existence will 
cause the migration of them in immense numbers, and 
it has been demonstrated beyond the possibility for 
doubt that they both possess and use certain instruments 
of locomotion. It is for this reason that during the off- 
season the pearl banks are so carefully guarded to 
prevent disturbance by illicit fishing. Where this 
guarding has not been completely efficient, banks, the 
growth of which has been anxiously watched by the 
authorities, have been known wholly to disappear before 
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such a stage of maturity has been reached as to warrant 
their being fished. It is absolutely necessary, therefore, 
that when this is undertaken as little disturbance as 
possible should be caused, and the delicacy of the pro- 
ceedings of the native divers employed insures this in a 
very great degree. Then, again, the pearl oyster will not 
live in fouled water. An unusual rainfall causing a 
muddy discharge by the rivers has been known to 
disappoint hopes entertained of successful fisheries, and 
to drive the oysters far away from the anticipated fishing 
grounds. 

We have cited reasons enough, we believe, to prove 
that the raising to the surface of the pearl oyster 
demands the employment of methods wholly distinct 
from the fishing of the common edible one, and 
therefore the use of dredgers is wholly non-permissible. 
The diving dress has been used by European divers, but 
although this is adapted for the simple occasional inspec- 
tion of the banks, the duration of the actual fisheries is so 
limited by the continuance of smooth water, that the 
numbers that would have to be employed renders the exten- 
sive use of suchan aidimpracticable. The problem, there- 
fore, is to devise such mechanical means as shall raise 
the oysters in quantities from depths varying up to about 
ten fathoms, without disturbance of the sandy bed which 
the pearl oyster loves, or the breaking of such of these 
as may escape being actually raised. For the decay that 
must ensue in the latter case would taint the surrounding 
water to an extent which would offend the delicate 
susceptibilities of the survivors, and soon produce whole- 
sale exodus. To those unacquainted with the peculiarities 
we have named, it would doubtless have occurred that 
some contrivance of the natureof the sand pump, such 
as is now largely used in ordinary dredging operations, 
and which is of sufficient power to lift stones of, say, 
7 lb., in weight, might be employed to raise the oysters 
in a perfect stream. But apart from the scaring effect 
its employment would produce, such a method would 
raise both young and old oysters together, and such is the 
delicacy of this oyster, that it would not survive such 
treatment, even although immediately returned to the sea. 
The native diver discriminates between the oysters of 
mature and immature age as he gathers his crop prepara- 
tory to rising with it to the surface, and there is conse- 
quently none of that loss which must arise from the employ- 
ment of less discriminating machinery ; and when it is 
recollected that the price per thousand of pearl oysters 
has been known to rise as high as twenty-two pounds, 
though normally, perhaps, not exceeding four or five 
pounds, the loss that would arise from wholesale fishing 
will be readily estimated. We cannot pretend to suggest 
in-what direction a solution of the problem stated might 
be found. It must suffice us to say that this is greatly 
to be desired, and to point out the leading difficulties 
which would have to be provided against by such a solu- 
tion. At the present time the pearl fishing is always 
carried on under conditions of great anxiety and un- 
certainty. The enormous number of men to be employed, 
and the gathering of these together, is ever a source of 
trouble, for the divers are as apt to combine and strike 
as are their fellow-workers of more western climes. We 
do not now go into the further question of how far it 
might be found possible by mechanical methods to 
supersede the present system of extracting the pearls 
from their fieshy matrices by the simple but offensive 
practice of rotting under a tropical sun. But if such 
could be devised an important sanitary improvement 
would have been achieved. Some of the worst outbreaks 
of cholera have been traceable to the poisoning of both 
the air and water by such an operation, and it has more 
than once occurred that large anticipated profits have 
had to be foregone owing to the necessity for the hurried 
dispersal of the enormous crowds that attend the fisheries 
ill-provided with either the necessaries of life or safe- 
guards against disease. 
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BRONZE SCREW PROPELLERS. 


By way of conveying to the lay mind some idea of the 
enormous cost at which large transatlantic mail and passen- 
ger steamers are equipped with the machinery requisite for 
their propulsion, technical writers have lately been giving 
rough statements as to the cost of the bronze propellers with 
which some of these vessels are fitted. The particulars given 
regarding the cost of this small—though very vital—item 
may, by analogy, convey an exaggerated idea of the grand 
aggregate cost of an Atlantic steamship’s equipment, but they 
at least give no exaggerated impression of the great 
importance attached to securing the very best material 
and workmanship for these extremely vital items. 
Manganese bronze and phosphor bronze, with the 
several intermediate brands pertaining to each of these 
alloys, form the material most highly approved in modern 
practice. But with these specialities costing from £100 to 
£120 per ton in the finished article, it can readily be under- 
stood that it requires no ordinary man to provide the necessary 
““screw’’ for modern Atlantic greyhounds. For example, 
each of the propellers on the Campania having three blades 
of manganese bronze, each weighing about eight tons, cost, as 
fitted, considerably over £3500. To put it more fancifully, if 
not more forcibly, had copper pennies been used as the “ raw 
material” for casting, five and a-half millions in number 
would have been required for the casting of the six blades 
for each ship. The propeller on the Umbria, and that on 
her sister ship the Etruria,are the largest yet fitted to any ship, 
each consisting of four blades of manganese bronze bolted to 
a cast steel boss. The diameter is 24ft. Gin., the pitch 33ft. 
6in., the area of surface 216 square feet, and the total weight 
39 tons. The cost of the manganese bronze, as in the finished 
propeller, ran about £120 per ton, the cost of the four blades 
being thus £3360. In addition, the boss cost about £1000, so 
that the total cost of supplying and fitting one of these huge 
propellers reaches not far short of £5000! In view of these 
general facts, it would, indeed, appear as if the advantages 
pertaining to the use of bronze propellers were found 
substantial and undoubted. Claims have been made for 
increased speed of from half to one and a quarter 
knots in vessels fitted with bronze propellers, as compared 
with the same ship’s performances fitted with propellers 
of like shape but of ordinary material. Questions as 


to the similarity of the conditions under which such trials 
were made sometimes come in to modify the speed claims for 
bronze propellers, but it would seem that the unquestioned 
advantages in the way of strength-with-lightness, smoothness, 
and permanency of surface, and all-round durability, are 
found to more than compensate for the abnormally high first- 
cost. The Phosphor Bronze Company, of London, for 
instance, is now supplying propellers of its special alloys not 
only to owners of the high-class mail and passenger lines, 
but for owners of trading steamers in which speed to the 
uttermost degree is not so paramount a desideratum. Fora 
large vessel trading from Hull the company is now supplying 
a four-bladed propeller, 19ft. diameter, of its special ‘‘ Bull’s” 
metal. The castings for this have been age from ingots 
supplied by the company, by Messrs. John Wilson and Sons, 
the well-known founders of Oxford-street, Glasgow. Each 
blade weighs about 2 tons 5 cwt., and has been cast on end, 
the result in each case being an exceptionally admirable 
casting. 


WORKING REGULATIONS IN FRENCH MINES. 


A RECENT administrative enactment has determined the 
conditions under which children and young persons are per- 
mitted to work in French mines. For boys under sixteen 
years of age, the actual working time in the mines under- 
ground shall not exceed a spell of eight hours, once in the 
twenty-four hours. Similarly for young workmen between 
sixteen and eighteen years of age, the same period shall not 
exceed ten hours in one day nor fifty-four hoursin any one week. 
It should be noted that these hours do not include the time 
occupied in coming to and going from work, nor in descending 
to and ascending from the mine, nor resting time, which 
absorbs about one hour per day. Children and young work- 
men may be employed in sorting and loading ore, running 
the small skips, and in labour of various descriptions of a 
character calculated not to overtax their strength. They are 
not to be employed in working the ventilators for longer than 
one half day, and half an hour’s rest at the least is to be 
deducted from their working time. Between the ages of 
sixteen and eighteen, workmen can only be engaged for real 
mining work, as assistants or apprentices, and for no longer 
period than five hours per day. Every other kind of work 
underground is prohibited to children and young persons in 
the French mines. 








LITERATURE. 


Physics : Advanced Course. By GEORGE F. BaRKER, Professor 
of Physics in the University of Philadelphia. Macmillan 
andCo., London. 1892. 

Tuis is a noteworthy book in several respects. It isa 

large octavo volume of 902 pages, well printed, and well 

illustrated in the sense that the few engravings used are 
satisfactory. Fortunately, we think, there is no other 
text-book of physics which greatly resembles it. For 
some time we were puzzled as to its specific purpose. 
Finally we have arrived at the conclusion that it is 
essentially a crammer’s book. In no other way can we 
explain the audacity which has enabled Professor Barker 
to state theories as though they were facts. For junior 
students, who are not expected to be inquisitive, and 
who must, in the nature of things, take a great deal 
upon trust, the work is too advanced. To _ those 
who are sufficiently old and sufficiently well instructed 
to understand something of the mysteries of science, and 
who are able to draw a distinction between what is 
known and what is believed, the book will either be 
distasteful because of its arrogance, or amusing because 
of the innocence with which the writer contradicts him- 
self. Of course, ifit is to be understood that the whole pur- 
pose of the volume is to enable young men to pass exami- 
nations, we get at once a clue to the author’s methods, 
and a reason for their adoption, and the cramming sys- 
tem and not the autho: is to be censured. Professor 

Barker has filled his pages with a statement of what is 

supposed to be known in physical science. There is not 

from cover to cover a trace of imaginative writing. His 
style is elegant and lucid, but as dry as dust. He is 
careful to tell us that he lays no claim to originality. 

The disclaimer was wholly unnecessary. The volume is 

divided into two sections. The first isdevoted to ‘* Mass 

Physics ;” the second to “The Physics of the Ather.” 

Under the first head we have Kinematics and Dynamics ; 

under the second Radiant Energy, Energy of ther 

Stress, Magnetism, Energy of ther Flow, &c. 

It would serve no good purpose to do more than 
indicate the nature of the author’s methods. He is never 
for a moment at a loss. No matter what difficulty or 
puzzle presents itself, he either ignores it or has a 
theory ready to hand, and put forward in nearly all cases 
as certainly sound, to explain it; and he repeats with the 
utmost coolness old worn-out statements as though their 
fallacy or absurdity had never been dreamt of. Thus, 
for example, he has not the least hesitation in writing 
about potential energy. Professor Barker’s notions 
concerning energy do not appear to be clearer than those 
of many other physicists, as may be gathered from the 
following :— 

Definition of Energy: Energy is apparently inseparable from 
matter. No form of energy is known to us that is not in some way 
connected with matter, and there is no point in the universe, so 
far as we can ascertain, where matter would cease to possess energy. 
Energy may be provisionally defined therefore as a condition of 
matter, in virtue of which any definite portion of it may be made 
to effect changes in other definite portions, 

Pages might be devoted to setting forth the errors con- 
tained in this passage. In the first place, the last few 
lines simply mean that matter may have energy imparted 
to it. Inthe second place, it is a fundamental proposi- 
tion of physics that matter as such possesses no intrinsic 
energy of any kind. In the third place, so far as human 
knowledge extends, there is no form of energy which is 
not a mode of motion of matter. On this latter point 
there is all but universal agreement among men of science 
in the present day, and for all practical scientific pur- 
poses we may write, and write with advantage, the words 
“conservation of motion” instead of ‘ conservation of 
energy.” It has never crossed Professor Barker’s mind 
either that the propositions in common acceptance con- 








cerning the conservation of energy are quite incapable 








of limitless proof, or that certain very eminent thinkers 
are disposed to regard the question as being far from 
settled. All that we really know on the subject bears 
out the theory. But there are physical phenomeng 
which go to show that the proposition can only be true 
when we define pretty closely what we mean by con. 
servation of energy. Thus, for instance, a magnet wil] 
do enormous quantities of work, but no one can assert 
that it loses energy in the doing. Gravity, again, may 
lose something every time a stone falls, gain some. 
thing every time a weight is lifted; but whether jt 
does or does not, does not admit of proof. Chemistry, 
again, supplies numerous cases which are sufficient] 

doubtful. Professor Barker speaks very glibly indeed of 
the energy stored in coal. Is he certain that there js 
more than an infinitesimal energy in it? If all energy 
is kinetic—a mode of motion in fact—it is clear that we 
must turn to the oxygen which enters into combination 
with the coal for our energy, and we find that the intrinsic 
molecular motion of 1 lb. of hydrogen and 8 lb. of oxygen 
at 60 deg. Fah. is so enormously in excess of that of the 
9 lb. of water that result from the combination of the 
gases, that 64,000 British heat units—representing 
49,408,000 foot-pounds—are liberated. Where does this 
enormous amount of energy come from? Not from out- 
side. It has not been imparted to the mixture of gases 
by the electric spark which exploded them. We are 
bound therefore to believe either that the energy was in 
the gases already, or that it was created by their com. 
bustion. The latter explanation being of course contrary 
to any definition of the principlé of the conservation of 
energy, must be rejected. Why is it that the writers on 
physics persistently overlook this view of combustion, 
and invariably refer the whole of the energy to the fuel ? 

When we come to dynamics, we find Professor Barker 
lost among conflicting definitions. He cannot rest on the 
old definition that force is that which causes or modifies 
motion—an error in definition which, although it dies hard, 
is nevertheless moribund, so we have the following 

Definition of Force: Force may be detined provisionally as that 
which produces motion or pressure. So far as we at present know, 
the change of motion of any body depends partly on the position 
of distant bodies and partly on the strain of contiguous bodies— 
(Clifford). So that, as we shall see presently, what we are accustomed 
to call force, is simply the space-rate at which energy is trans- 
ferred from one body to another. Hence, force is detined by 
Tait as the measure of the tendency of energy to transform itself. 

Really, Professor Barker would have done well to 
avoid definitions. Why is the word “ provisionally” 
introduced? Is it supposed that something better can 
be got by-and-bye? How is it that Professor Barker 
does not see that the popular scientific synonym for 
“force” is “effort?” The idea involved has nothing 
whatever to do with the idea of either space or time, 
or the transference of anything. Herbert Spencer has 
shown that the idea is one derived purely from muscular 
sensation. Tait might just as well have used any other 
word as force, and we are not surprised that he is 
credited with saying that he wished the word could be 
expunged from the dictionary. 

Professor Barker has found in Newton’s third law 
matter for a passage which is exceedingly though unin- 
tentionally amusing. In his way he is very logical; where 
a statement is made concerning anything he draws 
deductions and sets them before his readers, only if a 
little further on he meets with a contradictory statement, 
he also, without hesitation, draws logical deductions from 
that. Now it is well known that the meaning of the 
third law has been keenly disputed. Some persons hold, 
for example, that it implies the doctrine of the conserva- 
tion of energy, others that it does not, and so on. It is 
impossible logically to reconcile it with the notion that 
force can be a cause of motion, and this is one principal 
reason why the old definition of force has been abandoned. 
We have just given Professor Barker’s provisional defini- 
tion of force. Let it be compared with the following 
passage :— 

According then to the second law, where no force acts on a body 
no change is produced in its motion; hence, the body if in motion 
will continue in motion, and if at rest will continue at rest ; which 
is the first law. Again, by the third law, the forces acting between 
two different parts of the same body are equal and opposite. If 
this were not so there would be an excess of one or the other ; and 
this resulting force would produce motion of the body. The 
possibility of this, however, the first law denies, since a body can- 
not move except under the application of an external force. Inas- 
much, therefore, as the third law is readily deducible from the 
first, and the first in like manner from the second, it is evident 
that the second law might with propriety be called the law of 
motion. 

Now, in the first place, the third law is not confined 
in its operation to two parts of the same body—Pro- 
fessor Barker here seems to be paraphrasing Maxwell— 
but, as Professor MacGregor has pointed out in a very 
suggestive address on *‘ The Fundamental Hypotheses of 
Abstract Dynamics,” the third law only asserts the 
equality and opposition of the action and reaction 
between two bodies, not between two parts of one body. 
In the second place we are first told in the preceding 
passage thata certain effect—motion—cannot be produced 
because forces are equal and opposite, and a moment 
afterwards we are told that motion is produced under 
precisely the same conditions of action and reaction. 
Can absurdity of definition go further? We continually, 
indeed, meet with the statement that a certain result 
cannot be produced because the force exerted by the acting 
body is opposed by an equal resistance, which is the 
reaction of the body to be moved. But when we ask for 
an example of any case in which the resistance is not 
equal to the force, we are met by silence. To assert that 
a case can occur in which the resistance is not equal to 
the effort would be to dispute the soundness of the third 
law. Professor Barker has himself obviously no views 
on the subject, and he goes on his way rejoicing, without 
giving a thought to the circumstance that he makes two 
statements, both of which cannot possibly be true. 

It would not be difficult to write a short treatise on 
Professor Barker’s definitions. Heat he defines thus :— 

Definition of Heat’; Heat may be defined either as a sensation, 
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pa eke ee 5 oy = Anapindoon to indicate t! = special condition 
ornmatter in virtue of which it can affect our nerves of general 
sensation. ! a 

Really we are afraid that this definition would scarcely 

ass muster in an English examination paper. Professor 
Parker's logic becomes dreadfully shaky at times. Thus, 
for instance, speaking of the transfer of heat, he says :— 
« We conclude therefore that the surface of a hot body 
must be in motion; and because radiation may take place 
as well from the interior of a body as the exterior, we 
also conclude that the body must be in motion through- 
out its entire mass.” If Professor Barker had but stopped 
to think, he would have perceived that radiation is not 
heat; and an elementary acquaintance with the chemistry 
of common life would have taught him that because a thing 
is hot outside, it is not necessarily hot all through. In another 
place Professor Barker actually becomes poetical though 
not original :—‘t Even the coal which is mined from the 
depths of the earth evolves on burning the energy of past 
ages, gathered when the plants of the carboniferous epoch 
drank in the new light of those days. Both food and fuel 
owe their value to the potential energy which they con- 
tain; and this energy is all stored sunlight.” At last, 
then, we have one definition of potential energy. It is 
stored sunlight. This to the uninitiated reads very like 
nonsense, but the idea is very pretty. Why nothing 
should be said about the kinetic energy in the oxygen of 
the air, which is much in excess of that of the C O, which 
results from combustion, we do not know. It seems 
scarcely fair to the oxygen, however. 

The fourth part of the book is devoted to the Physics 
of the ther, and through the regions of ether Professor 
Barker gambols and frisks, without permitting a cloud of 
doubt to obscure the serenity of his existence. He gives 
us Lord Kelvin’s definition of ether properties, but he 
does not allude to Herschel’s equally conclusive and 
totally contradictory definitions. But the whole of 
tLis portion of the book may be said to consist of 
a heterogeneous mass of contradictions implied or ex- 
pressed. The difficulty lies not in finding these, but in 
discovering a page in which they are not. Professor 
Lodge, for example, has shown that the ether is a con- 
tinuous something. But to explain polarisation, our 
author is compelled to speak of ether particles, and rows of 
particles. In dealing with radiation we are told that heat 
will radiate from a colder to a hotter body, although 
itis a fundamental tenet of thermodynamics that heat 
cannot pass from a colder to a hotter body. This is, of 
course, Prevost’s theory of exchanges. Professor Barker 
however, sees no reason to doubt that the contradictory 
views of Prevost and Thomson are both quite sound. It 
is well known that Newton held that the diffusion of 
light was fatal to the undulatory theory, and no satisfac- 
tory explanation of the phenomena exists. Professor 
Barker gets over the difficulty, however, with his usual 
skill. He says, ‘‘ Besides regular or specular reflection, 
radiation may be irregularly reflected or scattered. It is 
then said to be diffused. It is by diffused light that we 
see non-luminous objects, since a perfectly reflecting 
surface is itself invisible.” When he comes to deal with 
dispersion, our author gets himself hopelessly muddled. 
We have found it practically impossible to find out what 
the meaning of the argument on page 448 is. Professor 
Barker has therein mixed up Cauchy’s views concerning 
the molecular structure of a body through which light 
passes, and the part played by surfaces in hopeless con- 
fusion. It is, of course, quite possible that he knows 
what he means; but inasmuch as no one really knows 
anything about the cause of refraction, it is perhaps 
of small consequence whether what is written on the 
subject is obscure or not. In the paragraph on the effect 
of motion in the radiating body, we have a sufficiently 
explicit statement of a very unsatisfactory and inconclu- 
sive theory. It would take very much more space, 
however, than we can devote to the subject to deal with 
this question. 

We explained at the outset that it formed no part of 
our purpose to deal with Professor Barker’s work in 
detail, and for this reason we shall not say anything con- 
cerning those portions which treat of electricity and 
magnetism. We have written enough to show the spirit 
in which Professor Barker has worked. We cannot 
conclude, however, without protesting against the use of 
such works as text-books for advanced students. The 
shortest possible description of this paramount defect is 
the best. Simply, then, a student might master the 
whole contents of the work, pass an examination by its 
aid, and know next to nothing of the real position of 
physics. Of the soul of the subject he can gather 
not a whit from Professor Barker’s pages. In physical 
science a great deal is believed; very little, comparatively, 
is known to be true. It is, we think, just as well that 
those in Professor Barker’s place should extend a guiding 
hand to the student, and help him to acquire a right 
knowledge of all things physical. The need of the age is 
not a book in which theories are stated as facts, but one 
in which the history of each theory, and the facts on 
which it is based, are clearly and fully set forth. 


Constanzione ed Esercizio delle 
Tramvie: Nonne pratiche dettate da una cletta di 
specialisti. Dispensa 72a, Tramvie e Ferrovie Speciali, 
Ferrovie Funiculari, per Vingegnera Sranisto Fappa. 
Dispensa 73a, Assi, Ruote e Cherchioni per Veicoli per 
Vingegnere Fetice Bieauia. Milan, Rome, and Naples: 
The Unione Tipografico-editrice Torinese. 1893. 


For some years the above-mentioned publishers have 
been issuing these parts of what will ultimately form a 
very complete work on railways and tramways of all 
kinds, most of the parts, such as those before us, forming 
a portion of or one or more chapters. They are very 
complete, and well-illustrated descriptions, accompanied 
by theoretical exemplifications where necessary, the 
lithographic plates and letterpress being good. They 
will form an excellent guide to that which has been 


Strade Ferrate e del’ 





accomplished in different parts of the world in transport 
by rail, tram, rope, and rack. 
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THE ROYAL INSTITUTION. 


LIQUID NITROGEN, OXYGEN, AND AIR. 

Proressor Dewar in the fifth and last of his course of 
lectures at the Royal Institution on ‘“‘The Atmosphere,” 
made reference to the spectra of compressed oxygen gas 
which he had exhibited at the close of his previous discourse, 
and added that the great line A in the solar spectrum is due to 
oxygen, also the telluric lines seen at sunrise at sunset. He 
then proceeded to speak of the selective absorption of trans- 
parent media, and estimating the heat from a flame at 
100 units, he showed that a plate of rocksalt was so 
transparent to the heat that it lowered the indication but one 
or two divisions in optical projection upon the long scale 
stretched along the wall of the theatre facing the observers ; 
the rocksalt plate was half an inch thick. He then removed 
the rocksalt, and substituted a plate of glass but one-tenth of 
an inch thick, and this obstructed the heat to the extent of 
50 per cent., yet both bodies were equally transparent and 
colourless. To show an effect of moisture upon radiant heat, 
he breathed upon the rocksalt plate insufficiently to produce 
any visible deposit, and the plate then intercepted more heat 
than it did before, to the extent of four cr five divisions of the 
scale. 

Next he spoke of the probable temperature of celestial 
space, and by quoting estimates made by celebrated physicists 
of the past, showed, to use his own words, that “ they 
differed in proportion to theireminence.” Rankine estimated 
that stellar space has no temperature at all, and Pictet has 
arrived at the same conclusion. In such case, the absolute 
zero of temperature prevails in interstellar regions, or 
—274 deg. C. At present, at the Royal Institution, they can get 
down to - 215 deg. C., but it might take many years to get 
lower down; he was not very sanguine about such an 
achievement. At the temperature they would reach that day 
of — 210 deg. C., all bodies became solid except hydrogen. The 
great difficulty in reaching such low temperatures is to stop 
the entrance of heat from the outside as much as possible ; 
among the methods of so doing were coating the outsides of 
the containing vessels with non-conducting material, or with 
bright films of silver or gold, which prevent the radiation of 
heat to a considerable extent, as proved by Leslie’s old experi- 
ment, which is always as interesting as it is old, of giving a 
cubical vessel containing hot water different coatings to 
different sides, and then testing the extent to which each side 
radiates heat. Air is a good non-conductor, but not 
sufficiently so to prevent heat getting in rapidly by the aid of 
convection currents, consequently of late they had been using 
at the Institution for their cold liquids, glass vessels with 
double and sometimes treble sides, with an exceedingly 
perfect vacuum between each two sides. 

Professor Dewar continued that he had on the table before 
him three such vessels, which had been there throughout 
the lecture, each containing liquid oxygen. They would 
notice that there was no ice on the outsides of two of the 
vessels—nothing but moisture—so good a non-conductor was 
a high vacuum; one of the vessels, they would notice, looked 
darker than the others; that was because a trace of mercury 
had been left in the vacuum, which had condensed upon the 
inner side of the vessel as a mirror, and from the low radia- 
tion and absorption of bright mirrors it exercised a beneficial 
influence. The third vessel was coated with ice, and that 
was because the vacuum between the two glass surfaces was 
imperfect, although very much higher than any vacuum 
obtainable with any air-pump. 

Before the plan of keeping oxygen liquid for a time by 
means of such double vessels had been found out, a portion 
of the compressing apparatus had been used in the theatre of 
the Institution, and as the apparatus was somewhat dangerous 
to employ, that had always been a cause of anxiety. At 
present all the compressing and exhausting apparatus isdown 
in the laboratory, and none of it in the theatre, because the 
liquid oxygen can be brought in in the double bottles. So far 
as danger in the laboratory was concerned, they had become 
hardened to it. He had on the table before him the greatest 
quantity of liquid oxygen he had ever possessed at one time 
—about three litres. They would notice that the liquid had 
a greenish-blue colour, and that when he tested its tempera- 
ture by means of a thermal couple and reflecting galvano- 
meter, the temperature as indicated on the scale came down 








to — 180 deg, O., and kept there steadily. 





Here the lecturer froze some absolute alcohol by letting a 
little of the alcohol fall from a pipette into some liquid oxygen 
in a test-tube; the alcohol froze hard, and rattled like a 
marble in the test-tube when the latter was shaken. The 
lump of alcohol was then fished out of the oxygen by means 
of a looped wire, and placed in a watch glass on the table, 
and on applying a light to it it would not catch fire, because 
it was so cold. Before the lump of alcohol on the table fully 
melted, it went into a viscous state, like ee, it was 
not long in melting, the air in the theatre being red hot in 
comparison with the low temperatures under experiment. 
Alcohol solidifies at a temperature of about — 130 deg. C. 
The alcohol was in the spheroidal state in the watch-glass, so 
did not touch it at first, but directly it warmed sufficiently to 
touch it, it evaporated rapidly. 

The next experiment was upon the effect of low tempera- 
tures upon the production of electrical currents. A pile con- 
sisting of sodium and carbon, with concentrated caustic soda 
solution between, was placed in liquid oxygen. The spot of 
light on the scale then came to zero, because of the suspen- 
sion of chemical action. This was a most delicate test. 

Professor Dewar proved that the specific absorption of 
liquid oxygen is the same as that of the compressed gas. He 
then demonstrated how liquid oxygen is attracted by the 
poles of a powerful electro-magnet, as previously described in 
these pages. 

The lecturer then proceeded to liquefy common air, by a 
better method than on the previous occasion, as recorded at 
the time in these pages. The accompanying cut, Fig. 1, 
represents an inner glass tube, containing liquid 
oxygen, corked at the top, and with a tube 
through the cork for putting on a vacuum, to 
cause the oxygen to evaporate rapidly. The 
efiect of the intense cold thus produced is, that 
the air in the outer test-tube condenses as a 
liquid on the outside of the inner tube, and falls 
to the bottom of the larger tube in drops. The 
more essential parts of this arrangement can be 
brought into better focus on the scréen, and the 
drops rendered more clearly visible, than when 
the liquid oxygen is in the exterior tube, and 
the inner tube is the one open to the atmo- 
sphere. The outer tube, represented in the cut, 
is a double one, with a high vacuum between 
the two coatings, to minimise the deposition of 
moisture on the outside, and to aid in keeping 
the temperature low inside. Professor Dewar 
said that some persons had thought that 
drops of water from the air were falling from 
the point of the inner tube, but long before the 
water in the air had got as low as that between 
the tubes, it had become dry andsolid. If they 
had compressed the air, they could have 
liquefied it more quickly. 

By the same method the speaker next liquefied pure 
nitrogen. In order that what was taking place in tubes 
could be well seen by optical projection, the liquid oxygen 
used to produce the necessary cold was first cleared by 
filtering it through blotting paper. Afterwards, while under the 
influence of the vacuum, small solid particles again formed in 
it, and of what they consisted Professor Dewar did not know. 
Having liquefied some nitrogen, the lecturer then mixed it 
with one-fifth its volume of liquid oxygen, so as to make 
liquid air in this way by synthesis, for the first time in the 
history of the world. 

He then repeated the experiment, previously described in 
these pages, of taking a bulb with a vacuum inside containing 
a trace of vapour of mercury, and causing the mercury to 
condense as a mirror in one part of the bulb, by painting the 
outside with liquid oxygen, so as to condense and freeze the 
trace of metal. ; 
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Finally, to show the thermai transparency of liquid oxygen, 
Professor Dewar put some of the filtered liquid into the 
double glass vessel W, Fig. 2, and arranging the condenser K 
of the electric lantern so that it should render parallel the 
rays from the arc light A, the globe of liquid oxygen W 
brought the rays to a focus near V, where they set fire to the 
piece of brown paper H N. 








THE NEW PROMENADE PIER AT DoverR.—The new promenade 
pier at Dover was opened yesterday by Lady Dickeson, the wife of 
Rr Richard Dickeson, the chairman of the pier company. The 
pier has been erected in the centre of the bay, and is considered to 
be one of the finest structures of the kind on the south coast. It 
has been built upon the design of Mr. J. J. Webster, M.I.C.E., of 
Victoria-street, pot od and is 900ft. in length. The handsome 
pavilion has also been designed for a theatre. At the close of the 
opening ceremony between 500 and 600 visitors were entertained 
at a banquet at the Town Hall by the president, Sir R. Dickeson. 
In the afternoon there was a regatta, and in the evening the pier 
was illuminated. 


THE Hook oF HOLLAND.—A new arrangement which will be of 
great value to travellers to Northern Europe comes into force on 
June Ist in connection with the Great Eastern Railway Company’s 
service of steamers to Holland. The Dutch Government have con- 
structed a line of railway, about twenty miles long, connecting the 
western point of the north bank of the river Maas with Schiedam, 
on the ordinary line from Rotterdam to Amsterdam, and at this 
point, known as the Hoek van Holland, or Hook of Holland,a quay 
has been constructed, at which passengers can embark and proceed 
direct by train instead of continuing up the river for another hour 
and a-half. Under this new arrangement the traveller to Berlin 
lands at the Hook of Holland at 5.53 a.m., leaves again at 6.48— 
thus allowing time for breakfast or for delay of the boat—and, 
proceeding vid the Hague and Amsterdam, will be certain of 
arriving at Berlin at 10.36 at night, the same time as if he went by 
the Flushing route, when the Berlin train was not missed. This, it 
is said, might be still further improved upon if the German autho- 
rities would put on a new express between Rheine and Liéhne, in 
which case Berlin would be reached at 8.28 instead of 10.36, and 
Hamburg at 5.30 instead of 10. There will also be a substantial 
saving in regard to the South German lines, Cologne—even allowing 
for an hour’s wait at the Hook of Holland—being reached at two 
o'clock in the afternoon, a saving of several hours. The service, 
too, which will be worked in connection with the Holland Railway 
Company, will be a daily one, Sundays included, 
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TEST OF AN ENGINE AND DYNAMO. 





Own the 12th instant there was tested at Thames Ditton an 
engine by Messrs. Willans and a dynamo by Messrs. Holmes, 
of Newcastle-on-Tyne. 

The test was carried out by Mr. F. V. Andersen, with the 
following results :— 


Dynamo.—No. 673 “ Castle” dynamo, size 22 g.r., made by Messrs. J. H. 
Holmes and Co., Portland-road, Newcastle-on-Tyne. 

Engine.—No. 1430 Willans’ patent central valve engine, size I.I. com- 
pound, made by Messrs. Willans and Robinson, Thames Ditton. 

Duretion of test.—Six hours. 

Results of indicating.—Mean pressure :— 
High-pressure cylinder actual = 32°76, reduced for low- 

I oc eal Nae Ta, bw, cae, “eh. The che 

Receiver actual = 8°68, reduced for low-pressure area= 
Low-pressure cylinder .. .. .. 2 sa 








rae ee se ee ee ee ee ee ef 
Mean speed, 335°7 revolutions per minute. 
Low-pressure piston area = 290°4 square inches. 
Stroke, 9in. Two lines of cylinders. 
835°7 x 200°4 x 1°5 x 45°37 
33,000 
Volts at terminals of dynamos, 128-3. 
Ampéres in the external circuit, 1006. 
7 . 28°3 x 1006 
Electrical horse-power = aas'S X 2006 


Indicated horse-power = = 201°07. 


= 173°0. 
746 
E.H.P. _ _173 


Combined efficiency = 2 ae 
LH.P. 201°07 


= 86°04 per cent. 
Results of weighing stean— 
1400 lb. of steam were condensed in 22 min. 25 sec., which is equiva- 
lent to 3747 Ib. per hour. 


Steam used per electrical horse-power per hour = x3 = 21°66 1b. 
Results of temperature testa— 
Temperature of armature at start, 29°5 deg. C. 
Do. after 6 hours’ run at full load = 57 deg. C. 
ise = 27°5. 

Temperature of room at start = 23°3 deg. C. 

Do. finish = 26°0 deg. C. 

Difference = 2°7 
Therefore the actual rise in armature due to running of {the machine 
was 27°5 - 2°7 = 24°8 deg. C. = 44°7 deg. Fah. 


The ‘‘Castle’’ dynamo here described is of Messrs. J. H. 
Holmes and Co.’s latest improved drum-bar armature type, 
and designed for an output of 125 volts and 1025 ampéres at 
a speed of 350 revolutions per minute, thus being capable of 
sipplying current to more than 4000 lamps of 8-candle power 
each. The armature alone weighs considerably over two 
tons, and has a core built of about 1700 thin Swedish char- 
coal iron dises carefully insulated from each other by speci- 
ally made parchment paper of unusual thinness. The discs 
are mounted directly upon a steel shaft, and are driven by a 


key running the entire length of the core, and they are | 


notched in such a manner as to leave three ventilating spaces 
next to the spindle. The bar conductors are built up of 
copper strip, so split up and twisted as to prevent as much 


as possible the formation of “eddy” currents, and they are | 


driven in a positive manner from the core by means of drivers, 
which rest in channels at intervals round the periphery. The 
end crossings or connections are made of copper strips of 
ample cross-section without joints, arranged in a compact 
form at each end of the armature, without, however, inter- 
fering with the efficient ventilation of the core through the 
channels described above. Great care has been exercised in 
the design of this machine both by keeping the density in the 
conductors small and by eliminating Foucault currents, to 
insure the temperature of the machine after lengthened runs 
being as low as possible. 

The field magnets are of the best annealed iron forgings, 
machined all over, and weigh, with their copper windings, 
about eight tons. These forgings rest upon a brass bed lying 
on a concrete foundation, and are steadied at the sides by 
non-magnetic brackets fastened to the Willans’ patent com- 
bination frame, forming the base of the engine and carrying 
the outer bearing of the armature. The brush-holders are of 
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massive proportions, suited to the large currents they have to 
convey, and the connections between the armature and the 
commutator are so arranged as to bring the line of commuta- 
tion into the horizontal plane, with the object of making the 
brushes and holders more easily accessible. The magnets are 
plain shunt-wound, and the resistance of the coils is such that 
at full load about 15 ampéres of current flows around the mag- 
nets, being therefore rather less than 14 per cent. of the 
current in the external circuit. 

All the latest improvements are introduced into this 
machine, the builders’ aim being to combine thorough 
mechanical design with high electrical efficiency, the latter 
being over 97 per cent., so that, deducting friction and other 
losses, there is a net commercial efficiency of at least 94 per 
cent., and this is maintained over prolonged runs. The effi- 
ciency of the combined plant, that is to say, the ratio of the 
electrical horse-power in the external circuit to the indicated 
horse-power in the cylinders of the engine, was actually found 
at full load to be over 86 per cent. during tests made recently 
at the works of the engine-makers. After the engine has 
been running for a few months there is little doubt but that 
the efficiency will reach as high as 87 per cent. or over. 








MUDD’S PATENT TAIL SHAFT PRESERVER. 


Tue rapid decay of tail shafts in steamers, and the 
enormous expense in the aggregate involved by the con- 
sequent renewal of the same, are subjects that have exercised 
| the minds of a great many shipowners and engineers, and 
are matters of no small concern to underwriters. It is 
generally conceded that a simple and trustworthy remedy in- 
volving no radical change in existing practice and design 
would prove a great boon to the shipowner and the under- 
writer, and would result not only in the saving of a vast 
amount of capital, but of much privation and danger to those 
who go down to the sea in ships. The question has been 
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Mudd holds that the one great essential to be aimed at is 
keeping the water away from the shaft, and that if this can 
be done effectually the whole ground is at once cleared ; 
because neither the corrosion nor the galvanic action can 
proceed at all without the presence of water. He is quite 
aware this idea is not new, as it has been attempted in 
several ways, such as by lengthening out the liners till they 
meet and there brazing them together, but he believes it has 
never been effectually accomplished, and the covering of a 
shaft with brass all over is a very expensive expedient. 
Mudd’s patent tail shaft preserver, then, consists simply of 
a tube or sleeve, made of first-class india-rubber or other 
elastic material, which tube is made of such dimensions as 
to cling tightly to the shaft over the whole length between 
the liners, and for several inches up to the inclined liners 
at itsends. For this purpose the liners are lengthened out 
about Gin. more than is usual, and gradually tapered away to 
accommodate the elastic sleeve. This gentle tapering of the 
liners has another good effect, as it gradually diminishes the 
strength of the liner, and so overcomes the objection to a 
sudden change of strength where the liner finishes, and 
which doubtless in many cases aggravates the damage 
caused by galvanic action at that point. When the preserver 
is to be put on the shaft, the shaft is thoroughly cleaned 
bright and coated with a suitable cement, and by means of a 
special apparatus of a simple character, the sleeve is drawn 
over the end of the shaft until it is in its place, where it 
becomes embedded firmly in the cement, clinging so tightly 
as to make the accession of water beneath it quite impossible. 
When desirable the ends may be lashed with copper wire 
over wire gauze, and the lashings soldered together; but this 
appears to be an unnecessary precaution. If any should 
object that the sleeve is likely to become damaged by the 
shaft being pushed into its place in the tube, the answer is 
that this too has been carefully thought out, and a false nut 
provided which runs on the thread at the end of the shaft, 
the external diameter of which is precisely the same as the 
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MUDD’S TAIL SHAFT PRESERVER 


attacked from many points of view, but to the present nothing 
| appears to have been done that can be generally accepted as 
a satisfactory solution of the difficulty. This is probably 


owing to most of the remedies proposed having a relation to | 


| ground. A tail shaft is, perhaps, the most severely tried of 
all the parts of marine machinery. Its hardships are of a 
multifarious character. Those which consist of shocks due 
to the beating of the propeller on the water, and to the 
passage of its blades past the stern post, are not now under 
discussion, but only those which attack the material of the 
shaft. The first of these is doubtless the galvanic action 
which arises immediately at the ends of the brass liners when 
immersed in water. The second is the general corrosive 
action that proceeds all along the middle part of the shaft 
between the liners when exposed to salt water in the stern 
tube, and which is aggravated by the churning action pro- 
duced therein resulting in the water being largely mixed with 
atmospheric air. 

| We have the pleasure to illustrate herewith a very simple 
| method that is being carried out by Mr. T. Mudd, at the 
| Central Engineworks, West Hartlepool, for preventing both 
these causes from taking any effect upon the shaft. -.Mr. 





only one phase of the trouble, and so not covering the whole | 


diameter of the brass liners, and which, therefore, holds up 
| the point of the shaft as it passes through, preventing the 
elastic tube from being injured by the neck bush. This nut, 
of course, goes with the ship as part of the outfit. 

As this scheme in no way interferes with the existing 
design beyond requiring the lengthening of the liners, it is 
capable of application to all existing steamers when they are 
renewing or having new ends put on their tail shafts; and as 
it is a very inexpensive method of dealing with the question, 
as well as one that is likely to be a thoroughly practical and 
complete solution of the difficulty, it seems probable that it 
will soon be universally adopted, and regarded as just as 
ordinary a fitting as the lignum vite bush itself. The first 
vessel to be fitted was the steamship Aldworth, a large 
steamer having triple engines, built at the Central Engine- 
works. 











Tuer new United States cruiser New York on her trial 
trip is officially stated to have steamed 83} knots in less than 235 
| minutes, being an hourly average of nearly 21‘1 knots. The 
number of revolutions was 135 per minute, and the horse-power 
17,000, which is 500 above the estimate. The builder’s premium 
for the excess of speed over the contract amounts to 200,000 dc Is; 
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THE EJECTOR CONDENSER. 


Ow1na to the steadily increasing price of fuel, steam engine 
makers are endeavouring more and more to utilise the expan- 
sion of the steam to its utmost limit. F 
object a high vacuum behind the es is of the greatest 
importance, and consequently much attention has lately 
been directed to the question of the condensation of steam. 
The simplest, and in many ways the most interesti 
for condensing is the ejector condenser. b 1 
that science has so far taken very little notice of this 
apparatus, and this may be the reason why engineers have 
not placed much confidence in the ejector condenser. The 
purpose of this paper is to show that the action of the ejector 
condenser and its efficiency as a condensing apparatus can 
be subjected to scientific calculation as can any other integral 
part of the steam engine. ; 

The apparatus belongs to the class of jet condensers ; that 
is, the steam to be condensed enters, together with the con- 
densing water, into the vacuum chamber, where the conden- 
sation takes place by the direct contact of the steam with 

water. After the con- 

densation, the combined 

volume of the water, 

together with the air 

which may have en- 

, tered, has to be ejected 

from the vacuum cham- 
ber against the pressure 
of the atmosphere. In 
a the method by which 
this work of ejection 








i 5 from the vacuum cham- 
bers is performed the 
ejector condenser differs 
from the ordinary jet 
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condenser. In the latter 
the work is done by 
means of a piston pump 
which is generally 
coupled to the engine 
itself, and in the former 
by the momentum of 
the condensing water. 
In order to obtain this 
momentum with the 
ejector condenser, the 
condensing water is 
brought in the form of 
a single jet into the vacuum chamber, where it is sur- 
rounded by the exhaust steam, which impinges and condenses 
on its surface. The water jet passing straight through the 
vacuum chamber enters at the opposite end, a conical nozzle, 
gradually widening out, and fills this cone or nozzle only so 
far that there remains room for the air to pass along with 
the jet of water. In the conical nozzle the water jet gradu- 
ally loses its velocity, which is transformed into pressure— 
this being done, as is well known, without any considerable 
loss of power—and thus overcomes the counter pressure of 
the atmosphere at the end of the nozzle. The velocity of the 
water jet must, therefore, be at least such that it can over- 
come the atmospheric pressure, and in addition carry along 
with it, by the agency of friction, the air which may have 
entered the vacuum chamber. 

The water jet passes in a straight direction through the 
vacuum chamber inside a tube, which is provided with open- 
ings, through which the exhaust steam enters and comes in 
contact with the water. The velocity required can be easily 
calculated in all cases. 
water jet the same volume of air has to be ejected from the 








SCHUTTE’S CONDENSER 


vacuum chamber, and that in this chamber a vacuum of | the whole of the power required by the air-pump. 


147 lb. = 83-9ft. of water column prevails, and that the 
weight of the expanded air compared to water is equal to 0, 


For attaining this | 


, the power developed by the engine. 


| required by the pump would be 625 x 


Supposing that together with the | 


For practical purposes, of course, the velocity must be taken 
considerably greater. For obtaining a rapid condensation of 
the steam on the surface of the water jet, it is best to distri- 
bute the admission of steam over the whole length of the jet 
by means of a number of small holes, in the surrounding tube 
and by directing the steam at an acute angle to the water jet, 
the velocity of the jet and its momentum will be further in- 


| creased, 
,appliance | 
It is rather curious | 


* Ejector condensers may be divided into two classes, 
according to the means by which the velocity of the water is 


obtained, viz., overhead condensers and self-acting condensers. | 


With overhead condensers, the velocity is secured by supply- 
ing the water to the condenser under such head or pressure 
that the velocity with which it issues from the nozzle is 
already higher than the velocity theoretically required in 
accordance with the above formula. 


pressure prevailing between the outer and inner ends of the 
openings of the combining tube through which it is brought 


in contact with the water, acquires the velocity for giving | 


the necessary impetus to the water jet. The overhead con- 
densers are not of great theoretical interest. The velocity of 
the water jet being calculated from the vacuum it is desired 
to obtain, and allowance being made for the volume of air 
which has to be discharged with the water, and the necessary 
fall of the water being thus found, it only remains to find the 
quantity of condensing water, which may be taken as a rule 
as twenty-five times the weight of the steam consumed by 
the engine under its normal maximum load, exactly as with 
air pump condensers. If the calculations are correct, the 
apparatus will give, with the proper fall and without 
admission of steam, a vacuum which is exactly equal to the 
boiling point represented by the temperature of the condensing 
water. Admission of steam results in the reduction of vacuum 
inside the condensing tube in proportion to the higher 


ie Y Yy WY 
V} y 
D Lm iY 
' | pot 
Y Z 
a va 





. 








=——— 
. Vid ARDELL OLE T, 


Mer Mite: . 


a 





——, 


MY 
Y 
Y 


an 
> 


Sa 














Wi 





W./ 





boiling point, and the effective vacuum outside the con- 
densing tube will be reduced still further, because the steam 
will accumulate before the holes of this tube. The more 
steam is admitted, or the more load put on the engine, the 
greater will be the accumulation of steam and the less effec- 
tive the vacuum. The overhead condenser is in consequence 
of its independence of the steam from the engine, an appara- 
tus which can be absolutely relied upon. It cannot fail. 
The vacuum obtainable is very high, going up to 28}in. when 
the load on the engine is light, and with a proportion of 
water to steam of 25-1 a vacuum of 25}in. to 263in. will be 
obtained. It is easy to calculate the efficiency of an over- 


head condenser as compared with an air-pump condenser. | 


The efficiency is of course greatest if the water can be run 
through the condenser with a natural fall of sufficient height, 
because in that case no work at all is thrown on the engine. 
The efficiency is then exactly so much better than that of 
the air pump condenser, as the power required for the work- 
ing of the air-pump, and this may be taken at 3 per cent. of 
The case is different if 
the condensing water has to be pumped, and the question 
then is, whether the power required for this purpose is more 
or less than the 3 per cent. of the engine power. Supposing 
an engine requires 25lb. of steam per 1-horse power per 
hour, or 25 x 25 = 6251b. of condensing water, and the 
pump has only an efficiency of 50 per cent., the power 
~ x height of lift = 
1250 Ib. x height of lift. Three per cent. of the engine 


33,000 x 60 x 3 59,400 foot-pounds per 


power would be sto 


hour. You would therefore be able to raise the condensing water 


with this power a O. = 47}ft., if you intended to absorb 


If the total lift for the condensing water is less than 


With the self-acting | 
condensers the requisite velocity of the water jet is produced | 
by the exhaust steam itself, which, owing to the difference of 
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KORTING’S CONDENSER, Class A KORTING’S CONDENSER, Classes B & C 


| The self-acting condenser gives far more opportunity 
| for theoretical calculations, because with this class of appara- 
| tus the exhaust steam itself must effect the ejection of water 
| and air. It is necessary that the steam increases the velocity 
| of the water jet, and to do this the steam must be directed on 
| the water jet in the direction in which the water travels with 
a certain power, and condense on the surface at the same 
| time as it increases the velocity. This power of the steam is 
created through the difference of pressure prevailing inside 
and outside the condensing tube. The difference of pressure 
is a necessity, and the effective vacuum on the piston wiil 
therefore be reduced by the work of ejecting the water. ' The 
first question is whether this loss in vacuum is so serious that 
the application of these condensers is made undesirable.- If 
we suppose that we have to eject through the condensing 
nozzle or tube the same volume of air and water,and that the 
vacuum inside of this tube is 29fin. it results, as explained 
before, that the minimum velocity in the tube must be 66ft. 
in order to force the air and water out against the pressure of 
the atmosphere. If we take, further, that in many cases, as 
for instance on board ship, the inlet and outlet of the water 
| is at the same level as the condenser itself, the velocity of the 
| water entering the condensing tube is calculated by the formula, 
v= V2gh, g being the force of gravity = 32:2, h being 
| — 33-9ft. water column, corresponding to a vacuum of 
| 29kin. mercury, 
| = V2 x 322 x 339 = V2 x 1091-6 = 46-7ft. 
| This velocity must be increased to at least 66ft. by the 
exhaust steam. The force of water in motion is equal to the 
| quantity multiplied by the velocity = Mv. If one of these 
| factors be given the other can be readily found, as the work 
to be performed is known. The quantity of steam required 
is calculated in the following way :—A vacuum of 29hin., or 
about 3in. mercury of absolute pressure in the condensing 
tube, corresponds to a temperature of the ejected water of 
73 deg. Fah. With cooling water at 50 deg. 
Fah., the temperature of the water can, 
therefore, only Be increased under the above 
vacuum by 23 deg. Fah. The heat con- 
tained in steam of 8in. of mercury is 1136 
heat units, which have to be absorbed by the 
water, and as each pound of water can only 
absorb 23 units, if the end temperature is 
not to exceed 73 deg. Fah., we find that the 
proportion of steam to water would have to 
be = 23 to 1136, or = 1 to 49. The same 
proportion would be required by any kind 
of condenser, if a vacuum of 29,in. were to 
be obtained, because, as explained above, the 
boiling point of water under this vacuum is 
only 73 deg. Fah. 

After we have found the proportion of the 
weight of steam to water = 1 to 49, we can 
easily calculate the necessary velocity of the 
steam. The initial velocity of the water 
entering the condenser was, as explained = 
46'6ft., and the end velocity must be 66ft. 
We have thus (water + steam) x 66 = 
water x 46°6 + steam x V2, or the required 
velocity of the steam— 

(Water + j,th of water) x 66 - water 
x 46°6 
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66 - 49 x 466 = 3300 - 2283 = 1017ft. 
As the steam meets the water at an angle of 
about 20 deg., this velocity must be divided 
by the cosine of this angle, and will then 
: 1017 : ‘ 
be increased to 93969" Ot in round figures, 
to 1100ft. The pressure to produce this 
velocity will then be h ee 


1,210,000 _ 








2g 64-4 
—— = 19,000ft. of steam column of 
64°4 


jin. pressure absolute, in round figures. 
The specific gravity of steam under this 
pressure is ‘0000203. The column of 
19,000ft. would therefore be equal to 
| 19,000 x -0000203 = -386ft. of water column, or = one-sixth 
| of a pound of pressure per square inch. This loss of one- 
| sixth of a pound of vacuum, which must occur in all self- 
acting condensers, is so very small that it need not be taken 
| into consideration at all, for with an average pressure of 
| 80 1b. per square inch on the piston of an engine the loss of 
| one-sixth of a pound would only be ‘55 per cent. of the work 
| done. The loss caused by an air pump will be very much 
| greater even if we consider only the work required for eject- 
| ing the water against atmospheric pressure. Starting from 
| the same figures which were taken for the ejector condenser, 
; the pump would have to deal with the same proportion of 








| water of 1 to 49. Suppose, for instance, that the engine con- 
sumes 25 1b. of steam per hour per indicated horse-power, the 
quantity of condensing water required would be, per hour and 
indicated horse-power, 25 x 49 = 12251b., which has to be 
ejected against a pressure of 33°9ft. of water column. This 
gives 1225 x 33:9 = 41,527°5 foot-pounds per hour. If the 
pump had an efficiency of 75 per cent. the actual work to be 


done would be al 
920 foot-pounds per minute, which is about 3 per cent. of 
33,000 foot-pounds. The loss in power caused by the air 
pump through the work of ejecting the condensing water is 
thus found to be 3 per cent., as compared with ‘55 per cent., 
if the exhaust steam performs the same work. 


This very favourable result for the ejector condenser is 
caused through the circumstance that the steam is made to 
perform work at its highest expansion, when, with compara- 
tively very low pressure, an exceedingly high velocity can be 
obtained. Other circumstances will of course require different 
calculations. If water has to be lifted, and consequently 
enters the condensing tube at a lower velocity, or if a larger 
volume of air has to be ejected, the velocity must in both 
cases be increased. We have then to start with other figures, 
but the mode of calculation is thesame. After the theoreti- 


= 55,370 foot-pounds per hour, or 


we may say that we have to give to a liquid, which has half | this figure, the ejector condenser is more economical, 
the weight of water, a velocity equal to a pressure of 33°9ft. and if the lift is more, the ejector condenser is less economical 
of water column. This velocity is calculated upon the for- han the air-pump condenser. It may be remarked here 


cal calculation had shown that it was quite justifiable to try 
the construction of an automatic under-water condenser for 
many applications, it remains to be seen how far the appara- 
tus themselves have borne out the correctness of the 
calculation. Tests in Messrs. Kérting Bros.’ testing-room, 
where, of course, the conditions were very favourable, except 
for the presence of a large amount of air in the condensing 
water, have shown that with the water coming to the 
| condenser and being discharged at the same level, there being 


> ; Ca | that a fall of 15ft. will be sufficient in all ordin cases for 
maioen 34. PS ‘el 2,  heing he ee a a | overhead condensers. As it has been shown that the height 
to atmospheric aes 33:9. Thus we have— — of Set ceustnet depends te © great catens on the volume of 
P: Pp oo pds sadn taal air which has to be ejected along with the water, it results 
v= V2 x 822 x 33:9 « 2=2 V 32:2 x 33:9 = | that with ejector condensers more care must be taken to 

2 V 1091 = 66ft. | prevent air leakage than with air-pump condensers. 
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no head of water and no vertical tail-pipe, the highest vacuum 
obtained outside the condensing or mixing nozzle was 28}in. 
of mercury, with an increase of temperature of the condens- 
ing water from 52 deg. Fah. to73 deg. Fah. The vacuum inside 
the condensing tube was 29in. mercury ; the barometer 
showed 29jin. The difference of pressure between the 
inside and outside of the condensing tube was therefore jin. 
This proves that the practical results obtained with ejector 
condensers very nearly agree with the calculation with regard 
to vacuum obtained and increase of temperature of the 
condensing water, and that consequently the calculation is 
correct. The results obtained outside the testing-room are, of 
course, not so favourable. A steam engine is never absolutely 
tight; air is contained in the water, the packing of the joints 
in the pipes does not keep tight; in short, air comes in one way 
or another, and reduces not only the vacuum, but also the 
capability of the steam to condense on the surface of the 
water, though not to such an extent as in other jet con- 
densers, where the steam is brought in contact with the 
water in a less favourable way. Consequently the dif- 
ference of temperature between the ejected water and 
the boiling point of the water at the pressure in the con- 
densing chamber will always be greater than obtained in the 
testing room. 

Further, to insure a safe margin, a higher velocity must be 
calculated for than would be absolutely necessary to eject the 
water. Lastly, the quantity of steam coming from the engine 
varies with each stroke of the piston, and even with the 
smallest quantity of steam coming from the cylinder there 
must still be sufficient for the ejection of the water. Even 
the shortest interruption of this ejection causes a momentary 
stoppage, because the condensing chamber is filled with water 
and the action of the jet ceases; the condenser stops or 
knocks off. For all these reasons the difference of pressure 
between the inside and the outside of the condensing tube 
must be taken much higher than would be theoretically 
necessary, even with engines which run under a quite steady 
load, and have a constant and not variable consumption of 
steam. 

With overhead condenser— Class B—in many cases a 
vacuum of 27}in. to 28gin. may be obtained, but with auto- 
matic under-water condensers—Class C—in which, as ex- 
plained, the steam itself has to eject the water with safety, 
not more than 25}in. to 26fin. can be expected. But even if 
@ very large allowance is made for safety’s sake, this would still 
be insufficient if the engine worked under a very variable load 
and a variable consumption of steam. Supposing that a differ- 
ence of pressure between inside and outside of the nozzle of four 
times the theoretical requirement were assumed, it would be 
found that if the consumption of steam by the engine were 
reduced to one-half of the calculated maximum quantity, 
the condenser would throw off. Consequently these con- 
densers with fixed nozzles must be calculated for the minimum 
steam consumption, and with the maximum quantity of steam 
they will naturally give a much reduced vacuum. A condenser 
of this type constructed to give a vacuum of 263in. with the 
minimum load would only produce a maximum vacuum of 
22in. if the quantity of steam were doubled. The result is 
that this simple type apparatus should only be applied in 
those cases where the load of the engine does not vary to any 
appreciable extent. 

If the automatic condenser is to obtain real importance for 
all kinds of engines it must be capable of adjustment, so 
that with any variation in the quantity of steam there is no 
considerable variation in the vacuum obtained. The most 
perfect adjustment would be obtained if the admission of the 
water and of the steam could be regulated, and if at the 
same time the area of the delivery nozzle could be varied 
according to the steam consumption. In this case the pro- 
portion of water and steam would always ‘be the same, and 
the maximum vacuum would always be obtained. Experi- 
ments to solve the problem in this direction have been made 
by Mr. L. Schiitte, of Philadelphia, U.S.A. He introduced 
a long spindle which passed through the water admission 
nozzle and through the whole length of the condensing tube 
into the delivery cone, and which when moved caused an 
increase or decrease of the area of the water nozzle and also 
of the condensing tube. By means of a slide outside the 
condensing tube more or less of the holes in this nozzle could 
be closed. This construction has the theoretical defect 
that the water, which has to flow along the spindle, loses 
a great deal of its velocity through friction, and it has 
the practical defect, that the small annular opening for the 
admission of the water is very liable to be choked with dirt. 
Experiments in Messrs. Kérting Bros.’ works have shown 
that this condenser could be regulated in the proportion of 
1 to 4 with a minimum vacuum of 23Zin. and a maximum of 
25}in. of mercury. A theoretically less perfect apparatus 
would be obtained if the regulation of the water admission 
were abandoned and the adjustment of the area of the 
admission of steam were alone considered. The theoretical 
calculation on this basis shows that it would be possible to 
make a condenser in this way. 


As explained above, and borne out by practical experiment, 
a self-acting ejector condenser can produce an effective 
vacuum of 28}in., with a minimum difference of pressure 
between inside and outside of the condensing tube of din. If 
we were satisfied with an effective vacuum of 24in., we could 
work with a maximum difference of pressure of 28} + 4 - 
24 = 5in., which would be allowed at the minimum con- 
sumption of steam. At this minimum the area of the 
admission of steam to the water would have to be reduced to 
such an extent that the product of quantity x velocity 
would be at least equal to the same product at the highest 
effective vacuum. The velocities increase in proportion as 
the square roots of the differences of pressure, and thus the 
velocity of the steam with din. difference of pressure would 


"ly eS 
be = a a 7 10 = 3°17 of the velocity at the highest 


vacuum, and consequently we can vary the quantity of 
steam from 1 to 3:17 without reducing the vacuum below 
24in. With the full area of the admission of the steam we 
can thus vary the consumption of steam from 1 to 3:17 x 
3:17 = 1 to 10, without going below 24in. of vacuum. There 
is, therefore, a possibility to construct an effective adjustable 
ejector condenser, in which the regulation takes place 
through the variation of the area of the steam admission 
holes alone, for a variation of 1 — 10 would be sufficient for 
all engines. The results also prove the correctness of the 
theory. 

Messrs. Kérting Brothers have lately constructed on this 
basis the condenser which has been put on the market under 
the name of the Universal Ejector Condenser—Class A—and 
in which the variation of the area of the admission holes for 
the exhaust steam is obtained by means of a movable delivery 





cone inside the condensing tube in such a way that the 
movable delivery cone opens or closes more or less of the 
admission holes. The movement itself is effected by a lever 
outside the condenser, which can.be locked in any desired 
position. As a rule there are ten rows of steam admission holes 
and there are thus ten different positions for the movable noz- 
zle. The experiments with this condenser agree perfectly with 
the calculation. Experiments have been made in the testing 
room with live steam, which was throttled to such an extent 
as to show the highest possible vacuum. The vacuum was 
measured by a double leg mercury gauge, and the temperatures 
of the inlet and outlet water was measured by the same 
thermometer. The throttled live steam does not give the 
same results as real exhaust steam, because the live steam is 

uite dry, and in most cases even somewhat es so 
that it has a greater velocity than saturated exhaust steam, 
and, consequently, also has a higher forcing power. It must 
also be considered that in such experiments there is less 
leakage and consequent admission of air than has generally 
to be contended with in connection with an engine. The experi- 
ments were made with water coming to the condenser and being 
discharged at its own level. The temperature of the condens- 
ing water was 50 deg. to 52deg. Fah. The results were as 
follows :— 
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Increase of temperature at | 
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The variability in steam consumption with a minimum 
vacuum of 23%in. is from 5:5 to 75-9, which is more than 
found by theory. The cause of this is that with the nozzle 
only slightly opened the jet of water is much shorter between 
the water inlet nozzle and the delivery cone, and the condi- 
tions of working are thus much more favourable. In practice 
the results are of course not so favourable as in the testing 
room, but they come sufficiently near these results to prove 
the value of the apparatus for practical purposes. The infor- 
mation which has so far been obtained about condensers of 
this class fixed to engines is unfortunately not quite exhaus- 
tive, and especially no measurements of the actual increase 
of temperature are available: In many cases the erection has 
also not been done carefully enough to give a guarantee of 
tightness of all joints, as far as this can be obtained. The 
results obtained on a river steamer show, however, sufficiently 
that the theory is quite borne out by practice. The engine is 
a@ compound engine in good condition, with a high-pressure 
cylinder of 164in., and low-pressure cylinder of 28in., stroke 
16in., steam pressure 135-150 1b., cut-off at ,4,, and run- 
ning at 200 revolutions per minute. From these figures 
the consumption of steam was calculated at about 6000 lb. 
per hour, and an adjustable condenser, No. 10, requiring 
17,600 gallons of water per hour, was fixed. The trial results 
were :— 





Cut-off .. .. .. .. .. ../2 10ths 3} 10ths 4} 10ths 5 10ths 6 10ths 
Revolutions per minute .. ..| 45 _ 18 | 185 190 
Vacuum obtained .. .. .. ..| 23% 263 254 24} 23§ 


| 
No. of rows of holes open .. ly 5 | 10 | 10 | 10 
| 





The increase of temperature was not measured. All pipe 
joints were as tight as possible. 

It is interesting to compare in this case the efficiency of the 
ejector condenser with the efficiency of an air-pump con- 
denser. With four and a-half tenths cut-off in the high- 
pressure cylinder, the effect on the low-pressure cylinder, 
which has three times the area of the high-pressure, is equal 
to one and a-half tenths cut-off in the low-pressure. One and 
a-half tenths cut-off gives an average pressure on the piston 
of 45 per cent. of the initial pressure, or with 150 1b. initial 
pressure 6741b. average pressure, less the counter-pressure 
still existing in the condenser. With 254 vacuum there 
remains an absolute counter-pressure of about 4in. The 
effective average pressure is therefore 674 1b. less 21b. = 654 1b. 
If we take that an air pump requires 3 per cent of the power 
of the engine, we find that this would be equal to 653 x -03 
= 2lb. very nearly in the low-pressure cylinder. An appa- 
ratus which replaces the air pump without requiring power 
will, therefore, have the same efficiency even if it gives 2b. 
less of vacuum. The ejector condenser gave in this case a 
vacuum of 254in.; an air-pump condenser would give at the 
outside 263in., and in many cases it would also not produce 
more than 25}in. Thus, the ejector condenser would be 
more efficient by 294 less 263 = 23in., or with a bad air pump 
294 less 254 = 4in. of pressure of mercury on the piston of 
the low-pressure cylinder. Besides, it has the great advan- 
tage that it is independent of the engine, that it has no 
working parts, and that it can be easily fixed, occupying 
much less space and being of much less weight than an air- 
pump condenser. 

It may be historically interesting to mention that the 
ejector condenser was invented by Alexander Morton, of 
Glasgow, in 1867. Morton arranged the apparatus with a 
central water admission nozzle. This Morton ejector con- 
denser obtained considerable fame, and the possibility of 
working engines condensing without air pumps attracted great 
attention, and in view of the great importance of the 
invention, the English patent was extended for seven years, so 
that it remained valid for twenty-one years, i.e. to 1888. In 
the year 1870 Messrs. Kérting Brothers adopted an ejector 
condenser with a double admission for steam, but used it only 
where there was an overhead supply of water, and in 1882 
they improved the apparatus considerably by the arrange- 
ment of a series of steam admissions. This condenser was 
taken up by Mr. L. Schiitte, of Philadelphia, for the United 
States, who made a large number of them, but the fact of its 
not being adjustable prevented this new apparatus from being 
a complete success. Mr. Schiitte constructed in 1886 the 
previously mentioned condenser with the long regulating 
spindle, and Messrs. Kérting Brothers invented in 1891 the 
latest improvement with the variable admission of steam, the 


so-called universal condenser, which at any rate has increased. 


the possibility of a general application of the ejector con- 
denser for steam engines. 

In our engraving, A is the exhaust steam admission ; 
W E, the water inlet; W A, the water outlet; and D, the 
live steam for starting. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE LOCOMOTIVE QUESTION IN NEW SOUTH WALEs, 


Str,—Although much has been written on this subject, the 
whole story has not yet been told, and as I am one of the chiefs jn 
this battle—which has raged for about thirteen years—and have 
never been heard, you will, I feel sure, publish this in the interest 
of fair play. 

You are evidently unacquainted with the facts of the case by 
your saying, ‘‘all that is needed is to give English buiiders com. 
plete data concerning the loads, speeds, and a free hand in the 
preparation of designs, and the results are certain to be satis- 
factory.” That is exactly what has been done, and the firm you 
name in your issue of February 10th has enjoyed these advantages 
to perfection for many years. In no country has the English 
locomotive had better nursing or better opportunities than in 
New South Wales. Our consulting engineer in London and our 
late engineer-in-chief here are brothers-in-law, consequently their 
position has been the best possible for supplying the data alluded 
to, and they have for over twenty years ordered such locomotives 
as they thought best. These conditions have resulted in our being 
encumbered with forty-nine different classes of locomotive, seven 
of which have been added quite recently, and the most of them 
were built by one firm. Inside and outside-cylinder engines of 
various kinds abound. Just here I may mention that our neigh. 
bours in Victoria have, too, no less than fifty different classes, the 
latest being designed by an English manufacturer who came out 
to that Colony for the purpose. In 1878 our consulting engineer 
selected a gentleman from the works of the firm you name and sent 
him here to be our locomotive superintendent, he in turn selected 
draughtsmen from the same works to assist him, and to help 
matters there was a resident agent of the firm who is here now, 
With all these advantages I venture to state that we have not 
secured those ‘satisfactory results” you think we have. Mr, 
Thow, in his biassed report of March, 1889, to our—new—com- 
missioners, ‘‘ begs to mention that in almost all your engines—428 
—there is in my opinion a serious deficiency of heating surface ;” 
his friends who supplied those engines will appreciate that severe 
criticism, I am sure. Considering that he was an entire stranger 
here, like Mr. D. H. Neale, whom he was instructed to consult in 
conjunction with myself as to types of locomotives for the future, 
a question that had been threshed out and settled by me, and that 
he writes in the same report, ‘in consequence of Mr. Neale having 
arrived so recently in the Colony, he has not had time to make 
himself acquainted with the requirements of the service.” It is 
difficult to see how Mr. Thow acquired the knowledge necessary 
to enable him to make such a sweeping statement as that quoted. 
He was, of course, ‘‘ not able to endorse the views held by myself,” 
but he has since carried them into effect. 

Our very latest engines—those you illustrate and describe in 
your paper above referred to—are not entirely satisfactory, | 
assure you, the Commissioners’ statement notwithstanding. They 
are rail-wideners, crushers, and planers, Their crushing effect 
may be readily detected by your “sighting” along the rail shown 
in your engraving—the depression under the driving-wheels, which 
are loaded to 14 tons 13 ewt., is noticeable. Their planing effect 
may be best seen here, on our curves, where ‘‘scales” of steel lie 
on the ballast, and the two blue prints I send herewith, which 
show east and west views of a 1 in 33 gradient on an 8-chain curve, 
at the beginning of which there is a decided ‘‘kink” at a joint, 
which is strutted with an old sleeper. The loose ballast, bad rail 
top, &c., all indicate that excessive lateral blows, &c., are taking 
place, which will soon necessitate relaying the road with stronger 
rails and sleepers, or withdrawal of these engines, You will be 
surprised to hear that since their arrival all of them—fifty—have 
been fitted with oil-cups and pipes to their leading bogie and 
tender tire flanges, to ease their running round curves. Thus the 
adhesion, which is not sufficient for the size of cylinder, but too 
great for our rails, is further neutralised. 

The friction on curves is so great that if a light engine and 
tender be stopped on an 8 or 10-chain curve, descending a 1 in 66 
gradient, it with not start again without steam, and the flanges of 
the tires named above wear excessively fast—to knife edges, in 
fact, in a few months ; whereas engines for which I am responsible, 
having six-coupled wheels and l4in. longer rigid wheel-base, have 
been in constant use since 1884, which, to quote Mr. Thow, who 
now knows that they ‘“‘exhibit no undue wear of tire flange, 
although they are working round 8-chain curves on the 
mountain section,” and have been placed upon these lines in 
opposition to our consulting engineer's assertion, ‘‘ that no locomo- 
tive engineer had ventured on such a desperate step to increase the 
adhesion as to couple six wheels of an engine for a line with sharp 
curves, and that it would never do to have a rigid engine with six 
wheels coupled to pass round curves of 10 or 74 chains radius.” 
Nevertheless, he has approved the fifty engines in question, and as 
far back as 1875 he sent six engines here with 19in. by 28in. inside 
cylinders, six-coupled 5ft. wheels, 11ft. 6in. wheel base, for the 
mountain traffic, but they have never been successful; quite the 
opposite. The steam pressure in the new locomotives being 160 |b., 
and the valves so large, they and the port faces wear very fast indeed, 
and one engine has already been fitted with balanced slide valves, 
like those used in our American engines, and I believe the other 
forty-nine are to be similarly trea as soon as it can be conve- 
niently done. The side rod bushes have all been removed and 
renewed, and the middle joint pins wear unduly. The coupled- 
wheel springs were all too strong, and plates have been taken out 
toremedy that. The regulators are very stiff, necessitating special 
lubricators being fitted in the domes. 

These engines beat very badly, due to bad valve setting or 
defective link motion, and they owe a great deal to their large 
sand-boxes when they are not empty. Our iron bridges, too, have 
lately been strengthened by 12in. x 12in. timber props, to make 
them safe for carrying these and twelve similar engines, which 
were ordered by a subordinate ‘‘over the head of the properly 
constituted and acting chief of the locomotive department” whilst 
he was in England just lately, consulting with others as to what 
class of engine should be built. ; 

This locomotive question in New South Wales has been, and is 
still, a personal warfare more than a legitimate effort to place the 
best, cheapest, and most efficient engines on our lines. The 
quarrel began in 1878, when the officer I alluded to exhibited 
senseless opposition to the eleven Consolidation and two American 
engines which had been introduced at that time against his will, 
po pee vin have continued to this day to give satisfaction—so much 
so, that twenty more have been supplied by the same firm quite 
lately. Probably he thought that influences were at work to 
divert the orders for locomotives—which it was clear must go out 
of the Colony—into channels they could not go to if matters were 
allowed to runa free and unfettered course, the course as they 
had been running hitherto. Despite his hatred of these American 
engines, that officer wrote a one-page specification in 1881 for a 
Mogul locomotive, which has been since appropriately termed ‘‘a 
hybrid copy of an American—Consolidation—engine,” and the 
firm named by you obtained this, and designed and constructed a 
great number of them. My successor has recently had twenty-five 
more, but he has specified longer boilers, and a “‘ single-wheeled, 
swing-link py, woe eee type, so that neither would 
interchange. ese engines frequently ride upon their six-coupled 
wheels only, the bogie having no weight whatever upon it. At 
times this is reversed, the bogie and trailing wheels being 
excessively loaded. They are still sluggish, and the bogie tire 
flanges wear so rapidly that they had oil cups fitted to them 


loi . : 

Gp to 1879 I confess I was as unsympathetic as anyone concern- 
ing American locomotives, probably because I had never seen one ; 
but as my experience of them here increased, I became convinced 
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the right types for these lines ; and although I have 
er thet oo beset peneeelion, and the greatest injustice for hold- 
psaonie i opponents have actually done that which one 
ing such views, my Oppo! - , 

d all have me for proposing and doing. Mr. Shaw, 
pag Ah last yearly report to the Commissioners, specially points out 
pee one engine ran 66,823 miles ; neglecting to do others and 
myself the justice to state that it was one of ten of my six-coupled 
Anerican-built engines, supplied in 1884. Prior to that year, two 

f the “standard passenger engines in use on the New South 
Wales Railways since 1877” were used on each heavy passenger 
special train, which fact caused me in 1884 to obtain ten American 
Moguls for that service—English makers intimated they could not 
supply, as being so full of orders. These engines have performed 
our heaviest work from that time to this, and they are as heavy 
and powerful as our rails could safely carry ; but steps were taken 
in 1436-7 to eclipse these Moguls by reverting to four-coupled 
engines, twelve of 1 which were supplied ; but they were not dupli- 
cates of the ‘‘standard passenger engine” just referred to. A 
test was made between one of these and one of mine—which had 
run over 41,000 miles—the other being a new engine, both 
«worked under their ordinary conditions, without any of those 
preparations or efforts to effect maximum results,” such as 
those practised upon the “Sutherland Bank” of 1 in 42 at 
that ‘“ special trial ” of his engines. Two engineers from neighbour- 
ing Colonies who made the test, both of whom had secretly applied 
for the position I was ey, gave a verdict in my favour, and 
henceforward ‘‘ Moguls,” ‘‘ Consolidation,” and American eight- 
wheelers, with the tender common to all three types, were to be our 
standard locomotives, as they were found to meet our present and 
prospective requirements, and Parliament decided that they should 
all be made in this Colony ; but ‘‘the free and unfettered course” 
again obtained, by some means. ; 

It is a frequent occurrence to see recent 88-ton engines and 
tenders hauling passenger trains of less weight than themselves, 
and previously two 18in. by 26in. cylinder four-coupled 6ft. wheel 
engines were used on one Melbourne express, but that train could 
have been, and was intended to be worked by one of my engines, 
built by Dubs and Co., 1889-90; and although I repeatedly wrote 
and urged the committee to test one in that way, it was never 
done, and these ten-wheelers—twelve American and fifty English— 
were ordered instead. Our turntables are all 50ft., and as the new 
engine weighbridge is 25ft. 9in., it is clear that their tenders need 
not have been so short, for the reason assigned. 

Mr. Thow, who was called in by the Commissioners in 1889, 
behind my back, and without my knowledge, whilst I held office 
as locomotive engineer, and was duly appointed by the Governor 
and Executive Council, made his report without ever submitting it 
to me for comment. I was removed summarily. Mr. Thow took 
up my position, and said in that report, ‘‘ As previously stated, a 
four-wheel coupled engine is, in my opinion, better suited for the 
speeds and con itions of your service than a six-coupled machine” 
for an express engine. He has now had built the engine he con- 
demned for this very traffic ; indeed, he has completely turned back 
upon himself ; his report being one thing and Fis actions another 
in almost every particular. For heavy mail and fast stock service 
he recommended the ‘‘ hybrid copies of American engines,” but 
with 4ft. 6in wheels, and a pure American pony truck, not the abortion 
in the original engine. I venture to state that the whole of this 
locomotive business from beginning to end is the most diabolical 
transaction which ever a in any country on the face of the 
earth. If your correspondent “‘ Justitia” thinks fit to again take 
up the cudgels, I am now prepared for him, if he will give me time, 
which at this distance I need, of course. 

Sydney, April 10th, 1893. 





THOS, MIDELTON. 





FORCED DRAUGHT. 


Str,—I have read with interest your notes on forced draught on 
page 401 of your issue of May 12th. I am glad that you have so 
clearly put orward some of its advantages. ‘The Engineering 
Record,’ to which you refer, which I have read for many years, 
a attaches importance to there being no running expenses 
connected with the draught produced by a tall chimney. Although 
it is true to a certain extent that there are no running expenses, 
the appearance and history of many a lofty chimney stack in the 
manufacturing districts prove that there are other expenses not 
unconnected with repairs, and the mere interest on capital sunk, 
and frequently literally sunk in foundations for lofty and massive 
chimneys—would more than pay all the working expenses con- 
nected with forced or assisted draught produced by a fan and 
engine, whilst the capital outlay on a battery of boilers fitted with 
forced draught in many cases is less than the sum that would be 
— ona number of boilers capable of producing an equal 
volume of steam under natural draught, as the steam-producing 
ga of each boiler under forced draught is so largely increased. 

Ye have recently force draughted three large Lancashire boilers 
in that county; being within a district governed by the Smoke 
Act, a quality of coal had been previously burnt costing 10s. 6d. 
per ton, and even whilst burning this coal fines were occasionally 
incurred. We fitted a system of forced draught to these boilers, 
consisting of six furnace fronts, the air being supplied by a 
Chandler high-speed engine and a direct-driven fan. Since this 
apparatus has been in operation, the following approximate results 
have been attained:—Slack at 5s. 6d. a ton has replaced the 
10s, 6d. coal, whilst the weight burnt has remained about the 
same. A considerably increased steam production has been 
obtained, whilst the pressure has been easily maintained, and 
there have been no —— of smoke since the first day the 
apparatus was started. Without doubt there are many hundreds 
if not thousands of similar instances of large batteries of boilers 
in this country working under disadvantageous conditions, which 
by the comparatively simple and inexpensive system of forced 
draught already referred to could be rendered equally efficient as 
those mentioned. Where the circumstances admit it is no doubt 
desirable to adopt Howden’s system in its entirety, and to utilise 
the heat or a portion of the heat of the waste gases for warming 
the incoming current of air; but there are very great advantages 
attached to the adoption of forced draught, even when the system 
of heating the air for steam raising—invented by Mr. Howden, 
and with which his name will be for ever associated—is considered 
unsuitable from reasons connected with existing buildings and 
brickwork, but in putting down new boilers, Howden’s complete 
system of heated forced draught should always be adopted. To 
Mr. Howden belongs the credit of first recognising the importance 
of a controlled supply of air above as oa as below the bars, 
whether the air so supplied be hot or cold. 


17, Victoria-street, S.W., May 17th. STEPHEN H. Terry. 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Str,—Neither your correspondent ‘Free Exchange” nor any- 
one else has attempted to answer the questions I have asked. My 
last letter they have passed in silence. May I hope that this will 
have better luck? I cut the following from the telegraphic news 
of the Standard of Saturday last. It refers to United States trade :— 
“The excess of the imports over the exports during April was 
24,000,000 dols. larger than for the corresponding month last year. 
In the four months of the present year the foreign trade debit 
balance was 86,233,918 dols., against a credit balance in 1892 of 
53,456,335 dols. The excess of the exports of gold during April 
was 18,344,979 dols., against 7,034,782 dols. in the same month last 
year. For the four months of the present year the excess of the 
rr a of gold was 45,051,591 dols., against 13,635,002dols. in 
1892.” Will ‘‘ Free Exchange” tell me whether the United States 
are running into debt or not? Are the imports intended for home 
consumption, or for re-export, to South America let us say? . If the 
latter, why are they not sent direct, so saving cost of transhipment ? 
If the former, ba J is the McKinley tariff a dead letter ? 

I think the whole course of American and British trade is worth 


very careful consideration. Thus, the figures given above seem to 


show that, the statements of political economists to the contrary 

notwithstanding, gold is largely used as a means of international 

exchange. X. X 
London, May 22nd. 





HEAVY ROAD WAGON WHEELS. 


Sir,—In your issue of 5th inst., page 377, reference is made to 
special heavy wagon wheels. Enclosed I hand you drawing of a 
compound elastic wheel, which may interest some of your readers. 
I designed this wheel some time ago for a firm of granite merchants 
in the West of England for use on a special heavy wagon employed 
to carry large blocks of granite over common roads. The firm 
referred to found wood wheels to be useless, and wrought iron 
wheels failed owing to their rigidity. The wheels shown on the 
drawing are giving entire satisfaction, their elasticity being quite 
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apparent, and broken axles, a common occurrence previously, are 
now obviated. The special wagon above referred to is hauled by a 
Fowler special compound traction engine. JAMES ROBINSON. 
14, Branston-street, Hunslet, Leeds, 
May 12th. 


HYDRAULIC PUMPING ENGINES AT MARGATE. 


Sir,—My attention has been drawn to an illustration and 
description of the hydraulic sewage pumps at Margate on page 376 
of THE ENGINEER of the 5th inst., which are stated to be Rigg’s 
hydraulic sewage pumps. I may state that the pumps in question 
are not Mr. Rigg’s, but were the joint invention of Mr. R. E. Von 
Lengerke, Mr. Rigg, and myself. This invention was patented in 
1889—Patent No. 17,825—by reference to which it will be seen 
that every part of the machinery which is now claimed as Mr. 
Rigg’s invention is in the joint patent. Moreover, I may say that 
similar valve arrangements were introduced by me into the 
machinery in connection with the automatic pumping arrange- 
ments at Esher, Thames Ditton and Long Ditton, before they were 
applied at Margate, and Mr. Rigg has for some time past ceased 
to have any interest whatever in the patent rights. With 
reference to the design of the chambers which contain the auto- 
matic sewage pumps, Mr. Rigg had nothing whatever to do with 
them, as they were designed long before Mr. Rigg became 
associated with the work, and the side entrance to which he refers 
at the Dane Pumping Station formed no part of the original 
design, but was constructed by my direction for the convenience 
of the members of the Margate Corporation and others. 

13, Victoria-street, Westminster, S.W., | BaLpwin LaTHaM. 

May 20th. 


HIGH-SPEED WATERWORKS PUMPS. 


Sir,—I hardly think Mr. Holehouse is in a position to assess the 
amount of my knowledge of high-speed pumps. But that is not 
the question. If he has read my letters, he must have seen that I 
have been seeking information and finding none. Nor are the 
statements—I carefully avoid calling them assumptions —con- 
tained in his letter of the 19th inst. of any present value to me, 
It will be time enough to consider this letter when Mr. Holehouse 
has given some proofs, accompanied by detailed information, as to 
methods of observation and measurement. Till then, as I have 
already hinted in regard to Mr. Rigg’s correspondence, I think he 
— very gracefully defer his authoritative remarks. 

lasgow, May 20th. D. H. Morton. 








TRIAL OF H.M.S. CRESCENT. 


HER MaJEsty’s new first-class protected cruiser Crescent, sister 
ship to the Royal Arthur, and one of the nine of her class ordered 
to tn built under the Naval Defence Act, underwent an official 
machinery trial off a last week. The vessel, which was 
designed by Mr. W. H. White, Director of Naval Construction, 
built at Portsmouth Dockyard, and engined by Messrs. Jno. Penn 
and Sons, of Greenwich, is one of the Edgar class of cruisers, but, 
like the Royal Arthur, differs from her prototype in having a top- 
gallant forecastle and a trifling change in bow armament. 

As the development of not more than 10,000 indicated horse- 
power, sustained for eight consecutive hours with natural draught 
only to the boilers, will be accepted at all future official trials of 
cruisers of the Edgar class—the Grafton only excepted—as a satis- 
factory test of their machinery and boilers, a preliminary run was 
made with the Crescent on the 16th May to see that all was in 
order to this end. On the 18th the vessel proceeded on her 
official trial, on which occasion there’were in attendance Mr. 
Oram, of the Admiralty; the Chief Engineer and Chief of the 





Steam Reserve; Portsmouth Dockyard; and Mr. J. P: Hall, who 
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represented the contracting engineers. The continuous eight 
hours’ run with open stokeholds and no air pressure gave the 
following as the mean results of the trial:—Steam was maintained 
at a boiler pressure of 1521b. per square inch. The engines 
attained a speed of ninety-eight revolutions per minute, and the 
indicated horse-power developed by them was 5118 by the star- 
board and 5252 by the port, or a gross indicated power of 10,370 
horses, giving a speed of ship by log of 18°6 knots per hour, 
her draught at the time of trial being 23ft. 7in. forward’ and 
25ft. 6in. aft. 

The propelling machinery of the Crescent, made and fitted by 
Messrs. John Penn and Sons, consists of two independent twin 
engines—in separate engine - rooms—of the inverted vertical 
three cylinder ae type, each driving a three-bladed 
gun-metal propeller, 16ft. diameter and 24ft. pitch. The engines 
have cylinders 40in., 59in., and 88in. diameter respectively, and a 
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piston stroke of 5lin. Each cylinder and its supporting columns 
are entirely independent of each other, and are carried on separate 
steel bed-plates firmly bolted to girders builtin the ship, the cylinders 
being stayed to each other and to the bulkheads fore and aft by 
steel stay rods. Steam is distributed to the high-pressure 
cylinders by piston valves, and to the intermediate and low- 
pressure ones by ordinary double-ported slide valves, all being 
actuated by ordinary excentrics and twin-bar link motions. Each 
engine has one air pump of gun-metal driven off the low-pressure 
piston-rod crosshead, and one brass circular surface condenser with 
6750 square feet of tube cooling surface, the cooling water passing 
through the tubes and the exhaust steam between them. 

The cylinder covers, pistons, and steam chest doors are of 
cast steel. The piston and connecting-rods are of Siemens- 


Martin steel, the piston rods being fitted with combination 
metallic pee. e crank shafts are hollow and of forged 
steel in three separate pieces, the cranks being set at 120 deg. 


apart. The circulating water is supplied by four 16in. centri- 
fugal pumps, made by the engine contractors. The air pumps 
deliver into a feed tank, which overflows into the ship’s fresh. 
water reserve tanks. A Weir’s evaporator and Normandy’s dis- 
tiller is fitted to each engine-room, making together 180 gallons of 
fresh-water per hour, while the evaporators above can supply 
400 gallons per hour to the auxiliary condensers. These last- 
named are two in number and are made entirely of brass, and 
titted to condense the exhaust steam from all the auxiliary engines 
on board. There is a Weir’s feed engine in each engine-room, and 
an auxiliary feed engine of the Admiralty type in each boiler- 
room. Electric-light machinery is supplied and fitted to each 
engine-room. Air-compressing machinery is fitted in duplicate at 
each end of the vessel. Powerful boat-hoisting engines are sup- 

lied and fitted on the upper deck. The propeller shafting is 

ollow and of forged steel, 14#in. diameter in board, and 16in. 
diameter outside the ship. e main steam pipes are l4in. 
diameter and made of steel, while all copper pipes of 6in. and over 
are wound with copper wire for greater security. The gun trials 
took place on Friday, the 19th inst.; after which, and on the same 
day, the vessel was brought into the harbour, and preparations are 
now being made to complete the vessel for this year’s manceuvres. 

Steam for the main and auxiliary engines is generated in eight 
single-ended cylindrical steel boilers, each 16ft. diameter, and 9ft. 
10in. long, with four corrugated furnaces in each, 3ft. 8in. diameter. 
The aggregate heating surface in all the boilers, which are designed 
for a working pressure of 155 1b. per square inch, is 21,400 square 
feet, and the fire-grate surface 855 square feet. 

The principal dimensions of the Crescent are the same as the 
Royal Arthur, viz., 360ft. long between perpendiculars, 
60ft. Sin. beam, and displacement at load draught 7700 tons. 
When on trial her mean draught was 24ft. 6in., giving an immer- 
sion of her propellers of 8ft. 6in. She is built entirely of steel, 
with the exception of her stem, stern post, and propeller shaft 
brackets, which are of phosphor bronze; there is no vertica! 
armour on her sides, but her engines, boilers, magazines, and steer- 
ing gear, are protected by a steel deck of turtle-back form, curving 
down at the sides and ends, and extending throughout her whole 
_ The Crescent is sheathed and coppered to enable her 
to keep the sea for long periods without docking. The power 
developed by her propelling machinery on trial having been in 
excess of the Admiralty requirement, the results attained were 
considered satisfactory. 








TuHE cost of discovering America by Columbus, says 
Professor Ruge in the Globus, was 1,140,000 maravedis, or about 
7296 dols. The money of Queen Isabella, of course, had a higher 

urchasing power than the dollar of to-day. Of the sum named, 
Bolumbus received an annual salary of 320 dols., and the two 


tains each 192 dols. per year. Each sailor; in addition to his 
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istence, received 2°45 dols. per month, or one ducat. 
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THE PHYSICAL SOCIETY. 


Ar the meeting held on May 12th, Professor A. W. Riicker, 
F.R.S., President, in the chair, two papers of much interest were 
read. The first was ‘‘On the Drawing of Curves by their Curva- 
ture,” by C. V. Boys, A.R.S.M., F.R.S. Its value lies in its utility 
to artillerists. Demonstrations of the methods employed were 
given. Whilst giving a course of lectures on capillarity in 1891, 
the author wished to explain the principles upon which the form 
of a water drop depended, and finding Lord Kelvin’s rule— 
** Proceedings,” Royal Institution, January 29th, 1886—cumber- 
some, devised the modification now described. To apply Lord 
Kelvin’s rule for drawing the generating curve of a eer id 
a’ OP* NP 
Po 1 where P P! is a short are of a circle with centre O, 


surface of revolution, the values of the expression ( 


1 
_ NIPl 
N and N! the points on the axis of revolution in which the lines 
O P and O P! cut it, 5 is the difference of level between P and P!, 
and a a linear parameter, have to be calculated. Compasses are 
then set to this length, and another short are P! P! drawn with 
centre 0! on the line P! N1, and the process repeated. This 


construction depends on the fact that the total curvature ( oP aa 


xp) is proportional to the hydrostatic pressure at the point P, 
2.¢., proportional to the depth below the plane surface of the 
liquid. To avoid the trouble of finding reciprocals a rule was 
divided so that the distances from what would be the zero of the 
scale are the reciprocals of the numbers attached to them, and the 
curvature of an are being the reciprocal of its radius, can be read 
off immediately by the rule. To meet cases where the curvatures 
of surfaces are in opposite directions, the zero, or cc, is put at the 
middle of the rule and divided both ways. 

The chief gain depends on the abolition of cumulative errors 
due to compass settings, which is effected as follows :—The rule is 
made of a thin slip of transparent celluloid with a small hole at 
the centre or cc. A small brass tripod with needle feet is placed 
so that two feet just paeeeee the paper and the third rests on 
the longitudinal straight line of the strip, which through 
the centre hole, thus forming a temporary but rigid centre about 
which the rule can rotate. A pen or pencil through the hole at 
ec traces out an are whose curvature is ~~ to the reading of the 
scale where the needle point presses. When the rule crosses the 
axis of rotation of a generating curve, the numbers representing 
both curvatures are visible, and the position of the needle point 
corresponding to a given total curvature can readily be found. A 
small are is then drawn. Holding the strip firmly on the paper, 
the tripod is moved a little, so that the sum of the two readings at 
the needle point and where the rule crosses the axis has the value 
corresponding to the — of the tracing point, and another arc 
drawn. Repeating the process, a very perfect and accurate curve 
results. Details for drawing nodoids, unduloids, catenoids, &c., 
and other curves are given in mod omy and many beautiful 
examples, which had been execu y Miss Stevenson, were 
exhibited at the meeting. The author also pointed out that the 
locus of points, about which the strip necessarily turns, is the 
evolute of the curve drawn by the tracing point. 

Professor Perry considered the method a new departure of great 
value. When he—Professor Perry—drew the capillary surfaces of 
revolution in 1875, he found that cumulative errors produced con- 
siderable discrepancies. 

Professor Henrici thought the method would be a very useful 
one. 

Professor Greenhill said one would now be able to secure better 
diagrams of transcendental and other curves than heretofore, and 
he thought Mr. Boys’ method would supplant the laborious 
processes now used to determine the paths m5 projectiles. Where 
the resistance varied as the square of the velocity the elevation 
for maximum range depended on the initial velocity, and for a 
cube law both elevation and range tend to finite limits as the 
initial velocity increases. 

Professor Minchin inquired whether the catenary could be best 
drawn by using a scale of equal parts instead of one divided 
reciprocally. 

e President greatly pe 9 the saving of labour effected 
by Mr. Boys’ method, and thought the apparatus should be shown 
at the forthcoming Exhibition of Mathematical Instruments in 
Germany. 

Professor O. J. Lodge, F.R.S., read a paper on the “‘ Foundations 
of Dynamics,” in which he examines the objections raised by Dr. 
MacGregor—Phil. Mag., February, 1893—against the views on 
Newton's laws of motion and the conservation of energy, expressed 
by the author in 1885. The first part of the paper treats of the 
nature of axioms. An axiom or fundamental law is regarded as a 
simple statement suggested by familiar or easily ascertained facts, 

robable in itself, coun grasped, and not disproved or apparently 
iable to disproof throughout a long course of experience. On 
such bases the conservation of energy and of matter rest. Neither 
can be proved generally, but like other fundamental laws they fit 
into a coherent and self-consistent scheme, and are therefore 
worthy of acceptance until they are shown to be wrong. The 
second part relates to the first and third laws of motion. Dr. 
MacGregor objects to the first law on the und that uniform 
motion is unintelligible, unless its direction and velocity are specified 
with reference to a set of axes; and directly axes are introdu 
difficulties occur as to their motion, because > eee is no satisfactory 
criterion of rest. Such notions the author deems artificial and 
unnecessary, except where it is required to define the absolute magni- 
tude and direction of the motion. Reasoning from his own 
experiments, he believed the ether was at rest, for he had not 
found it possible to move it by matter. The first law, he said, had 
been considered unnecessary as being only a particular case of the 
second. While admitting the latter fact, he maintained that its 
separate statement was desirable, on account of its simplicity and 
its affording a ) definition of the mode of measuring 
time. As regards the third law being deducible from the first, 
he pointed out that if it could be axiomatically asserted that 
the centre of mass of a rigid system moves uniformly, unless an 
external force acts on the system, then the third law follows. 
Newton apparently considered it best to state the third lawas an 
axiom, but to many persons it is not obviously axiomatic—some 
engineers do not accept it—hence its deduction from the other two 
laws is useful. Part III. of the paper deals with the deduction of 
the law of conservation of energy from Newton’s third law, and 
universal contact action. Dr. MacGregor objects to the author’s 
definition of energy as the name given to ‘‘ work done,” and con- 
tends that this definition assumes conservation. On this point Dr. 
Lodge invited criticism, meanwhile pointing out that his definition 
was analogous to the customary definition of the potential function, 
and a name for the line integral of a force considered as a quantity 
that can be stored. On the basis taken, two bodies can only act on 
one another whilst in contact, hence if they move they must move 
over equal distances ; but their action consists of a pair of equal 
and opposite forces, therefore their activities are equal, and 
whatever energy one loses the other gains, ¢.¢., energy is trans- 
ferred from one body to another without change in quantity. The 
law thus established the author regards as more precise and definite 
than the ordinary law, because it implies not only the conserva- 
tion but the identity of energy. The legitimate use of the phrase 
“ ag energy” is discussed at some length, and the view that 
whenever energy is transferred it is also transformed, upheld. In 
Part IV. the dissipation of energy, the nature of potential e > 
and the second law of thermodynamics are considered. In dis- 
cussing transference and transformation, ‘‘ potential Ks is 
used to indicate the energy of a body under stress, and “‘ kinetic 
’ energy” that due to sustained motion. Each co! nds to one 
of the factors of the product Fz, “activity.” So long as one 





factor is absent no activity can manifest itself, but directly the 
missing factor is supplied, transference and transformation begin. 
This was shown to hold in an example of an air gun with its 
muzzle plugged, chosen by Professor MacGregor, as an instance of 
transference of potential energy without transformation. The law 
of dissipation of energy is stated thus:—‘‘If a body has any 
portion of energy in such a condition that it is able automatically 
to leave the body, that portion usually does so sooner or later.” 
Instead of the ordinary form of the second law of thermodynamics 
the following statement is proposed :—‘‘The portion of energy 
which a wwe can automatically part with is alone available for 
doing work. In discussing this subject the author points out that 
the common notion that heat engines are much less efficient than 
water or electric engines is a mistake, arising from the fact that in 
the one case the efficiency is calculated on the total energy, whilst 
in the latter cases only the available energy is considered. — 

Two appendices accompany the paper, one on ‘‘ The Objectivity 
of Energy, and the Question of Gravitation,” and the other on 
** More tailed Discussion of the Transmission of Energy in 
Difficult Cases.” 

Professor Greenhill said the paper was full of suggestive ideas. 
He could not agree with all the views expressed in the paper on the 
subject of Newton's third law. In considering action and reaction 
as equal and opposite, Newton ignored the inertia of the medium, 
and if this be included the forces are no longer equal. 

Mr. Boys asked Professor Greenhill if the first link of a chain 
pulled on the second link harder than the second pulled on the first ? 

Professor 8. P. Thompson thanked the author for getting rid of 
all square laws. He himself could not conceive of any effect being 
more than proportional to the cause. 

Further discussion of the paper was postponed until next 
meeting. 








THE INSTITUTION OF CIVIL ENGINEERS. 


WRECK RAISING IN THE RIVER THAMES. 


At the last ordinary meeting for the session 1892-93, held on 
Tuesday, the 16th May, Mr. Harrison Hayter, President, in the 
chair, the paper read was on “‘ Wreck Raising in the River Thames,” 
by Mr. C. J. More, M. Inst. C.E., engineer to the Thames 
Conservators. 

The power to remove wrecks and obstructions was conferred on 
the Thames Conservancy Board in 1857, but was then limited to 
cases where the owner neglected or refused to undertake the work. 
In 1870 tne Conservators’ powers were extended so as to enable 
them to proceed at once with the removal of wrecks, without in- 
curring the delay consequent on communications between themselves 
and the owners. The Conservators were also empowered to recover 
from the owners the whole of the cost and charges incurred 
in raising sunken vessels, and, in the event of non-payment, they 
might sell the vessel and her cargo; and if the proceeds of the 
sale did not cover the expense, might sue the owners for the 
balance. 

In organising the wreck service, advantage had been taken 
of the circumstance that the ships’ moorings in the Port of 
London were under the control of the Conservators, a skilled 
staff having to be maintained for their examination and repair. 
All the lighters required for the mooring-service were also 
adapted for wreck raising, and a permanent staff of men, well 
trained to the work, was available at the shortest notice. For 
the purpose of wreck raising, the ordinary lighters of the 
mooring-service were supplemented by five special lighters with 
lifting power varying from 150 to 400 tons. The combined 
lifting power of all these lighters was 2150 tons at their 
ordinary load-line, but by submerging them more deeply much 
greater lifting power could be obtained. Besides the plant for 
supplying lifting power, the service employed a screw steam tug, 
a wreck vessel stationed at Gravesend to mark the ition of 
sunken craft in the lower reaches of the river, whilst three 
wreck boats were kept at different stations in the upper and less 
exposed reaches. In addition to these appliances, the steam-tug 
employed in towing barges in attendance on the dredgers was 
fitted with a powerful centrifugal pump, which could be used at 
any time when extra pumping —_ was required. 

A general description of all these vessels and their equipment 
was given, and the author proceeded to give a short acvount of the 
mode of dealing with a sunken vessel. It was the duty of the 
Harbour Master of the district in which a casualty occurred to 
report it immediately by telegraph to the head office and to Lloyd's, 
and to send a watch-boat to take up a position as nearly as ible 
over the wreck. This boat flew a green flag with the word ‘* Wreck ” 
in white letters by day, and displayed two bright lights placed hori- 
zontally by night. In the case of very long vessels, two watch- 
boats were provided, one moored at the head and the other at the 
stern. Notices were also issued stating the position of the wreck, 
for the information of pilots and of persons in charge of craft 
navigating the river. At the low water following the sinking of 
the vessel, the lighters were brought down and preparations 
were commenced for slinging her. It was first of all necessary 
to cut away any of the masts or rigging which would be likely to 
interfere with the operations. > ielien were then laid 
alongside the wreck, and the wire ropes under and 
adjusted with the aid of the steam winches and tugs. It was 
frequently necessary to employ divers to assist in this operation, 
and where the wreck was deeply embedded in mud or sand, a 
force pump was used to wash outa hole at a place where it was 
desired to pass the rope. The adjustment of the ropes, which 
varied in number from eight to fourteen according to the weight 
of the vessel to be lifted, generally occupied from four to eight 
tides. The position of the lighters with regard to the wreck was 
governed by circumstances. When the depth of water was suffi- 
cient, they could be placed directly over the vessel to be lifted ; 
when the water was shallow, they had to be placed at the sides. 
The operation of lifting the wreck was generally arranged to take 
place during spring tides, as the extra height to which the water 
then rose enabled the wreck to be placed further in shore, and the 
lower level to which it ebbed facilitated the work of stopping any 
holes or openi which might have to be closed u fore the 
pumping out of the water could be accomplished. At low-water 
of the tide preceding the flood chosen for the lift, the slack of the 
ropes was hauled in, and the latter were securely fastened either 
in the nippers or by lashings through the eyeholes at the ends. 
Two or three tugs were then made fast to the lighters and, as soon 
as the rising tide had lifted the wreck off the bottom, the lighters 
were gradually towed towards the shore until the time of high- 
water, the wreck being just clear of the bottom. 

As the rise of an ordinary spring tide in the Thames was about 
20ft., the wreck would then rest some 12ft. or 13ft. nearer the 
surface than at the previous tide, the 7ft. or 8ft. lost being due to 
the difference in draught of the lighters when weighted, and to a 
certain amount of yielding in the ropes when the full strain was 
brought upon them. As the tide fell the ropes were relieved of 
the weight, and the lighters were towed clear of the wreck to avoid 
fouling. The same process had to be gone through two or three 
times, according to the depth from which the sunken vessel had to 
be raised. 

When the wreck had been brought so far in shore that her decks 
were clear at low-water, the work of stopping all leaks and open- 
ings was proceeded with. If there were a hole in the plates—as 
was usually the case—this was closed by a shield made either of 
timber or iron, as ye or be the more convenient. This shield was 
bolted to the sound plates by divers, who also closed any portholes 


or hatchways under the water level. The steam pumps were then 
put to work and, the water being pumped out, the vessel floated 
and was taken into dock. The time occupied in raising a large 
steamer varied under favourable circumstances from a week to a 
fortnight from the commencement of the operations. The cost 
was regulated by a fixed scale of charges for the use of the lighters 
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and other craft and materials employed, and the payment of th 
amount actually expended in labour. During the past elven 
years seventy-four steamers of 55,758 tons register, fifty-four 
sailing vessels of 9128 tons, and 301 barges of 11,956 tons, being 4 
total of 76,842 tons register of shipping, had been raised by the 
Conservancy lighters. ‘ 








THE CaMPANiA.—The Cunard ship Pavonia, which arrived at 
Queenstown on Monday, reports having met the Campania at 
2.45 a.m.—Irish time—126 miles west of the Fastnet, or 186 inile: 
from Queenstown. She had taken 11 hours 45 minutes to cover 
— distance. It is possible that hot bearings have caused the 

elay. 


New Tyre OF War VesseL.— An Admiralty order has been 
issued for a new type of war vessel to be commenced shortly at 
Sheerness Dockyard. The proposed vessel is to be named ‘the 
Alert—after the sloop which took part in the last Arctic expedition 
—and has been designed by Mr. W. H. White, C.B., Director of 
Naval Construction. She is to have a length of 180ft., a breadth 
of 32ft. 6in., and a displacement of 960 tons, She is intended for 
service on foreign stations—like the Pacific and Cape of Good 
Hope—where docking accommodation is limited, and for that 
purpose her hull will be sheathed with wood and copper. Her 
engines are to be of the triple-expansion type, estimated to 
develope 1400-horse power under forced draught, with a speed of 
13°25 knots per hour, and 1050-horse power under natural draught 
with a speed of 12°25 knots per hour. The armament of the Alert 
will be of the latest type, and more efficient than that of most of 
the gunboats at present serving on foreign stations. She will carry 
six 25-pounder and four 3-pounder quick-firing guns, 


STroraGE Battery Cars.—The Americans are sticking to the stor. 
age battery system of electric street cars. During the past few weeks 
several trial trips were made with storage battery cars on the Second. 
avenue—surface—Street Railroad, New York, the trials having 
been preliminaries to the forthcoming general introduction of the 
cars on one section of this line. The electric outfit was furnished 
by the Waddell-Entz Electric Company, of Bridgeport, Conn., and 
Broadway, New York. The Railroad Gazette says the storage 
battery cells used are of the copper-zince type, generally considered 
and claimed to be the lightest form in proportion to the power 
stored. The motors and charging dynamos are of a special type 
introduced by these makers about two years ago. Altogether 
there are now ten cars on the line equipped with the batteries and 
motors, and it is expected that by June Ist that portion of the 
line from Ninety-sixth Street North will be exclusively operated by 
them. If the results on that portion prove satisfactory it is the 
intention to adopt the electric cars on the whole line. The cars, 
as now sortuees, are said to be able to run thirty miles without 
recharging batteries, and the latter, for each car, weigh 4000 lb, 
The charging station, which has been built at 127th-street and 
Second-avenue, contains two 100-horse power Worthington water- 
tube boilers, two Ideal automatic engines of 75-horse power each, 
and two corresponding dynamos for supplying the current. On 
the second-floor of the station is an electric crane for handling the 
batteries, taking them up from the street level for charging, and 
again lowering them to the first-floor to be transferred to the cars, 
The discharged batteries can be removed from a car, and newly 
charged ones put in their place within two minutes. The tria's 
thus far have given entire satisfaction. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
A paper was read before the above Association, on Saturday, May 
6th, on the ‘‘ Construction of Weighing Machines,” by Mr. G. W. 
Davis, of the firm of Messrs. W. and T. Avery and Co., Birming- 
ham. The President, Mr. A. Driver, occupied the chair, and there 
was a good attendance of members. The lecturer commenced by 
giving a brief historical account of weighing machines from their 
earliest ancient types to those of modern construction in use at the 
a day, afterwards classifying them under their different 

eads, treating fully with each kind, and illustrating them by 
pho phs and samples of machines. e lecturer dealt first 
with the scale beam and balance in which the load was below the 
beam, describing their mode of construction and—according to the 
delicacy, &c., required—the position of its knife edges, After 
treating at some length upon the varied and chief properties con- 
nected with balances of varying grades of delicacy, the lecturer 
asserted the desirability of operating with a constant load in order 
that there should be the same displacement of the needle for the same 
excess of load, whatever that load may be, inasmuch as the struc- 
ture of the beam will deflect due to the slightest strain. A balance 
was exhibited clearly indicating a differece of ; 455 part of a grain, 
also an American torsion balance of rather delicate construction. In 
this latter balance thin wires were substituted for knife edges, and 
these wires were horizontally strained — put into tension—the 
torsion of these wires was used for indicating want of balance. The 
friction which is set up in the torsion of the wires is exactly 
counterbalanced by placing the centre of gravity of the beam 
above the wires. But considering that light wires, when horizon- 
tally strained, are extremely weak, the lecturer considered the 
machine as useless in its present form. After dealing with counter 
weighing machines on the vibrating and accelerating pe, 
and strongly recommending the former as most accurate, Mr. 
Davis } on to the simple steel-yard, and illustrated two great 
disadvan: with butchers’ steel-yards, which disadvantages the 
lecturer pointed out has—after a lapse of 2000 years—been removed 
by a steel-yard constructed upon novel lines by Messrs. Avery. It 
consisted in placing one centre, having a double knife edge, within 
a tumbler, which revolved upon a centre pin, and instantaneously 
altered the length of the load arm without displacing the steel- 
yard—as in the old type—for the purpose of substituting a new 
fulcrum. Also the blade was provided with a runner and loop 
having projecting horns, which, whilst allowing for free movement 
of the same, instantly arrests the poise weight when the blade has 
assumed a given angle from the horizontal, and thus preventing it 
running down the blade and damaging the notches in so doing. 
The lecturer then described various types of platform weighing 
steel-yards, illustrating the advantages of using heavily laden 
jises, and entirely dispensing with the separate loose weights 
ung upon the counterpoise rod at the extremity of the steel- 
yard, Another type contained a revolving polygonal bar gradu- 
ated in different standards upon their respective faces, thereby 
dispensing with separately graduated steel- yards, and the 
wear and tear of their vital parts—centres—in substitution. 
Afterwards the self-registering steel-yards were shown and fully 
re ey ag whereby a record of the weight was impressed upon a 
ticket by the aid of hardened steel figures, and how a record of 
1000 indications may be kept impressed upon a roll of paper con- 
tained within the pillar-head, the same being automatically stopped 
when the roll of paper has received its full complement of indica- 
tions. The lecturer then briefly explained the self-indicating steel- 
yards, which consisted of a heavy-laden poise carrying graduated 
deals, which were rotated by means of rack and pinion, the disad- 
vantages of which are only too self-evident, when used for purposes 
of extreme accuracy. Mr. Davis then passed on to automatic 
action, briefly describing the difficulties associated with the same, 
inasmuch as the controlling energy, slight as it may be, is invari- 
ably to be overcome by some point connected with the weighing 
mechanism, and in many instances by the beam direct. He then 
explained the hand and power machines known as Clauson’s 
machines, and how this Peer has lately been adopted in a 
machine for charging and wadding gun cartridges. Afterwards 
two machines were exhibited, one for automatically weighing grain 
and the other for weighing flour, both the invention of a Mr. 
Richardson, and manufactured by Messrs. Avery. A discussion 
ensued, and questions were answered satisfactorily by the lecturer, 
at the conclusion of which a cordial vote of thanks was, upon the 
motion of the president, awarded to Mr. Davis, to which he suit- 
ably responded. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

’ sterday—Thursday—in Birmingham manufacturers 
o or Reo yore the erga of works after the holidays. A 
little additional business has come to hand, but not much, and 
further accessions will be wel , inasmuch as the order books 
pa worked pretty closely up before the holidays began. Prices 
continue weak, and orders are in some cases being refused, makers 
declaring that they will rather close than continue to accept 
business at figures which mean a loss. : 

The steel trade is better off than the iron trade, A good business 

js doing in steel hoops at £6 10s. to £7, and steel plates are £6 to 
£7. Blooms and billets, imported from outside districts, are £4 5s. 
to £4 7s. 6d. per ton. Fencing wire delivered into this district 
from the Continent, £6 2s. 6d. to £6 5s. Representatives of local 
houses at Sydney and Melbourne give poor accounts of the 
‘Australian demand for galvanised iron. The “ Blackwall” brand 
of galvanised sheets, of 26 gauge, with felt-lined cases, delivered 
London for dispatch to Australia, is still quoted £14 10s., but 
inferior brands are much cheaper than this. Some descriptions 
of galvanised corrugated sheets, which previously were quoted by 
merchants at a minimum of £10 15s. for 24 gauge, delivered Liver- 
pool or equal, are now quoted £10 10s. to £10 15s. by merchants, 
makers’ price being £11. Manufacturers have to pay for spelter 
on the basis of £17 12s, 6d. London. ia : 

The Australian demand is very weak, and the opinion prevails 
hereabouts that Colonial sheet orders will be few and far between 
for some time to come. Plain sheets are quoted £6 15s. to 

£6 17s, 6d. for 24w.g., and £7 15s. to £7 17s, 6d. for 27 w.g. 

Plates are in fair request at £7 for tank, bridge, and girder sorts, 

and £8 to £9 for boiler qualities. Common bars, hoops, tire iron, 

and tube strips are all about 2s. 6d. below April prices. Thin 
strips and hoops are quoted £6 10s., and export qualities £6 to 
£6 5s. Bedstead strip is £6 as the basis quotation. Bars are 
unchanged on the week. Most of the pig iron made is going into 

early and regular consumption. Prices are a shade lower than a 

fortnight ago, on the basis of 55s. to 56s, 3d. and upwards for 

Staffordshire hot blast all-mine sorts, 40s. to 42s. 6d. for part- 

mines, and 32s, to 34s. for cinder forge sorts. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The suspension of b and industrial opera- 
tions for the Whitsuntide holidays is so general throughout the 
district, and extends so completely over the greater portion of the 
week, that there is practically no basis upon which to form any 
estimate as to the actual condition of trade. Engineerin 
and iron works, as a rule, ceased operations on the Wednesday, an 
do not re-start until the Monday or Tuesday in the ensuing week, 
whilst the collieries in the immediate neighbourhood of Manchester 
closed on Tuesday last until the following Tuesday, and in other 
Lancashire districts the stoppages extended from the Friday fore- 
noon before Whit Monday until the following Wed or 





as originally fitted to steam hammers under Nasmyth’s patent. 
Passing on through the boiler-shop, which is laid out for modern 
boiler-making, and where all plates are planed on the edges, all 
holes drilled mostly in position, and nearly all rivetting done by 
hydraulic machinery, we came to the new part of the moulding- 
shop, where there are four 30-ton jib cranes, so arranged at equal 
distance from a centre that each could carry a suitable ladle for 
casting very large press and hammer work, and here was Nasmyth’s 
patent safety ladle—as described in his ‘‘ Inventions”—still 
working, nothing better having as yet been designed. In the 
heavy machine shop the old machinery was being replaced by tools 
made by the firm and the best modern makers, and one noticeable 
feature here was the cast iron coiled piping round the columns to 
warm the shops, with steam passing through them—this principle 
of coiled piping having been applied as something new in recent 
years, whilst here it has been fixed for nearly half a century, The 
middle machine shop, which was illustrated about twenty years 
ago in THE ENGINEER as a model shop, still well maintains its 
position, The crane gantrys slung from the roof allow the shop 
cranes to travel well over and clear of the machines and driving 
gear, and another bay alongside is arranged in the same manner, 
but with a lighter crane for the lathes, these two shops being full 
of new tools, principally made by the company, the whole having 
been rearranged during recent years. Crossing the yard I noticed 
a line of railway running all round the works, and a large 40-ton 
travelling crane that will travel the length of the yard, and lift 
heavy weights that cannot go by rail, into barges in the old Bridge- 
water, now the Manchester Ship Canal. The top rooms of the 
building, with the tower as shown in the ‘‘ Life of Nasmyth,” are 
filled with patterns, as is also the second floor down, and the third 
floor is the pattern shop, well arranged with many labour-saving 
contrivances for woodwork. The fourth floor downwards is the light 
tool room, where all brass work and templates are made, and here 
there are many new tools, including copper stay and stud machines 
of the latest design, by Kendall and Gent; whilst amongst them 
is a wheel cutting machine, made by Nasmyth about forty years 
ago, for cutting iron or brass toothed wheels. The bottom shop of 
this building is the general erecting shop, where hydraulic presses, 
80ft. high, can be erected, the cylinders going into a well 25ft. 
deep; and here also large stationary engines, hammers, cranes, 
and machine tools, are fitted up. The general work is kept quite 
distinct from the locomotive work, which is carried on in an 
adjoining shop, with its own machine shops. Here I saw the first 
slot drill patented by Nasmyth about forty-three years ago, still 
doing good work, and near to this is an old milling machine made 
about forty-five years ago, but this is not working, having to give 
way to more modern tools, although in principle it is the same 
with these. In another small machine shop there are some of the 
original patent shaping machines of Nasmyth’s working alongside 
others by Muir, Whitworth, &c., and some of the old designs of 
Nasmyth slotting machines still working away, trying to hold their 
own with the more modern machine tools, whilst in the offices are 
the first drawings of the locomotives made by the firm in 184]. 
The manager informed me that though only a small shop turning 
out about forty locomotives a year, they worked on the most 
modern system, and all parts being made to templates and gauges, 
are interchangeable in the engines. In general work, the firm 
turn out about twenty hydraulic presses and engines per year, 





Thursday. During the holidays, some of the engineering shops 
are kept tolerably employed on repair jobs, but — y the con- 
dition of this branch of trade remains much as I have reported for 
some time past, and a scarcity of work continues the complaint in 
most quarters. 

The Manchester 'Change Meeting on Tuesday, although practi- 
cally the only iron market held during the week, brought together 
but a thin attendance, and there was scarcely anything doing to 
really test prices, but one or two special sales of moderate quan- 
tities put through prior to the holidays were placed at very low 
figures, and there is a continued weakening tendency, although 
some brands of pig iron may be said to be firm at very low prices. 
Lancashire makers quote nominally late rates, but they are so 
altogether out of the Manchester market that their works prices of 
40s. for forge to 41s. for foundry, less 24, can -_ be quoted as 
affording a basis on which they are doing a small busi with 


steam hammers, stationary engines, tools, and sundries, 
making a total weight all round of about 3000 tons of finished 
work, and they employ over 500 men. 

In the coal trade there has, perhaps, been a little more buying 
going on to get in supplies prior to the holiday stoppages of the 
pits, but except for this eve is no improvement, and for all 
descriptions of round coal prices continue weak, with very low 
quotations for contracts, tenders for gas coal being based at 9d. 
to ls., and in some cases as much as ls, to 1s, 6d. under last 
year’s prices. For best Wigan Arley coal it is only in exceptional 
cases that more than lls. is being got at the pit mouth, with 
Pemberton four-foot and seconds only obtainable at 9s. 6d., and 
common house fire coals at 7s. 6d.; whilst common round coals 
continue, as reported of late, altogether so irregular as to be 
scarcely dee gsr all. For inland sales steam and forge coals 
range from about 6s. 3d. and 6s. 6d. per ton upwards, whilst for 





regular customers where they have favourable rates of carriage. 
District brands if anything are easier, forge Lincolnshire not now 
averaging more than 39s. 6d., with foundry quoted at 40s. 6d. to 
41s,, and Derbyshire foundry ranges, according to brand, from 
45s. to 46s. and 46s. 6d., less 24, delivered Manchester. For out- 
side brands offering here prices average about 42s. 4d. to 42s. 10d. 
for Middlesbrough foundry, net cash, delivered equal to Manches- 
ter, 43s. 6d. for Eglinton, and 45s. to 45s, 6d. for Glengarnock, net 
prompt cash, delivered at the Lancashire ports. 

Finished ironmakers stil] report a scarcity of work giving out, 
and for delivery in the Manchester district, Lancashire bars can 
now be bought without difficulty at £5 8s. 9d. to £5 10s.; with 
Staffordshire ranging from £5 10s, to £5 12s, 6d.; sheets remain 
at £7 to £7 5s. for local, and £7 7s. 6d. to £7 10s. for Stafford- 
shire; with the Association list rates for hoops at £6 for random, 
and £6 5s, for special cut lengths, delivered Manchester district. 

In the steel] trade, quoted prices generally are unchanged, but 
there is very little business veg Lg through. For good foundry 
hematites makers still quote 53s. 6d. to 54s., less 24, delivered 
Manchester; but for — like quantities, buyers could place 
orders at considerably below these figures. Common steel billets 
average £4; local makes, £4 3s. to £4 4s.; and best Siemens- 
Martin billets, £4 5s. 6d. to £4 6s. 3d. net cash, delivered here. 
Steel platemakers remain firm at £6 7s, 6d. as their minimum for 
best boiler-making qualities, delivered to consumers in this district, 
and they do not care about booking beyond small quantities at 
this figure ; but some of the common plates can be bought at £6 
per ton delivered. 

In the metal market list rates for manufactured goods are still 

hanged, but sare holding back from buying in the 
expectation of some reduction, 

have seen at the works of Messrs. Schaffer and Budenberg, of 

_ Manchester, an important improvement in thermometers, which 

will be very valuable to those who have to test exceptionally high 





temperatures. Hitherto, 700 deg. and 750 deg., has represented 
the limit to which thermometers could be constructed, owing to the 
liability of the glass to soften at that temperature; but Messrs. 


hott, of Jena, have discovered a composition of glass which is 
unaffected at a temperature of 1000 deg., and Messrs. Schaffer and 
Budenberg are now manufacturing thermometers with this special 
glass, and I may add that Messrs. Schott have also pinot as in 
manufacturing glass which does not produce the well-known varia- 
tions of the zero point that faveriably occur during the first year 
or so after a thermometer of the ordinary class has been completed, 
and this they are now manufacturing under the name of the 
‘*Jena Normal” thermometer glass. 

Recently I paid a visit to the works of Messrs. Nasmyth, Wilson, 
and Co., at Patricroft, and as there are interesting historical remi- 
niscences connected with the development of engineering enterprise 
in Lancashire, associated with this old-established firm, I availed 
myself of the opportunity of a tour with the manager round the 
workshops, which present a strange combination of the engineering 
of the past with the most modern developments of to-day. First, 
we through the smithy—-a well-arranged shop with thirty 
fires, and plenty of steam hammers, as all the parts of work are 
blocked or stamped where possible—on to the forge, where the 
large hammer, ‘‘Thor,” put up by Nasmyth, to forge guns about 
forty years ago, is still working, and doi ood work in forging 
cranks and shafts up to ten tons weight, ond abt. long. The motion 
fitted to this hammer | Nasmyth has, however, been completely 
removed, and replaced by the circular-balance valve invented by 
the late Mr. R. Wilson. From this idea, it may be added, all the 
circular valves for stationary engines have been developed, and the 
facility with which the hammer is worked by this simple valve is sur- 
prising, when compared with the complicated screw and hand motion 





Pp t steam coals can be bought, delivered at the ports on the 
Mersey, at 7s. 6d. to 8s. per ton. The very restricted quantity of 
round coal now being secured is causing an increasing — of 
engine fuel, and the difficulty of obtaining supplies is compelling 
consumers in many cases to resort to through-and-through coal, 
which can be bought relatively very cheap, common sorts at the 
9 mouth being readily obtainable at €s, 3d. to 6s. 6d. per ton. 
rood qualities of burgy are fetching 6s. 6d. to 6s. 9d.; best 
qualities of slack, 5s. 3d. to 5s. 9d.; and common sorts about 4s. 
to 4s, 6d. per ton at the pit mouth. 

Barrow.—There is a very quiet business doing in hematite pig 
iron, and orders seem to have been fewer pending the holidays, an 
now that the holidays are done there is scarcely any business at all. 
Engineers are suspended in the interval, and neither on home, 
foreign, continental, or colonial account is anything being done in 
the direction of new business which is worth recording. Prices are 
— at 44s. 10d. net cash for warrant iron sellers to 44s. 8d. buyers. 
Makers still ask 45s, 6d. for parcels of Mixed Nos, of Bessemer iron 
net f.o.b. Stocks are steady, but are not increasing. They still 
stand in warrant stores at about 65,000 tons. Makers still hold 
stocks to the extent of a few thousands of tons. There are still 
33 furnaces in blast, but the Whitehaven Hematite Company con- 
templates putting two of its furnaces at Cleator Moor in blast. 
If this is the fact, and business does not improve, it is evident that 
stocks of hematite will.soon increase. 

Iron ore is in very small consumption, and prices are still low at 
8s. 6d. per ton for ordinary qualities net at mines. 9s. 6d. is the 
price at which better qualities are selling, but the whole trade 
doing represents but a small bulk of metai, and is practically all 
confined to local consumption. 

Steel makers are doing but a small trade. Their works in all 
departments are closed this week. A few orders are still offering 
for heavy steel rails, and makers have in hand some fair contracts 
for home and foreign consumption, which are at present engaging 
attention. Prices remain easy at £3 15s, for heavy steel rails. 
There is no trade doing in steel shipbuilding material, and orders 
are very few for blooms, billets, slabs, or general merchant 
qualities of metal. The business doing in hoops is small. Steel 
castings are quiet in tone, and the demand is not in any sense 
strong for Siemens qualities of steel. 

Shipbuilders and engineers are very quiet, and no new orders are 
to hand. Last week the Naval Construction and Armaments 
Company launched a 700-ton steam yacht for Lord Ashburton. 
This company is at present engaged in trials with the new sand 
dredger built for the Mersey Dock and Harbour Board, and in- 
tended for dredging operations on the bar at the entrance to that 
river. It issatisfactory to know that these experiments have up to 
now been very successful. After another experimental trial, she 
will be handed over to the Dock Board, and there is every reason 
to believe she will soon dredge a broad deep passage through the 
bar of sand which is at present such a source of danger and delay 
to navigation upand down the river. 

- and coke steady at late prices, but the consumption is very 


Shipping is still very indifferently employed, and shipowners 
—— that rates are pt Berar below the margin of the cost of 
working. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuIs has been a week of holiday-making, and Sheffield has 
rarely been so smokeless. People have given themselves over to 
pleasure with even more zest than usual. Business is bad, and 
many working men have been represented as in straits for want 





of means, but money can always be found for enjoyment. A 
cricket match with the Australians drew 20, people to 
Bramall-lane one day, and 18,000 the next. Quite as many paid 
a shilling a head to see Blondin walk the tight-rope and other 
attractions at the Botanical Gardens, and the railway companies 
have rarely had such a roaring business even at Whitsuntide. 
Most of the large works in the iron, steel, and kindred trades will 
be closed the whole week. Several re-opened on Wednesday and 
Thursday, but, generally, there will be little work done before 
Monday or Tuesday. In the lighter industries a full holiday time 
is likely to be extended into next week. 

The coal trade continues in the same discouraging condition 
noted last week, with a tendency to still deeper depression. Dis- 
putes are pretty frequent in this and adjoining districts, the 
trouble in most of the cases being traceable to the wages difficulty. 
Thousands of men are at present out of work, whole pits being laid 
idle in some instances, while in others portions are set down. Even 
the pits which are at work do not, average more than three days a 
on and the demand for coal is inadequate to overtake that 
limited output. Household sorts are extremely quiet, owing to 
the continued fine weather and the market falling off in the 
demand in London for Yorkshire qualities. Prices may be quoted as 
follows, although there is difficulty in maintaining these quotations : 
—Silkstone, 10s. to 10s. 3d. per ton ; Flockton, 9s. 3d. to 9s. 6d ; 
softs, 9s. ; Parkgate, 8s. to 8s. 6d. per ton. Stocks are accumula- 
ting rapidly. The steam coal trade continues to be hampered 
by the Hull strike, the settlement there not yet having produced 
a return to the normal state of things. Goole and Grimsby have 
benefitted a little by the practical closing of the Hull port, but the 
Northern coalfields have profited most by the Dockers’ strike. 
Barnsley steam coal now makes from 8s, to 8s, 9d. per ton. Prices 
are fairly maintained for locomotive fuel in consequence of the 
supplies being limited by the short time worked. Smudge and 
small coal are very quiet at irregular prices. A similar remark 
— to coke, which is now quoted at 9s. 6d. to 10s. 6d. per ton. 

he railway contracts for coal are now being freely discussed. 
An effort was made to arrive at an arrangement amongst coal- 
owners to prevent prices going down, but it does not appear to 
have prospered, and it is expected that the railway companies 
will renew their supplies at 6d. to 1s. per ton less than expiring 
rates, which were about 8s. per ton. 

Several armour-plate orders have been received in Sheffield 
since my last letter. Messrs. Vickers, Sons, and Co., River Don 
Works, Brightside, have received an order for part of the armour 
for the Three Saints battleship, which is about to be built for the 
Russian Government. Two French firms—Creusot and St. 
Chamond—have had the rest of the work divided between them. 
‘lhe whole of the heavy armour for a Spanish battleship now in 
course of construction at Cadiz has been booked by Messrs. John 
Brown and Co., Atlas Works. 

Some slight inquiries have been made in Sheffield for shot, shell, 
and similar war material for Government requirements, though but 
little business has resulted. The crucible steel trade is very quiet, 
and Bessemer is not at all in heavy demand. There can be no 
great change for the better in Bessemer until the railway depart- 
ments are more fully employed. Now and again a poe er is 
placed for rolling stock or on account of permanent way require- 
ments, but the work is meagre compared with the productive 
powers of the plant. 

The Master Cutler—Mr. J. Furness Atkinson—has received a 
communication from Mr. H. P. Wheatley, of the British Commis- 
sion at the World’s Fair, intimating that he has been appointed 
judge of the exhibits in the cutlery class. The Master Cutler being 
himself a cutlery manufacturer of long experience, is admirably 
qualified for the duties involved in the appointment, and it is his 
intention to accept the office, unless he finds that the demands it 
makes upon his time are greater than he can comply with. 

The condition of the rolling mills is always a fair criterion of the 
staple trades of Sheffield. At the annual general meeting of the 
shareholders of the Kelham Rolling Mills Company it was stated 
that the falling-off in business generally had been very great during 
the whole year. A dividend of 2s. 3d. per share—£4 10s. per share 
a up—was adopted. Messrs, William Cooke and Co., Tinsley 
Steel, Iron, and Wire Works, report that during the past year 
there has been a continued reduction in the price of all classes of 
iron. The profit for the twelve months was £3806, against £4724 
for the previous year. The profit has been applied to reducing the 
debt, which is now £865 12s. 2d. 

A slight improvement continues to be noted in the demand for 
the best Zn say of cutlery. In pruning knives and similar goods, 
the Canadians are ordering more freely. Razor manufacturers are 
giving more attention to hollow-grinding. ‘‘Ground in Hamburg” 
used to be the legend inscribed on the blades. That is altered 
now. One firm has just put upon the market a razor marked ‘‘Ground 
in England,” which is claimed to be far superior to the foreigner 
in style, finish, and general excellence. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE holidays have curtailed the amount of business transacted, 
and somewhat reduced the production of all the works except the 
blast furnaces, but it cannot be said that trade is any worse than it 
was, while prices are no lower ; indeed, for Cleveland pig iron the 
are actually stiffer, with a tendency upwards, a circumstance whic! 
is not infrequently observable at holiday times, when we should 
have reason to look for the opposite. The makers of finished iron 
and steel are not prepared to reduce their quotations any further 
while the prices of materials keep up, because they are already 
down to rates which do not permit of profits being made, and a 
manufacturer in fact is fortunate who can make ends meet. It may 
fairly be asserted of the finished iron manufacturer especially, that 
his ‘‘ lot is not a happy one,” as he can get so poor a return for the 
capital embarked in his trade, and is being steadily shouldered out 
of existence by the steel manufacturer, who is offering his goods at 
prices little above those of finished iron, and in some cases at quite 
as low a figure, with the result that customers neglect the finished 
iron and take the steel. It is curious to note that steel angles are 
offered at exactly the same price as is quoted for iron angles— 
£4 12s, 6d., less 24 per cent. f.o.t.—and consumers can have 
their choice whether they will have them of steel or 
iron. Naturally, the iron angle producer's business suffers 
under these circumstances, and it will lead him to consider 
whether it will not be best to do as others have done before 
him — convert his establishment into steel works. Another 
remarkable feature of the trade is with regard to the prices of iron 
plates and angles. It used to be that iron plates were 10s. per 
ton dearer than iron angles, as on account of the greater waste, 
&c., it cost that much more to produce them. The difference 
between the two has been steadily dwindling for a long time, and 
to-day iron ship-plates and angles are sold at the same figure, and 
steel plates are very little more, there being sales at £4 17s. 6d., 
less 2! iy cent. and f.o.t., though except for large quantities 
£4 18s. 9d., less the usual discount, would have to be paid. The 
railmakers have a fair share of orders, but report that inquiries 
are very few now; a stand appears to have n made against 
the persistent forcing down of prices, and not less than £3 15s. net 
at works for heavy rails will asked. When it is considered 
that basic pig is £1 14s. 6d. and hematite £2 3s. 9d., it will 
readily be understood that not much profit can be realised out of 
steel rails at £3 15s. 

The dulness of trade led to advantage being taken of the holidays 
to bring about the practical suspension of the Middlesbrough 
weekly iron market on Tuesday, the leading merchants and others 
issuing a notice that they would not be represented, and of course 
with buyers absent, it would be a profitless errand for sellers to 
put in an appearance. But it must be reported that the price of 
pig iron is showing a better tendency, The sellers who have been 
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offering No. 3 Cleveland G.M.B. under 34s. per ton have apparent] 
disappeared, all their cheap lots having evidently been disposed of, 
and merchants are now unable to undersell makers. The minimum 
= for No. 3 prompt f.o.b. delivery is 34s. per ton, and pro- 
bly it will improve, as the heavy deliveries on shipping 
account during the iast two months have made es some- 
what scarce, as well in merchants’ as in makers’ hands, and it has 
become necessary to withdraw iron from the public warrant stores. 
Thus in Connal’s on Wednesday evening 67,295 tons of Cleveland 
pig iron were held—30 tons decrease for the week, and 493 tons 
crease this month. For some time Middlesbrough warrants 
have been cheaper than makers’ iron, and this has induced some 


can makers be said to be busy. Prices of Siemens’ steel are on the 
basis of £5 5s. for ship-plates, less 5 per cent. discount for delivery 
in Clyde district. : 

For sheets and tubes some makers report a fair ye Several 
of the best-known houses have contracts on hand, some of 
which will last for a long time, but, generally speaking, makers 
have been working hand to mouth. Iron sheets are quoted on the 
basis of £7 5s., less 5 per cent. for singles. 

The bar iron trade keeps fairly well employed, although in few 
instances are the contracts of great dimension. It is reported 
that a large quantity of work is available on Indian account, i! 





people to buy them, while it has at the same time been a reason | a) 


a it it did not pay to put more iron into the public stores, and 
so Connal’s have had to send out rather than receive iron. As, 
however, there were such large deliveries to consumers, producers 
have had no surplus to send into the stores. The exports 
of pig iron continue on a very } scale. Up to Wednesday 
night they had this month reached from Middlesbrough 75,882 
tons, as compared with 60,883 tons in April this year and 
46,947 tons in May last year, both to the 24th. Very con- 
siderable quantities have been sent to Italy—chiefly to Savona 
and Civita Vecchia—Hamburg, Stettin, and stadt. Cleveland 
warrants, on account of the decrease in the stores, have improved 
a little ; and where last week there were sellers at 33s. 9d., the 
price this week has been up to 34s. cash. The lower qualities of 
Cleveland iron are also stiffer; grey forge is 32s. 6d.; mottled, 
32s. 3d.; and white, 32s.; all for prompt f.o.b. delivery ; but local 
consumption is poor, on account of the finished ironworks being 
idle for half the week, More grey forge is, however, being sent to 
Scotland. 

For East Coast hematite pig iron the price is tending upwards ; 
not only because of the improved demand, but also because of the 
increasing cost of production. On account of the advancing 
freights ore merchants are quoting more, and 12s. r ton 
delivered at Tees-side furnaces is asked for Rubio ore. The price 
for M. Nos. of East Coast hematite is 42s. 9d. per ton f.o.b., a figure 
which can under ordinary circumstances barely cover cost of pro- 
duction, seeing that the ore alone will cost 24s., and the coke 
lls. 9d. The West Coast makers have of late been quite unable to 
compete with East Coast producers except at the works in Cumber- 
land and Lancashire, and they have been making strenuous 
endeavours to bring down their costs, so that they may not have 
to ask 3s. to 4s. per ton more than the East Coast makers. They 
have induced the railway companies to reduce the rates for the 
carriage of Durham coke by 6d. and in some cases 8d. per ton, 
and nearly all the coke that is used in Cumberland has to be 
obtained from Durham. Efforts are being made to secure 
reductions in royalties also. Certainly the quality of hematite 
made in Cumberland, though dearer than that made in Cleveland, 
is not better; indeed it is said that the quality of East Coast 
hematite cannot be s ssed, and the ironmasters reject ore 
which other districts would not turn aside. East Coast hematite 
— are quoted 42s. 6d. net. , aiid : : 

ipowners report increasing freights and fuller employment for 
their steamers, but this does not ‘Genes the shipbuilding and 
marine engineering industries, because there are still so many 
vessels laid-up. The men employed in marine engineering at the 
Hartlepool and Tees-side have oe toal0 per cent. reduction 
of wages, 5 per cent. at once, and 5 per cent. in ton 9 Mr. G. H. 
Baines, the ae director of the Central Marine Engine Works, 
at West Hartlepool, ising the conciliatory attitude of the 
men, said that the employers would now have a much 
better opportunity of keeping their respective establishments in 
full operation. At the shipyard of Messrs. Palmer's Shipbuilding 
and Iron Company, Jarrow-on-Tyne, work is pi ing with two 
ironclads for the Government, but at nearly every yard in the 
North of land there are vacant building berths, and a number 
of the vessels being constructed are being built speculatively by 
the owners of the yards. Messrs. Robert Stephenson and Co., at 
es Quay, are executing an order for a set of new gates for 


The new floating hospital for the Tees Port Sani Authority 
will be soustenhel by Messrs. Head, Wrightson, and Co., Teesdale 
Ironworks, Stockton-on-Tees, It will be moored in the lower 
reaches of the river. 

The death is announced of a gentleman well known in the iron 
and engineering industries of the Tees-side district—Mr. Mark 
Robinson, J.P. He was a native of Wensleydale, but went to 
Stockton when young, and was employed by the late Mr. Bigland, 
iron merchant. Afterwards he entered the service of Messrs. 
Head, Wrightson, and Co., Teesdale Iron and Engineering Works, 
Stockton, where he rose to be cashier. Some years ago he became 
partner in the firm of Robinson, Anderson, and Co., timber 
merchants, and also in Rose, Robinson, and Co., Stockton. He 
also m: the South Stockton Ironworks, where bars were.chiefly 
made, and was connected with other enterprises in that locality. 

The coal trade is active as far as regards the steam coal branch, 
but is quiet in other branches. Exports, both of steam and gas 
coals, are anor 

This week the Claravale Colliery, in Northumberland, has been 
opened, the sinking operations having been carried on for over three 
years, and passing through the celebrated Townley seams, as well 
as the five quarter, the stone coal, and the Brockwell seams. The 
Townley seam is that which is being first worked, and the others 
will be opened out shortly. The screening machinery was tried 
with es on Tuesday, and worked very satisfactorily. The 
demand for coke is somewhat better, and the price stiffer, as it is 
reported that more furnaces are to be relighted in Cumberland, 
which derives its supplies of coke from Durham. Durham coke is 
about lls. Yd. per ton delivered at the furnaces on Tees-side. The 

miners have resolved to erect a tombstone over the grave 
of the late Mr. William Crawford, M.P., for many years their 
secretary, and one of the founders of the Miners’ Association. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been somewhat firmer this 
week. Prices o itch, Cleveland, and Cumberland hematite 
have shown some advance. Holders of Scotch warrants have been 
firmer than for some weeks past, and it is also reported that the 
strength shown in the market is in some measure due to the closi 
of accounts by bears. There has been no business in Middlesbroug! 
hematite. 

The prices of makers’ is iron are as follows:—G.M.B., f.o.b. at 
ag oy No. 1, 41s. 9d.; No. 3, 41s.; Monkland, No. 1, 42s.; 
No. 3, 41s.; Carnbroe, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Clyde and 
Gartsherrie, Nos. 1, 47s.; Nos, 3, 44s.; Calder, No. 1, is. 6d.; 
No. 3, 45s.; Summerlee, No. 1, 49s.; No. 3, 45s.; oon No. 1, 
43s. 6d.; No. 3, 45s.; Coltness, No. 1, 53s.; No. 3, 47s. 6d.; Glen- 

ock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 44s. 6d.; Dalmel- 
ington, No.1, 45s.; No. 3, 43s.; oT No. 1, 43s.; No. 3, 42s.; 
Shotts, at Leith, No. 1, 52s.; No. 3, 48s. 6d.; Carron, at Grange- 
mouth, No. 1, 52s. 6d.; No. 3, 46s. 6d. 

There are 49 furnaces producing ordinary and special brands, 20 
hematite, and 2 basic iron—total 71, compared with 76 at this 
time last year. 

The stock of pig iron from the warrant stores continues to 
decrease, but the reduction is small, amounting in the past week 
to less than 1000 tons. 

The market for steel shows hardly any fresh development since 
last report. For the orders coming into the market there is a vi 
keen competition, not merely among Scotch firms, but also wi' 
makers in the North of England, who strive incessantly, and with 
a good deal of success, to maintain a good connection with Clyde 
shipbuilders. Work slowly, and without any great pres- 
sure for delivery at most of the works, In only one or two cases 


f 
kers were prepared to accept the terms offered ; but it would 
ppear that on the views of buyers and sellers there is 
generally a difference of 5s. and 7s. 6d. per ton. Work has been 
offered on Indian account in the last few days at £4 2s. 6d. net per 
ton for bar iron, but this figure is deemed too low, and makers 
have been quoting £4 10s. net per ton. There is a fair inquiry for 
marked bars. The lowest grade of common bars is quoted £5; 
second grade, £5 7s. 6d.; highest grade, £5 10s, 6d., less the usual 
discount, best bars ranging up to Fi 17s. 6d. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced 1} tive engines and tenders 
worth £10,000, machinery rather over £13,000, of which £2267 
represented sewing machines, steel goods £4630, and general iron 
goods £23,880. 

The coal trade continues in an unsatisfactory state. Prices have 
been gradually falling off, and the colliers working short time as a 
rule. The associated coalmasters of Lanark and Ayr have reduced 
wages a further 6d. a day, and the reduction has occasioned a good 
deal of opposition on the part of the men. In several districts 
there has na want of entire unanimity among the coalowners 
as to the propriety of reducing wages at this time, and where the 
reduction ine not been made, the masters are receiving a steady 
output from the men. These instances, however, are not numerous. 
The past week’s cual shir t ted to 130,441 tons at the 
whole of the Scotch ports, compared with 185,813 tons in the 
corresponding week. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

In estimating that last week’s coal exports from Cardiff would 
to ,000 tons I was not much out. The precise quantity was 
295,283 tons, As it indicates, a very heavy week was experienced, 
and now there are strong indications of a Tull, but not of drooping 
prices, which present quotations promise wil] be retained for a few 
weeks at least, as they are easy and not out of reason. The 
following are mid-weekly figures at Cardiff:—Best steam, 10s. 3d. 
to 10s. 6d.; seconds, 9s. 3d. to 9s. 6d.; inferior, 8s. to 8s. 9d.; 
small steam, 4s. 6d. to 4s. 9d. 

The inquiry for house coals r ins in the moderate groove it has 
been in of late, and prices are much about the same. No. 3 
Rhondda being quoted at 10s. 3d. to 1s. 6d.; best at 10s. 6d. to 
10s. 9d.; and brush 7s. 9d. to 8s.; small is still at 6s. Patent fuel 
is in good demand at 9s. 3d. to 9s. 6d., Cardiff; 9s. to 9s. 6d 
Swansea. From the latter port last week, there was despatched 
545 tons to France, 1600 tons to Russia, 3800 to Italy, and 4393 to 





ria. 

wansea and Newport, Mon., coal shipments were about an 
average. Coke, Swansea, 12s. 6d., 16s. 6d., furnace and foundry 
respectively. hipments again ded 100,000 tons. 
Penarth, too, has been brisk, and generally the shipping trade may 
be considered good. The total collapse of the Hull strike is 
regarded at all the Welsh ports with satisfaction, and the common- 
sense opinion that the employer must rule, and not the employed, 
is constantiy heard. In fact, if employers had to resign the reins, 
a large number would realise their capital and invest it where the 
waters would be less troubled. 

Colliery movements all over the district are progressing, and are 
satisfactory. Up to the holidays the work done has been regular 
and considerable. Now comes the question, will it continue? A 
fairly tranquil feeling prevails on ” , both at Cardiff and 
Swansea, that it will ; and with regard to the men, they seemed to 
have settled down and accepted conditions with good temper and 
— feeli The only strikes prevailing now are minor ones. 

t in the Plymouth Colliery amongst the 6ft. seam shows no 
sign of abating. One fact in relation to it deserves recording. A 
systematic course of collecting funds by the strikers has been set 
afloat in the district, but it has not been well received, the towns- 
people commenting upon the unwisdom of not agreeing to 
arbitration. 

A good bulk of coal continues to be sent to Birkenhead by the 
‘*London and Nor’-Western,” and the vigilance of railway manage- 
ment is shown in the fact that a good deal of Rhondda coal from 
the Ocean Collieries and of Albion coal from the Taff Valley is 
worked upon the Taff to the Brecon, and then run on the Brecon 
line to Dowlais Tunnel, and thence by “London and Nor’- 
Western.” This transforms what on map would be circuitous into 
a good direct line. 

e ase hp iy a at a a ign. Syathiiyn, ponise well, and 
every wee e mney Valley, especia' e Caerphi rtion, 
pee: better a Work at Sjenloadock is Shier tenand 
watched, as this is regarded as the pioneer of a great field, whic’ 
will materially benefit the fortunes of the Rhymney Railway. 

I note, in connection with coal, that colliers are systematically 
improving their condition by joining building clubs all over the 
district. As Sir George Elliot well expressed it, the collier who 
has secured a house of his own will not be so ready to fall in with 
the unrest of labour which characterises so many. One would like 
to see coalowners aid more than —— in this respect of building. 
At the Dowlais-Cardiff Colliery, Aberdare Junction, the Dowlais 
Company has put up streets of model collier houses. The 
contrast between these and the squalid dwellings of the old colliers 
is remarkable. 

A remarkable case of quick dispatch occurred on Monday at 
Penarth. Ido not remember anything that has come near to it. 
The steamer Britannia, one of Radford’s fleet, was docked in 
Penarth Dock at 9.15 a.m., and by 1 p.m. was ready for sea with 
1185 tons of coal on board. 

A meeting has been held by the Clydach Vale No, 2 colliers with 
regard to the pro) e as to the working after the present 
month, the men being under notice. The proposals indicate a 
reduction from 2s. to 1s. 7d. per ton, and increasing double-shift 
working from twelve to sixteen hours, A decision to have an 
interview was carried. 

The leading event in the iron and steel trade of the week is the 
settlement of the sliding scale amongst the iron and steel workers, 
and the mechanics. e decisive meeting was held at Aber- 
gavenny, on Monday, when there was a gathering of iron- 
masters and delegates, Dowlais, Cyfarthfa, Ebbw Vale, Blaenavon, 
and Tredegar, wre wes! represented. The text of the scale may be 
briefly given :—(1)Thatthe wages at the various iron and steel works 
shall & regulated bya scale, based upon the average netselling price 
of steel rails, 201b. per yard and upwards, and steel tin bars of all 
weights. That the standard minimum rate of wages be those paid at 
the Monmouthshire and South Wales works in March, 1889, and that 
no reduction of wages be made when the combined average net 
selling price of steel rails 201b. per yard and upwards, and steel 
bars is £4 5s. per ton, net on truck at works, or below ; and that 
the maximum rate of wages be paid when the combined average 

rice of such rails and bars be £6 10s. per ton. And that wages 

advanced or reduced when the combined average prices 

of rails and bars are from £4 5s. to £5 10s. per ton, at the rate of 

one-half of one per cent. for every 6d. advance or reduction in the 

combined average net selling price; and when the combined 

average prices are from £5 10s. to £6 10s. per ton, at the rate of 
—— of one per cent. for every 6d. advance or reduction. 








jected rails and rejected tin-bars are to be excluded from the 
audit; 





ns 
———— 


The agreement to come into force from August 12th, 1893, ¢ 
twelve months. irs 
One item of surprise to many will be the minimum as at 
present the North of England are selling steel rails for £3 17s, 6 
For steel rails the demand continues very small, and the chi f 
make, which fortunately is heavy, is tin-bars, ? 
The following are the quotations on weage this week, Swan. 
sea :—Glasgow pig, 40s, 6d.; Middlesbrough, 33s. 104d.; hematite 
44s. 10}d.; Welsh bars, from £4 1b5s.; steel rails, heavy : 


A a from 
£4; t, from £4 7s, 6d.; sheets, steel and iron t 
Bessemer steel:—Blooms from £4; bars from £4 7s, "6d. ; Sion 3 


from £4 10s. Tin-plates unchanged, though makers are pressin 
for higher figures, which are fully expected to be had shortly ~ 
the trade is brisk and exports large. ; 
The Jersey Tin-plate Works, Briton Ferry, start directly under 
new management. There has been a stop for eight weeks, 
Last week's shipments were 94,071 boxes; received from works 
a boxes ; present stock 234,727 boxes. The outlook continues 


This week six large steamers are loading, two for Russia being 
> gro . . 

ock tin is looking up again, and is now at £90 10s. Iro 
from 11s, 3d. “me en the are on the increase. One + an thie 
week five steamers from Bilbao came into Cardiff for the Cyfarthfa 
and Dowlais companies. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

In this country business continues quiet on the iron market, and 
it cannot be stated that in any branch an improvement in demand 
or price has appeared. On the contrary, from some parts a 
decrease in the inquiry for pig iron has even been reported. 

On the Silesian iron market a small amount of business has been 
doing in pig iron, while the finished iron trade shows rather more 
animation this week. Burs as well as sheets meet with a fair 
demand, and a slight advance in prices has even been ventured, 
Plates as well as girders continue quiet, on the whole ; insufficient 
employment is generally complained of at the works. Owing to 
limited output, stocks are not large just at present. 

Satisfactory accounts continue to be given of the iron business 
in Austria-Hungary. The demand for pig iron has again improved, 
and stocks are small, generally speaking. In the malleable iron 
department, bars as well as plates meet with a fair and regular 
inquiry ; prices are tending to firmness. In structural material a 
lively business is doing, although the activity in the building line 
has remained far behind what was pliomenoe | A good demand is 
being ry eee ee for agricultural implements, the prospects for 
harvest being favourable. The employment of the steel works 
leaves rather much to be desired. 

Demand and sale on the French iron market continue very quiet. 
Attempts have been made to raise quotations, but with little or no 
result. Bars are still sold at 150f. p.t., Paris. Girders, on the 
other hand, have stiffened in price. There is still not the slightest 
symptom of improvement to be noticed in the Belgian iron and 
steel trade. Increasing competition from German works is forcing 
the makers to accept orders at extremely low prices. Production 
has been considerably limited ; of forty-six tlast furnaces built, 
twenty-five only are in blow. 

The Rhenish- Westphalian iron market is quiet on the whole. In 
the pig iron department a decrease in demand is perceptible, while 
for manufactured iron a steady inquiry has been coming forward 
all through last week. The iron ore business shows no change, 
having maintained the quiet but steady tone of former weeks. 
Spathose iron ore is sold at M. 7°20 p.t.; roasted ditto, M. 10°50 to 

- ll p.t. at mines. Luxemburg . Lorraine minette is in fair 
request at M. 3°20 to M. 3°30 p.t. for the 40 p.c. contents, while 
minor qualities are being paid with M. 2°40 to M. 2°70 p.t. at 
mines. Spanish ores meet with tolerably good inquiry; quotations 
are the same as last week. Very little actual business has been 
done in pig iron; buyers are holding back as much as possible, and 
prices are consequently depressed. Here and there a downward 
tendency has even been noticeable. Inland demand is weak ; the 
orders booked up to date will secure employment for a month at 
best. Stocks have slightly increased. ith regard to prices, no 
change can be reported to have taken place. For spiegeleisen, 10 to 
12 p.c. grade, M. 52 p.t. is given. Rhenish-Westphalian forge pig, 
No. 1, is sold at M. 45 p.t.; No. 3, M. 42 p.t. Siegerland, poe forge 
quality, M. 43to44p.t. Hematite, M. 62; foundry, No. 1, M. 62; 

0. 3, M. 55 p.t.; basic, M. 43to 44 p.t.; Bessemer, M. 49 to 50 p.t. 
and higher. Luxemburg forge pig is sold at M. 42 p.t. at works. 
The demand for the ‘different sorts of manufactured iron is 
reported as being quite satisfactory, although the works are less 
actively employed than they were a month ago. Irregular 
activity is carried on at the bar mills; inland inquiry, though 
fairly good on the whole, leaves yet much to be desired when 
compared to this period in former years, while the business doing 
on foreign account is only nominal. Stocks have not changed, and 
prices, though scarcely paying, are firm. Girders are actively 
inquired for. A fairdemand is coming in for hoops. The con- 
dition of the plate and sheet trade shows no alteration since last 
week ; the latter are in very lively request, but, unfortunately, 
prices are very low. There is an improving activity noticeable at 
the wire mills ; rivets, on the other hand, are strongly neglected, 
owing to over-production. Foundries and machine shops as well 
as the wagon factories are but partially well employed. A large 
order for sleepers for the State railways has been accepted at the 
uncommonly low figure of M. 100 p.t. at works. 

The following are the present list quotations per ton at works :— 
Good merchant bars, M. 122°50 ; angles, M. 127°50 to 130 ; girders, 
M. 87°50 to 95; hoops, M. 130 to 137°50; billets in basic and 
Bessemer, M. 85; heavy plates for boiler making pu » M. 150 ; 
tank plates, M. 140; steel plates, M. 140 ; tankdo., M 130 ; sheets, 
M. 140 to 145 ; Siegen thin sheets, M. 125 to 130. Iron wire rods, 
common quality, M. 120; drawn wire in iron or steel, M. 100 to 
125 ; wire nails, M. 127 to 130; rivets, M. 148 to 150; steel rails, 
M. 117 ; fish-plates, M. 87 to 110 ; steel sleepers, M. 106 ; complete 
sets of wheels and axles, M. 270 to 280; axles, M. 220 ; steel tires, 
M. 215 to 230 ; light section rails ; M. 95 to 100. 

During the first four months of present year, 1,400,970 t. of coal 
were sent from the Saar district, against 1:536,000 t. during the 
corresponding period in last year. From Silesia 3,877,380 t. were 
sent, inst 3,233,660 t. last year; from the Ruhr district 
10,416,910 t., against 9,530,610 t. last year. From the three 
districts together 15,695,260 t. were sent, against 14,299,270 t. 
during the same period in 1892. This shows a decrease of 134,030 t., 
or +4 og cent. for the Saar district, while for Silesia a plus of 
643,720 t. or 19°9 per cent. is shown. In the Ruhr district the 
increase amounts to 886,300 t. or 9°3 per cent. 

French import during the first four months of Se peat year 
is stated to have been 1359 million francs, inst 1800 million last 

ear ; export amounted to 1132 million francs, against 1102 million 
ast year. 

The total production of pig iron in the world has been estimated 
at 27,394,000 t. for the year 1890. Of these, 17,835,000 t. fall to 
Europe, 9,414,000 t. to America, 100 t. to Asia, 30 t. to Africa, and 
15t, to Australia. In Europe, England produces 8,030,000 t.; 
Germany, 4,658,000 t.; France, 1,970,000 t.; Belgium, 782,000 t.; 
Austria-Hungary, 946,000 t.; Russia, 716,000 t.; Sweden-Norway, 
456,000 t.; Spain and Portugal, 179,000 t.; Italy, 18,000 t. 

The production of coal in the world is on an ave 508,036,000 t. 
per annum, of which 355,664 t. fall to Europe, 138,972,000 t. to 
America, 10,000 t. to Asia, 200 t. to Africa, and 3200 t. to Aus- 
tralia. Of the production in Europe, 184,734,600 t. fall toEngland, 
89,283,000 t. to smeage 27,504,000 t. to Austria-Hungary, 
26,387,000 t. to France, 19,870,000 t. to Belgium, 6,207,000 t. 

ia, 1,087,000 t. to Spain and Portugal, 376,000 t. to Italy, 
216,000 t. to Sweden and Norway, and 100,000 t. to other countries. 
In America, 132,972,000 t. fall to the United States, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 16th, 1893, 


Tue depression in values of an increasing list 
of industrial securities continues. Business is 
falling off, and in wane things prices are 
declining. The banks are ooking ont for them- 
selves. Manufacturing activity continues at 
maximum limits of the year, and prospects are 
favourable for continued — possibly greater — 
activity when distrust disappears. Railroad 
earnings for April for 144 s show an increase 
over April last year of 34 Te cent., and for four 
months 2} per cent. umours of financial 
embarrassments are frequent. Several Western 
banks have gone under. 

The steelmakers are busy all over the country, 
and orders are coming in for summer delivery. 
In Virginia thirteen blast furnaces and all the 
rolling mills on the Norfolk and Western road 
have shut down, Much work is mapped out, but 
for the present promoters and builders will move 
slowly. Numerous industrial enlargements are 
contemplated. Car and shipbuilders are all busy, 
and small shops, as a rule, are working fifty-four 
hours > ae, full-handed. Exports of bread- 
stuffs for ten months have been 157,000,000 dols. 
in value, against 253,000,000 dols. same time last 
year. 








LAUNCHES AND TRIAL TRIPS. 





Messrs. Harland and Wolff, of Belfast, launched 
successfully on May 18th the twin screw s.s. 
Greek, the third vessel they have constructed 
for the Union Steamship Company. The Greek 
is similar in dimensions, &c., to the Gaul and 
Goth, the former of which sailed on her first 
voyage to South Africa on 20th inst. 


On Saturday last, the 20th inst., the s.s. 
Falken, built by Messrs. Craig, Taylor, and Co., 
of Thornaby-on-Tees, to the order of Consul 
Axel Georgii, for the Rederiatstiebolagat Condor, 
of Stockholm, under the superintendence of 
Mr. Jean Drakenberg and Captain Alex Von 
Bjornmarck, was taken to sea for her trial trip, 
which proved highly satisfactory, a — of 
nine and a-half knots—loaded—being obtained. 
The vessel is of the following dimensions:— 
244ft. x 34ft. x 17ft. 9in. depth moulded, and 
has triple-expansion engines, built by the North- 
Eastern Marine Engineering Company, Sunder- 
land, 30in., and 49in. x 33in. stroke; two 
steel boilers, 1601b. pressure. After the trial trip 
the vessel immediately proceeded on her voyage 
to Stockholm, under the charge of Captain Von 
Bjornmarck. 

On Thursday, May 18th, there was launched 
from the Cleveland Dockyard of Sir Raylton 
Dixon and Co,, Middlesbrough, a finely modelled 
steel screw steamer of the spar deck type, which 
has been built to the order of Messrs. The 
DeutscheD ampschifffahrts Gesellschaft ‘‘ Hansa,” 
of Bremen, under the superintendence of Mr. D. 
Wulff. The principal dimensions are :—Length, 
— Pree og depth moulded, 29ft.; oy a 
ar weight carrying capacity, as well as 
pated arrangements “htted ~y the particular 
trade of the owners. The spar deck is of steel 
sheathed with teak, and web frames are fitted 
instead of hold beams. Engines will be fitted b 
Messrs. Thos. Richardson and Sons, of Hartle; if 
thecylinders being 24in., 38in., and 64in. by 42in., 
with large boilers worki at 1601lb. pressure, 
which have been desi «| to comply with the 
law of Germany as well as the requirements of 
Lloyd's. As the steamer was leaving the ways 
she was named the Stolzenfels by Miss Madeline 
Garlike, of Ipswich, Suffolk. 

On Saturday, May 20th, there was launched 
from the Cleveland Dockyard of Sir Raylton 
Dixon and Co., Middlesbrough, a very finely 
modelled steel steam trawler and fish carrier, 
which has been built to the order of Danish 
owners, and the vessel will be completed under 
the superintendence of Captain Solling. The 
rincipal dimensions are :— h, 145ft. 6in.; 
ee 21ft. 6in.; depth moulded, 12ft. 4in. In 
addition to the permanent iron dross ballast, 
arrangements are provided for using the after 
peak tank for water ballast for the pu of 
trimming the vessel under varying conditions. 
A full outfit will be supplied, including steam 
trawl winch, dandy scores, revolving bollard, &c. 
Engines will be fitted by the North-Eastern 
Marine Engineering Company, of Sunderland, 
the cylinders being 14in., in. and 35in. by 
24in., with one large steel boiler working at 
1601b. pressure. As the vessel was leaving the 
b> s she was named the Cimbria by Mrs. Anna 
ohansen, 


On Thursday week was launched from the ship- 
yard of Messrs. Cumming and Ellis, Inverkei- 
thing, a powerful and handsomely modelled steel 
screw trawler named the King, built to the 
order of Messrs. McKay and Co., of Leith. The 
Sea King has been built to Class 100 A, at Lloyd’s 
special survey; but, on account of the t 
engine power with which she has been fitted, she 
has been strengthened considerably in excess of 
the rules of this association, Among the man: 
hundreds of steam trawlers which have been built 
during the past few years, the Sea King holds a 
rather unique position, both on account of her 
size and power. While the average trawler 
measures about 100ft. by 20ft., with engines 
indicating about, say, 350-horse power, the Sea 
King is of tbe following dimensions, viz. 112ft. by 
21ft. by 11ft. moulded, and is fitted with triple- 
ame engines which will indicate about 

)-horse power, and which are calculated to 
drive her a ag 12 knots at sea, These engines 
are by Messrs. Muir and Houston, of Glasgow, 
who have probably constructed more trawler 
engines than any other firm in the —, and 
whose experience of said engines is of the widest 
description, She will be able to enter the port of 
Leith at all states of the tide, being fi with 
a A: double-bottom oy ~ x. in 

» for trimming purposes, resh-water 

has also been sonarented forward, for pur- 
poses of auxiliary feed to the main boiler when 
required. By means of this powerful vessel her 
owners will be enabled to land their supplies of 





fish for the market in a much fresher condition 
than the ordinary trawler can, and will there- 
fore reap a corresponding advantage. Ex- 
ternally the Sea King presents a very hand- 
some appearance, having a long spring forward 
with a smart-looking head and long easy lines for 
the high speed she is intended to obtain. She is 
—— having a very large spread of 
canvas. Special attention has also been paid to 
the trawl ports, which have been fitted in such a 
way as to allow the trawl hawser running square 
to its work at all times. A powerful steam winch 
of the Humber type, having double cylinders 7in. 
and 12in., and supplied by Messrs. Clarke; Chap- 
man, and Co., is also fitted on board for working 
the trawling gear, and all the other appliances 
about the deck are of the most modern and im- 
proved description. The accommodation for the 
crew is also on a more elaborate scale than 
obtains in the ordinary trawler. The after part 
of the vessel is fitted up for the accommodation 
of the captain, officers, &c. The captain and 
engineers are berthed in separate state-rooins, 
while the remainder of the after part is arranged 
as a saloon with two berths on either side. This 
saloon is handsomely fitted up in solid polished 
wainscot oak, with panels of floral lincrusta 
tastefully tinted and picked out in suitable colours, 
the ceiling being finished in flat white with 
tinted beam mouldings. A handsome tiled fire- 
place is also fitted in the fore part with over- 
mantel and large bevelled-edged mirror. A sofa 
of the best crimson American leather is fitted all 
round the saloon, and all the other furnishings 
are in keeping with the parts already detailed. 
Access to the saloon is obtained by a commodious 
entrance formed by the extension of the engine 
and boiler casing. Forward of the engine and 
boiler space is the fish-hold, suitably fitted up for 
the storage of fish, also a large ice-hold for 
the purpose of preservation when required, In 
the fore part of the vessel are berthed the deck 
hands, this place being neatly fitted up with 
berths, seats, lockers, &c., and also with a large 
stove of the most modern type. In general, the 
vessel has been finished throughout in a substan- 
tial and excellent manner, and in a superior 
style to the gee | trawler, and when she takes 
up her station will be one of the largest and 
most powerful of her class round the shores of 
the United Kingdom. As the vessel left the 
ways she was named by Mrs. McKay, wife of one 
of the owners, and was immediately towed by 
the tug in attendance to her berth in the harbour. 
The company afterwards adjourned to the 
builders’ model-room, where the various toasts 
usual on such occasions were given and responded 
to, the owners expressing themselves highly 
satisfied with the smart appearance and substan- 
tial and highly finished character of the vessel in 
every way. 








THE SWANSEA AND MUMBLEs RaiLway, —A 
short piece of railway authorised in the session of 
1892 i just been opened to the Mumbles near 
Swansea, which possesses more than a passing 
interest, as it forms an extension of the existin 
Swansea and Mumbles Railway, which is one o' 
the oldest, if not the oldest aes, sanctioned b 
special Act of Parliament in the kingdom. We 
have ascertained from Mr. Yockney, the engineer 
to the company, that the existing railway was 
authorised so far back as 1804, which he believes 
was one of the earliest special Railway Acts of 
Parliament ever passed. It was then contemplated 
that the traffic would be a mineral one, and this 
is not to be wondered at, seeing it is situated in 
the mineral field of Glamorganshire, but events 
have very much changed the nature of the traffic, 
as nine-tenths is now passenger, suburban, and 
excursion traffic. The enormous number of pas- 
sengers now conveyed upon it is to be accounted 
for, as the Mumbles is a favourite suburban 
residential district to Swansea, as well as a place 
to which excursionists very much resort, but this 
development was certainly not contemplated by 
the original promoters. The new line which 
extends to the Mumbles Head, although connected 
with the original line, is constructed by a separate 
company, and the rolling stock used is of a special 
character to meet the nature of the traffic, being 
more of the American type than those hitherto 
adopted on English railways, 


THE JAFFA AND JERUSALEM RaiLway.—A 
recent consular report by Mr. Selah Merrill, 
United States Consul at Jerusalem, gives the 
following particulars regarding this interestii 
railway, the first built in Palestine or Syria, an 
already described in our columns :—The road is 
53°6 miles long, with 30 miles located on the 
plains and the remainder over mountainous 
country. There are no tunnels, long detours 
being preferred ; but there are four fine iron 
bridges and at least five deep cuttings. The 
steepest grade is 2 per cent., or about 104ft. to 
the mile. The gauge is 1 metre, or 3°28ft., and 
the wooden ties came from France, and cost 
at Jaffa 80 cents each. The rails were made in 
France and Belgium, and the five locomotives in 
use came from the Baldwin Locomotive Works 
in Philadelphia. The cars were made in France 
and have end doors and a central passage, and 
are divided into compartments by partitions and 
doors, About 200 tons of Cardiff and Belgian 
coal are used per day. There are five stations on 
the line between Jaffa and Jerusalem, and the 
8} acres of land at the terminal, about one mile 
outside the latter city, cost 25,000 dols., whereas 
thirty years the same land was sold for 1 dol. 
peracre. This station is 2476ft. above the level 
of the Jaffa Station. The entire road cost about 
2,000,000 dols., and was built by a French com- 
pany ——— in 1889. The common labour 
was performed by Arabs and Egyptians, who 
were paid from to 50 cents per day. The 
stone-cutters from Bethlehem received from 
70 cents to 1 dol. per day, but they are efficient 
workmen in stone, made so by many generations 
of training. There is about 10in. of stone ballast 
on the road-bed, and a considerable amount of 
stone retaining wall. The engineer in cl o' 
surveys and construction was Mr. Gerald Eber- 
hard, a Swiss, who was engaged on the Panama 
Railway for about eight years. The running 
time between Jaffa and Jerusalem is 1? hours 
down-grade, and 34 hours coming up, and the 
fare is 2,50 dols, first, and 1 dol. second class. 





THE PATENT JOURNAL. 
Condensed from “The Mustrated Oficial Journal of 





Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


9th May, 1893. 


9299. CycLes, W. Darker-Pitt and F. A. Darlington, 
London. 

9300. AppLiaNces for Reriectine Licut, A. Billing, 
London. 

9301. Screw Propretiers, A. J. Boult.—(A. W. Case, 
United States.) 

9802. Contacts for ELectric Raitways, W. Q. Prewitt, 
London. 

9803. Reptacinec Cars on Rats, W. P. Thompson.— 
(H. G. Hanson, United States.) 

9304. Exrectric Lamps, A. J. Boult. —(J. Waring, 
United States.) 

9305. SzaLinc-wax, 8. Jackson, London. 

9306. VaLves, W. P. Thompson.—(The Muschinen und 
Armaturen-Fabrik vormals C. Louis Strube, Aktien- 
gesellachast, Germany.) 

as * aan, A. J. Boult.(G4. Wassermann, Switzer- 
ait, 

9308. EquaListnc ExectrricaL Currents, F. Vogel, 


n. 
9309. Removinc Srems from Fruits, E. Niehoff, 


Liverpool. 

9310. Cut-orr Gear, A. J. Boult.—(The Bruno Nord- 
berg Company, United States.) 

9311. Roorinc Tives, K. Schulz and A. Kabile, 
London. 

9312. Ratsinc SunkKEN VesseLs, W. P. Thompson.— 
(2. Niehoff, United States.) 

9313, Steam Borers, A. Lagrafel and J. d’Allest, 
London. 

9314. Vatves for Tires, H. Price, London. 

9315. TREATMENT of O1Ls, W. N. Hartley and W. E. B. 
Blenkinsop, London. 

9316. Seouteas for Hee.tinc Boots, O. Robinson, 

mdon. 

9317. Dyginc Fasrics, L. A. Gillet, London. 

9318. Hooks and Eyes, 8. H. Crocker, London. 

9319. PNeumatic Tires for Cycies, &c., E. Flint, 
London. 

9320. CarriacEs, H. L. M. A. Farjas, London. 

9321. Device for Hotpinc Tureap, &c., C. Scelles, 
London. 

9322. Dritt Cuvcks, C. Scharenberg, London. 

9322. Drivinc Be.ts, W. P. Thompson.—(K. Kiichler 
and R. and M. Kind, Austria.) 


10th May, 1893. 
9324. Loom Suutries, W. and J. Morris and J. Walsh, 
Blackb 


urn. 

9325. Burners for Use with Gas, Om, &c., W. Welch, 
‘ortsmouth. 

9326. Snips’ Diats, J. W. Ray, Liverpool. 

9327. | cece &c., Sirk Waste, G. V. Priestley, 


Leeds. 
9328. ‘‘ HyPerenia,” a Mepicrine, E. Duff, Cumber- 


nd. 

9329. BLackInG and Dvussinc, P. C. Bjerke and P. 
Ewens, London. 

9330. Rattway Carp TaBLE, H. P. Walker and Q. T. 
Bluhm, Manchester. 

9381. ArracHING Stvups to Fasrics, 8. T. Hunter, 
Bristol. 

9332. Forminc Dovetaits in Woop-work, Messrs. 
R. Kerr and Sons and A. McFadyen, Glasgow. 

9333. Fotpinc Lavatorigs, J. Levick, Birmingham. 

9834, JacquaRD CYLINDER CARD FEEDER, R. Mansfield, 
Nottingham. 

9335. Bopsins, J. Garnett, Halifax. 

9336. OILEGEANE Lamp, J. Holden, eo EO 

9337. Locks and Botts, F. and C. G. Smith, Birming- 


9338, ArR-TIGHT JAR, D. Morrison, Edinburgh. 

9839. ORNAMENTING SHEET MeTAL, W. H., W. H., and 
B. H. Jones, Wolverhampton. 

9340. Boor Trees, J. Macdonald, Glasgow. 

9841. SicNaALLINe on Rattways, J. Booth, Man- 


chester. 
a to Protect Pants, E. Richards, Ponty- 


pridd. 
93438. Hypravtic Vatves, G. Heritage, Leeds. 
9344, CLEANSING and WATERING STREETS, J. T. Pearson, 


B ley. 

9345. WueeEts of Bicycies, C. P. J. Fitzsimon, Glas- 
nevin, Dublin. 

9346. Macuinery for Carpine Cotton, F. Mills, Man- 
cheste 


r. 
9347. Ain InFLatoR, W. Rockliffe, A. Best, and A. 
Sutherland, Sunderland. 
9348. Locks, 8S. Wakelam, Willenhall. 
“— PortaBLe Hart and Crores Ratt, W. F. Hunt, 


'. on: 

9350. ManuracTuRE of Boots, F. and C. J. Ward, 
Bristol. 

9351. SypHon CisTeRN, J. E. Hussey and S8. Diplock, 
Bristol. 


—- Dampinc Stones used in Printine, G. Duncan, 

jive’ 

9858. ConveRGING the Rays of Nicut-.icuts, L. 
Wendriner, Liverpool. 

9354. Lapy'’s VEIL-HOLDER, L. Zéllner.—(7. Moller, 
Germany.) 

9355. UNDER-SEAT Hat Suspenper, H. J. Toleman, 


morganshire. 
9356. Metau Boxes, T. Gallaher, London. 
9857. Eco Hotper, A. Goodwin, London. 
9858. ELtectric Licnt Connections, G. Binswanger, 
London. 
9359. PurtFyinc Sewace nd Warer, G. Whalley, 


ndon. 
9360. Lec Guarps and Battinc Gioves, R. B. Garde, 


ndaon. 
9361. GearineG, M. H. Smith, London. 
2. Propuction of CHALYBEATE WATER, O. March, 


mdon. 

9863. JuncTION CHAMBER for Drains, W. Tuffee, 
Gravesend. 

9364. CompounD Meta and RussBer Pre, H. Winks, 
Walthamstow. 


9365. CanpLe, H. Winks, Walthamstow. 

9866. ComBINATION Pipe for Cigars, Tosacco, &c., J. 
Browning, London. 

9367. FasTENING WatcHes to CHarns, H. Land, 
London. 

> ee Tire for Cycies, E. G. Kimber, 

en 
9869. Distance Meter, W. Liebe, London. 
9370. ImproveD Steam Borers, A. J. Maginnis, 


on. 

9871. Dyermna Woot, C. D. Abel.—({The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

9372. Bet Fasteners, T. and W. H. Campbell, 


London. 

9878. IRoN FRAMED Pianororte, T., T. W., H. M. Ws, 
and BE. M. , London. 

9874. Fire ExtincuisHErs, A, J. Boult.—(J. Tombeur, 


Belgium.) 
ae — WHEELS, W. P. Thompson.—( 4. Halmay, 
ustria. 
9876. a for Lacrs and the like, R. V. Wagner, 
mdon. 
9377. ImprRoveD Vacuum Enoines, T. J. Sullivan, 
Londo! 


in. 
9878. ConsuminG Gases, W. E. Sander, London. 
9879. Horse Cuiprers, F. Casile, London. 
Automatic BREAKING of ELEcTRIC CURRENTS, R. 
Haddan.—(A. Reisinger, hte 
9381, GLazinc Bricks and the , W. Crookes, 


ion. 
9382. Improved Borris Stoppers, W. R. Comings, 
London. 





9383. MeasuRING WALL-PAPER, 8S. G. Lundy and C. H. 
Knight, London. 

9384. ImpRovep Die-stock, B. Thayer and C. H. Stuart, 
London. 

9385. Martrer for Removinc Grease, B. Ehman, 
London. 

9886. Car CoupLine, W. H. Starkey and J. T. Starkey, 
London. 

9387. Improvep FiLrers for Domestic Use, B. Mackay, 
London. 

9388. EarTu-cLosets, M. A. T. Wiede, London. 

9389. RaiLway BRAKE APPARATUS, J. D, Carmichael.— 
(P. H. Ripley and J. Perret, France.) 

9390. INGREDIENTs to be Usep in Makinc Ice Creams, 
L. and H. G. Roberts, London. 

9391. eae Freezers, L. and H. G. Roberts, 

mdon. 

9392. Suips’ SteeRinc Gear, W. H. Harfield, London 

9393. Guarps for Straw TrusseErs, J. Hornsby and J. 
Innocent, London. 

9394. Puzzie, P. R. J. Willis.—(C. Trogdon and W. 
Welsh, United States.) 

9395. FRINGE ATTACHMENTS for Looms, P. R. J. Willis. 
—+({K. Engslerg, United States.) 

9396. DISPLAYING ADVERTISEMENTS, J. W. Blackham 
and J. A. Chambers, London. 

9397. Takixc Power from Execrro Morors, C. R. 
Garrard and T. W. Blumfield, London. 

9398. a &c., Trousers, W. J. Sturgess, 

mdon. 

9399. Pweumatic Tires, 8. Lee and P. A. Chance, 
London. 

9400. Sprinc Motor, A. C. Flegal, London. 

9401. ImpRoveD RAILROAD CrossinG Gates, I. Briggs, 


London. 2 
9402. Boxes for Pacxinc Flower Pots, W. H. Smith, 
ndon. 
9403. ConDENSING APPARATUS, J. Schmittdiel, London. 
9404, ImpRovED ROLLER-BLIND FURNITURE, J. Lee, 
London. 
9405. INcuBATORS, W. W. Greenwood, London. 
9406. TREATING WrovucuT Iron, J. H. Ladd, London. 
940]. FuLLING MILLs, E. Gessner, London. ; 
9408. Drivinc Gear for Locomotives, D. S. Patterson, 
London. 
9409. Makino Boots, A. M. Clark.—(C. W. Stahl and 0, 
Herz, pire 
9410. Securinc Srereotype Puates, T. B. Browne, 


London. 

9411. Sarery Caces for Mine Suarrs, 8. Garratt, 
Dudley. 

9412. Music Lear-tuRNERS, W. Roloff, Berlin. 


llth May, 1893. 


9413. Vice Screw, W., E., and R. Bracewell, Burnley. 

9414. Securinc Rusper Tires, E. Tilston and F. L. 
Finlay, Manchester. 

9415. — BoviLuie BorDeE alse, G. F. Strawson, 

mdon. 

9416. ManpRILs, J. Haley, Halifax. 

9417. Securinc Door Knoss, W. R. Lane and H. J 
Chamberlain, Birmingham. 

9418. Deoporiser for Stoves, W. Higgin, Birkdale, 
near Southport. 

9419. Gor CLuss, D. I. and R. L. Urquhart, Glasgow. 

9420. Gor Batts, J. 8. Prentice and J. Renison, 
Glasgow. 

9421. Spanner, C. Neil, Sheffield. 

9422. Insect and Dirt Face-euarp for Cyc.ists, B. 
Gil, Manchester. 

9423. Brooms, W. Hawke and H. ent, St. Austell. 

9424. Woven Wire Mattresses, G. W. Fox and J. L. 
Hulme, Manchester. 

9425. Looms, J. and A. Moss, Halifax. 

9426. Sprinninc MacHiveRy, B. Ormerod, G. Haworth, 
and J. F. Davies, Manchester. 

9427. WarPinc Macuines, J. A. Ormerod, W. Crook, 
and J. Galloway, Manchester. 

> FEED-WATER Heaters, H. Birkby and B. Haigh, 


9429. STreaM-REDUCING VaLves, W. H. Armstrong, 
Newcastle-on-Tyne. 

9430. Securinc Surps’ Hatcuways, J. W. Scott, 
Stockton-on-Tees. 

9431. WaTer Gavuces, H. B, and J. S. Watson, New- 
castle-on-Tyne. 

9432. \ we Steam Generators, A. Sime, Liver- 


pool. 
9433. Launpry GLaze, J. Conroy, Liverpool. 
9434. Buitpinc and Surp Ventitation, W. Caldwell, 


— 

9435. Rest Stay for VeLocirepes, W. Knight, Wolver- 
hampton. 

9436. SpRINKLERs for WaTER, J. H. Hetherington, Bir- 


mingham. 

9487. GitpInc Woop, J. E. and H. E. Hartley, Bir- 
mingham. 

9488. Boots, A. W. W. Miller.—(Linning Lasting 
Machine Co., United States.) 

9439. MuLE FaLLeR Depressinc Motion, 8. Bowden, 
Oldham. 

9440. MeasuriNG ANGLEs, J. H. Blakesley and J. H. 
Steward, London. 

9441. Process for RENDERING LEATHER WATERPROOF, 
G. MacLellan and Co., P. Hodge, and J. W. O. Walker, 


‘ow. 
9442. Composite RcsBER SHEETING, R. B. Black, 


ow. 

9443. Preventinc Dust Escapine, W. T. and 8. 
Lalonde, Weston-super-Mare. 

9444. Nut Locks, J. G. Dulany, London. 

9445. Guipinc WHEEL Cuarrs, 8. Lalonde, Weston- 


super-Mare. 

9446. Coat LEVER-WEIGHING MacuINEs, J. H. Sowerby, 
London. 

9447. SCREW-PROPELLED Boats, F. W. Zimer, London 

9448. GrinpInc MeTaL Batis, H. H. Hanson and 
R. C. Hanrott, London. 

9449. CLippInc Macuiye, A. H. Brandon and A. 
Verran, London. 

9450. Lock MEcHANISM of FrRE-aRMs, W. Mansfield, 
London 

9451. Monara As Tray, A. H. Glennie, London. 

9452. CiGAR and CIGARETTE Hoipers, J. H. Ward, 
London. 

9453. — Rims, W. Stevenson and E. Bowles, 


London. 

9454. Street Licutine, T. A. Greeneand C. M. Walker, 

ndon. 

9455. Presstnc Bricks, W. Wilkinson and H. Alex- 
ander, London. 

9456. HEEL Suave, J. Mitchell, London. 

9457. AsBesTos Matrix for STEREoTYPERS, G. H. 
Adshead, London. 

9458. CLEANING Boots, J. Britten and P. J. Britten, 


ndon. 

9459. Pneumatic Tires for VELOcIPEDES, H..C. Seddon, 
ndon. 

9460. ILLUMINATING Frames for Picturss, W. Defries, 


London. 

9461. Apparatus for Loaprnc VessELs, J. Temperley, 
London. 

9462. CusHIONED TiREs for VELOcIPEDES, E. C. Lacey, 
London. 

9463. ImpRovED PeRPETUAL CALENDER, F. Roberts, 
London. 

9464. Tires, J. C. Arrandale, London. 

9465. Borrtes for ApRaTeD Waters, &c., J. Broel, 
London. 

9466. Propucinc Ossxects of Grass, P. Sievert, 

ndaon. 

9467. WasHING Piants, J. C. Merryweather and A. D. 
Curling, London. 

9468. MAKING Ecastic WEBBING, J. and H. E. Burgess, 
London. 

9469. Improvep Cork for Borries, J. H. Vavasseur, 
London. 

9470. Percussiox Fuss, Félicien-Joseph Maubeuge, 
London. 

bas Fur Sxix Puuwtina Macuives, R. F. Lee, 


pet « 
9472. Preumatic Tires, $8, Lee and P. A. Chance, 
London. 
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9478. Evecrricat Device for Ccrative Purposss, G. 
Russell, London. 

9474. Harr Brusn, C. Clark, London. 

9475. Waee.s or Tires for Cycies, &., A. Beggs, 


mdon. 
9476. FLEXIBLE Support for Umpreuias, W. J. Yapp, 


9477. Macnines for Prewinc Ciotn, E. Gessner, 
London. 

9478. InsuLaTors, H. H. Lake.—artmann and Braun, 
Germany.) 

9479. Exvecrric Counters, R. Chavarria-Contardo, 
London. 

9480. Empatmine, C. L. Hagan, J. H. Abbott, and 
T. S. Haymoad, United States. 


12th May, 1893. 
9481. Measvrinc, &c., Water, D. L. Hutchinson, 


Glasgow. 

9482. Improvep VevyTiLators, H. T. Johnson, Man- 
chester. 

9483. Construction of Envetores, C. P. Warren, 
London. 

9484. Water Gavoes, C. Billington, sen., and J. 
Newton, Staffordshire. 

= —— Conveyinec Macnins, 8. Hart, Manor 
ark. 

9486. Dentat Sranxps, W. Greenhalgh and 8. W. 
Cutriss, Leeds. 

9487. Cas Driver Communicator, W. T. Oschwald, 
London. 


9488. Sprinc-sPokED Wuee for Crcies, 8S. Evans, 


G Ww. 

9489. Frrrmnes of Braces or Bexts, J. B. Brooks, Bir- 
mingham. 

a eee Water Macuines, J. Meadowcroft, 


ax. 

9491. Precmatic Tires, A. and H. Normanton, Man- 
chester. 

9492. Fowitrnc Piece Cartrincss, W. J. S. Pearce, 
Bristol. 

9493. Protectinc Stonework, A. C. Wilson and S&S. 
Broadbank, Stockton-on-Tees. 

9494. Brick Movutpinc ImpLements, R. Warwick, 
London. 

9495. Precmatic Tire Arr-BaG Covers, F. C. Noar, 
Manchester. 

9496. Suips’ CovrsE Recorpinc Apparatus, J. Hope, 
Liverpool. 

9497. T Squares, G. Burridge and J. Farningham, 
Dund 


ee. 
9498. VeLociPeEpDE Wee. Construction, J. Adair, 
Waterford. 
9499. Hexacona, Hanp Drum Camera, A. T. Davey, 
London. 
“ Borer Frrnaces, A. Denny and G. R. Brace, 
iw, 


9501. can of Ciocks, T. G. Hull, London. 

9502. AncHors, A. Wait, Durham. 

9503. Hooxs for Curtain Heaprnos, C. F. Chinnery, 
Southport. 

9504. Puzzie, W. C. Horner, Birmingham. 

9505. SoLpERING Bits, J. Longshaw and 8. Greenwood, 
Liverpool. 

9506. PETROLEUM-FiRED Furnaces, 8S. Marsden and 
G. C. Marlow, Manchester. 

9507. Penct, SHARPENER and Protector, A. Fleisch- 
mann, London. 

9508. Home Harr-cuttinc Comps, F. W. Wright, God- 
stone. 

9509. Licut Dirruser, C. E. Cobb, London. 

9510. CrUsHING MacuInerRy, T. Thompson, London. 

9511. Maxine Leatruer, H. A. Leverett and 8S. M. 
Thomas, London. 

9512. VeceTaBLe Strainer or CoLanper, J. Kent, 
London. 

9513. Venicies, G. Rouy, London. 

9514. ConceNTRATING SutpHuRic Acip, G. Siebert, 
Liverpool. 

9515. Movinc Tarcet for SHootinc GALLERIES, J. Scott, 
London. 

9516. Drivinc Mecuanism, D. Jones and H. P. True- 
man, London. 

9517. Steam Enouves, J. R. Churchill, London. 

9518. LypicaTING Wetcut of Gases, A. Longsdon.—(F. 
Krupp, Germany.) 

9519. Stoves, E. G. Brewer.—(The Manhattan Brass 
Company, United States. 

9520. Skrrts for Horse or Cycie Ruprsc, C. J. Ross, 
London. 

9521. SULPHATE of Leap, W. V. Wilson and J. J. Lundy, 
London. 

9522. PREVENTING Enoines “Racine,” A. V. Colston, 


mdon 
9523. Fasric Looms, T. Barritt and W. W. Brotherton, 
mdon. 
9524. Means of ADVERTISING on Bricks, W. Whitaker, 
mdon. 
9525. Gas Encines, A. Earnshaw and T. Oldfield, 
Lond 


on. 

9526. Printinc Fasrics, J. K. and C. A. K. Harrison, 
London. 

9527. Heex Tip, T. Carter, London. 

9528. ADVERTISING on Twine Boxes, E. B. Mitchell, 
Bristol. 

9529. DistrisutTion of Exectricity, J. A. McMullen, 
London. 

9530. Heatinc Apparatus, T. E. Clarke, London. 

9531. WasHinc Macuines, W. Minns and E. Butcher, 
London. 

9532. Larrives, 0. Elphick, London. 

9533. "eames of Pire Fasrics, J. Reixach, 


ord, 

9534. Fire ExtincvisHinc Apparatus, R. Smith, 
London. 

9535. Frower Hotper, J. A. O'Leary, London. 

9536. Surrts, J. Hill, London. 

9537. Rattway SicNaLLinc Apparatus, W. Saunders, 
London. 

9538. CENTRIFUGAL FILTERING APPARATUS, E. Schindler, 
London. 

9539. PREVENTING WaTER Pires Freezino, G. P. Bidder, 


London. 
9540. TestiInc the Water in Burrer, G. R. Geldard, 


mdon. 
9541. Strtcuinc Fasrics, J. S. Fairfax.—(£. M. Bach, 
Germany.) 
9542. Water C.osets, J. Day, London. 
9543. CycLe and ANALocous Tires, R. Gi Williams, 
London. 
9544. Door Locks, V. Olzer, London. 
9545. Rattway Foc Sicnay Apparatus, J. G. Dixon, 
London. 
9546. ane for Cycies, M. Bailey and J. Warner, 
mdon. 


9547. TaBLE for Matcuinc Co.ours, &c., E. Kreutzer, 
London. 
9548. Heatinc Liquips by Stream, D. B. Morison, 


‘0 
9549. —— Morors, F. Bruckert and A. Dellattre, 
ndon. 

9550. ARTIFICIAL AsPHALTUM Makino, R. Haddan.— 
(G. R. Anderson, A. H. Shotter, W. Koehler, and C. H. 
Dover, United States.) 

9551. CemenTinNG Bristtes of Brooms, J. Sander, 
London. 

9552. | gr ncaa and Te.erHones, T. Paetzold, 

mnaon. 

9553. Letrer Receptacues, W. Hiller, London. 

9554. Furnaces, V. C. Tongue and J. Polin, London. 

9555. Boot CLeaninc Macutvery, A. Farinetti and F. 
F. E. Heyse, London. 

9556. Protecrinc SampLes sent by Post, T. Bain, 
London. 

9557. DyNamo-ELecrric Macuines, H. N. Prentice, 


ndaon. 
9558. WHeret Tires, W. S. Oliver and F. Sheridan, 
mdon. 
9559. Account Book Inpex, H. H. Lake.—{J. H. Rand, 
United States.) 
9560. Sicutinc Apraratus, F. Samuelson and P. 
Thaine, London. 
9561. BALL Bearinos, W. Shears, London. 





9562. Enotnes, E. Field, F. S. Morris, J. Musgrave, 
and G. Dixon, London. 
9563. Rotary Foro Boarp, J. Garrett, Manchester. 


13th May, 1893. 
9564. Steam Traps, E. Hunt.—(R. T. Love, West 
ies.) 


netiea, 

9565. Curr Links, W. H. Wilks, Birmingham. 

9566. Forwarpinc Carps by Post, E. Laxton, 
London. 

9567. VeLtocirpepeE Drivinc Gear, H. J. Grafham, 
South Croydon. 

9568. Makinec CoLLopions and VARNisHES, G. A 
Grierson, York. 

9569. Means for Suprortinc Trousers, N. A. Auber- 
tin, London. 

9570. Reparrinc Tires, J. Fowler, E. Skinner, and 
T. G. Steer, Macclesfield. 

_ SourtarreEs, T. Morton and W. Pearce, Birming- 


m. 

9572. Winp Suietp, E. Moore and M. H. Simpson, 
jun., Birmingham. 

9573. Tres, J. Sammons, Longton. 

9574. Pipe Joints, H. B. and J. 8. Watson, Newcastle- 
on-Tyne. 

9575. GREENHOUSES and SasHuicuts, J. Tonry, Wolver- 
hampton. 

9576. ComBrnaTion Toot, A. A. Tattersall, Glasgow. 

9577. Sarery Vatves, J. Dugdale and J. F. Davies, 
Manchester. 

9578. Musica, INsTRUMENT Keyboarps, G. Bamberg, 
London. 

9579. Lirts, J. M. Shepherd, Glasgow. 

9580. Curtains and Gorrerep Articies, A. Arbuckle, 


Gh. we 

9581. Tines for WHEE :s, G. H. Kettle and G. Bohanna, 
Manchester. 

9582. Macuines for EMBROIDERING CLOTH, A. Gass, 
Belfast. 

9583. Oi Encryes, H. P. Holt, Manchester. 

9584. CuRLING Tonos, A. M. F. Thatcher, London. 

9585. Propvuction of Mounts, W. K. Sutton and W. B. 
Tinley, Birmingham. 

9586. Dress Stups, A. Letalle, Birmingham. 

9587. Brakes for Cyc.es, T. B. Murray, Glasgow. 

9588. Pencit HoLpers, J. M. Ward, Lendon. 

9589. Sarety Stamp and Postrace Account Book, A. 
A. Coxe, Leeds. 

9590. Preumatic Tires for Bicycies, F. T. Gordon, 
Dublin. 

9591. Automatic Guipe for Wire Bars, H. Polte, 
Glasgow. 

9592. Automatic Winpinc Apparatus for Wire, H. 
Polte, Glasgow. 

9593. Frre Bripces of Furnaces, R. Brown, Glasgow. 

9594. Matcu-sox and Ieniter, W. A. Martin, London. 

9595. Taps, H. R. Chubb, London. 

9596. CompineD CHIME and Musica Ciock, L. J. 
Smith, London. 

9597. Steam Generators, R. H. Alexander, London. 

9598. Raitways, W. J. Bennett, London. 

9599. Pipe Wrencu, J. A. Smith, London. 

9600. VeLocipepes, W. F. Fairweather, London. 

9601. Precmatic Tires, P. A. Craven, London. 

9602. Links, G. H. Jackson, Birmingham. 

9603. Heatinc Jackets and Receivers, R. Hoyle, 
London. 

9604. Prtcn Cuarss, G., E., and P. Briest, London. 

9605. UnctocxinG Doors of Rooms, J. F. von Hiinefeld, 
London. 

9606. ComBINED Pump and Swine, R. Staffen, 

ndaon, 

9607. PapeR WATER-MARKING A~PaARATUs, W. K. Trot- 
man, London. 

9608. Bixpinc or Fasteninc Prerropicars, 8. Ryder, 
London. 

96C9. Srraicut Bar Kyitrinc Macuiyes, T. Wilde, 
London. 

9610. ee of Boots and SHoes, W. Church, Liver- 


pool. 
9611. GLazes, W. P. Thompson.—(G@. and C. Leuche, 
Germany.) 
9612. Cuttinc Teetn, W. P. Thompson.—(C. M. Coa- 
radson, United States.) 
9613. Cement for LeatHeR Bettie, W. H. E. Boulton, 
iverpool. 
9614. CusHions, W. P. Thompson.—{R. Tocktermann, 
Germany. 
9615. Startinc Roap Venicies, J. T. Lancaster, 
London. 
9616. Boots, E. Roche, London. 
9617. BorrLes and Borr.Le Sroprers, W. P. Bonwick, 
London. 
9618. INTERNAL ComBustTION EwNcines, J. Roots, 
London. 
9619. Ostarntnc Copper, E. Casper, London. 
9620. Roor Cutters, W. Brenton, London. 
9621. InpIcaTiInG STaTIONs on KaiLways, W. C. Betts, 
ndon. 
9622. Letrer Foto, A. Purrier, London. 
9623. Mrixinc INGREDIENTS in Cookine, A. E. Pike, 
London. 
9624. Strep Hook, A. C. Russell and W. H. Chapman, 
London. 
9625. Suips’ Rue, A. R. U. A. Paetzelt, London. 
9626. Monocyc ces, 8S. Jevons, London. 
9627. SupportinGc PorceLtain Canpies, H. Faraday, 
London. 
9628. Fastentncs of Rattway Rais, G. L. Davies, 
London. 
9629. FrrePRoor FLoor Structures, J. T. Chappell, 
London. 
9630. Arc Lamps, L. de Kostecki and A. A. Pical, 
London. 
9631. MitktNc Macuines, H. F. Pijttersen, V. H. 8. 
Carstens, and F. P. Hendrikzoon, London. 
9632. Ciutcu, D. W. Fessey and F. W. Croome, 
London. 
9633. Gas Rroutator, A. C. Tobler, London. 
9634. Puriryinc Coat Gas, W. Foulis and C. Hunt, 
London. 
9635. Biow Pires, J. H. Sanders, London. 
9636. Tospacco Pires and Cicar Ho.pers, F. L. Wenzel, 
London. 
9637. Construction of Hair Brusues, G. M. Philp, 
London. 
9638. Circuits for TeLerHoNE Excuances, E. J. Hall, 
London. 
9639. Circuits for TeLErHoNE Excuances, E. J. Hall, 
mdon. 
9640. ELecTRICAL SIGNALLING Apparatus, E. J. Hall 
and F. A. Pickernell, London. 
9641. Sicnat for TELEPHONE Circuits, E. J. Hall and 
F. A. Pickernell, London. 
9642. Twist Lace Macuivyes, E. Cope, London. 
9643. Twist Lace Fasrics, E. Cope, London. 
9644. BorLer Furnaces, L. F. Pearson, London. 
9645. Potato Diccers, J. E. Ransome and J. A. Lewis, 
London. 
9646. Fountain INK Stanps, W. M. Taylor, London. 
9647. Cover for Fastenrnc Tires on WHEE Ls, E. Hill, 
London. 
9648. Apparatus to TELEGRAPH Drawinas, &c., H. W. 
C. Cox and R. J. Crowley, London. 
9649. Fast-RUNNING Freep and Air Pumps, W. Sisson, 
London. 
9650. VELocIPEDE Gearino, W. Peake, Kent. 
9651. Cow. for Cummney Tops, J. L. Lenert, London. 
9652. Hanpue for Bicycves, 8. E. Wills, London. 
9658. Gas Stoves, A. Browne. —(J. Danischevski, 
France.) 


15th May, 1893. 


9654. Opentnc Botrtes of AERATED Water, W. 
Holmes, Nottingham. 

9655. DecoraTING with Mosaic Patterns, R. Cochrane, 
London. 

9656. ANTI-FRICTION. TempLe for Looms,. F. Mitchell, 
Todmorden. 

9657. TUBE - ROLLING Macuines, W. Pi 


. Pilkington, C. T. 
—w A. Brownsword, and A. Pilkington, Birming- 
m. ] 








9658. Packinec Sprinos for Encrves, R. W. Anderson, 
Birmingham. 

9659. Types and Live- printinc, R. 8, Clouston, 
London. 

9660. Covertncs for BorLers, W. P. Thompson.—(L. 
Wertheim, Germany.) 

9661, Hotpinc ARTICLES on BicycLes, W. P, Thomp- 
son. —(H. Hildebrand, Germany.) 

9662. ELectric Lamp for Bicycies, J. E. B. Walker, 
Birmingham. 

9663. Mup-cvarp for Veutcces, W. EH. Brazil, Bolton- 
le-Moors. 

9664. PLuc for CanpLe Frirrine, C. Mellier and Co., 
London. 

. MAKING Pi_ep Carpets, F. B. Fawcett, Birming- 
ham. 

9666. Lockine Pxrorograpnic Sautrers, W. F. 
Fletcher and E. J. B. Danks, Birmingham. 

9667. ConrRoLLINa the Motions of Suips, A. W. 
Bibby, Liverpool. 

9668. Mustix Rop Bracket, D. Morgan and J. 
Wiggett, Birmingham. 

9669. Wixpow CLEANING Devices, W. C. Morison, 
Devon. 

9670. Puriryinc Process in Maxine Iron, 8. D. 
Williams, W. J. Clapp, and G. H. Lewellyn, Mon- 
mouthshire. 

9671. Hypraviic Pressure, C. Colwell, Gorleston-on- 


Sea. 

9672. IMprovep VeLocirepE WHeEELs, 0. Bencham, 
Preston. 

673. TRawL Ganoway, H. B. Tiltman, Hull. 

674. Osratninc CarBonic Acip Gas, F, Joynson, 
Barnsley. 

9675. ApPaRATUs for Breakinc Ecos, E. Cruise, 
Bradford. 

9676. Saw-sHARPENING Macuine, R. H. and J. F. 
Shaw, Manchester. 

9677. TyING-ue RoLLeD Bacon, L. Oxford, Burton-on- 
Trent. 

i378. Surp’s Ancuor, J. B. Noble, Southampton. 

0679. IMPROVED Spminninc SPINDLES, Burton, 
Cheshire. 

9680. SmooTHinG Linen, H. C. Longsdon and T. G. 
Newton, Keighley. 

9681. Pircu Pipe, G. H. Webber, Glasgow. 

9682. Dyernc Woven or Fecrep Fasrics, J. Reffitt, 
Halifax. 

9683. Protector for Tram Car Drivers, J. R. Moss, 
Manchester. 

0684. Wert Forks for Looms, E. L. Hersom and A. P. 
Webber, London. 

9685. Wheets for Bicycres, &c., T. Murphy, 

Tippera y. 

9886. Brakes for Bicycies and like Venicies, B. 

auman, London. 

. Stove Grates, G. W. Chambers, Sheffield. 

Mis CartTrRipces for Mixinc, J. Macnab and 
Dickson, London. 

9689. New CoLtourinc Matters, R. Holliday and Sons, 
and R. Holliday, London. 

9690. ConstrucTION of SatuRATORS, J. Taylor, London. 

9691. FILTERING Sewace, C. Waite, Reading. 

9692. Caps for Lappers, D. McNae, Kent. 

9693, CoLLaR Stups, D. McNae, Kent. 

—- Bows for Srrincep Instruments, D. McNae, 
‘ent. 

9695. Boxes for Fracite ArTicLes, D. McNae, Kent. 

9696, STRINGED INsTRUMENTs, D. McNae, Kent. 

9697, ENveLores, D. MeNae, Kent. 

9698. Mowinc Macuines, &c., R. J. and C. J. Harris, 
London. 

9699. Joints for Exvectric Mats, &c., W. Gordon, 
London. 

9700. Construction of NaviGaBLe Vessets, H. V. 
Kecson, London. 

9701. New Rixe and Stick Game, J. E. Maryon, 
London. 

9702, Semi-roTaRY Reversipie Vatve, A. C. Moffatt, 
London. 

9763. Turninc Raitway Ports, G. Brockelbank, 
London. 

9704. Sece-rigHTeNiInc Device for Corps of BLINps, 
F. D. Pow) #, Londen. 

9705, Laws Mowers, A. R. Woodyatt, Canada. 

9706, System of Makine Viticle Waeers, W. J. Mair, 
London. 

9707. Oval 
croft, L 4 

9 0S. Cycles and CarriaGes, &c., G. E. Rutter, 
London. 

9799, Nompertnc Waeets and Ratcuets, J. 8. Ashley, 
London. 

9710. TREATING TiN Scrap, J. F. Duke and F. Redman, 
London. 

9711. New Game of Croqvet Tennis, F. J. Welch, 
London. 

9712. Skercuinc Apparatus, T. Pilkington, Graves- 
end. 

9713. Steeve Links, C. Smith, London. 

9714. Pweumatic Tire for VeLocrrepes, H. McGraw, 
London. 

9715. VeLocirepes. S. R. Noble, London. 

9716. Evecrrica Errects in BAvLLets, W. Defries and 
V. I. Feeny, London. 

0717. Makino FLexis_e Rupser Hose, C. H. Gray, 
London. 

9718. Coin-rrREED Mosicat Instruments, M. Volk, 
London. 

9719. Sea-sHore Raitways and Rowiuwe Stock, M. 
Volk, London. 

9720. ATTACHING Pneumatic Tires to Rims, H. Price, 
London. 

9721. Apparatus for Dryinc Tea, &c., W. A. Gibbs, 
London. 

9722. Feepinc Sueets of Parer, The Pallister Syndi- 
cate and E. A Pallister, London. 

$723. CIGARETTE Paper, J. M. Hubbard, H. R. Taylor, 

and T. E. Clare, London. 

724. Fire-crates, J. Clark, London. 

Fitters, A. C. Wells, London. 

0726. Steam Trap, H. Walton, London. 

9727. DumB-BELLS, 8. Bilinsky, London. 

9728. SmettTinc Furnaces, M. A. E. Thivet-Hauctin, 
London. 

9729. Maxine CircuLar Tin Pvates, L. G. Mouchel, 
London. 

9730. CovpLincs for RaiLway Carriaces, L. Berden, 

mdon. 

9781. Propucinc Carson, H. C. Bull and F. L. 
Mars’ , London. 

9732. Fumicator, W. W. Baggally, London. 

9733. Suction TeaT and Foop CuaroE, F, Mittenzwei, 
London. 

9734. a for Formine Cotiars, A.W. Cummings, 

mdon. 
9735. Forminc Linen Cotiars, A. W. Cummings, 









and Rounp Prayisc Batts, T. M. Cock- 









ndon. 

9736. Wrincinc Starcuep Couiars, A. W. Cummings, 
London. 

9737. Sash Fasteners, J. D. Michell, London. 


16th May, 1893. 
9788. Prorection of Bearrnos, A. Sheldon and J. H. 
Woodroffe, Handsworth. , 
9739. Fixinc Suow Tastets, &., R. W. Vining, Liver- 
1. 


oro. Maxine Boots without Nariine, L. Arnfield, 


Norwich. 
741. So.es of Boots, H. W. Butler and H. T. Barnett, 
London. 
9742. MacutNe for Protection of Raitway, &c., Com- 
PANIES to PREVENT Fravp,'I. Hill, Handsworth. 
9743. Tusvutovus Stream Borers, W. H. Wilson, 


ester. 

9744. Tappet for Loom Pickixc Motions, J. T. Ball, 
Manchester. 

9745. Ketries, M. 8. Goldthorp, Bradford. 

9746. TuBEs for Sprnninc FRaMEs, F. Sheard and W. 
T. Beanland, Bradford. 

9747. Fasreninc for Garters, J. Whittaker and S. G. 
Whitehouse, Birmin; i 

9748. .SHIRT SUSPENDER BELT ATTACHMENT, R. D. 
Harvey, Catford. 





—— 
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SELECTED AMERICAN PATENTs. 
From the United States’ Patent Office Official Gazette, 
493,531. Macuine ror GRINDING, CRUSHING, oR 
DisinTEGRATING Graiy, S. Straker, London, Eng- 

tand.—Filed July 21st, 1892, 

Claim.—(Q1) In a pulverising or grinding mill the 
combination with a semi-cylindrical casing forming 
the upper portion of the reducing chamber, of bays 
placed around the inner circumference of the said 
casing and resting in recesses therein, and segmental 
covers having india-rubber buffers or steel or other 
springs to bear upon the said bars. (2) In a pulveni- 
sing or grinding mill the combination with a series of 
bars arranged in a semi-circle in the bed with spaccs 
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between them, of segments slotted segmentally to 
receive the ends of said bars, and other segments 
secured to the first-named segments and provided 
with recesses to receive the said bars, substantially as 
set forth. (3) In a pulverising or grinding mill, the 
combination with a series of bars arranged in a semi- 
circle in the bed with spaces between them, of seg- 
ments slotted segmentally to receive the ends of the 
said bars, and suppl tal seg ts provided with 
recesses to receive said bars, substantially as de- 
scribed. 


493,826. Suoar. Ararm, S& H. James, London, 
England.—Filed March Vith, 1891. 

Claim.—(1) A sentry kite svunder consisting of 
tapering wings extending approximately at right 
angles to each other, a bridle arranged centrally of the 
wings at the junction of the same and a towing line 
connected therewith, the said bridle forming a detach. 
able connection between the tow-line and the lower 
pointed end of the wings, substantially as described. 
(2) In combination a kite, a bridle, a towing live, a 








yielding pivotted bearing for the upper end of the 
towing line and an m operated by the action of 
the pivotted bearing, substantially as described. (3) 
In combination a kite, a bridle, a towing line, a 
winding drum, a fair lead F, and a pivot drum 
resting on the towing line, substantially as described. 
(4) In a sounding apparatus, a kite consisting of two 
wings extending on either side of a central axis at an 
angle to one another, and a bridle connected to the 
kite by one fixed and one detachable end, substantially 
as described. 


493,856. Gas Burner, A. 7. Bennett, Chicago, Ill.— 
Filed April 29th, 1892. 

Claim.—In a burner for heating purposes, the com- 
bination with a burner inclosing case having an upper 
combustion and mixing chamber, and a lower air 
chamber, a gas burner located in the lower chamber, 
a sleeve provided wlth inner projecting ribs by which 
it is kept central on the burner, and having their top 
ends incline over to one side for the purpose of heating 








and causing a rotation of the air as it issues from the 
sleeve, and the products of combustion from the 
burner, outside wings — as from the 
sleeve and having their tops inclined to one side to 
heat and cause a rotation of the air as it passes up 
from the lower chamber, a burner plate secured to the 
top of the case and having a hollow perforated burner 
secured at the top and inclosing the mixing and com- 
bustion chamber, for the purposes described. 


493,717. Se-r-reepiInc Ratcnet Brack ror Hand 
Drive Purposes, &c., W. H. Heeson, Toronto, 
Canala,—Filed May 18th, 1892. 

Claim.— A self-feeding ratchet brace composed of a 
body 1, having formed at one end a recess 2 to receive 
the shank of the drill or other tool, and having at its 
other end a sleeve 8 screw-threaded on its inner face 
in combination with the sleeve 5 provided with a 
screw 4 at one end located centrally within the shell 
of the sleeve 5, said screw adapted to mesh with the 
screw-threaded portion of the sleeve 3, the opposite 
end of the sleeve 5 extended to form a shank 6, sleeve 
7, a metallic bar 9 adapted to slide within the sleeve 7 
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vided with a pointed end 11 to serve as a pivot 
por yea bar 2 having a series of apertures 10 
therein through which and through apertures 8 
formed in the sleeve 7 are adapted to pass, a locking 
pin, a lever 16 adapted to rotate around the body 1, 
ratchet teeth 15 on the body 1, pawls 14 meshing with 
the teeth 15, a spring 13 pivo' to a standard lia 
secured to the lever 16, said spring adapted to bear 
on the back of the pawls 14 and force the said pawls 
into engagement with the teeth 15, said springs 
adapted to be turned on their said pivots, substan- 
tially as described. 
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VELOPMENT OF THE USE OF 
ale ALUMINIUM. 


: ction of aluminium has occupied attention of 
Roe! 5-5 so marked a degree that the question of its 
most effective utilisation has fallen somewhat into the 
background. ‘There is no difficulty in assigning a reason 
for this phase of interest in what is no doubt a very 
fascinating metal, and will be some day one of wide 
applicability. When aluminium was isolated by Wéhler 
in 1827, it was prepared by reducing its chloride by means 
of potassium, itself only discovered twenty years before, 
and with the opoegtiens of the substitution of sodium for 

otassium, and the double chloride of aluminium and 
sodium for aluminium chloride alone, the identical 
rocess was the only practicable one for the production 
of approximately pure aluminium, until some ten years 
ago. As this met od of reducing aluminium, though of 
great chemical beauty, was extremely costly, it is not 
surprising that the efforts of inventors were wholly 
directed to discovering some cheaper way to compass the 
same end, and that ney a should have been content to 
assume that there would be no difficulty in finding ample 
outlet for any quantity that they might be able to turn 
out. ‘The properties of the metal itself were therefore 





less studied than those of its compounds which suggested | 


themselves as a likely source from which to obtain it, 
and when the problem of its commercial production 
reached the condition of semi-solution in which it is at 
the present time, the ex- 
perience and skill neces- 
sary to turn it to the best 
account did not exist, or 
at the best, were the ex- 
clusive property of those 
who had been in the habit 
of using the metal when 
it was dearer than silver 
for articles de luxe of 
the opera - glass order. 
Others, unaided by such 
experience, and needing 
aluminium for purposes 
in which the cost of 
labour is more important 
than in the manufacture 
of fancy goods, speedily 
found that they could 
scarcely work it except at 
a prohibitory price. In- 
ability to make the most 
of a material about which 
no store of workshop tra- 
dition has been collected 
is to be expected, and will 
be speedily remedied as 
soon as the demand for 
goods made with the 
material has ceased to be 
slight and irregular. 
Before describing the 
chief uses to which alu- 
minium has been put, it 
will be necessary to say 
a word or two about the 
metal itself and its alloys 
of industrial importance. 


series resemble aluminium in their appearance and specific 
gravity, but exceed it in tensile strength, and are 
thus preferable as a structural material. Some account 
of certain of them appeared, in a short article, 
in THE ENGINEER some months ago. Very little 
authentic information is to be had concerning them, 
as their makers—at least in this country—are few, and 
extremely reticent as to their composition, apparently 
being ignorant of the existence of the science of chemistry 
and the art of analysis. It is probable that much is 
sold as aluminium, for the difference between them is 
slight, andis not perceptible on casualinspection. They are 
produced by directly alloying aluminium with the foreign 
metal or metals, and have not—as far as we are aware 
—been made by reducing a mixture of the oxides or salts 
of the metals in the ordinary process of manufacturing 
aluminium, being in this respect unlike the series of 
alloys previously mentioned, which are conveniently and 
cheaply made at a single operation—as in the Cowles 
process for making a rich alloy of aluminium and copper, 
for the ultimate production of aluminium bronze. 

Many of the difficulties of working aluminium have 
arisen from ignorance of certain of its physical and 
chemical properties. In the first place, its specific heat 
is high and so is its conductive power. As its fusing 
point is comparatively low, attempts to heat one portion 
of a mass of aluminium to a moderate temperature, 


either fail from the rapid withdrawal of the heat from the 


spot at which it is applied, or from the fusion of the 
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is manifested. This is all very well provided no one takes 
the trouble to subject the material to a critical examina- 
tion; but it would certainly be more satisfactory for 
intending users if, in a case such as this, the material 
were not put upon the market until the time necessary 
for the completion of the patent had elapsed, and the 
whole affair was clear from the taint of mystery that is 
the legitimate mother of incredulity. Besides the causes 
which we have mentioned that account for the failure of 
ordinary methods of soldering when applied to aluminium, 
there is another which is closely connected with the 
behaviour of the metal when dissolved in mercury. All 
efficient solders with which we are acquainted owe their 
adhesive powers to the fact that they form an alloy on 
the surface of the metal which they are used to unite. 
Thus, when iron or copper is tinned, there is a real com- 
bination of the tin and the copper or iron at their point 
of juncture, and the penetration of the more fusible into 
the less fusible metal is far from inconsiderable. It is 
largely owing to this fact that the iron recovered from tin 
scrap which has been treated for the sake of its tin, is of 
little worth, as it is appreciably permeated by tin, and 
this has to be got rid of before the iron can be put to 
any of iis ordinary uses. Now, there is no reason to 
suppose that aluminium is an exception to this rule, or 
that it would be possible to make a soldered joint on it 
| without alloying its surface with the soldering metal. 
| This being granted, it remains to be considered whether 
| the alloy of aluminium thus produced would be as stable 
as either of its consti- 
tuents. It is quite likely 
that in many cases it is 
less stable. The alu- 
minium _ diluted by 
another metal loses the 
state of molecular ag- 
gregation that is so useful 
to it in resisting the 
oxidising effect of the 
atmosphere, and becomes 
much in the same con- 
dition as when amalga- 
mated by means of 
mercury. That this is no 
mere theoretical conclu- 
sion is shown by the fact 
that Dr. Alder Wright, 
in his researches on the 
alloys of aluminium and 
antimony, found that 
certain of the bodies 
produced disintegrated 
spontaneously on ex- 
posure to air, and that 
this loss of coherence was 
not due to the assumption 
by the alloy of some 
allotropic form, but was 
simply the effect of oxida- 
tion. Similar results 
have been independently 
obtained by other ob- 
servers. From this it 
follows that any solders 
that are capable of form- 
ing alloys with aluminium 
which contain that metal 
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The pure metal is pro- 
duced by the electrolysis 
of one of its salts which is 
easily fusible without de- 
composition—the fluoride 
—and its cost of pro- 
duction has been brought 
to within measurable dis- 
tance of the theoretical 
limit existing for the 
process, which, like all 
electrolytic methods, in- 





in such a molecular state 
that its oxidation is easy, 
are bound to fail sooner 
or later by the disintegra- 
tion of the joint made by 
their means, unless the 
air be excluded, a con- 















volves either a large 
waste of energy in obtain- 
ing the current from fuel, 
or considerable expen- 
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diture on plant if water-power be utilised. Nothing but | whole mass, 
Then 


a revolution in the means of obtaining electrical energy, 
or the device of some purely metallurgical process for 
reducing aluminium, 
plan for extracting it 
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REFRIGERATING PLANT, SOUTHAMPTON DOCKS 


neither result being expected or desired. 
, again, aluminium cannot be rolled or otherwise 
treated as a malleable and ductile material save at a 


coupled preferably with a workable | temperature somewhat above the boiling point of water, | tin. 
t from its cheaper and more impure | but still remote from its melting point, in this respect 
compounds, will realise the dream of aluminium at £5 | resembling zinc. Moreover, although in the mass it is | 


per ton. The commercial metal is made in several grades, | extremely stable in air, yet there is good reason for 
varying greatly in purity. The commoner kind contains | supposing that this is only because a clean surface of the 


about 96 fa cent. of true aluminium, and is said to be 
more in demand on the Continent than here, more enter- 
prise in the use of aluminium for all purposes having been 
shown there. The impurities are chiefly iron and silicon, 
both of which are very objectionable. The better quality 
is generally sold as containing 99 per cent. of pure 
aluminium ; and this figure is sometimes—although not 
often—exceeded, while it is likely enough that analysis 
would show that some at least of the 99 per cent. variety 
1s scarcely up to that standard. Of course large buyers 
take care to assure themselves on this point. There are 
two classes of alloys, both of importance at least equal to 
that of aluminium itself. The first—because the oldest— 
is that in which the aluminium forms a comparatively 
small part of the whole; as in aluminium bronze, in 
which it is alloyed with 90 to 95 per cent. of copper; and 
aluminium brass, where it replaces a portion of the zinc. 
These alloys may be looked upon as glorified versions of 
the ,common alloy, whose names they bear; and are 
distinguished by a high tensile strength and resistance to 
corrosion. The former has been so long in use, and has 
become so well known, that the average man to this day 
believes that aluminium is a gold-coloured substance. The 
second series of alloys contains aluminium alloyed with 
relatively small quantities of other metals: such as 
copper, silver, nickel, and titanium. The members of this 


| 
| 





metal speedily becomes coated with a film of its oxide, | 


alumina, and is thus protected. When the existence of 
this film is rendered impossible, as when the metal is 
rubbed with mercury. and thereby dissolved in it to form 
an amalgam, oxidation proceeds rapidly. Another tenable 
explanation of this difference of behaviour may be put 
forward, namely, that the stability of aluminium depends 
on its molecules existing in complex groups containing 
many individuals, and that these groups are broken up by 
solution in mercury, the metal assuming a state of less 
complexity, in which the molecules are further apart from 
each other, in a condition similar to that which may be 


supposed to exist when it is gasified. Both the relations | 


to heat and the tendency to superficial oxidation have no 
doubt had much to do with the troubles that have been 
experienced in soldering aluminium, and nothing has 
probably more retarded its general application than the 
fact that no practical plan for thus uniting the metal 
exists, or at least has been available, until quite 
lately. It will be remembered that a short time ago we 
noticed the invention, by Professor Richards, of a solder 
which was said to unite aluminium without extreme diffi- 
culty, and since then a small amount of further informa- 
tion concerning it has come tohand. It appears that the 
patents are not yet complete, although the solder ison sale; 


| and the usual disinclination to make public its composition 


dition utterly impracti- 
cable of attainment. 
While on the subject of 
solders for aluminium, we 
may mention that in- 
ventors are still active 
in this branch of its 
industrial development, 
and that J. Novel has 
| recently given in the Comptes Rendus prescriptions for 
| several solders, among which are alloys of lead and tin, 
|and lead and zinc, both rich in tin, and also pure 
Tin and copper, tin, copper and bismuth, tin 
and nickel, are also given, but the evidence of their 
utility is no better than that which has accompanied 
scores of similar announcements made from time to time. 
The probability is that most of these solders can, with 
skill, be made to give some sort of result in the hands 
of the inventor or of someone accustomed to their use, 
but that they are too uncertain for the use of the average 
| workman, even if he be well acquainted with similar 
work. The Richards solder, to which we referred above, 
is noteworthy inasmuch as no flux is used with it, and 
this alteration in the art of soldering as generally under- 
stood may be the secret ofits success. In their persistent 
search for a flux for aluminium, inventors seem to have 
overlooked the possibility of uniting clean surfaces of the 
metal without any flux at all, and with this modification 
many solders previously abandoned may be found useful. 
It is pretty plain, however, that the task of soldering any 
| metal to which a flux may not be used will be a laborious 
business, and as long as this condition holds good the 
‘soldering difficulty cannot be said to have been com- 
pletely solved. 

Little, beyond demonstrating that it is possible, seems 
to have been done in advancing the process of welding 
aluminium electrically. We should like to see the 
method given a fair trial on pieces of metal rather more 
complex in form than the exhibition rods that commonly 
do duty as proofs of the applicability of the process. If 
electric welding were found effective, we should be saved 
the sight of such monstrosities as the aluminium cycle 
frames that have lately been shown as the best that can 
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be achieved with a metal that offers many possibilities for 
use in the construction of these machines. At present, 
however, the majority of aluminium goods are spun, 
drawn, or rolled, as in the tubes shown by the Mannes- 
mann Company, and then if a finished article cannot be 
turned out by these means, built up of as few pieces as 
possible, bolted and screwed together. The boldest and 
most successful adoption of aluminium for the needs of 
daily life is not to be found in this country, we are sorry 
to say. There is more enterprise abroad, both on the 
Continent, and notably in America. In the latter favoured 
land aluminium cooking vessels are to be had by those 
who will pay their price, and plenty are found to do so. 
Here we are scarcely recovering from the novelty of 
having saucepans of pure nickel offered to us, and already 
we find that they are obsolete. Aluminium is certainly 
a better material for culinary purposes, as its salts are less 
toxic, and it would suffer corrosion toa smaller extent. Any- 
thing that can be made in the form of a tube and after- 
wards worked into its finished shape, is freely manufac- 
turedinaluminium. Thus billiard cues, composing sticks, 
and penholders—the last named more or less ornamental 
—are now upon the market, though it might be trouble- 
some to find them in an obscure spot like London. 
Yachts have been built of aluminium, but we are a little 
doubtful whether they would stand the action of sea 
water with the metal unprotected, or whether corrosion 
would have to be prevented by some protective coating. 
An application of interest to all travellers is that which 
aluminium has received in the construction of railway 
carriage windows. All who have wrestled with the mass 
of timber and plate glass which, suspended by a strap or 
some abomination in the form of a spring catch, slides 
shuddering along its grooves, utterly uncounterpoised, 
equally difficult to pull up or put down, the source of 
draughts, and amenities among fellow passengers, will 








welcome any improvement in its construction, especially 
in the reduction of its weight. Certain new uses have 
been made of aluminium mechanically united with other 
metals, as well as of the alloys. For example, a wire for 
telephone purposes with an aluminium core and copper 
sheath, is said to have a conductivity of 69 per cent. of 
that of copper, and a tensile strength of 76 kilos. per 
square millimetre, a figure that seems to require confirma- 
tion. The non-corrosive properties of the aluminium 
bronzes has led to the adoption of a 5 per cent. bronze 
for the ignition tubes of gas engines, and similar alloys 
are freely used for other fittings in place of gun-metal. 
There is disappointingly little to record concerning the 
other or light series of alloys. There are two places in 
this country where they can be obtained, but the exten- 
sion of their use is slow, and they still seem largely 
confined to the making of theodolites, camera stands, 
balance beams, and similar things for which there is an 
inconsiderable demand. 

With regard to the price of aluminium, we have already 
said that no great reduction can be expected under the 
present system of manufacture. The minimum price 
which it has yet reached is two shillings a pound, and 
this only in lots of not less than 5 cwt. The average 
retail seller is content to jog on at the rate current half 
adozen years ago, and charge anything up to fifteen 
shillings an ounce, which he thinks the ignorance of his 
customers will induce them to pay. But even in the 
open market it appears that a rise to about four shillings 
a pound has lately taken place, and this is said to be the 
legitimate expression of an increased demand. With 
this occurrence before us we may expect to see a great 
development in the use of aluminium until all useful novel 
applications have been discovered, and a co mom 
increase in the output until prices fall again to the leve 
which is the limit possible for the remunerative working 
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of existing methods for its production. With the attain- 
ment of this condition of balance, comparative stagnation 
will set in and persist until new methods of winning the 
metal set the cycle of changes once more in operation. 








REFRIGERATING PLANT, SOUTHAMPTON 
DOCK 


In our notice of the Southampton Docks in THE ENGINEER 
of the 10th March, we mentioned the extension by the Lon- 
don and South-Western Railway Company and the refri- 
gerating plant constructed and erected on the De La Vergne 
ammonia compression system, by L. Sterne and Co., Glasgow. 
The ammonia compressing pumps are like those illustrated 
in THe Encrneer of 16th January, 1892, and the plant is 
arranged as shown by the plan on this page. The chambers 
refrigerated are four in number, of a total capacity of 47,000 
cubic feet, each carefully insulated. The engine-room, as will 
be seen from the plan, abuts on one side of the cold stores, 
and is on same floor level. The refrigerating plant consists of 
a Gin. by 12in. direct-acting De La Vergne machine, with two 
compressors, driven by a 10-horse power nominal Crossley gas 
engine. The drive is transmitted from engine to machine by 
means of a countershaft, which also drives a small vertical 
pump for circulating water over ammonia condensers. This 
is so arranged that the load is not brought on to gas engine 
when being started, although a self-starting gear is provided. 
The action of the machine is briefly as follows. The ammonia 
gas returning to compressors, after having done cooling work 
in the rooms, is compressed to a pressure varying with the 
temperature of the condensing water, but averaging, say, 
1201. rsquare inch; it then passes to separating tank, 
where it is separated from the sealing oil, the function of which 
is described later on, then to ammonia condensers where it 
is liquefied. These condensers are of a special open-air form, 


with water percolating over the surface of the pipes contain- 
ing the ammonia, thus insuring the greatest possible cooling 
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i ssible quantity of water. They are placed 
ey ee ey comet room, and the liquid ammonia as 
it condenses in the coils descends by gravity to the storage 
tank, from which it passes to the expansion header, which is 
fitted with a separate expansion cock for each cold chamber. 
These expansion cocks are of special construction, and are 
made so as to be minutely adjustable. They serve to separate 
the high-pressure, or condensing side of the plant, from the 
low-pressure, OF expansion side. The liquid ammonia under 
compression is allowed to pass through a small opening in the 

lug of these cocks and into the expansion coils, which are 
connected to the suction valves of the compressors. These 
coils are kept at a pressure of from 15 Ib. to 30 lb., depending 
on the amount of openiug given to the expansion cock. The 
liquid ammonia thus passing from the high to the low- 
pressure immediately flashes into gaseous form, and in doing 
so has to absorb a quantit; of heat which it renders latent 
from the material surrounding it, which is of course in the 
first place the pipe, and, secondly, the air surrounding the 
pipe. It is realty this process of heat absorption which pro- 
duces the refrigerating effect, the coils of expansion piping 
being suspended from the ceiling of the chamber to be cooled, 
and being provided with radiating discs of cast iron, the more 
readily to carryaway the heat. By this means an exceedingly 
low temperature in the chamber may be produced if required, 
but for the purpose for which these stores are principally 
required, namely, the storing of chilled meat, a temperature 
of from 2 deg. to 6 deg. below freezing point Fah. is all 
that is required. When the meat is not frozen, but simply 
chilled, it is not advisable to lower the temperature below 
28 deg. Fah. . ; 

To return to the machine. The action of the sealing oil 
is of special interest, and forms one of the special features 
of the De La Vergne system. This is a special oil, which is 
unaffected by the chemical action of ammonia, and of which 
a certain quantity is injected with the return gas from the 
expansion coils into the compressors. Its action is to 
thoroughly seal and prevent any leakage past the pistons, 
valves, or stuffing glands, to lubricate all working parts in 
compressors, and to fill all clearance spaces, the construction 
being such that the whole of the gas is first discharged, then 
a portion of the oil, thus leaving the whole of the clearance 
space filled with oil, so that there is no re-expansion and 
consequent loss of efficiency. 

Another feature of the whole plant is the form of the 
joints, which are made, as described last year, so as to 
preclude the possibility of a leakage of ammonia. The whole 
pipe system after erection was carefully tested with a high 
air pressure before charging with ammonia. The result of 
the particular attention given to details is the possibility of 
erecting plants such as this where the cold is produced direct 
by the expansion of ammonia in pipes placed in the cooling 
chambers, instead of first cooling brine and then circulating 
this through the i, s as is generally done, such a transfer 
being accompani y an unavoidable loss. In many large 
plants erected by Messrs. Sterne there are miles of this direct 
expansion piping, which has been working for years without 
the slightest leakage. In one plant alone, erected some time 
ago for Messrs. Nelson Brothers, Nelson’s Wharf, London, 
there are about nine miles of this piping in constant use. It 
may be mentioned that the work was carried out in a 
remarkably short space of time, as the order was not placed 
until the first week of January, and the plant was designed, 
constructed, erected, and set to work in less than seven 
weeks. 

The contractors for the building work were Messrs. Lucas 
and Aird, and all was carried out under the supervision of 
Messrs. Galbraith and Church, consulting engineers to the 
London and South-Western Railway Company. 

We are informed that only a few hours’ working out of 
twenty-four keeps the required temperatures in these stores 
sufficiently low, and with a gas engine, where the expenses 
for motive power stop the moment this motor ceases running, 
the cost of working is thus reduced to that of the time of 
running, and is thus very low. 
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FOGS, CLOUDS, AND LIGHTNING, 

Mr. SHELFORD BipwE LL, M.A., F.R.S., in his lecture at 
the Royal Institution on the above subject, began by speak- 
ing of the popular idea that what is seen coming from the 
chimney of the locomotive or the spout of the tea-kettle is 
steam, whereas it is cloud, and steam is invisible. Never- 
theless, he thought that scientific men had acted in a 
high-handed manner by taking an old word and attaching to 
it & new meaning of their own; as Humpty Dumpty said to 
Alice, “‘ It is a question which is to be master, that’s all.” 
Then, by experiments inside glass globes containing common 
air, he showed how the expansion of air by means of an 
air-pump, will sufficiently chill it to cause some of the 
aqueous vapour in it to condense as light cloud. He 
showed how the floating dirt in the air—‘ great chunks of 
matter’ —favour the deposition of water as cloud, and how, 
as @ rule, no cloud or mist will form in air which has been 
filtered five or six times through tightly-packed cotton-wool, 
however much the air may be saturated with aqueous vapour. 
Mascart discovered that ozone in the air is a most powerful 
mist producer, and Aitken afterwards discovered this inde- 
pendently. Sulphurous acid in the air forms nuclei which 
tend powerfully to favour the deposition of water as cloud, 
and it is the chief cause of London fogs. The sulphurous 
acid afterwards oxidises into sulphuric acid, and he had 
calculated that the amount of the latter acid formed in the 
London district in one day, originating from the sulphur in 
coal, might amount to not less than 200 tons. Sometimes 
some of this is blown away. Sulphurous acid is the chief 
cause of London fogs, but the soot and tar in the air 
make them darker. Smokeless stoves will not diminish 
the output of sulphurous acid from coal fires ; the use of such 
stoves would make our fogs cleaner, but perhaps more 
frequent, more dense, and more deadly. One remedy would 
be to re-enact the Statute of Edward I., to make it punish- 
able by death to burn coal in London. When the evils of the 
London atmosphere become too grievous to be borne, we 
— probably substitute gas for coal as the standard London 

el. 


The blackness of thunder-clouds had appeared to him to 
be abnormal, so some few years ago he electrified a steam 
jet, and found that the opacity of the steam jet is increased 
when an electrical discharge is passed through it. When a 
water jet is so formed as to break into particles 2ft. or 3ft. 
from the nozzle, an electrified glass rod held near will cause 
the drops to disperse less than before, but if the rod be held 
very near indeed to the jet, it will cause them to disperse 
more than they did before. In the experiment of making a 





steam jet more opaque, there must be an actual discharge of 
electricity; a bit of burning touch-paper held near the jet 
causes a similar condensation. He thought the dust theory to 
be untenable as the cause of the condensation of the steam, 
and that it must be due to some disturbance in the air. 
When smoke is blown into the steam jet it causes no conden- 
sation, yet the presence of a red-hot platinum wire will 
sometimes act in the same way upon the jet as the smoulder- 
ing touch-paper. He thought the problem presented to be 
one more easily solved by chemists than by himself. He 
suspected it to be due in some way to dissociated atoms of 
oxygen and nitrogen. 

Mr. Shelford Bidwell said that he thinks the origin of 
atmospheric electricity to be still obscure, although there are 
many different hypotheses upon the subject. 


A NEW PHOTOMETER. 


In the library of the Royal Institution Sir David Salomons, 
Bart., exhibited a new portable photometer, all the metal 
work in which is of aluminium for the sake of lightness. 
It is furnished with an aluminium tripod stand, but the 
photometer is lifted from the tripod when it is used. Fig. 1 
is a perspective view of the instrument. On the right is a 





lamp with its tube for carrying a standard candle, also a 
chimney and screening tube set in gimbals, the whole con- 
nected by an arm with one tube of a binocular arrangement 
in which is the optical part of the appliance. The tube of 
the binocular nearest the candle has a reflecting prism upon 
it, the blackened back of which is represented in the cut. 
At the nearest end of the tube to the left is an opal screen. 
The long link embracing this tube and connected with the 
other one gives an automatic adjustment to the reflecting 
prism and candle arm. 

In each of the tubes two Nicol prisms are mounted, 
arranged as usual, but instead of the analyser being revolved, 
the polariser is capable of being turned. In use the light 
under test is made to fall upon the opal screen at the end of 
one tube, whilst a standard light, reflected by the prism, is 
viewed through the other tube. The opal screen is simply 
for focussing purposes, and can then be removed. When 
using the instrument, the polariser, which faces the brighter 
light, is turned until the two lights appear to be equal, the 
positions of the two polarisers are then read off by means of 
two scales on the instrument, and the distances of the two 
sources of light being known, the relative intensity of the two 
lights is ascertained by calculation. 

Fig. 2 shows the arrangement of the binocular portion of 
the photometer diagramatically. 
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The photometer packs into a sling case barely larger than 
those used for field glasses, and Sir David Salomons says that 
some of the advantages derived from this instrument may be 
stated as follows :—‘ Very powerful arc lights may easily be 
compared with one another or with a standard source of 
light. It may be used for measuring various sources of light, 
such as daylight out of doors with light in a room; and for 
the estimating of photographic exposures. That the instru- 
ment is exceedingly convenient, compact, portable, and easy 
to use, need scarcely be stated. It may also be employed for 
rapidly comparing the lights in one or more places far apart, 
which is frequently a great convenience. Two points alone 
might be urged against the principle. The first is that Nicol 
prisms are not, as a rule, sufficiently accurate for very close 
measurements. However, to make these prisms quite accu- 
rate, or at any rate sufficiently so for this purpose, is no 
difficult matter, as may easily be proved by taking a number 
of Nicol prisms at random and testing them. Secondly, errors 
are introduced due to internal reflections as well as reflec- 
tions which take place at the surfaces of the prisms. These 
losses occur for the Nicols in both tubes, and when the losses 
in each tube are deducted from one another for any positions 
of the Nicols, the difference will be found to be so small as to 
affect, to an inappreciable extent, the result.” 


THE AMALGAMATED SOCIETY OF ENGINEERS. 


THE annual report of the Amalgamated Society of En- 
gineers is later this year than usual in making its appearance, 
but it is a bulky volume of over 600 pages, and possesses more 
than ordinary interest, not only on account of the exceptional 
conditions prevailing during the twelve months it covers, but 
on account of several important trade questions to which 
special reference is made. Mr. John Anderson, the new 
General Secretary, in his introduction to the report, states 
that although it is now 42 years since the Society was estab- 
lished, the records for the past year showed from many points 
of view that it had been one of the most eventful in their 
remarkable history, and pointed to still greater development 
through the important changes which had been made in ‘its 
constitution. The year opened rather gloomily in the midst 
of the dispute on the Tyne and the Wear, which had 
resulted in an exceptionally large expenditure for dona- 
tion and contingent benefits. In addition, during the year, 
many vexatious disputes of a minor nature had occurred, 
some of which, however, were serious enough to involve 
considerable expenditure — notably those at Barrow-in- 
Furness, Bowling, and Ebbw Vale, whilst they were threatened 
with one at Hull last October, which would no doubt have 
assumed an aspect of considerable magnitude, had it not been 
averted through an honourable compromise being effected. 
Apart from all this, however, the year 1892 had been far from 
& prosperous one—in fact it was one of the worst years they 
had ever experienced, so far as the number of unemployed 
was concerned, and only surpassed in severity by the year 
1879, which was the worst year in their history, and which 
they hoped might never be repeated. For the purpose of 
comparison, Mr. Anderson gives the following table of the 
number of members receiving out-of-work support during 
each month of the two years 1879 and 1892 :— 
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It would thus be seen at a glance that the number of 
unemployed increased rapidly from January to April last year 
—as in that short space of time no less than 2547 members 
were added to the unemployed list—and fluctuated from then 
until October, when the numbers began again to increase, the 
year closing with 5440 members on the books. With regard 
to the financial operations for the year, the Society com- 
menced 1892 with 509 branches, and 71,221 members, and 
closed the year with 522 branches, and 70,909 members, being 
an increase of thirteen branches, with a decrease of 312 im the 
membership, which, however, was nothing like the loss sus- 
tained during the disastrous year of 1879, when the member- 
ship decreased by 1430. The total income for 1892 had 
amounted to £245,667, the largest sum ever realised in any 
one year of their history, and exceeding the previous year’s 
income by £55,893, but this, to some extent, was due to the 
contributions per member being increased to 1s. 6d. per week 
at the beginning of last April. The expenditure had amounted 
to £268,576, or an excess over the income of £22,909, which de- 
ducted from their reserve balance of £237,253 at the end of 1891, 
left their balance at the close of 1892 at the sum of £214,344. 
The chief items of expenditure had been donation benefit to 
out-of-work members, £116,664, which was, however, con- 
siderably under the similar expenditure in 1879, when it stood 
at £130,328; miscellaneous contingent benefits, £1624; sick 
benefit, £40,200 ; superannuation, £47,388 ; funeral, £11,387 ; 
advanced for benevolent grants, £4333; working expenses, 
£15,834; and printing, stationery, law expenses, &c., rent, 
and coals, gas, &c., £9864. 

The report next deals with the question of shortening the 
hours of labour to eight per day, which now occupies so much 
attention. So far as the Amalgamated Society of Engineers 
was concerned, this question, Mr. Anderson states, was 
assuming a practical form, as it was not only engaging the 
serious attention of all earnest trades unionists, but also the 
attention of employers themselves, several of whom had 
already conceded the eight hours’ day, notably, Messrs. Wm. 
Allan, M.P., of Sunderland, and Wm. Mather, M.P., of 
Manchester. In the first-named case Mr. Allan had made 
an agreement with his men that they should accept 5 per 
cent. reduction, he agreeing to adopt the eight-hour system, 
and so well had it worked that about the middle of the year 
he returned the amount of the reduction, so that the men 
commenced the new system from that time at the full rate 
of wages, which was rather remarkable, as the other 
employers in the district were threatening a 10 per cent. 
reduction at the time. In Mr. Mather’s case, this was 
another spontaneous offer on his part which was very 
important—in fact, he might say significant—when it’ was 
considered that upwards of 1100 hands were engaged at his 
works, and would no doubt have a great influence on the 
movement in future. In Mr. Mather’s case, he did not reduce 
the wages, but entered into an agreement with the men to 
adopt the system for twelve months, and if at the end of 
that time it was found to be a success it would be permanently 
adopted. There was also another smaller firm in the 
Manchester district which, he understood, had adopted 
the plan, and other arrangements had been made in the 
Ipswich district. Messrs. Hadfield, of Sheffield, had. also 
recognised the movement to a certain extent by adopting a 
week of 51 hours, so that, everything considered, the move- 
ment seemed to be progressing favourably, as the action taken 
by those employers must exercise an influence on the trade 
eventually. With regard to the position of the Society on 
the question generally, he might explain that no definite line 
of action had been laid down, but the members might be 
assured that every point was being narrowly watched, and 
-that, when the proper time arrived, no doubt a vigorous 
policy would be pursued, and he very much mistook the 
feelings and aspirations of his fellow members of the Society, 
which was the pioneer of the nine hours’ movement, if any 
opportunity of improving their condition in this respect was 
lost sight of by them. Their council, however, were at 
present fully alive to all that was now going on with 
reference to it, although he thought the members would 
agree with him in saying that their past policy had been wise 
and discreet. In support of the policy pursued by the council, 
Mr. Anderson quotes from a letter written to him by Mr. 
Wm. Mather, M.P., to the effect that their council had acted 
so wisely in allowing the forty-eight hours movement to feel 





its way before taking up any policy on it, that he held them 











464 | THE ENGINEER June 2, 1893, 


—— 
——— ee —_— 
— 








BLOWING ENGINES—LUXEMBURG BLAST FURNACES 


THE COCKERILL COMPANY, SERAING, ENGINEERS 
(For description see page 440) 








| 




















Air Delivery 























Delivery of 
Feed Pump 
\, Delivery of 
Circulating Pump 


a Air /nle& 
{ 




















June 2, 1893. 


THE ENGINEER. 


465 








——__ 


BRIDGES ON THE MANCHESTER SHIP 


CANAL 





MANCHESTER Suwip CANAL 


Railway deviations etc at Warrington 








A\ Acton Grange Viaduct. L&aNWRY \3 \March /7 
Walton new viaduct “* si- m= 
old» ° 

- new river bridge (Road diversion 
- swing bridge ~ : 
Stocktomheath swing bridge - 
LatchFord high level cantilever bridge 
Swing bridge. 
viaduct. L&aNWRY 











x =XOAUMSOOd 








17 





to Liverpoo/ 2a 
_— eS cena MIMI 
: q 
s* ne 
lige fl A 
er ane 


fe ae 
Ses? git 
MooreSt eae 
o ww 


0 we oe 
re Se aresbury Station 


r 
™ crest 





iad Oe NEL 
semi-t 







WARRINGTON 
Bank-gquay Station 











2 MNO roo 





qJ soe = 
I ar mu 
1a | paste | 

Z Deviation Roao i. 
tng ws 
Stony 


G 
Scale of Feet 


LR A sooo 


4 












i 
sit LA Rd a eM SE = 
I ey Missing 


LATCHFORD 





Se! 
i “i {Mien een Bui TTT 
“i | Manchester 


: rs ~* 0 Lym 
Seg Cagle '™m 
ay, a 
THELWALU’ 


> 
D1 Stockport 








“Tw Exooesr” 


Swain Enc. 


MAP SHOWING POSITION OF CANAL AND RIVER DEVIATION BRIDGES 


all in great respect for excellent tact and discretion in the 
management of their affairs. Mr. Mather added that he had 
never done anything in his life which had made him so happy 
as this act to his workmen, and he had no fears of the result. 
Even though they might lose something apparently, in the 
long run they would, he believed, be gainers. They must not 
suppose that he relied on the men doing in forty-eight hours | 
what they could do in fifty-three; that he had never expected, | 
—the defence and justification of the change would come 
from other considerations. Mr. Anderson then goes on to | 
state that there was not the slightest doubt about the action 
of Mr. Mather, and the result of the experiment was being 
closely watched by other employers in the trade, and perhaps | 
sooner than expected the whole question might be brought to 
the front. If so, he felt certain their council would, if it 
were the will of the members, be prepared to grapple with it | 
effectually. Another important question which had been 
much discussed in various important centres for some time 
past was the abolition of overtime. In fact, it had to a great | 
extent engaged the attention of the council, and in many | 
districts restrictive measures had been adopted which must, 
eventually, have good results ; for what could be more incon- 
sistent than to see many members working systematic 
overtime, whilst in too many instances their unemployed | 
fellow members could not get any work whatever. 
In conclusion, Mr. Anderson refers to the important | 
changes mace in the constitution of the Society at the dele- | 
gate meeting last year, which he hoped would tend to | 
further strengthen their organisation. What was con- | 
sidered by many at the time to be a most drastic | 
change, viz., the changing of the constitution of the | 
council, and the election of organising district delegates, | 
was, so far as his observation went, now thcse officers | 
had settled down to work, a reform in the right direction. 
Their new council was working harmoniously and effectively, 
and would in due time give a good account of itself; even 
now steps had been taken which it was certain would bear 
good fruit, and in conjunction with their district delegates, 
who were all doing splendid service in their different divisions, 
it would very soon be found that an impetus had been given | 
to the old organisation, which, let them hope, might far 
exceed the expectations of even the most sanguine supporters | 
of the new departure. 








THE MANCHESTER SHIP 


WaRRINGTON, the half-way house of the great Ship Canal, | 
the point of junction with the London and North-Western main | 
line, is apparently something less than half awake to its chances 
and opportunities. From the first inception of the scheme 
up to the present time the people have looked with half-hearted 
interest on the work in hand, and have done little or nothing 
to promote its completion. It cannot, therefore, be wondered 
at that the Canal Company have to a certain extent recipro- 
cated their action, and, at any rate for a time, shelved 
the construction of the Arpley Docks, which were so important 
a feature of their Act of 1885. For the present they are 
simply excavating the dock entrance from the Canal, and | 
cutting the river diversion channel. Anything like dock work | 
proper must stand over till later, or be undertaken by the | 
town, when they awake to their true position. And yet, 
whether the Canal when open prove as helpful to Salford and 
Manchester as is confidently anticipated or not, there can be no 
pt Warrington will benefit by it, and to a very large 
extent. 

On Tuesday Lord Balfour of Burleigh—assisted by Sir 
George B. Bruce, P.P. Inst. C.E., as assessor—presided over 
an arbitration at the Surveyors’ Institution, in which the 
London and North-Western Railway Company and the Great 
Western Railway Company claim compensation in respect of 
Injury by reason of having to build a bridge over the Ship 
Canal at Warrington. Mr. Pope, Q.C., Mr. Littler, Q.C., 
Mr. Cripps, Q.C., Mr. Freeman, and Mr. Moon appeared for 
the railway companies; and Mr. Pember, Q.C., Mr. Moulton, 
Q.C., and Mr. Balfour Browne, Q.C., for the Ship Canal. 

Mr. Pope opened the case, and said the claim arose under 
the 122nd section of the Ship Canal Act of 1885, which con- 
tained provisions to protect the London and North-Western 
and also the Great Western; to be dealt with later on. The 

roceedings must necessarily occupy many days, and every 
acility would be given by the railway companies to have the 
matter determined as speedily as possible. There seemed to 
be an impression that there had been an inclination to delay 
the opening of the canal on the part of the railway companies 
by a eons obstacles, but that was not the case. They 
could have called upon the Ship Canal to erect temporary 
bridges and put them to an unreasonable expense, but there 
had no such disposition shown. With regard to the 
claim for. compensation, the Ship Canal from Eastham to 
Manchester crossed the main line north and south of the 


CANAL. 





| ought to be multiplied by thirty-three years’ purchase. 


North-Western at Warrington, and the Chester and Man.- | 
chester line on a lower level. In order to obtain the necessary 
facilities for vessels on the Ship Canal the North-Western | 
and the Chester Railways had to be raised 75ft. above the 


water level. There was also to be a deviationline. The result | 


was that, instead of the North-Western passing over the Grand 
Junction in a comparatively level line, it would have to sur- 
mount a gradient of 1 in 135 in the direction of Crewe and 
Warrington. The North-Western had agreed to waive their 
rights under the Act of 1885, which gave them the power to 
keep possession of their works until six months after the 
removal of the low-level bridges, and the rest of the works of 
the canal were fit for public traffic ; and, in fact, though the 
Ship Canal were competitors, there had been every disposition 
shown to facilitate the opening of the canal. The nature of 
the claim was twofold, the two ingredients of compensation 


| being the increased cost of maintenance and the increased 


cost of working the traffic over the gradient. The increased 
cost represented a permanent depreciation of North-Western 
property, and the annual sum representing that depreciation 
In 
regard to the counter-claim put in by the canal company on 


the ground that the new deviations would extinguish the | 
existing cost of maintenance on the old lines, he submitted | 
| that the arbitrator had no power to admit anything in the 


nature of a set-off. 

Mr. Pember said the canal company were extremely 
anxious to get possession of the old lines so as to provide for | 
the opening of the canal at the earliest possible moment; | 
and his clients were for that purpose willing to deposit a sum | 
of money to meet the claim of the North-Western. He | 





BUILDING THE WARBURTON ROAD BRIDGE 


therefore asked what the total ultimate figure of the claim 
came to. 

Mr. Pope said this was really asking for a fresh agreement 
to give up the old lines before the time specified in the exist- 


ing agreement. There was nothing outrageous in the propo- 
sition that the lines might be given up before the award was 
arrived at; but he could not deal with it without consulting 
his clients. He could not then state the total amount of the 
North-Western claim. Mr. Cripps, in reply to Mr. Pember, 
promised to bring the question before his clients in regard to 
the joint line. 

Mr. Frederick Harrison, general manager of the London 
and North-Western Railway Company, was then called, and 
gave particulars of a total claim of over £323,000. 

The accompanying sketch plan shows the situation at a 
glance :—The Canal passes to the south of the town, and 
leaves the old Arpley bend of the Mersey available for dock 
space. Adjoining,and almost surrounded by this bend, are 
the Arpley meadows, presenting unbounded scope for railway 
sidings, warehouses, timber yards, and what not. Railway 


connection is already to hand both north and south by the | 
main line, and also east and west by the “low level,” | 





Warrington and Stockport branch. This latter railway 
crosses the Ship Canal at Latchford—see point K on plan— 
and a view of the new deviation bridge was published by us 
on the 17th of March last. 

The main line deviation bridge at Acton Grange—point A 
| on plan—was illustrated on the same date. Both these 
| deviations, after being inspected and passed by the Board 
| of Trade, have been taken over by the North-Western, 
|and are being now used as goods lines fora short time 
| before the final abandonment of the old existing lines 
|of way. The old “ Walton” viaduct—point C—was the 

work of Robert Stephenson, and at present carries the old 

Warrington and Chester line over the Mersey. The main 
| spans are 90ft. each, and the clear height above high water 
| is 38ft. at spring tides. The same arches at present take the 
| North-Western Scotch traffic ; the Crewe and Euston metals 
| taking off on the ‘“‘down” side, and passing under the 
| Chester and Holyhead line at a point further “up.” The 
| deviation bridge over the Canal is therefore double, and the 
| four lines are carried by five main girders erected at a some- 
| what severe skew ; the square span being 120ft. and the skew 
span 300ft. in the clear. 

Illustrations of this fine piece of railway work were given 
at page 230 and on 406 ante. The view on page 406 is 
| taken inside the truss, and shows the details of construction 
| so clearly that no description is needed. The mode of laying 
| the track in suitable troughing is also shown. The scheme 
of cross ties and wind bracing is best seen from the top of the 
girders; although this position is scarcely to be described as 
an ideal one for the camera. At some personal risk and in- 
convenience, however, we have managed to secure a typical 
| bit of this detail—as shown in the engraving, page 380. It 

should be remembered that there is a sheer drop from the 
top boom to the bottom of the cutting of 140ft., and this, the 
solid rock, with it may be a tip wagon or a locomotive or a 
steam digger for a pillow. In addition to the railway 
deviation bridges to which we have just referred, there 
| is much to interest a visitor on this section of the work. 
River diversions, road deviations, swing bridges, locks, turn- 
ing basins, and sluices, all seem to concentrate within a space 
of little more than two miles. The swing bridges, giving a 
| clear waterway of 120ft. when opened, are advancing well 
towards completion. The Latchford swing bridge is the least 
| forward one. The motive power in every instance is 
hydraulic; the pressure in the case of the Latchford Bridge 
being obtaincd from the power station which works the 
| Latchford lock gates. The accumulator tower of the station 
is seen under the railway bridge at Fig. 2, page 227—17th 
| March. 

There are several examples of this class of bridge, one being 
at Runcorn, another at Moore, about a mile down stream from 
Acton Grange Viaduct—see key plan: one at Walton—point E 
on plan ; another at Stockton Heath—point F on plan—only 
half-a-mile further up stream ; then the Latchford swing above 
| referred to—point H; another at Barton-on-Irwell, opened 
| for traffic some weeks ago; and one of shorter span carrying 
| Trafford-road across a branch of the Salford Docks. 
| The Company’s Act of 1885 provided for the construction 
| of yet another swing bridge on the line of the cross road 
| connecting Lancashire and Cheshire at Warburton. Subse- 
| quently, however, considering the smal! amount of the road 
| traffic and its slow character, the isolated position of the 
| bridge and the constant cost of maintaining a power station, 
| it was decided to divert the road and construct a high-level 
fixed bridge instead. Powers for this were accordingly taken 
in the Additional Works Act. This, and the one at Latchford 
carrying the new station approach, is of the cantilever order, 
and is constructed by Handysides, of Derby. The engraving 
herewith is interesting as showing the method of erection. 
The arms were built up north and south so as to maintain 
equilibrium, and, on their completion, when the shore ends 
had been secured to the abutments, the independent girders, 
which had been built on pontoons below, were lifted bodily 
and dropped into position by derricks, the cross girders being 
afterwards added. The width of road between girders is 
26ft., the span from centre to centre of supports being 207ft., 
and the length of the independent girder 92ft—-see page 460. 

The new road across the Arpley meadows at Warrington— 
point D—is carried over the old course of the Mersey by a 
bridge of still another type. The engraving on page 406, ante. 
gives a good general idea of the work, and is taken looking up 
stream. The actual span is 195ft. in the clear, the bridge 
having, as will be noticed, a slight skew. The road width 
between main girders is only 25ft., but, as will be seen, the 
footways are carried on the outside face of the main girders 
by extending the cross girders. The decking is formed of 
corrugated plates laid longitudinally. At Latchford is to be 
found a very striking example of how a great public improve- 
ment can be thwarted by the stubbornness of private indi- 
viduals. It will be seen that the new deviation road along 
the south bank of the Canal breaks here, and makes a con- 
siderable detour round a single house. This is the property 
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and home of the family of a late popular authoress; 
and by no means have the Canal Company or the local 
authorities been able to secure a right of way through 
the garden and grounds. Possibly the rising genera- 
tion may prove more open to reason; at any rate, for the sake 
of the general public, it is to be hoped that it will. 








THE IRON AND STEEL INSTITUTE. 





Tue Saniter process of desulphurising iron and steel by 
the joint use of lime and calcium chloride has, since the 
autumn meeting of the Institute at Liverpool in 1892, 
been subjected to a critical examination by Mr. Hilgen- 
stock, of Horde, in Westphalia, which has been pub- 
lished in Stahl und Eisen, the official journal of the 
German Iron Smelters’ Association, under the title of 
“‘ Metallurgical Errors,” on the 15th of January last. 

From this we learn that the announcement of the 
process has been received with general incredulity in 
Germany, where they are unable to recognise in the 
joint action of lime and calcium chloride a useful method 
for the transfer of sulphide of iron from fiuid iron as 
calcium sulphide to the slag, and consider that for such 
a change a third agent of high reducing energy is indis- 
pensable. This opinion appears to be the outcome of a 
single trial on a working scale where the sulphur ina 
basic pig iron was only reduced from 0-298 per cent. to 
0°202 per cent., combined with the results of a series of 
laboratory experiments on the action upon molten 
iron of mixed lime and ferrous sulphide in one 
case, and of sulphate of lime in a second. In the 
first instance, the sulphur in the iron treated was 
increased from 0°077 to 0°270 per cent., while in the 
second 0°416 per cent. was absorbed when sulphate of 
lime was strewn upon the surface of molten iron, a result 
similar to that previously obtained by Finkener. Upon 
these experiments, coupled with the assumption that 
sulphuric acid is produced in the presence of lime in the 
converter by the action of oxydising agents on the 
sulphur in the fiuid iron, Mr. Hilgenstock formulates the 
following proposition :—The deficient desulphurisation in 
the lime basic finery process is due to the continuous 
formation of calcium sulphate and its decomposition by 
the iron of the bath, which takes up the sulphur again. 
It is believed, therefore, as there can be no possible 
doubt that the universally familiar sulphate of lime is 
the chief obstacle to the desulphurising of iron, that 
Saniter’s “‘ mixture ” cannot be effective. 

The experiments upon which the above uncompromising 
opinion is based have been repeated by Mr. Stead, and 
the paper founded upon them formed the subject of 
discussion on the second day of the meeting. His results, 
however, do not confirm those of Mr. Hilgenstock. 
The experiment in which molten steel was poured upon 
mixed lime and iron sulphide was repeated with the 
variation of first sintering the mixture into a frit by 
strongly heating it in order to insure the simultaneous 
action of both constituents. This was tried with two 
varieties of cast iron, one very pure containing little else 
than carbon, and the other a high silicon Cleveland pig. 
In the first case the sulphur was changed from 0-008 to 
0-016, and in the second from 0°030 to 0°027 per cent., or 
there was substantially no change. In the sulphate 
experiments pure carbon metal was melted in one case 
upon a bed of sulphate of lime, with a covering of the 
same material, and in another with a mixture of four 
parts of sulphate and one of caustic lime with the 
following result, the fusions being made in lime-lined 
crucibles :— 


Sulphate of lime Mixed sulphate and caustic 
al 


one. ime. 
Carbon ... 3°95 changed to 1°4 .. 38°95 ... 23 percent. 
Sulphur... 008  ,, 0075 ... 0008 ... 0008 ,, 


Whence it appears that although sulphate of lime alone 
does give up some sulphur to the metal, no such action 
takes place when free lime is present in addition. Very 
similar results were obtained when open-hearth steel was 
treated in the same manner; sulphate of lime being most 
energetically acted upon by the steel, which increased in 
sulphur from 0-066 to 0-101 per cent., with the formation 
of a black cinder which floated to the surface, and con- 
tained iron, calcium, sulphur, and oxygen, but nota trace 
of sulphate of lime. 

Mr. Hilgenstock’s statement thatiron can take up sulphur 
from lime basic slags is negatived, not only by Mr. Stead’s 
experiments, but by the fact that during the afterblow of 
basic sulphurous iron in the converter the slags—although 
charged with sulphur—may be kept in contact with the 
metal for a long time without any re-absorption. How 
sulphates can be formed in the converter according to 
Hilgenstock’s hypothesis is not clear, as the sulphur must 
be first oxidised to sulphurous acid, then to sulphuric 
acid, and finally to sulphate of lime by the lime of the 
slag; which sulphate, according to Finkener and all 
other observers who have made the experiment, is imme- 
diately destroyed by contact with the melted metal. 
Such a formation is therefore not at all probable. 

With regard to the belief that a powerful reducing 
agent conjointly with lime is necessary for the removal 
of sulphur from iron as calcium sulphide, it is not neces- 
sary in the treatment of metal from the blast furnace to 
look outside of the carbon, silicon, phosphorus, and 
manganese naturally present in all cast iron. 

The final part, Mr. Stead’s paper, contains, in addition 
to numerous analytical results of the working of the 
Saniter process, a useful investigation of the distribution 
of sulphur in pig iron, which shows that it is difficult to 
arrive at trustworthy results unless the whole surface of 
the cross section be sampled, the centre and top of the 
pig being invariably higher in sulphur than the bottom 
and sides. In conclusion he hoped for more light upon 
a complex subject, and that theoretical errors, whether 
his own or those of others, might not hamper progress 
by posing as scientific truths. Having regard to the 
novelty, and many obscure points of the process, we 
cannot help thinking that this conclusion, indefinite 


though it may be, is better suited to the present state of 
our knowledge than the positive certainties offered by 
Mr. Hilgenstock on the other side. 

The further information as to the practical working of 
the process was contained in a supplementary paper by 
Mr. Saniter, accompanied by a report on the process by 
Mr. G. J. Snelus, F.R.S., from which we extract the 
following details :— 

“At the Wigan Coal and Iron Company a plant has 
been laid down for dealing with the whole make of a 
blast furnace. The plant and general arrangements are 
as follows:—The sand bed has been lowered to the ground 
level ; on this level, and in front of the blast furnace, is 
a ladle on a carriage; the ladle is provided with tipping 
gear. This plant cost considerably under £250 per fur- 
nace. The ladle is heated before the first operation, the 
mixture put on the bottom, a small cast iron plate being 
used to prevent the molten metal cutting under the mix- 
ture. The metal is then run in, and as soon as the 
reaction ceases is tipped into the lowered sand bed, and 
the slag raked out of the ladle, which is then ready for 
the next operation. This ladle treats from nine to twelve 
tons at a cast. The following twenty consecutive results 
show the amount and regularity of desulphurisation 
obtained :— 


Sulphur before. Sulphur after. 


Number. Per cent. Per cent. 
1 OO ... . 0°074 
2 07150 ... .. 0°064 
3 0-148. * . 0°067 
4 , BRB ws. os OR 
5 07134 = . 0°059 
6 _ —_oae ... 0°043 
7 & 0°057 
8 . 0°094 : 0°048 
9 i _—— . 0°037 

10 0°124 0°061 
ll 0-146 0-051 
12 0°108 0°083 
13 0°19 0°06 
14 0°258 0°047 
15 0-082 0°039 
16 0-097 0-035 
17 0°072 0°037 
18 0-076 0-029 
19 0-092 0°027 
20 0-098. 0°025 


The cost of materials is 4d. per ton on these charges, 
and the other costs, including labour and grinding, have 
been found to be under 2d. per ton. Among many other 
results obtained in this way, one may be mentioned which 
was worked at Dowlais, in which the metal contained 
only 0°64 per cent. manganese, the sulphur being reduced 
from 0°40 to 0°134 per cent., which indicates pretty clearly 
what may be expected from the ladle treatment under 
ordinary conditions. In dealing with larger quantities of 
metal, where it has been impossible to get the metal 
quickly enough from the furnace to the ladle, it has been 
found necessary to make the mixture more infusible. In 
order to accomplish this, it is desirable to replace a por- 
tion of the calcium chloride by the more infusible fluor 
spar. In this way the time taken for the fusing of the 
mixture is considerably lengthened, thus obtaining the 
desired action on the iron. Good work also continues to 
be done at the steel works, where large quantities of sul- 
phury iron are also treated on the basic open hearth, and, 
indeed, the record has lately been broken with an iron of 
the following composition :— 


Si. 8. P. Mn. 
0: ..... .Jee as ue &. « Oe 
Analysis of Bath when Melted. 

Si. 8. e. Mn. 
ime. . oe & = OS... .. C782 
Steel Made, 

C. Si. 8. E Mn. 
O18 .... Tree .. O87 .. OO ... OG 


The elimination of sulphur here shown from pig to steel 
is 92 per cent., the steel being of first-rate quality. 

The Wigan Coal and Iron Company, at the end of last 
month, had made over 16,000 tons of basic steel from 
sulphury iron, and had treated over 5000 tons of iron in 
the ladle at the blast furnace. Besides this, considerable 
weights have been treated at other works in the country 
with successful results. It is interesting, in following up 
the question of pure iron quality, that is to say, ingot 
iron from the Martin furnace, equal in chemical compo- 
sition and mechanical properties to the best of Swedish 
bar iron, to give the following analysis of consecutive 
charges made from white hematite at Wigan :— 


Phos- Mangan- 


z Carbon. qs; Sulphur. 
Number. Silicon. horus. ese. 
Per cent. Per cent. Ber cent. Per cent. 
7... Tees... OB .. “SE .. 
2... "085 ... i es Se ss See 
$..; =: | ot ae ~~ ae ae. 2 
4... . fe si + “ae =. “ee ... “ES 
a 3! . —— ee eee! 
6... a oc! gl sc aa. ae Oe 
& 2 * bis) EE ny nc, 
ics i — - — aa wee 
ae ee a =— Pea: me 
ee a Se i. Ee co ee 
ee nn ae 
. SPE oe | ee a <> EE cs OM 
a” eae. ee ae 
i Pe a 
15 24 : 015 |. 7008 31 
16 21 - “016. 003 30 
17 15 ra 012 |. +002 20 
18 14 . 013... *008 33 
19 115 - O12 .. 003 17 
20 14 = “7 . 003 23 
21 10 a “014. 004 19 
22 16 6 015. 004 32 
23 105 “ | 010 19 
_ ree aes ¥ a Sa . "oe ... “oe 
25... *36 me ... 7006 020 “BB 


This steel has been tested in Sheffied for various pur- 
poses for which Swedish bar is used, in making the 
highest class cutlery and tool steels, with marked success. 
It has also been found nearly equal tothe best charcoal iron 
for conductivity purposes. It welds splendidly. A piece 
which had been welded was turned and pulled in the 





testing machine; it broke clear of the weld, the line of 








which it was impossible to detect. The mechanical tests 
of No. 5 in the previous table, giving a breaking strain of 
24 tons, with 40 ~ cent. elongation and 77 per cent, 
reduction of area, being most extraordinary, an equal to 
or better than most tests given by Swedish bars. The 
following table gives the average mechanical test of the 
steel made in the basic open-hearth from sulphury iron at 
Wigan :— 

















| | | Length | Break- | Elon. |Redue- 

No.) C. Si 8 P. | Mn. [of speci-) in; : ion ¢ 
| | Ay strain. gation, 7 

Per | Per Per | Per | Per | Per | Per 
cent, | cent. cent. | cent, |Lnches. sq. in. | cent. | cent, 

1 trace) 049 | -050 | 57 | 8 | 28-4 | 278) God 
3 2 053-059 | 60 | 8 24°4 | 3071 | 52-6 
3 ns 050 | 053 | 54 | 8 25°1 | 29°6 | 52:7 
4/155] ,, | 051 | 052/57] 8 25°9 | 28°5 | 51-1 
5 | -205| ,, | 041 | 049 | 56) 8 27°0 | 27:1 | 47-2 
6 5 a 053-062 | *56 8 29°2 | 28:2 | 53-6 
7 » | 044 | 035 | 49 | 8 29°3 | 23°5 | 34-7 
8 | 99 2°; °070 | -70; 8 33°2 | 23:0 | 3149 
9 | 5, | 043 | -050 | -69 8 33°4 | 262 | 49-0 
10 | » | 054 | 065 | 70) 8 83°1 | 23:3 | 33-8 
ll Paes 056 | 045 | ‘58 8 39°1 | 21°8 | 41:8 
12 2 | » | 040 | -055 | 70 | 8 | 48°83 | 14:0) 22:8 








It is generally conceded by most authorities that about 
45 per cent. of sulphur is on an average eliminated in the 
basic Bessemer blow; this, unfortunately, is insufticient 
to allow a high sulphury iron to be used with advantage 
in this process. When, however, Mr. Saniter’s process 
is applied, the conditions aimed at being similar to those 
required in the basic open-hearth, a very satisfactory 
elimination take place; so much so, in fact, that iron 
containing nearly 0°5 per cent. of sulphur has been made 
into steel. In carrying out the process in the basic con. 
verter a somewhat larger quantity of lime than usual is 
put in, together with about 40 1b. of calcium chloride to 
the ton of metal. The blowing proceeds in the usual 
way, no difficulty whatever being experienced. The 
following results show the very efficient removal of 
sulphur which took place in charges treated by the 
Lilleshall Co.:— 





Number. Sulphur in metal used. Sulphur in steel made, 
er cent. Per cent. 
a s eee 
S . 0°32 55), aie | ee, 
4. 0°31 0-072 
ie '. 0°276 0-042 
6. 0°20 . 0°056 
a % 0°18 . 0036 
ae a ee... ae 
9 0-20 0025 


Comparing these results with ordinary work, we have :— 
Ordinary working, elimination of sulphur, 45 per cent.; 
desulphurised charges, elimination of sulphur, 78 per 
cent; the difference in the elimination recorded being the 
difference between good and bad steel.” 

This extract from Mr. Snelus’ report is given for its 
interest as showing the working of the process in fuller 
detail than has been previously available. 

** Experiment in Basic-Siemens furnace.—The pig em- 
ployed was made from a mixture of 95 per cent. of tap 
cinder with 4°2 per cent. of Irish aluminous ore, and 
1 per cent. of purple ore. The scrap was a mixture of 
all kinds. Calcium chloride was the purifying reagent. 

The following are particulars of this charge :— 

C, 1134, 
12 tons white cinder pig. 
3 tons steel scrap. 
1 ton 10 ewt. limestone 


lon: e , 
15 cwt. purple ore j Charged with the metal. 


1 ton 7 ewt. 2 qr. lime ) 

1 ton limestone 7. : 

16 cwt. 1 qr. pottery mine \° sed for feeding. 
7 cwt. 70 per cent. calcium chloride 


15 cwt. No. 3 common pig oh cent. P), used for pigging. 
1 cwt. 1 qr. 201b. 80 per cent. ferro-manganese added in steel 
ladle. 
Ingot made, 14 tons 15 ewt. 
Furnace full, 11.25 a.m, 
Furnace tapped, 10.35 p.m. 

The metal had all been melted down some time when 
No. 1 sample—melted sample—was drawn at 5 p.in. 
At 5.20, about 2 ecwt. of dry calcium chloride was 
charged, then more lime, then further 2} cwt. calcium 
chloride. At 6.10, No. 2 samples of metal and slag were 
drawn. More limestone and about 12 cwt. pottery mine 
then charged. At 7.15, No.3 sample drawn. At 8.15, 
No. 4 sample drawn, and about 4cwt. phosphoric No. 3 
pig added. At 8.20, more lime added, then further 
24 ewt. calcium chloride. At 8.80, 4cwt. No. 3 pig 

ded. Sample tested for sulphur. At 9.10, No. 5 
sample drawn. At 9.15, more pig charged. Both 
samples tested for sulphur. At 10, sample tested for 
sulphur. At 10.35, No. 6 sample drawn and furnace 
cast. 

The following tabulated statement shows the composi- 
tion of the metal and slag at the various stages :— 



























































| | | 
32 98a Fl PSaiFe6 F223 42 
Description. |Scrap.| Pig. = Es is Ae s Fe 3 ae as SEE 
| = 9A\e 8-2 94 = g4le ge ag4™ 
| | | — 
Per | Per | Per | Per | Per | Per | Per | Per po, 
cent, \cent.| cent, | cent. | cent. cent. | cent. | cent. 
Combinedcarb’n} — |1°27 | 0°20} ‘09)| ° 06 “06 “055 °100 
Silicon .. ..| — |0°186' 0:06] — | *08 | *006| trace | trace | — 
Sulphur .. ..| °06 {0°879| 0°32 | °181; *14 | *129 3, 041)"04 
Phosphorus ..| — |2°568} 1°075] — | ‘591, °163) 054) 027/03 
Manganese ..| — —/o2}; — | — =< pis — {504 
ipM. | PM. | PM. | PM. | PM. | PM. | 
Time.. .. ..) — | —] 5 | 6.10 | 7°25 | 8.15 | 9.10 [10.85 | — 
Corresponding Slags. 
Description. ‘. . 3. 4, St i 
Per Per Per Per Per | Per 
cent. | cent. | cent. | cent. | cent. | cent. 
Gilion .. «. oo oo o+| 28°S | 16°O | 14°83 | 12°8 j11°6 | 10°8 
Ferrous oxide .. .. ..| 5°89, 8°59) 8°79] 4°11 5°65 | 7°19 
Ferric oxide.. .. .. ..| 85 | 2°6 2°6 2°6 28 | 2°6 
Totallime .. .. .. ..| 40°24 | 49°6 | 50°O | 50°94 | 55°64 | 57°0 
Sulphur... .. «. 3s. 0 815 0°576) 0°507| 0°480) 0°659 0°645 
Phosphoric anhydride 11°75 | 16'1 | 10°2 | 22°49 | 18°74 _ 
Alumina 4. ow oe ee] = 6°0 = 4°0 - - 
Calctumchloride., .. ..| = 5°87 _ = = 8°09 
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Mechanical Test of Steel. 
Reduction Reduction Elonga- Breaking 
Section Area. of Area, of ion. strain. 
Per cent. Per cent. Per cent. ai . 
§ round 3068 ... ‘1299 eee 57°6 os; ee 23°7 
Length of test-piece, 8ins.” 


In the diseussion of the papers the President thought 
that it was better to avoid the difficulty of having to 
desulphurise by not making highly sulphurous pig iron. 
Probably a medium quality in which neither silicon or 
sulphur was very high would be the most advantageous 
material for steel makers. vee ; 

Sir Lowthian Bell considered, in view of the discrepant 
results obtained by the laboratory observations, that such 
experiments could not reproduce the conditions prevailing 
on the large scale, and that the question could only be 
determined by actual experience. 

Mr. Walton, of Wishaw, considered that the use of 
manganese in the basic process was merely necessary as 
contributing fluidity to an otherwise inflexible slag con- 
taining much lime when there was not the necessary 
amount of silica present. 

Mr. Martin, from the results of some trials made at 
Dowlais, thought that in its present form the Saniter 
process was too irregular in results, but that it would 

robably be improved. He advocated the use of a com- 
Fined process of steel making from ordinary pig iron, 
namely, to remove the silicon in a Bessemer converter by 
a short blow, and then to finish with lime in a Siemens 
furnace. By this means lime would be saved, and the 
slag, being proportionately richer in phosphoric acid, 
would have a higher selling price. 

Mr. Hawdon gave an account of some trials made at 
Newport under disadvantageous conditions, a shallow 
foundry ladle being used instead of the deep vessel 
recommended by Mr. Saniter. The reduction in the first 
case was, in silicon, from 1°2 to 0°93 per cent., and of 
sulphur, from 0°06 to 0°02 per cent. With a very hot 
Cleveland iron the figures were, silicon, from 4°38 to 2°4, 
and eulphur, 0°019 to 0013, and with white basic iron, 
silicon 0°4 reduced to a trace, and sulphur, 0°19 to 0°12 
per cent. He thought the process would be of value in 
purifying forge iron for puddlers use. 

Mr. Tosh mentioned an experiment with white 
hematite iron, which had not been successful. The 
chloride of calcium was made on the spot from limestone 
and hydrochloric acid. 

Mr. Webb, as a manufacturer, spoke of the excellent 
quality of the billets made at Wigan by the process, 
which satisfied all the requirements of a high-class 
malleable iron. 

Mr. Snelus agreed with Mr. Stead as to the improba- 
bility of sulphuric acid being formed in the converter as 
supposed by Mr. Hilgenstock, and pointed out the 
advantage of using carbonate of lime in the Saniter 
process in addition to caustic lime, as the carbonic acid 
evolved stirred up the metal and increased the contact 
with the flux. 

Mr. Percy regretted the absence of Mr. Saniter, and 
stated that up to the present time the process had been 
applied in the production of about 18,000 tons of steel 
at Wigan. 

Mr. Harbord considered that the use of calcium 
chloride in the process was to promote fusibility in the slag, 
whereby lime was brought in contact with the sulphurised 
metal, in a condition favouring its removal. 

In reply Mr. Stead dissented from Sir Lowthian Bell’s 
statement as to the inutility of laboratory experiments, 
and hoped on a future occasion to have further informa- 
tion to communicate to the Institute. As regards the 
possibility of the slag being deteriorated for agricultural 
purposes by the calcium chloride, he had found that a 
2 per cent. solution of the salt had no injurious effect 
upon vegetation. 

The Lechatelier pyrometer, which has already been 
brought before the Institute on several previous occasions, 
was described by Professor Roberts-Austen in a new 
form, having a photographic recorder arranged for 
registering the variations in temperature of hot blast 
stoves. The instrument described and exhibited has 
been fitted at the Dowlais-Cardiff works of the Dowlais 
Iron Company, the arrangements for the installation 
being on the most liberal scale, no less than 360 yards of 
wires having been laid down for connections between the 
thermoscopes placed on the horseshoe main of a blast 
furnace and the recording galvanometer. The arrange- 
ments of the protecting tube and the packed joint in the 
main are similar to those previously adopted by Mr. 
Charles Bell at the Clarence Works. 

That records of great interest may be obtained by this 

instrument was evidenced by two enlarged diagrams of 
curves produced. The first of these showed the normal 
working of a furnace with three Cowper stoves, in which 
the temperature of the blast oscillated in a regular 
manner between the two limits of 950 and 1400 deg. Fah. 
In the second, when the furnace was working irregularly, 
the range was from 780 to 1180deg., and one stove got 
as high as 1570 deg., which was traced to a defective 
— of the hot-blast valve, whereby air already heated 
passed through a second time. 
_ A very valuable modification of the recorder has been 
introduced in a recent form by the introduction of a 
subsidiary mirror which diverts the ray of light from the 
drum and throws it on to transparent divided scale on the 
top of the camera, so that direct observation can be made 
without seriously interrupting the progress of the photo- 
graphic record. In this way it becomes possible to con- 
trol operations at the moment instead of waiting for the 
record to apply remedies after the event. 

The chief advantages which may be claimed for the 
appliance are as follows:—(1) A check is placed on the 
gas-men, and, to a less extent, on the men at the furnace 
— (2) Inferences may be drawn as to the conditions 
which prevail in the interior of the furnace. (8) Accurate 
information may be gathered as to the time of reversal of 
the valves, and of casual admission of cold blast. 
Certain indications, afforded by the curves, show that 


(4)' 





changes have been effected in the accessories of the blast- 
furnace, such as the removal of tuyeres, alterations in 
breast-plates, &c. &c. It should be observed that the 
appliance is popular with the workpeople, who find that 
regularity in conducting the details of the various opera- 
tions means increased output, and, moreover, the gas- 
men recognise that it is to their advantage to have an 
autographic record of the way they have done their work. 

In discussion, Sir Lowthian Bell and Mr. Martin spoke 
favourably of the utility of the instrument as developed 
by Professor Roberts-Austen. 

A paper by Mr. John Head, entitled, “Notes on 
Puddling Iron,” was taken next. This was for the most 
part a review of the older chemical work on the subject 
and of the investigations made by Mr. H. Louis for the 
late Sir William Siemens during his experiments on the 
regenerative and rotating furnaces, and, apart from a 
drawing of the new Siemens furnace as applied to 
puddling, was only of historical interest. 

The meeting, after taking the formal closing business, 
then adjourned, leaving one paper on the list, that by 
Mr. P. Kupelwieser, on ‘*The Manufacture of Basic 
Steel at Witkowitz.”” This describes a method of com- 
bining the Bessemer and Siemens processes in the order 
advocated by Mr. Martin in the discussion on the pre- 
ceding paper by Mr. Saniter, the converter being used 
for oxidising silicon and manganese by a very rapid blow, 
while carbon and phosphorus are removed in a more 
leisurely manner in the basic open-hearth furnace. 








PRIVATE BILLS IN PARLIAMENT. 





In briefly reviewing the progress made by Private Bills in 
Parliament previously to the Whitsuntide recess, or what 
amounts to the same, the work done by the Upper and 
Lower Houses respectively in disposing of them for good or 
evil, as the case may be, it will be found that the two Houses 
proceeded nearly pari passu. Although the number of Bills 
originating, or first introduced, in each House, is not the 
same, the rate or percentage of progression is nearly identical. 
But of a total of 163 Bills published in our list in THE 
ENGINEER of last week, twenty-one have either received the 
Royal Assent or are simply awaiting it in conscious assurance. 
If we add to the latter number eight which have happily 
cleared both Houses, and merely require some formal agree- 
ment to amendments, and deduct the sum from our fore- 
going total, there remain 134 Bills yet to be put through one 
or more stages before the labour of the session is fairly con- 
cluded. It must be borne in mind that in this category is 
not included any of the Confirmation Bills regarding 
Provisional Orders, a few of which have already been 
presented to the attention of our readers. It should be noted 
also that a large proportion of the 134 remaining Bills, as 
will be seen from our list, are in a very advanced stage. The 
number of those which have not passed the second reading 
in one or other of the Houses is very small. There are sixty- 
nine Lords and ninety-four Commons Bills, thirty-eight of 
the former of which have passed the third reading in their 
own House, and forty-two of the latter have been advanced 
to the same stage in the House in which they originated. 
While the work thus done by the Commons is a trifle under 
50 per cent. of the gross amount to be got through, that of 
the Lords is a trifle over the same proportion, which confirms 
the statement made at the commencement of our article. 

On Monday, the first day of the returned sitting of the 
Commons, several Bills were passed, and others ordered to be 
passed on to the second reading, and others to a still further 
stage. A third reading was accorded to the Bodmin Water 
Bill, which had the good fortune to be passed as well, the con- 
sent of the Prince of Wales, as Duke of Cornwall, having been 
signified. This Bill is one of modest pretensions. It seeks 
merely to extend the limits of its supply, to construct new 
works, and to raise £15,000 additional capital. A very 
different document, which was also read a third time and 
passed, Her Majesty’s consent having been signified on behalf 
of the Crown and Duchy of Lancaster, is that which empowers 
the London and North Western Railway to undertake the 
construction of new railways, make deviations, widenings 
and alterations in connection with the Rickmansworth branch, 
the Daventry and Leamington line, to run a short branch to 
Sheffield, to widen its line at Birmingham, and to carry out 
other extensive works. About four and a-half miles is the 
total length of the new lines to be built, and the sum asked 
for in the shape of further funds amounts to £600,000 in 
shares, and £200,000 in loans. The Runcorn Commissioners, 
formerly the Runcorn Water Bill, and the Fishguard Bay, 
Railway and Pier Bills—both Lords—have been read a 
second time and sent to a Committee. Under the provisions 
of the former Bill, the Commissioners’ petition to be 
authorised to acquire the undertaking of the Runcorn, 
Weston and Halton Waterworks Company, to dissolve the 
said company, to purchase a supply of water from the Cor- 
poration of Liverpool, and to borrow money to the extent of 
£75,000. Provision is also made for securing funds for the 
costs of the parliamentary proceedings, and for such further 
sums as may be approved by the Local Government Board. 

Amendments of the Lords in connection with the London 
Hydraulic Power Company’s Bill were agreed to by the 
Commons, so that, as the Bill has been read a third time in 
both Houses, the company may be congratulated on the 
successful issue of their efforts. To carry out the purposes 
of what may almost now be regarded as an Act, a sum of 
£375,000 is required. In the House of Commons, on Tuesday 
last, the North-Eastern Railway Bill, which has already been 
read a third time in the Lords, was under the consideration of a 
Committee and passed. Its scope is somewhat extensive. Its 
object is to authorise the company to construct new railways 
and widenings in connection with the Blyth and Tyne Rail- 
ways, Port Clarence line, and the York and Normanton 
and Leeds, Selby line, and to exercise the general powers 
with regard to roads, level crossings, bridges, and property, 
usually granted to the promoters of similar undertakings. 
The length of the new lines is seven and a-half miles, and 
the estimated capital for the whole scheme is £500,000 in 
shares and £166,000 in borrowed money. It is satisfactory 
to notice that no less than eight requisitions have been 
lodged to withdraw petitions against the London Improve- 
ments Bill, among which occurs the name of the Duke of 
Bedford. 

The Confirmation Bills Nos. 1 and 2, relating to the Pier 
and Harbour Provisional Orders, have been a third time 
in the Commons and passed. We have previously drawn 


attention to the several Orders provided for in the second of 
these Bills, and have therefore only to mention those 
included in No. 1. First in the list is the Criccieth Pier and 
Harbour Company, who, by the Order, are authorised to com- 
plete a breakwater, pier, and quay at an estimated cost of 
£15,554. Next appears the Morecambe Pier Company, which 
constructs its pier from a point commencing immediately 
opposite the west end of Regent-road. There was another 
scheme in the same locality soliciting the sanction of the 
Board of Trade, as referred to in one of our early articles, 
which took off at Alexandra-road. According to the plans 
proposed, the one line of pier would have intersected the 
other, and it would have been impossible for both the under- 
takings to have been authorised. An arrangement was 
fortunately agreed upon between the separate promoters of 
the rival schemes, and the Alexandra-road application was 
withdrawn. It may Laarer | be a survival of the fittest, for 
whereas the pier promoted by the parties withdrawing their 
application was intended to be —_ 850 yards in length, the 
similar structure starting from the other approach which, 
with some modifications, has received the approval of the 
Board of Trade, will run seaward for a distance of 1403 yards 
or thereabouts. It is estimated that the total cost of the 
work will amount to £50,000, of which it is proposed, by the 
powers of the Order, to borrow the first instalment of £15,000. 








HENRY H. LAIRD. 





WE regret to state that Mr. Henry H. Laird, one of the 
partners in the world-famed shipbuilding firm of Laird 
Brothers, of Birkenhead, died somewhat suddenly on Friday 
morning, May 19th, at his residence in Birkenhead. The 
Lairds have been closely identified with the development of 
shipbuilding and engineering for more than half a century. 
The present heads of the firm, Messrs. John and William 
Laird, and their brother now deceased, were the third genera- 
tion carrying on the shipbuilding business. Mr. Henry Laird 
was born on May 21st, 1838, and hence was within a couple 
of days of his 56th birthday when he died. After receiving a 
sound commercial education at 2s, local school, he was sent to 
France, and subsequently entered the works of the Messagerie 
Maritimes at La Ciotat. At this time, circa 1856, iron ship- 
building was being carefully fostered by the French Govern- 
ment, and the vessels turned out at La Ciotat for the 
Messageries Imperiales, as it was then, were from a scientific 
point of view much superior to those we were building. It 
is often forgotten that we manufacture ships, whereas with 
the French designers every step was the result of a scientific 
analysis. Mr. Henry Laird remained at La Ciotat for nearly 
three years, and the knowledge of naval architecture he 
attained there has since been of the greatest service to his 
firm. He joined his brother as a partner in 1862, and from 
that time up to the present the firm has enjoyed a career 
of prosperity. In the matter of warship design, Mr. Henry 
Laird was singularly successful, and nearly every naval Power 
possesses one or more specimens of his work. In our service 
we have several, while the navies of the South American 
— are almost entirely the design and build of the Mersey 


It is a remarkable fact that nearly all our knowledge of the 
modern conditions of naval warfare has been derived frem 
vessels designed and built by Laird Brothers, of Birkenhead. 
Thus the Alabama demonstrated what a comparatively fast 
steam cruiser could accomplish against purely merchant 
vessels, and also how unable these so-called armed merchant 
cruisers are to cope with a warship. The Huascar and her 
history are too familiar to our readers to need repetition. 
H.M.S. Rattlesnake, the first sea-going torpedo ship which 
could keep the sea and be relied upon to be in perfect order; 
the Chilian torpedo catchers Almirante Condell and Almirante 
Lynch, both of which took part in one of the most sanguinary 
wars of the century, and which demonstrated what could 
be practically accomplished by a resolute foe with a fast 
to: o ship; the Argentine armoured battleships Libertad 
and Independencia, which have been described as the two 
most remarkable war vessels afloat; these and many other 
warships are entirely the design of Mr. Henry Laird. In the 
various types of merchant ships he was no less successful; 
but there was one type which the Lairds would never touch, 
and that was the ‘ocean tramp.” As instances of the 
highest class of ocean mail steamers, the vessels of the 
National line in their day were among the finest afloat, while 
among more modern mail steamers the Columbia holds a 
front rank in the Atlantic. In the design of ocean-going 
cargo and cattle steamers we may mention the Angloman 
and Camberman as being two of the finest vessels in the 
trade. For coasting and cross-Channel service the steamers 
of the London and North-Western, Great Western, Lanca- 
shire and Yorkshire Railways, and the City of Dublin Steam 
Packet Company, are instances of high speed on small dis- 
placement. 

As is well known, shipbuilding as an industry has departed 
from the Mersey as from the Thames, and in both rivers is 
now only represented by firms who are something more than 
mere manufacturers. The vessels built by the Lairds, 
whether for war or for commerce, are distinguished by 
beauty of form, excessive strength, and high efficiency, and 
we should say high cost. Messrs. Laird will not build a cheap 
ship, and yet their yard is now as busy as itcan be. Mr. 
Henry Laird was not an investigator or inventor, and his 
name is unassociated with any of the great improvements 
that have taken place in naval construction; but his talent 
lay in the direction of utilising the discoveries of others, and 
he was not only a close student of naval science, but a 
practical workman, who saw intuitively where an improve- 
ment could be effected. Mr. Henry Laird had a special 
perception for the form of least resistance, and where he 
was allowed a free hand he gave the under water section of 
his vessels the most beautiful shapes. Messrs. Laird’s vessels 
are invariably easy to drive, and this, doubtless, is accounted 
for by the correct design adopted. 

Mr. Henry Laird in business matters was a remarkably 
cautious, shrewd, and eminently just man, kindly and genial 
to all about him; and “Mr. Henry” was a favourite with 
workmen of all ranks. In private life he was a fine specimen 
of the well-bred employer. He was taken ill last Monday 
week, and eventually pneumonia set in, which proved fatal 
last Friday. He was buried on Monday last, amid every 
demonstration of respect from all classes of society. He was 
a member of the Council of the Institution of Naval 
Architects, and a member of the Institute of Mechanical 
Engineers. He leaves a widow, four sons, and a daughter. 





One son is at present serving as & lieutenant in H.M.S. Swift, 
and another P with Messrs. Denny, of Dumbarton. 
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MANCHESTER SHIP CANAL—WARBURTON ROAD BRIDGE 


MR. E. LEADER WILLIAMS, M. INST. C.E., ENGINEER 
(For description see paye 465) 
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VYRReTicAL MIL LING MACHINE The vertical spindle slide, which is 27in. long, is 
sg rs : ni counter-balanced by a weight suspended inside the 
MESSRS. HULSE AND CO., SALFORD, ENGINEERS. frame, and is adjustable vertically upon V slides 
: ldin. wide, through a distance of 18in. by a screw 
and nut. The spindle is of steel, 44in.diameter, with 
hard gun-metal conical bearings, and a hardened 
steel adjustable tail pin, and is driven direct by a 
strap pulley 30in. diameter by 6in. wide, deflected 
by guide pulleys to a driving shaft below, on which 
is a five-speeded cone pulley affording, with the 
changes provided in the countershaft, ten uniformly 
graduated changes of speed. A chuck is fitted to 
the spindle nose for gripping and withdrawing 
cutter arbors without driving in and out a cotter, 
and an adjustable lower support is provided to 
afford increased steadiness to long cutters. 

The removable circular table is 30in. diameter, 
and the table below it measures 32in. by 2din. 
Variable self-acting feed motions longitudinal, 
transverse, and circular, are provided, readily 
applied, suspended independently by cone clutches, 
and changed in direction by clutch and lever and 
bevel‘reversing gear. The profiling screw actuating 
the bottom table slide may be readily disengaged, 
so that the table, controlled by a suspended weight, 
with a model upon it, may be held against an ad- 
justable ‘‘ pointer ’’ attached to the main frame. 

For forcing the lubricant on to the cutter, a 
rotary pump, drawing its supply from a tank in the 
bed, is provided. The weight of the machine is 
approximately eight tons. 








BERLIN WATERWORKS. 


Mr. Gritt has described the new municipal 
waterworks, constructed at the Miiggel Lake, near 
Berlin, of which he is the engineer and manager. 
The lake is 4333 yards in length from east to west, 
the width from the inlet from the Spree to its out- 
let is 2492 yards, and the depth over three quarters 
of its area is 26ft. The lake has a capacity of about 
44 million cubic metres of water. This quantity 
may perhaps not be considered much when it is 
mentioned that last year the total consumption of 
water in Berlin amounted to 32 million cubic 
metres. The Upper Spree admits tothe lake about 
9-9 cubic metres of water per second, but as the 
waterworks only take from it about two cubic 
metres per second, the fear that navigation on 
the Spree might be impeded through the diversion 
of that quantity of water is practically out of the 
question. For the present it is not intended to 
utilise during the twenty-four hours of each day 
the whole of the available supply at the new works. 
A subsidiary or distributing water station, situated 
at Lichtenberg, is connected with the works at the 
Miiggel Lake. In the latter the water is obtained 
from the lake and purified by filtration. Compen- 
sation reservoirs have been built at Lichtenberg, 
and out of which, by means of steam power, the 
water is forced through pipes to the town service of 
distributing mains. These reservoirs to a certain 
extent store up for future use that quantity of 
water which is for the time being not required. At 
the central works at the Miiggel Lake two sets of 
pumping engines are used. The first raises the 

water to the filtering basins, and the second set 
VERTICAL MILLING MACHINE. between circular table and spindle, and 24in. between ; pumps the filtered water to the Lichtenberg works station. 
— the lower compound table and spindle. The main frame is | In order as much as possible to insure the purity of the water, 

THE vertical milling and profiling machine, illustrated | of hollow form, very rigid to prevent vibration, and has cast | it is intended to acquire a stretch of land along the bank, 

above, admits 54in. diameter 15in. in height maximum | with it the horizontal slide bed with lubricant tank inside. | 3083 yards long, between the waterworks on the Miiggel Lake 
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CHICAGO EXHIBITION—TWENTY-HORSE POWER OIL ENGINE 


MESSRS. WEYMAN AND HITCHCOCK, LIMITED, GUILDFORD, ENGINEERS 
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TWINTY-HORS= POWER OIL ENCINE, FIG. 1—FRONT VIEW 





TWENTY-HORSE POWER OIL ENGINE, FIG. 2—VALVE GEAR VIEW 


~—which are situated above Friedrichshagen—and Rahnsdorf. ; grating which prevents the passage of floating objects, and 
By this means the pollution of the water will be rendered im- | the water then reaches a reservoir through a walled canal. 
possible. The water flows from the deep part of the lake | The water passing from the reservoir enters three cast iron 
towards the bank along a channel, having at the shore end a | pipes, 3ft. in diameter, and by means of vertical pumps it is 








raised to the filtering basins. The base of the filters is formed 

| of rock-stone, surmounted by a bed of gravel. The supply to 

| the filters and the drawing off of the filtered water are auto- 

| matically regulated from the basins. After being filtered, the 

| purified water is passed into a reservoir, from which it is 

| pumped through mains to the Lichtenberg works for distribu- 
tion among the Berlin service of town mains. 








TWENTY HORSE-POWER OIL ENGINE. 


THR engravings herewith represent a three-cylinder 20-horse 
power ‘‘ Trusty ” oil engine, exhibited in the Chicago Exhibi- 
tion. The three cylinders are connected to a three-throw- 
crank shaft, with cranks set at 120 deg., so that the work of 
the three cylinders is well distributed throughout the period 
of each revolution. The valve gear is worked from one cam 
shaft, driven by silent worm gearing. The engine is fitted 
and controlled with one governor of the rotative type, but 
either of the cylinders may be cut out at will, the valve gear 
for each being worked by separate cams. With the exception 
of the changes in form necessary to the vertical construction, 
the engine is composed of working parts which operate in the 








FIG. ©—=ND VIEW 


| same way as those of the horizontal engine which was 
described in our impression of the 4th December, 1891. 

Fig. 1 shows the front of the engine, and Fig. 2 shows the 
arrangement of the valve gear arms centred upon a fixed 
shaft and operated by cams, one of each set, of which is 

| controlled as to position by the governor, as in the horizontal 
| engine. Fig. 3 shows the end of the engine, and thereby the 
| valve levers and the double pump for supplying air to the 
ignition tube lamps, and for circulating water round the 
jackets. The engine is supported on a strong bed-plate of 
| good form, carrying the cylinders on eight turned columns 
| fixed by tight fit in holes on the sides of each bearing, and 
| fastened by nuts which are accessible. The crank is carried 
| in four large bearings and fitted with two fly-wheels. The 
engine is of good design, and works with ordinary petroleum 
| lamp oils or with the heavier Broxbourne oil. It is made by 
| Messrs. Weyman and Hitchcock, Limited, Guildford, 
and is exhibited in the Chicago Exhibition by Messrs. 
Baker and Co. 








FOUNDATIONS FOR AN ISOLATED ENGINE IN 
A TALL BUILDING. 
THE recently opened Hotel Waldorf, at Fifth Avenue and 


Thirty-third Street, of which H. J. Hardenberg is the architect, is 
| a fourteen-story building of iron, stone, and brick. The laundry 
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in this building is situated upon the top floor, and it was 
desired to have a special engine to furnish power for the operation 
of the laundry machinery. It was essential that such operation 
should be unaccompanied by vibration and noise, and special study 
was, therefore, given to the installation of this isolated engine 
plant. The engine is a 14in. by 16in. Metropolitan, of Donegan 
and Swift’s make, making 125 revolutions per minute, and is 
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rated at 80-horse power. With its pillow blocks, fly-wheel, stone 
base, and carrying frame, the engine weighs about thirty tons. 
The pare ee adopted is shown in the accompanying figure. 
One end of the three 12in. I beams A rested upon an outer wall, 
and the other ends on a part of the internal iron construction, 
These beams were bolted through and through, brick arches 
turned between them and the top concreted flush. Upon the to 
of the two outer beams and conforming to the shape of the engine 
stone B, the 6in. angle frame C was tap-bolted, forming in effect a 
shallow rectangular pan. Layers of hair felt were then cut to 
shape and placed within the frames C C. This was laid on to 
such thickness that it maintained a depth of 4in. after the 12in. 
granite bed stone had been placed upon it. The bed stone B is in 
two sections. Each is given a firm and equal bearing in the felt. 
The stone rests 2in. below the top of the angle frame C C, and on 
the power-transmiiting side of the engine impinges against it to 
guard omy thrust or other movement. The engine frame E is 
fastened to the cap stone by the bolts F, the bolt heads being 
een in the granite base, and the nuts set up on the engine 
rame. 

The entire carrying frame A A, &c., is built se te from the 
floor structure Be wad G GG. The flooring ri H is given a 
clearance I on all sides of the carrying frame. The arrangement 
has been found in operation to secure the desired freedom from 
both vibration and noise.—The Engineering Record. 








LETTERS TO THE EDITOR. 
(We do not hold l ible for the opinions of 
e ourselves a, opinions of our 





CARNOT’S FUNCTION OF THE TEMPERATURE. 


Stmr,—Mr. Donaldson requests my definition of the difference 
between Carnot’s theory of heat and that of Clausius, surmisi 
‘*an impartial student would come tc the conclusion that I thought 
there was not any.” Published papers of mine—some years back 
—gave, in a few paragraphs, my epitome of M. Clapeyron’s analysis 
of Carnot’s reasoning, reading thus :— 

**(4) A definite amount of power and a quantity of heat passing 
from a hot to a colder body, are quantities of the same nature ; 
and may be substituted one for another reciprocally, in the same 
manner as in mechanics a body falling from a certain height, and 
a mass moving with a certain velocity, are quantities of the same 
order and can be transformed one into another. (5) If by pass- 
ing heat from one body to another, in any other way, it was possible 
to realise a larger quantity of power, we should employ one 
of the power to restore heat to the first body, and have a residue 
crea’ absolutely without consumption of heat; an absurd result 
which would imply the possibility of creating, either power or heat 
in a gratuitous and indefinite manner. (6) The machine implied in 
the foregoing statements is strictly reversible ; that is to say, from 
a given quantity of heat operated on, we may obtain a definite 
amount of power; or, reversing the action and expending a 
= amount of power, an equivalent quantity of heat will be 

leveloped.” 

If, with a full knowledge of the source of such statements, we find 
honourable and learned gentlemen writing in the following strain, 
what are we to think of it? ‘‘Carnot’s theory, after being brought 
into an elegant analytical form by Clapeyron, proved a hindrance 
to the new and true view; according to which heat must be 
expended to produce work ; and this new view could not be ac- 
cepted until Carnot’s theory had been rejected . . . Again: ‘‘ that 
with a knowledge of most of Joule’s researches, Sir Wm. Thomson 
still maintained the position of Carnot, that heat may do work 
without any change in the quantity of heat taking place.” Thus far 
from Professor Clausius. Again: the late Dr. Rankine’s analogous 
statement, ‘‘Carnot’s investigations not being based on the prin- 
ciple of the dynamical convertibility of heat, involve the fallacy 
that heat can be produced out of nothing.” I have protested 
against such misstatements as, not science, but “ag omegy J exposi- 
tion of human frailties. Count Rumford and Sir H. Davy, long pre- 
viously, by means of frictional experiments, had shown that power, 
or the capability of performing work, could be wholly converted 
into heat. Carnot in an ingenious and highly original manner 
reasoned out the converse problem, the conversion of heat into 
work, showing the involved conditions under which it was possible 
to convert a varying proportion of the heat into power, but not the 
whole. He did not, however, live to complete his task, and an 
ambiguous statement or verbal slip, long after his death, noticed 
and corrected by the late Dr. James Thomson, by several men, was 
perverted to its most absurd construction, in order to discredit 
Carnot, and under the haze of, doubtlessly clever, but meretricious 
and unnecessary mathematical processes, to assume to themselves 
the merit due to the elucidation of an important physical truth. 
Note the disingenuous quibble supposed to justify this action. 
Heat being a definite entity or indestructible existence, certainly 
does work without diminution of quantity, seeing the works 
done are only a conditioned proportion of the original heat in 
another mode or manner in which it may exist : but when valuated 
by known laws of equivalence, we have the original quantity intact. 
I should suppose it reasonable to the “ impartial student ”—even 
if he were a pure blockhead—supposing heat expended and pro- 
ducing mechanical effects, to look to those effects for the expended 
heat. If he expected to find the heat still unexpended, and the 
effects as well, the proper name for him would be an idiot. Pro- 
fessor Tait has given an excellent precis of Dr. Joule’s views on 
such matters: ‘‘Whenever something that was imponderable 
disappeared, and there appeared some other imponderable which 
could have no other origin ; then, the quantity of the one was 
directly proportional to the quantity of the other, and the ratio 
between these two had only to be determined by accurate 
measurement in order that you might know the mechanical equiva- 
lent of so much electricity, or so much heat, or even so much zinc 
and sulphuric acid, or other pair of chemical substances in a state 
for chemical combination.” Dr. Joule’s researches in heat, 
electricity, magnetism, and light, are ample proof of the able 
manner in which he investigated and applied this doctrine. Some 
years since, I wrote a letter to THE ENGINEER, in which was 
depicted one of our fine old British mathematicians refuting the— 
to them—most pestilent doctrine that ‘‘ Motion could not lost 
in the universe.” Simply stirring a bowl of water, waiting 
till the whirling had subsided, chuckling in a triumphant 
manner, and requesting information as to where the motion 
had got to. Dr. Joule and a delicate thermometer did not 
arrive in time to settle that difficulty, or it would have been 
shown for every 772 foot-pounds of power expended in stirring 
the water, there would now be found an increase in its tempera- 
ture, in the reverse ratio of the gross weight of water to one pound 
thereof, into the quantity of heat required to raise one pound of 
water by one degree, on Fahrenheit’s scale. Otherwise, the water 
in quantity multiplied by the elevation of temperature, as measure 
of intensity, was the exact equivalent of the — power. Or, 
we may revert to Sir H. Davy’s experiment of rubbing pieces of 
ice together. We then obtain water, or ice, plus heat ; and if we 
have employed, say, a steam engine to do the rubbing, its indicator 
diagrams, carefully taken and corrected, would demonstrate very 
approximately, for every 772 foot-pounds of work done, that a unit 
additional of heat would now be found associated with the ice; 
while still further, it has been established this heat would be found 
arising from the steam employed to drive the engine. The heat 
which has melted the ice has not been “created out of nothing,” 
but under the mode of existence we indifferently name, power, 
mechanical effect or energy, a portion of the steam’s heat has been 
transferred from the steam to theice. True it is, heat is an im- 
ponderable, and the ways of such are a mystery. By no means 
does it follow nothing exists but ponderables. gone, in the 


Ages 
far off ‘‘morning land,” some sage wrote, “I know that whatso- 
ever God doeth, it shall be for ever, nothing can be put to it, nor 





anything taken fromit . . . . that whichthath‘been is now ; 
and that which is to be, hath already been, and God requireth that 
which is expended.” I am inclined to the idea that this has been 
written by a lady, there is a feminine directness about the logic. 
‘*T know.” A male creature would have got involved in the Scotch 
mist about innate ideas, with probable indications of know-nothing- 
ism. Mr. Donaldson must excuse my inattention to some of his 
remarks, on which, had space permitted, I would have cheerfully 
broken a lance with him. R. MANSEL. 
Glasgow, May 22nd. 





TUBULAR FRAME WAGONS. 


Sm,—In the report of Colonel North’s speech at the ordinary 
general meeting of the shareholders of the nitrate railways there 
appears a statement with reference to the cost of wagon repairs, 
ae is so remarkable that, for the information and instruction of 
railway officials, it should not pass without comment. The passage 
is as follows :—‘‘ With regard to various economies which had been 
instituted, he would say that some time ago the board sent out a 
number of tubular frame cars, which had proved a decided success, 
Previously the company used te suffer considerable loss from the 
wooden cars then in use getting burnt. In 1889 the company 

958 wooden cars, which cost £14,765 for repairs, or an 
average of £15 7s. 10d. each. In 1890 there were 1060 cars, of 
which twenty were tubular, and the average cost for repairs was 
£14 2s. 8d. In 1891 there were 1167 cars, of which 170 were 
tubular, and the cost for repairs each was an average of £8 7s, 8d. 
In 1892, however, the company had 1254 cars, including 269 
tubular frame cars, and the average cost for repairs was only 
£8 15s. 6d. each, as against £15 7s. 10d. when all the cars were con- 
structed of wood.” 

The nitrate railways have been enabled to effect considerable 
economies in their wagon repairs during the last two years, and 
this apparently by the use of tubular framed wagons, but how 
somachohiy the result has been brought about. I have tabulated 
the figures given by Col. North with the following result :— 

~~ of Wagons. qota), Total cost of Cost per 


ood. Tubular. repairs. wagon. 

£ £ s.d. 

1889 .. 958 — .. 98 .. 14,765 .. 15 710 
1890 .. 1040 20 .. 1060 .. 14,981 .. 14 2 8 
1891 997 a0... 1... OF... STS 
1892 985 269 .. 1254 .. 11,008 .. $15 6 


You will notice that not only is the tubular wagon inferentially 
less costly to maintain, but it also has the property of reducing 
the cost of maintaining the old wocden wagons, which previously 
to the influence brought to bear by the newcomers were very 
expensive luxuries. Thus the cost of wagon repairs in 1891 was 
£9783 for maintaining 1167 wagons, of which only 170 were of the 
new type, as against £14,765 in 1889 with 958 wagons all wood. 
The former figures are the more strange, as not only has the com- 
pany bought tubular framed wagons, but had increased its stock of 
wood wagons from 958 to 997 ; the larger number of wagons in the 
latter year being maintained at less total cost than the smaller 
number in the former, all by reason of the tubular wagons pre- 
sumably. Then a stranger thing appears. Comparing 1891 with 
1892, it will be seen that the number of wooden wagons has 
decreased from 997 to 985, while the tubular wagons have increased 
from 170 to 269. It is not stated what has become of the twelve 
wooden wagons, but it must be assumed that they became tired of 
the struggle for existence against the tubular frames and gave it 
up. But with the decline in wood and increase in iron comes 
another phenomenon ; the decrease in wood and increase in iron is 
combined with an increase in cost of maintenance at the rate of 
7s. 10d. per wagon per annum, from which it would appear that 
the influence of the tubular framed wagons was on the decline. 

The fact of the matter is that the tubular framed wagons, as 
such, have nothing to do with the case. The cost of maintenance 
of the wood wagons on the nitrate railways may be exceptionally 
high owing to damage by nitrate, as stated in Colonel North’s 
speech ; but even allowing for this, the amount appears excessive in 
comparison with other railways. 

I have referred to the cost of wagon and carriage repairs of two 
leading Argentine railways for 1892, which are as follows :— 

Total 


; Total cost 
qcariges Tift, Cot ver wagon 
£ £ad 
ce ce. cc ea 
a ea ae 3844 |. |] 16,070 487 
As compared with :— 
se yisso 958 .. .. 14,765 .. .. 15 710 
Nitrate (1892 1254 |. |. 11008 :. 3. 815 6 


A has most y steel underframed stock, but not tubular, and B 
mostly wood, but the latter are largely bogie wagons, which 
may account for the slightly increased cost of repairs. Judging 
by these figures, there seems to be plenty of room for economy on 
the nitrate railways, a from the nature of the material used, 
even allowing for higher wages and cost of materials in Iquique 
than Argentine. 

The next point to touch on is the tubular frame system itself. 
There is probably an economy in the use of iron or steel under- 
frames, especially under the peculiar circumstances of the nitrate 
business, or in climates where timber does not stand well; but 
there is not the smallest advantage in the tubular system over that 
of a well-designed steel channel section underframe, such as used 
in Argentine and in India. Wagons have been designed and are 
continually being built by the wagon manufacturers in this 
country, on the bogie principle with steel underframes, quite as 
light as the much-talked-of tube frames, and very much simpler 
and stronger. The tube frame is composed of a large number of 
tubes and castings bolted together, forming an ingenious but not 
very hanical arrang t. The steel channel frame has few 
parts, and is rivetted firmly together, forming a compact and light 
structure, easy of repair and renewal, and having the advantage of 
not being subject to royalties or patent rights. 

The tubular wagon was much advertised here some time ago, 
and some audaci stat ts were made as to the economies to 
be effected in working expenses by their use. It was put forward 
that the bogie system, plus tubular frames, would enable the 
English lines to increase dividends where ——— already being 
earned, or to earn them where no profit was being made, and the 
United States railways were cited. It is an — question whether 
the American lines cost less to work than the English, or that they 
burn less coal per mile, or that even if they do, that it is due to 
tubular frames, because in their own country these frames seem to 
have met with scant favour. There is one more feature in a com- 
parison of this sort to notice, which is, that it costs less to maintain 
new stock than old, and thata proportion of wooden wagons on 
the nitrate railways have been at work since about 1872, and the 
tubular-framed wagons since 1891 only. A. G. E. 

May 24th. 











ANALYSIS OF ENGINE TESTS. 


Srr,—In your article on the “Analysis of Engine Tests,” 
May 14th, you drew attention to the important question of cylinder 
condensation, and exemplified your remarks by reference to a trial 
of a triple-expansion engine conducted by Mr. Crosland. 

I venture, with your permission, to examine more closely from 
the data at hand the cycle of operations which probably took place 
in each cylinder. Immediately after cut-off there was, as shown 
by the diagrams, in the high-pressure cylinder ‘9774 lb. of steam at 
164]b. absolute pressure, representing foot-pounds of energy. 
The work dunsduingongundia was 19,200 foot-pounds,consequent! y 
there remained at the end of the stroke heat represented by 
884,800 foot-pounds. But the heat necessary for ‘9774 lb. of water 
to remain as steam at 70 lb. pressure, the terminal in the high- 

ressure cylinder, is 886,100 foot-pounds. Therefore, the deficiency, 
1300 foot-pounds, might be made up by the liquefaction of about 








—— 
—: 


*002 Ib. of steam at the terminal pressure. Further, the i 
steam in the high-pressure cylinder at the end of the stroke ving : 


ing clearance—was shown by the indicator to be 1027 lb. = 
thus appear that there was at least 1-074 lb, of steam and —e 


~ he ———— vn ‘< te or about ‘1 1b per 
stroke more n was shown by the indicator to 1 
admitted. . have ‘bess 
How then can we account for this excess but on the SUPPositio 
that 1 lb., orapproximately 9 dp cent. of thesteam used per stroke a 
condensed by the cold cylinder during admission, and re-evaporated 
towards the end of the stroke. In a similar manner we may treat 
the intermediate cylinder, and it will be found that the heat 
liberated by the condensation of 052 1b. of steam at the termina] 
pressure will approximately or the energy developed by the 
engine during one stroke. Also the total quantity of steam and 
water accounted for at the end of the stroke is 1°12]b, ora 
greater weight than was estimated to have left the high-pressure 
cylinder, and approximating closely to the actual weight supplied 
Apparently re-evaporation must have taken place between the 
cylinders, arising from the fall of pressure from the terminal 
pressure in the high-pressure to the initial pressure in the inter. 
mediate. Furthermore, it may be ctmiel that “96 lb. of steam 
and water remained in the low-pressure cylinder at the end of the 
stroke, or a slight increase on the weight which left the inter. 
mediate cylinder, 
The weight condensed during admission might be arrived at by 
a more general process of reasoning. Thus the steam used per 
indica’ horse-power per hour from the low-pressure cards Was 
10 lb.; adding 2°] lb. as the weight condensed under the conditions 
of working by the transformation of heat into energy represented 
by the indicated horse-power per hour, we get 12°] Ib. leducting 
is from 13°341b., the weight of steam and water supplied to 
engine, there remains 1°21b., or about 9 per cent. unaccounted 
for, and attributable to condensation during admission and 
radiation. E. Y. Terry, 
Manchester, May 23rd. 


[We have already pointed out that it is not with the indicated 
horse-power, but with the total horse-power we have to deal, 
Mr. Terry seems to have overlooked this fact.-En. E.) 





HONOURS AT SOUTH KENSINGTON. 


Sir,—I enclose for your perusal a copy of the paper set at the 
recent Science and Art Department examination in steam, feeling 
sure that the questions set in the honours stage will astonish you 
and the readers of THE ENGINEER quite as much as Pte 
astonished the candidates who took up that stage on the 17th inst, 

I long ago decided to be surprised at nothing given at an applied 
mechanics or steam examination, taking questions on watch and 
clockwork, cream separators, and Stephenson’s ‘‘ Rocket” as a 
matter of course, but the paper responsible for this letter really 
oversteps the bounds of forbearance, and I find on inquiry that it 
has caused a general feeling of surprise and indignation both 
among students and teachers. 

I always understood that a student was expected to get a good 
grounding in the descriptive part of steam and gas engines in the 
elementary and advanced stages, and that the honours stage was 
reserved principally for the study of thermodynamics and the 
theory of the steam engine, and as far as I can learn this is 
invariably the course followed in honours classes. 

A glance at the enclosed paper, however, knocked all these ideas 
on the head. Out of nine questions set there was only one—the 
41st—on the theory of the steam engine, and only one—the 48th— 
on thermodynamics, the remaining seven being devoted to sketches 
of parts of steam and gas engines—questions which, I venture to 
affirm, are familiar to any advanced student who has conscienti- 
ously studied the subject. I may, indeed, venture further, and 
say that there are many elementary students who could with little 
difficulty answer questions 42 to 47 inclusive. 

Now, I do not mean to say that no questions on the descriptive 
part of the subject should be given in the honours stage. There 
are many students with whom sketching is a strong point, but 
there is also a considerable number who are more familiar with the 
mathematical pt of the subject, and I hold that the examination 
questions ought to be so framed as to give these two classes of 
students an equal chance. 

I hope, Sir, that you will be able to find space in your columns 
for the insertion of this letter, and for the reproduction of the 
honours questions enclosed, for a great deal could be done in 
bringing about a much-needed reform if the subject was discussed 
in the columns of an influential journal like THE ENGINEER. 

Cambuslang, Glasgow, May 29th. F 


[Copy] 
HONOURS EXAMINATIONS. 
The value attached to each question is shown in brackets after the 
question. 
41.—Describe and illustrate the cycle of a steam engine working with 
adiabatic expansion and with complete isothermal condensation. Com- 
pare the efficiency of such a cycle with that of Carnot’s cycle for identical 
range of temperatures. (75) 
42.—Show clearly by the aid of sketches the construction of a steam 
jacketted engine cylinder. From whence does the jacket obtain its 
supply of steam? State succinctly the advantages of steam jacketting. 
Is it more advantageous with fast or slow running engines, with high or 
low grades of expansion, with high or low initial pressures of steam. (60) 
43.—Sketch and describe valve Dey for reversing an engine (1) when 
a single fixed excentric is employed, (2) when the excentric is dispensed 
with. Explain the principle upon which each arrangement acts, and 
state some practical advantages resulting from the adoption of such 
arrangements. 70) 
44.—Describe, with sketches, an arrangement of the cylinders and 
valves in a compound locomotive engine, and explain by reference to 
sketches the os ae of distributing the steam. (65) 
45.—Describe some modern form of high-speed engine with reciproca- 
ting piston, in which the steam acts only on one side of the piston, 
showing the a ment for preventing a reversal of the stress in the 
connecting-rod. What is the special advantage of constructing an engine 
in this manner? (70) 
46.—Sketch a longitudinal section through Giffard’s injector. Discuss 
the principle of its action, giving any limitations as to the conditions for 
successful working of the —- 55 
47.—Describe, with sketches, the manner in which condensation of 
steam is carried out in the best marine engines. Contrast this method 
with that formerly in use. 60 
48.—A quantity of air at 60deg. Fah. is compressed adiabatically to 
one-quarter its volume, and is then cooled down to 60deg. Fah. at 
tant p The P d air is next used for doing work by 
panding adiabatically to the initial re. Show that the ratio of 
the work done during expansion to that expended during compression 


= (; ry 1. Prove the formula upon which you rely. (60) 
49.—Sketch and describe fully the arrangement for lighting the charge 


in the new type of Otto engine where no slide valve is used, and 
further show how the qpeell of the engine is regulated. (60) 











LARGE GAS ENGINES VU. STEAM ENGINES. 


Smr,—With reference to your article on ‘‘Gas Motors v. Steam 
Motors” in your last week’s issue, and your remarks with reference 
to the waste of heat in the present form of gas generators, I beg 
to point ont to you that by my recent patent—a circular of which 
I enclose—I have obviated some of the difficulties of which you 
speak. Instead of having two generators, one for gas and one for 
steam, the waste heat from the ae process is used for 
generating steam in the boiler, and the feed-water for supplying 
this boiler is heated by the gas as it passes from the producer to 
the condenser, the gas in its turn being partially cooled by the 
passage of the feed-water to the boiler. I have also made provi- 
sion for the heating of the air before it is injected into the fuel. 

The Watford En a 4 Works, ENRY J. ROGERS. 

Watford, May 24th. 


(For continuation of Letters see page 479) 
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RAILWAY MATTERS. 


ELEVATED railways are not to be allowed to be built in 
philadelphia upon streets now occupied by tramways. 


Tur Scientific American states that a speed of 112°5 
miles per hour has been attained by the Empire State express. 
Next week we believe it will be announced that a mile has been 
run in thirty seconds, at least that is the intention. 


Tur Board of Trade have appointed Major-General 
Hutchinson, C.B., R.E., and Mr, Richard Adams, Q.C. of the Irish 
Bar, to hold a formal investigation, under Section 7 of the Regula- 
tion of Railways Act, 1871, into the circumstances attending the 
accident at Camp on the 22nd instant—Whit-Monday, 


Tye Manchester, Sheffield, and Lincolnshire Railway 
Company is making rapid progress with its new line from Chester- 
field to Heath, which it is expected will be opened for goods traffic 
this month, and for the passenger service in July, The company 
will then send their passenger trains between Manchester and 
Sheffield and Nottingham by Chesterfield, and thus obviate the 
changing of trains at Staveley Town, The Waleswood curve, which 
runs from near Killamarsh on the Beighton and Chesterfield line 
to the main line between Woodhouse and Kiveton Park, is nearly 
finished. 


Tur railways and canals of England, France, and 
the United States are compared by Mr. A. V. Gude, president of 
the Engineers’ Association of the South, in his recent annual 
address. Engineering News tabulates the figures given in the text 
as follows :— 


United 7 United 

Kingdom. France. States. 
Total area, square miles.. .. 121,656 204,000 8,025,000 
Population .. .. .. .. .. 88,740,000 38,427,000 62,885,500 
Miles of railway in 1891... .. 19,948... 19,909 170,600 
Miles of railway per 1000... ar “618... 2°71 
Miles inland waterway .. .. 8,813 .. 10,885 ., 3,348 


Tue new “Corridor train,” which has been built by 
the Great Western Railway Company for its Cornish service 
between London and Penzance, like that illustrated in our pages, 
15th April, 1892, arrived at Paddington on Tuesday from the 
Swindon Works, whereit has been constructed. The train, which 
was officially inspected by Mr. Hart, the superintendent, is com- 
posed of four vehicles, a first and third composite, a brake second- 
class, a brake third-class, and a third-class carriage, each 56ft. long, 
the entire length of the train being 224ft. The carriages are con- 
nected by flexible leather gangways, electric communication is 
provided between the passengers and guards, and the compart- 
ments will be heated by exhaust steam from the engine. The 
‘Corridor train ” was used for the first time for passenger traffic 
yesterday, when it left Paddington at a quarter-past 10 for 
Penzance, to arrive at half-past 6 o’clock in the evening. 


Tue train mileage of the locomotives of Russian, 
British, and United States railroads are compared by the Railroad 
Gazette as under :— 


‘ : Total Average train 

gp oo gs train miles, miles per 

‘ 1 = 1000. locomotive. 

Rueies .. 2s cs ee OOD Ct cn TR...) 2) Te 
Brith .. ss 0s oe 36SRT .. «os SURG ... .. TW 
United States .. .. 29,086 .. .. 660,451 .. .. 22,750 


It appears from this showing that the average work done by a 
Russian locomotive is much less than the average of an English 
one, and very much less than in the United States; nor is this 
surprising considering the slow speed of Russian trains. There are 
few countries whose business is done in a more leisurely way than 
Russia. 


THE arrangement of a good system of city railway 
seems yet to be made, either for Paris or New York. After 
several years of backing and filling, a definite scheme of rapid 
transit, so-called, has at last been adopted by the Rapid Transit 
Commissioners; but from any other point of view than that of 
expediency the result is looked upon as far from satisfactory. The 
Electrical World plan adopted merely gives up more streets to the 
Manhattan Railway Company, and although an express system is 
provided for, the remedy is only a partial one, that will delay real 
rapid transit by means of electricity for some years. The feeling 
cannot be averted that if the Commissioners had been heartily in 
favour of rapid transit separate from the Manhattan Railway 
Company, one of the ed schemes involving the employment of 
electricity would have succeeded. As it is, the city will be further 
defaced by unsightly structures, and the din and smokeof theelevated 
trains inflicted on thousands of more victims along the new routes. 
Whether an attempt will be made to obviate part of the nuisance 
by the substitution of electricity as the motive power remains to be 
seen ; but as the Commissioners did not refer to this in the franchise 
offered, there seems to be no immediate prospect in this direction. 


WE learn that the directors of the Cheadle Railway 
have entered into a contract with Messrs. Baldry and Yerburgh, 
of Westminster, for the construction of a further portion of their 
line to Cheadle, and these works are now in progress. This railway 
was promoted with the object of giving railway accommodation to 
Cheadle, a considerable town of about 5000 people, and developing 
the large coalfield of that name, at present without any railway 
accommodation, and when completed will run from Cresswell station 
on the main line of the North Stafford Railway from Stoke to 
Uttoxeter, and distant about eight miles from the centre of the 
Potteries to the town of Cheadle. The company, for whom Messrs. 
T. Rumball and Son, M.Inst. C.E., are the engineers, recentl 
opened a portion of their line as far as Totmanslow station, whic 
the North Stafford Railway Company are now working, some of the 
passenger trains of this company’s loop-line service being extended 
thereto. Immediately on leaving Totmanslow, the line enters on 
the Cheadle coalfield, and in which it is estimated there are about 
180,000,000 tons of coal awaiting development. Since the opening 
of this station considerable activity is observable in the district, and 
new pits are being sunk in close vicinity to the line on a very 
extensive scale, In addition to developing this mineral wealth, a 
considerable passenger traffic is expected, as the line has opened 
up land very suitable for building purposes, forming a residential 
district for the Potteries, 


THE Railway Commissioners of New South Wales 
report that the traffic on the railways in that colony during the 
gate ending 3lst March, 1893, was £726,223, against £275,353 

uring the corresponding period in 1892, being a decrease of 
£29,130. On the other hand, the expenditure during the first 
quarter of 1893 was only £338,434, against £445,280 during the 
same period last year, representing a saving of £6846, and making 
the profits for the first quarter of 1893, £342,789, against £310,073 
during the same period last year, or an increase of £32,716 in the 
face of heavily decreased traffic, which decrease is accounted for 
partly by the last quarter having one working day less than that in 
1892, which was leap year, partly by the depression in trade, and 
partly by interruptions occasioned by floods to the railway traffic 
in the northern districts of the colony. The introduction of a more 
powerful class of locomotives has assisted in reducing working 
expenses, which, for the year ending June, 1888—that preceding 
the Commisioners taking office—to 30th June, 1892, have been 
reduced by 5 per cent., equivalent to about £155,000 per annum, 
and it is expected that the year ending June next will show a fur- 
ther reduction, making a total of 8 per cent., the value of the 
rolling stock and permanent way being at the same time consider- 
ably increased out of working expenses. Results of a similar 
character have been obtained in connection with the working of the 
Government tramways, the exceptionally decreased revenue from 
passenger traffic being more than compensated by the saving 
effected by increased economy of working. 








NOTES AND MEMORANDA. 


In the thirty - three great towns of England and 
Wales the death rate last week corresponded to an annual rate of 
17°5 per 1000 of their aggregate population, which is estimated at 
10,322,429 persons in the middle of this year. The rates ranged 
from 9°3 at Brighton to 22°7 at Liverpool. Croydon and West 
Ham continue very low, namely, 12°0 and 12°8, 


In the water supplied to London from the rivers during 
Avril, as shown by the analysis of Dr. W. Odling and Mr. 
W. Crookes, F.R.S., there was only 0°088 of one part in 
100,000 parts. The Thames-derived supplies contained not 
more than one-fifth part of one grain per gallon, which is 
less than one three-thousandth part of one one-hundredth, or 
1 per cent. 


In London 2242 births and 1459 deaths were registered 
last week ; or 380 and 145 below the average. The annual death 
rate per 1000 from all causes, which had been 19°1, 17°7, and 18°2 
in the preceding three weeks, fell again last week to 17°7. Durin 
the four weeks ending on Saturday last the death rate Parcs. | 
18'2 per 1000, being 1°6 per 1 below the mean rate in the 
corresponding periods of the ten years 1883-92. In Greater 
London 3057 births and 1800 deaths were registered, corre- 
sponding to annual rates of 27°3 and 16°0 per 1000 of the estimated 
population. 


Tue following practical rule for determining the direc- 
tion of currents in dynamos has been sent to an American con- 
temporary by Mr. Heinrich Kratzart:—‘‘If the armature revolves 
to the left, the direction of the current in the portions of the 
windings on the ends of the armature will be the same as the 
directions of force; or in other words, the lines of force and the 
electric current will have the same direction in looking at the end 
of the armature; if the armature revolves to the right the current 
and the lines of magnetic force will have relatively opposite direc- 
tions.” In Mr. Carl Hering’s book on ‘Dynamo Electric 
Machines,” as mentioned by the Hlectrical World, the following 
similar rule is italicised:—If the rotation is opposite to that of the 
hands of a watch, the currrent at that end will have the same 
direction as the lines of force.” In a motor this rule must be 
reversed. 


REFERRING to the recent remarkable rainfall at; Croham- 
burst, situated on the western slope of Mont Blanc, a peak on a 
spur of the D’Aguilar Range, an offset from the Blackhall Ranges, 
South-Eastern Queensland, Mr. Clement Wragge gives the follow- 
ing more phenomen1l falls of the flood period :—For twenty-four 
hours ending 9 a.m., February 1st, 10°775in.; ditto, February 2nd, 
20-056in.; ditto, February 3rd, 35°714in.; ditto, February 4th, 
10'760in. The gauge isa standard of the 8in. pattern, standing 
lft. above the ground, at an altitude of about 1400ft. above 
mean sea level. The approximate latitude and longitude of 
Crohamhurst are 26 deg. 50min. S., 152deg. 55m. E. The highest 
record extant belongs to Chirapunji, in the Khasia Hills, where on 
June 14th, 1876, 40°8in. were recorded in the twenty-four hours. 
Not only so, but on the 12th 30in. fell, and in the four days—from 
the 12th to the 15th inclusive—as much as 102in. Of course the 
effects were not so disastrous in this case, as such a state of things 
; little removed from the normal at Chira in the early part of 

une. 


An ingenious apparatus has just been invented by a 
French engineer—M. Rod. Bourcard—for ascertaining approxi- 
mately the number of revolutions made by a wheel. It consists 
of a glass tube, about 1 cm. in diameter. A cork is made to slide 
up and down inside, so that by blowing into the tube different 
sounds are produced. The length of the sound-wave is equal to 
four times the distance of the cork from the mouth of the tube. 
Under Newton’s laws the speed of the sound-wave is, of course, 
known, and by dividing this speed by the length of the sound- 
wave the number of vibrations per second is ascertained. It is, 
therefore, easy to take a certain note representing so many 
vibrations per second, and to graduate the tube by millimetres. 
To find out the number of revolutions, a card, or something 
similar, is attached to the wheel, and on turning it gives out a 
sound varying with the speed at which it revolves. The operator 
has then to blow into the glass tube and manipulate the cork until 
the sound exactly corresponds with that of the card on the fly- 
wheel. A note is then taken of the distance of the cork from the 
mouth of the tube, and as the number of vibrations per second is 
inversely proportionate to that distance, a simple calculation will 
give the number of revolutions of the wheel. 


In a paper read before the Chemical Society on ‘‘ The 
Influence of Moisture in Promoting Chemical Action,” by Mr. H. 
Brereton Baker, it was shown that when moisture is removed as 
completely as possible, certain substances, e.g., carbon, sulphur, 
phosphorus, &c., can be heated in an atmosphere of oxygen with- 
out undergoing visible combustion ; and he has since been engaged 
in the investigation, with the object of ascertaining in what way 
moisture promotes chemical action. One of the cases which 
he has studied is the formation of ammonium chloride from 
ammonia and hydrogen chloride. A difficulty presented itself 
at the outset in drying ammonia gas, as it is absorbed by 
phosphoric oxide; this was overcome by drying the gas by 
freshly-ignited lime, after which it was found that phosphoric 
oxide did not absorb any appreciable quantity. Hydrogen 
chloride was dried in a similar way by sulphuric acid, and finally 
by a week’s contact with phosphoric oxide. On allowing the dried 
gases to mix, no ammonium chloride fumes were produced, and no 
contraction was indicated by the mercury gauge attached to the 
apparatus ; and it may therefore be concluded that ammonia and 
hydrogen chloride do not combine when dry. On introducing a 
small quantity of moist air, union at once took place. In 
like manner sulphur trioxide was found not to unite either with lime 
or barium monoxide or copper oxide. Furthermore, no brown 
fumes were produced on mixing dry nitric oxide with dry oxygen. 
The author is engaged in studying the effect of moisture on various 
types of chemical action, and he hopes soon to be able to commu- 
nicate the results to the society. 


A paper recently read before the Royal Society on 
“The Absolute Thermal Conductivities of Copper and Iron,” by 
R. Wallace Stewart, communicated by Lord Kelvin, described 
experiments which were undertaken with the object of determining 
the thermal conductivity at different temperatures of iron, and, in 
particular, of pure electrolytically-deposited copper. The method | 
adopted was that due to Forbes, but the thermo-electric method of | 
determining temperature was employed, and the bar was protected | 
from currents of air and external radiation by surrounding it by a 
trough of sheet zinc. The iron bar used was a square ir. bar of | 
ordinary wrought iron. The copper bar was a round $in. bar of 
pure electrolytic copper. The variation of the specific heat of iron 
with the temperature was determined by Bunsen’s calorimeter. 
For the specific heat of copper the result given by Béde was taken. 
The range of temperature over which the observations extended 
was from 15 deg. C. to about 220deg.C. The final results obtained 
are indicated by the formule given below, and tend to show that 
for both copper and iron the conductivity decreases with rise of 
temperature. Diffusivity for iron in C.G.S. units, x, at ¢deg. C., 
is given by xe = 0°208 (1 — 0:00175¢), and the absolute thermal 
conductivity, 4, by *e = 0°172 (1-0°0011¢). Diffusivity for 
copper in C.G.S. units, «, at tdeg. C., is given by (1), 
«e= 1370 (1 — 0°001254); (2), ee = 1°391(1 — 0°00120¢). The 
mean of these results is taken as «+ = 1°38 (1—0°0012¢), and the 
value of the absolute conductivity, 4, is then given by 
ke = 1:10 (1 — 0000537). A table is given at the end of the 
paper, showing the emissive power of the surface of each bar at 
temperatures between 20 deg. C. and 200 deg. C, 








MISCELLANEA. 


WE are asked to state that after June 5th, the business 
of Mr. Batsford, the architectural and engineering publisher— 
which has for over forty years been conducted at 52, High Holborn 
—will be removed to 94, High Holborn. 


Ir is announced by Messrs. John H. Hackworth and 
Company that they have succeeded to the business of the Machinery 
and Hardware Company, and have changed the address to 
46, Queen Victoria-street. The business has long been carried on 
under the management of Mr. Hackworth. 


Tue Broadway Cableroad in New York has been com- 
pleted. On the second trial trip of the cable cars, the round trip, 
from Broadway and Fiftieth-street to the Battery and return, was 
made in 1 hour 40 minutes. It was expected that by about this 
time 180 cable cars would be in operation on the line. P 


Like the authorities of the Paris Exhibition, those at 
Chicago have not escaped troubles with steam pipes of insufficient, 
dimensions or insufficient strength, or unsatisfactory flanges and 
joints. A 16in. pipe burst in the machinery hall a few days after 
pe opening, seriously scalding three men and doing considerable 

amage. 


Some time ago we received from Messrs. E. Wolff and 
Son —— of their hexagonal toughened lead pencils, which they 
informed us were prepared by a new process. ese pencils have 
since then all been tested by drawing-office use, and we are able to 
say that, whatever the process of manufacture, the result is a good 
smooth working and strong pencil. 


A.vuminivm is being used by the United States Metallic 
Packing Company for advertising purposes in the form of a token 
of about the size of a crown piece. Or one side is a section of a 
stuffiing-box fitted with the company’s packing, and on the other 
is the address of the company. tt weighs 0°194 oz., and is 1din. 
diameter, and has an average thickness of a little over yin. 


Her Maszsty’s Consul at Brindisi has informed the 
Secretary of State for Foreign Affairs that certain projects for 
supplying that town with water are under the consideration of the 
aren i Such particulars as are in the possession of her 

ove 


es rnment can be seen on application at the Com- 
mercial Department of the Foreign Office between the hours of 11 
and 5 daily. 


A prRawine and description have been sent us of anew 
T square, which is channelled the whole of the length of its under- 
side, with the object of preventing the soiling of the paper ‘upon 
which it slides. The channel is very shallow and does not much 
increase the thickness of the square, but the area of contact with 
the paper is small. It has been designed by Mr. H. Rickinson, 
59, Compton-road, N. 


TAKING advantage of the interest recently aroused by 
the rapid passage of the Campania from New York to Queenstown, 
an interest likely to be well maintained during the Chicago 
World’s Fair season, Messrs. Whittaker and Co. are about to 
publish an illustrated popular edition of Mr. Maginnis’s book, 
entitled ‘‘The Atlantic Ferry,” which will give all the latest 
records and events of transatlantic steamships. 


A REMARKABLE building has just been commenced for 
the Manhattan Life Insurance Company, at 64-68, Broadway, New 
York. Engineering News says:—‘‘As before mentioned, this 
foundation will be carried through the quicksand formation down 
to rock on steel caissons, about 11ft. high and 10ft. in diameter to 
20ft. square, with the load to be imposed. The sand is blown out 
in the manner usual with the application of the pneumatic process 
to foundations for bridges. When completed, this building will be 
sixteen storeys high, with the top of the main roof 242ft. above the 
level of Broadway. The top of the flagstaff on the tower will be 
347ft. above the pavement.” 


Mr. Sypney H. Wetts, Assoc. M. Inst. C.E., at 


| present at the Yorkshire College of Science, has been appointed to 


the Principalship of the Battersea Polytechnic Institute. There 
were, we believe, some seventy candidates for the appointment 
and eight selected, so that Mr. Wells’ abilities have been recognised 
and appreciated in the selection made. The Institute is the largest 
of the kind yet built under the scheme for providing great Poly- 
technic centres for South London. It contains class-roonis, labora- 
tories and workshops for mechanical and electrical engineering, 
and other trades of the district, for art and commercial education. 
It is also well equipped for social work, as it includes reading and 
club-rooms, gymnasia, swimming baths, and large hall. The 
Governors of this Institute are the first to act on the advice of the 
report of the Committee on Technical Education, in the appoint- 
ment of a qualified Principal to organise and control the whole 
work of the Institute. It is expected that it will be opened in a 
few months, but funds are yet required to complete the original 
scheme. 


THE resolution agreed to by the Suez Canal Company 
to deepen their waterway to 8°50 m. has induced the Chamber of 
Commerce of Marseilles to consider the advisability of improving 
that port, in order to allow of the entrance of vessels of larger 
draught. At present no provision whatever is made for vessels 
drawing 7°50 m., and the accommodation even for ships of 6°50 m. 
draught is extremely limited. Neither is there any special in- 
stallation for the discharge of petroleum, and the operation is 
consequently attended with considerable risk. Under these cir 
cumstances, the Chamber of Commerce has for some time past 
been considering a plan for increasing the capacity of the port, and 
a project of law will shortly be introduced into the Chamber of 
Deputies, under which it is proposed to construct a new basin 
600 m. long by 500 m. broad. This basin will be divided into three 
wet docks, of which one will be reserved for petroleum vessels. 
With an extension of the principal wharf, and the carrying out of 
other works, the total length of the quays will be increased from 
13,200 m. to 15,860 m., and the depth of the new basin will be 
8:50 m. The estimated cost of the undertaking is £800,000, of 
which one third will be disbursed by the Chamber of Commerce, 
and the rest by the State. 


SPEAKING of the recently issued, and apparently funda- 
mental trolley patents, issued after long delay, the Electrical World 
says ‘they will undoubtedly result in another great legal battle, but 
until the case is finally passed upon by the higher courts there can 
be little or no certainty as to their value. It has now come to be 
pretty well understood that a patent merely gives an inventor a 
status in the courts, with perhaps an advantage due to the favour- 
able verdict of the Patent Office on his claims, and whether this 
state of affairs is deplorable or not is a question. One incontestable 
advantage is that the evidence for and against patentability, and 
the consequent establishment of a monopoly, is thus enabled to be 
considered in the courts in an exhaustive and learned manner that 
cannot be at all approached by the Patent Office for various reasons. 
In the present instance it seems probable that one or both of the 
following points will be reviewed in court :—Were the fundamental 
mechanical principles involved in the trolley patents in question 
anticipated in the numerous patents previously issued for trolleys 
intended to be used in the operation of telegraph instruments on 
steam railway cars? Cana contact device designed for use with 
telegraph instruments and therefore small currents be considered 
an invention if applied in connection with the motor of an electric 
railway car and consequently large currents? Independently of 
this presumptive issue there will probably be others based on 
electric railway trolley patents, so that at present there is no reason 
for disquietude on the part of alleged infringers, 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to copies. 

*\* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not Feeney Sor publication, but as a proof of good faith. No notice 
whatever can be taken of icati 

G. B. (Oldham). — Thirty-five cubic feet of sea-water weigh one ton. 
your boat weighs 20 tons, she will dispiace 20 x 35 
water. If she weighs 75 tons, she will displace 75 x 35 
of sea-water. 

J. R. L—The radius of a crane handle is generally l5in. The resistance 
which can be dealt with depends very largely on the duration of each hoist. 
A strong man for a short time can exert a force of 100 lb. on a crane handle, 
but the regular working effort is taken as averaging 151b. See Glynn on 
“Cranes,” Weale's Series, Crosby Lockwood and Son. 





As 
= 700 cubic feet of 


35 = 2625 cubic feet 





CEMENT MILLS AND KILNS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents inform me where I can obtain 
information re Goreham’s grinding mills and Batchelar’s kilns ? 
May 25th. CEMENT. 





FELT HAT-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Str,—I shall feel greatly obl if you or any of your numerous 
readers can favour me with the aiicen of the best makers of machinery 
for the manufacture of woollen felt hats. J. W.0. 
May 28th. eg ioe 





SLIPWAYS. 
(To the Editor of The Engineer.) 

Sir,—Will you or any of your readers give me information as to the 
cost of construction, the tolls for use, or the financial success of any ship 
slipways ~4 the United Kingdom ; or tell me where I can obtain . ? 

ay 20th. ° 





SUBSCRIPTIONS. 

THE ENoINneeER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. £0 148. 6d. 
Yearly (including two double numbers).. .. £1 938. Od. 

Ty credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

THIN Parer Copres— 


Halt-yearly - £0 188. Od. 

Yeari os se #1 168, Od. 
Tuck Paper Coprrs— 

Half-yearly - £1 Os. 8d. 

rr £2 0s, 6d. 


READING CasEs.—The Publisher has in stock reading cases which will hold 
thirteen copies of THE ENGINEER. Price 2s. 6d. each. 


ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven . When an advertise- 
ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to t)is condition. 

Prices for Displayed Advertisements in ‘ordinary and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing tment of the 
paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Editor of Tak ENGINEER. 





MEETINGS NEXT WEEK. 


Socrery or Enorneers. — Monday, June 5th, at the Town Hall 
Westminster, at 7.80 p.m. Ordinary meeting. Paper on ‘‘ Economi 
Hydraulic Lifts,” by Mr. Robert Carey. 


INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 





Saturday, June 8rd, at Harrogate. District mecting. At 11.15 a.m., the 
Mayor of Harrogate (Mr. James Simpson) will receive the members of 
the Association in the Council Chamber. Papers: ‘‘ Municipal Work in 
Harrogate,” by Mr. 8. Stead, Borough Engineer; ‘‘The Harrogate 
Waterworks,” by Mr. Dixon, Waterworks Engineer. At 1.30 p.m., 
a by invitation of the Mayor, and visit to the Harrogate Water- 
works. 

Lonpon CHAMBER OF COMMERCE — ENGINEERING TRADE SEcTION. — 
Monday, June 5th, at amg House, Eastcheap, at 2.30 p.m. Meeting 
to consider an application from the Manchester Chamber of Commerce, 
that this Chamber should vg in bringing a Bill before Parliament 
to reform the present patent laws so as to make them, so far as relates 
to preliminary examinations, analogous to the law and practice at 
present in force in the United States of America. 

Gro.ocrsts’ AssocraTion.—Saturday, June 8rd, excursion to Dorking. 
Leave Charing-cross 2.5 p.m. Directors: Professor G. 8S. Foulger and T. 
Leighton, LL enceetiie peony J June 10th, excursion to Hythe, Sandgate, 
and Folkest Leave London-bridge 8.28. Directors: F, G. Hilton 
Price, F.G.S., and T. Leighton, F.G.8. 








DEATH. 


On the 2ist May, at his residence, Cleremont, Forest-road, E., Not- 
tingham, FREDERICK Jackson, C.E., in his 78th year. 
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THE EXHIBITION AT CHICAGO. 


THE Chicago Exhibition has now been open to the 
world for a month, and so far it has disappointed the 
expectations formed concerning it. Nor is this remark- 
able. From every side we hear of mismanagement and 
quarrels; some small, such as that which has broken 
out between the ‘Columbian Guards” and the “ young 
ladies” serving as bar girls; some of very serious import. 
The attendance has been much smaller than the 
minimum necessary to pay current expenses. Every 
department is more or less unfinished. Roads there are 
aa pa none, in our sense of the word; some of the 

uildings are held to be unsafe; and finally, no pains 
have been spared by the people of Chicago to repel 
visitors. There is good reason to believe that the success 
of the Paris Exhibition induced the belief that the working 
of the Chicago Exhibition must result in a profit. But 
the difference in conditions has been overlooked. It 
will be remembered that the number of admissions to 
the Paris Exhibition was enormous, because for one 
reason the price charged for tickets was very small. 
Nominally, it was one franc; but the lottery system 
worked so efficaciously, that at a comparatively early 
period tickets were sold in every tobacconist’s in Paris 
and by itinerant vendors in the streets and along the 
quays for half a franc, and near the close they could 
be bought for 24d. Nothing of this kind has been 
attempted at Chicago. Again, hosts of visitors found in 
beautiful Paris an attraction quite equal to any presented 
by the Exhibition. But it would perhaps be impossible to 
single out in the world any other large city so unattractive 
to the pleasure-seeker as Chicago. Itis built on a swamp. 
Its inhabitants have no time to think of beautifying it or 
roviding the means of enjoyment. It is a place of 
usiness, and of nothing else—a place where men live 
for nothing but making money; a place of slaughter- 
houses and wheat corners ; a place where men and women 
live in a wild whirl of business and gambling speculations ; 
where there is no rest, no peace, little thought for the 
decencies of life. Such a city possesses no attraction for 
those who are seeking health or pleasure. 

It is difficult within reasonable limits to discuss the 
methods of those who have had the control of affairs in 
connection with the Exhibition. The gigantic scale on 
which everything has been done rendered it necessary 
that those in authority should be men of great experience 
in the special work that had to be performed. It does not 
appear, however, that anyone having sufficient authority 
also possessed the requisite information, instinct, and pre- 
science. The Exhibition is situated on the shores of 
Lake Michigan. It is seven miles from Chicago, and it 
was perfectly understood that enormous numbers of 
— would have to be transported to and fro every day; 

ut no one seems to have thoroughly understood the nature 
of the really very difficult problem in transport presenting 
itself for solution. The railways either seem unable to 
do what is wanted, or do not know how to doit. The 
Illinois Central is the only line which up to the present 
has attempted to run a fast and regular service between 
the city and the Exhibition, and the vehicles are all open- 
sided, and are already known as the ‘ Pneumonia cars.” 
Again, it is obvious that the utmost care should have 
been taken with sanitary matters, The American press 
maintains a judicious silence on the subject, but it is 
certain that malarial fever already abounds, and typhoid 
is prevalent. We regret to say that, concerning the latter 
fact, we have the best reasons for speaking positively, 
because one of our special correspondents has been 
stricken down with fever. The water supply appears to 
be undrinkable—the Lancet to the contrary notwith- 
standing—by strangers unacclimatised ; and the authori- 
ties have found it necessary to issue strict orders that no un- 
filtered water should be supplied within the exhibition. 
Nor is this remarkable, seeing that the whole of the sew- 
age is poured into Lake Michigan, from which also the 
water supply is drawn. It is of course true that an 
extensive system of lake mains has been laid, in order 
that the water may be taken at a considerable distance 
from the city ; and Lake Michigan is really a small inland 
sea. But the arrangement is not, after all, commendable. 
As for the roadways in the streets and in the vicinity of 
the city, no words are strong enough to do justice to their 
infinite vileness. All these matters should have been set 
right when the world was invited to visit Chicago. It is 
probable, however, that the eyes of the municipal 
authorities are blinded to the true condition of their 
water supply and their streets. 

Three distinct and serious quarrels have broken out. 


re The most serious is, perhaps, that concerning jury 


awards. It was anticipated by exhibitors that the giving 
of medals and diplomas and honourable mentions would 





be managed on the normal and well-known system; but 
Mr. Thacher insists that the awards shall be made in 
each case by a committee on the recommendation of a 
single expert. The result has been that, so far, no fewer 
than seventeen of the principal countries have placed 
their exhibits hors concours. In other words, they have 
withdrawn them from competition. Another matter of 
dispute is the Sunday opening. The managers state that 
unless they open on Sunday they may as well close the 
gates for good. Last Sunday, for example, the paying 
visitors numbered over 80,000, while on weekdays 
there have hitherto been only about 40,000. But it 
is calculated that 250,000 admissions per day are 
necessary to make the enterprise pay. If, however, the 
gates are opened on Sunday a large Government grant 
will be forfeited. The question has now got into the 
hands of the lawyers, and the air is full of injunctions, 
and appeals, and arguments, and judgments, and new 
appeals, and we are told that the lawyers have under- 
taken to keep the subject under discussion until the end 
of October and the closing of the Exhibition. The third 
quarrel has been about music. Concerning this it is not 
easy to say much. The following quotation, however, from 
the Chicago Tribune speaks volumes:—‘‘ The music war at 
the Exposition has assumed proportions that give it an 
importance second only to that of the Sunday opening 
quarrel. National Commission, Local Directory, Director- 
General, Department of Liberal Arts, Bureau of Music, 
and a number of exhibitors, representing one of the 
important industries of the country, have all had a part 
in making the war an interesting and exciting one. 
Charges of favouritism shown, promises broken, authority 
overstepped, have been abundant, and imputations of 
dishonesty and deliberate falsifying have not been lacking 
both in music circles and in the press during the last 
three weeks. Much that is obviously malicious and 
partisan has been spoken and written by the excited 
adherents of all parties in the squabble, but of reliable 
unbiassed information the public has had but little.’ 
The Tribune then proceeds to devote three long columns 
of small type to a statement, whether of the facts or not 
we are not in a position to say with certainty. 

It is possible that some persons may think that we 
have made the worst of matters; but really we 
have not written a word about the Exhibition which 
is not based on statements made in the American 
journals. Indeed, the United States Press goes very 
much further than we have gone, possibly because of the 
well-known American newspaper principle of action.: If 
an undertaking does fairly well, trumpet it to the world 
as a gigantic success. If it is a moderate failure, 
denounce it and all connected with it. The American 
Press is for the moment sitting on the fence. The 
tendency is to climb down on the denunciation side. 
But the technical journals, at all events, want the 
Exhibition to succeed. It is natural that they should, 
and they appear to be making an honest endeavour 
to get defects in organisation and administration 
rectified. It is impossible, however, to open any journal 
of the kind, without finding evidence that things are 
going very badly indeed at Chicago. Pages might be 
filled with examples; a few must suffice. In preparation 
for the extended rush of visitors, hotels have been hastily 
constructed of timber; one of them is reported to contain 
five thousand bed-rooms. Now we learn that the 
insurance companies will not take the fire risks at any 
price, and displays of fire brigade efficiency have been 
got up to reassure folks. Can it be supposed, however, 
that European visitors will trust themselves in cara- 
vansaries of this type? Various concessions have been 
made by the Exhibition authorities for the sale of refresh- 
ments and such like in the buildings and grounds, 
but the prices charged for the concessions have 
been enormous. The result is that the commissariat 
department of the Exhibition is denounced by everyone. 
The prices charged are frightful, and the food execrable. 
“It is very questionable,” says the Railroad Gazette, ‘‘ if 
the World’s Fair authorities have not overreached them- 
selves in their effort to squeeze the greatest possible 
amount of money out of the concessionaires; and it is 
certain that the tradespeople, hotel-keepers, and boarding 
and lodging-house keepers of Chicago are doing a great 
deal to discourage attendance.” Serious trouble occurred 
almost from the moment the Exhibition opened concern- 
ing power. The Scientific American says concerning 
this :—‘‘ The exhibitors seemed to infer that whatever 
power they wished was to be furnished by the Exposition 
without cost, while the Exposition proposed to charge 
60 dols. per horse-power during the Exposition. The diffi- 
culty seemed to be chiefly because the exhibitors likened 
this Exposition to a country fair, which is obliged to offer 
all sorts of inducements to attract exhibits. The Exposi- 
tion management does not consider that it is holding the 
Exposition for charitable purposes, but for the public 
benefit ; and it believes that every exhibitor who makes a 
creditable showing, will reap inestimable benefits from 
the display of his machines or wares. Some of the 
exhibitors, in their excitement, threatened to cover up 
their exhibits with canvas, while others proposed to with- 
draw their exhibits. The Exposition does not propose to 
permit either of these things to be done.” 

It is evident that, if the Exhibition is to be a success, 
considerable changes in management are essential. 
According to the Auditor’s Report, there had been 
received up to the end of April a sum amounting to 
19,076,186 dols., or say £3,815,000; of this there re- 
mained in hand about £250,000 only. It will be seen 
that if we allow that the sums taken for concessions and 
the sale of materials at the end of the Exhibition sufficed 
to pay the current daily expenses—which is impossible— 
not fewer than 20 millions of visitors, each paying one 
dollar, would be required to recoup the first. cost. The 
Exhibition will be open, including Sundays, 180 days. 
The daily attendance must therefore be 111,111 per day 
at one dollar each; or at one shilling each 444,444 per 
day, but this really leaves the current expenses quite 
unprovided for, save in so far as rents and sale of materials 
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are concerned. It is to be feared that the Columbian 
Exposition, however successful in other respects it may 
be, will not be a paying speculation. 

In conclusion, we may say that up to the present our 
special correspondents state that there has been nothing 
to write about. Machinery has not been unpacked, or 
finished, or started. In this respect our American con- 
temporaries have found themselves in precisely the same 
position, and we and they are alike unable to say what 
there is and is not new and worthy of notice in the great 
machinery hall. Nothing remains for us but to wait. 


JACKETING AND COMPRESSION. 


An almost elementary acquaintance with indicator 
diagrams shows that there is nothing like uniformity of 
practice among engineers in dealing with compression. 
Thus, we meet with diagrams in which the compression 
line is nearly square ; while in others we find a long speep- 
ing curve. Itis worth notice, moreover, that compression 
appears to exert a very small influence in reducing the 
weight of steam used per horse per hour. Indeed some 
of the most economical engines in existence have practi- 
cally no compression ; while others, which are certainly 
not economical, not only have a great deal of compres- 
sion, but carry the compression line to a higher point 
than the boiler pressure. Mr. D. K. Clark devotes a 
chapter in his last book to the discussion of the means 
of arriving by calculation at the best amount of compres- 
sion in any engine, simple or compound ; and he proves 
in a way that has never been so lucidly done 
before, that the work done in compressing any stated 
amount of steam in a cylinder is commonly greater than 
that which the same amount of steam can give back 
against the piston. The proof is too long to reproduce 
here. It will be enough to say that while the expanding 
steam works between two limits of temperature ¢ and ¢,, 
the compression takes place between two limits of tem- 
perature ¢ and ¢,, in which ¢, is lower than ¢;. Ina 
word, the range of temperature during compression is 
greater than that which obtains during expansion, and 
the range is greater the lower the back pressure at which 
compression begins. It is assumed, of course, that com- 
pression has raised the pressure at the end of the stroke 
to that of the incoming steam, no more and no less. Mr. 
Clark, by the aid of a very simple diagram, makes all this 
quite clear. The general conclusion at which he arrives 
is thus stated: “If steam be expanded in the cylinder 
down to the back exhaust pressure, and if the exhaust 
stedm be so compressed into the clearance space on the 
return stroke that the final pressure there is equal to 
the initial pressure for admission, the efficiency of the 
steam in the cylinder is the same as if there were no 
clearance and no compression, but when there is a 
fall from the final pressure of expansion to the exhaust 
pressure, the opposing work of compressing a quantity 
sufficient when compressed to fill the clearance with 
steam of the initial pressure—starting from a lower 
pressure—is so much increased in consequence that the 
efficiency of the steam is reduced by it.” He then goes 
on to show that for every engine and set of conditions 
there is an amount of compression which is more 
economical than any other, but in all cases it must be 
less than will suffice to bring the compression pressure up 
to the initial pressure. 

Rankine, it is well known, and many other engineers, 
held that the steam should always be compressed 
enough to reach the initial pressure. This is not Mr. 
Clark’s view, and it is not ours. It is based on the 
assumption that the work to be got out of the compressed 
steam during expansion will be equal to that expended 
upon it during compression. Mr. Clark has shown that 
in theory this can never be the case in any engine unless 
it expands down to the exhaust pressure, which few real 
steam engines ever do if they are properly loaded. But 
there are other aspects of the question to be considered. 
Thus compression is absolutely essential to prevent 
“knock” in high-speed engines. But leaving this fact 
on one side, we must remember that Mr. Clark’s deduc- 
tions are all based on the assumption that he is dealing 
with dry steam. The whole subject becomes complicated 
by the circumstance that the back pressure steam is 
seldom or never dry, and that the compression curve of 
wet steam is a very different thing from the compression 
curve of dry steam. Thus, for example, we meet every 
now and then with diagrams in which the compression 
rises to a certain point. That reached, the indicator 
pencil moves in a straight line parallel to the atmo- 
spheric line. That is to say, there is no further rise of 
pressure, although compression is going on. This is due 
to the fact that if there is about 30 per cent. of water 
present when steam is compressed, it is condensed. 
Thus, then, we have a considerable percentage of work 
done in a way analogous to that which would be needed 
to expel the steam from the cylinder through, let us say, 
a loaded valve when once a certain pressure had been 
reached. All this must be wasted unless the liquefied 
steam is again evaporated to do work on the piston, but 
all the chances are against any such re-evaporation 
taking place at such temperatures and pressures that the 
whole of the work will reappear. 

A great deal has been written about the expansion 
curves of diagrams, and theoretical curves have been 
calculated on various assumptions, and then the real com- 
pared with the ideal curves; but we cannot call to mind 
a single instance in which the compression curve has 
been made a subject of investigation. If an engine 
works with a square compression corner, it is clear that 
it will take a greater quantity of steam from the boiler 
per stroke, other things being equal; but it is also clear 
that the indicated power will be greater. The area 
represented by compression is so much lost effective 
work. The question for solution is, whether the loss 
more than balances, or does not balance, the saving 
effected in the admission of steam? In many cases 
quite one-fourth of the whole work done by the steam is 
expended in compression. In locomotives running at a 
high speed and much linked up it may reach one-half, or 








even more. Is one-half the steam saved? To arrive at 
any just conclusion on this point it is essential that the 
compression curve be examined. Mr. Clark, for the 
purpose of theory, assumes that it is hyperbolic, the 
pressure being doubled when the volume is halved, and so 
on; but we are disposed to think that this condition 
obtains in very few engines, for reasons which we cannot 
stop to specify. 

And here we come to a point which should be cleared 
up—it well deserves investigation—namely, What is the 
etfect of jacketing on the compression curve? We have 
seen that the presence of water during compression is 
very objectionable. But this is just the period when a 
jacket would be most likely to do good. It is known that 
jackets are in some cases of no value whatever ; but is it 
not a fact that in all such cases the amount of compres- 
sion is comparatively small? In the high-pressure 
jacketed cylinder of the engine tested by Mr. Crosland, 
it will be seen—by reference to page 382—that in the first 
place the compression is very small, and that the expan- 
sion curve drops down nearly to the exhaust pressure. In 
the Pawtucket pumping engine, which gives a horse- 
power for 13°621b. of steam per hour, and in which—as 
in Mr. Crosland’s engine—the jackets are practically 
useless, there is virtually no compression, the cards being 
quite square in the compression corner, with the excep- 
tion of a scarcely noticeable rounding. The engine which 
took the first prize at the Royal Agricultural Society's 
Newcastle Show ran with very little compression ; and 
Mr. Paxman stated that he had found that, whether 
steam was or was not admitted to the jackets, the result 
in consumption of fuel was the same. A Belgian firm, 
using engines of large power with very little compres- 
sion, has found—as the result of careful experiment 
—that the gain secured by jacketing was not worth 
having. The system of “regenerating” or heating 
the steam in the intermediate receiver of a cross- 
compound engine was then tried, and resulted in a 
small percentage of loss; due, no doubt, to the condensa- 
tion taking place in some extra piping. On the other 
hand, is it not a fact that in all engines whose jackets 
have proved of use there is considerable compression ? 
Of course, on these points each engineer will have to use 
his own experience. Ours is all in favour of the view we 
take, namely, that the true value of the jacket can only 
be realised when there is considerable compression, and 
this lends additional interest to the experiments to be 
carried out with a jacketed locomotive by the Research 
Committee of the Institution of Mechanical Engineers. 

It may be asked, what special function the jacket 
discharges as regards compression steam? The answer 
must be sought in the light of Mr. Clark’s dissertation first. 
A great deal of work is done in compressing the steam. 
Whether this will or will not be returned depends mainly on 
the efficiency of the steam during expansion. In a word, 
the action with a jacket will be very much the same as 
though we forced a given weight of steam into a vessel 
in which it was heated and dried, and then allowed to 
expand again behind a piston. It is tolerably evident 
that it would do more work during expansion than was 
expended upon it during compression. The transfer of 
heat from the jacket to steam of the same, or nearly the 
same temperature in the cylinder must be slow; but 
during the first steps at all events of compression the 
transfer may be very rapid, and in any case the steam 
will find itself in contact with hot metal instead of having 
to warm cold metal up. It is for this reason, we think, 
that the true utility of the jacket must be sought in the 
amelioration of the phenomena of compression, rather 
than in any help given during initial admission or sub- 
sequent expansion. Nothing short, however, of the 
careful examination of a number of diagrams can settle 
this question. It may, however, we think, be taken as 
wre that jackets are of no use in engines working 
with very little compression. We shall be glad to hear 
what any of our moe. sa with facts at their disposal can 
say on the subject. 
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FOREIGN WAR MATERIAL FOR ENGLAND. 


THE vexed question of Government contracts being placed 
abroad was revived in the House of Commons last Tuesday 
night by Colonel Howard Vincent, C.B., M.P., Central Shef- 
field. The gallant Colonel asked the Secretary to the 
Admiralty whether an order for armour-piercing shells had 
recently been given to a French firm over the head of an 
English tenderer, and, having regard to the fact that many 
workmen in that and analogous trades at Sheffield were in a 
deplorable condition, inquired further, “if more attention 
would be paid in the further orders about to be placed to avoid 
epics | the people’s money out of the United Kingdom, in 
the employment of foreign workmen?” Sir Ughtred Kay- 
Shuttleworth, Secretary to the Admiralty, admitted that 
the order had been given to a French firm, but said 
it was a case in which public interests would have 
suffered by the adoption of any other course. ‘The 
Admiralty,” he added, “have been anxious to employ 
English manufacturers, but a heavy loss would have been 
involved in accepting an English tender.” Our Sheffield 
correspondent, on inquiry at one of the shell-manufacturing 
firms who tendered, ascertained that the value of the order 
was £19,500, that it was for 13}in. shells, and was placed at 
St. Chamond, and that the actual difference in price between 
the French and the British tenders was 30 per cent. This, 
of course, is a heavy charge to pay for home-made shells. It 
is pointed out, however, that the English makers are severely 
handicapped. French rivals are kept well employed by 
their own Government, and can afford to take British orders 
at even abnormally low rates. It is the same policy as is 
pursued by the Government in railway material. They 
charge a stiff price for German work, in which they have 
no competition to face, and take English and other orders 
excessively cheap. Our English houses complain that after 
putting down costly plant, there is not remunerative employ- 
ment for it, and they have to pay highly-skilled workmen 
high wages, while, through lack of employment, they have 
only labourers’ work for them. It is in this way that prcduc- 
tion is made so dear. They ask if it is good policy to make 
England dependent upon foreign nations for military muni- 
tions. In the event of a war, how would this country be 











fixed? Home firms will not keep in working order machi 

which is not used, and, rie in pense ‘campliae mney be 
purchased from the foreigner, a sudden crisis might find the 
country without adequate means of production. A first-class 
Power like Great Britain, it is contended, should not merely 
take the pounds, shillings, and pence view of “— & grave 
——- Something is due to national needs and national) 
safety. 


TELEGRAPHS IN PERSIA. 


TELEGRAPHS in Persia are of a primitive character, ang 
the delay in the transmission of messages is often exaspera. 
ting. The line worked by the Persian Government between 
Enjelli and Resht, and thence on to Teheran, works fairly 
well in dry weather, but in damp or rainy weather cannot be 
depended upon. The reason of this is, that the insulators 
are sometimes driven into large trees that have branches 
growing round the hooks and touch the wire, thus intercept. 
ing the current. When large trees are not available smal) 
ones are resorted to, which often break, or, being shaken by 
the wind or through the trees being shaken by the wind, the 
insulator or the hook upon which it is fixed becomes dis. 
lodged, and the wire trails on the ground. The wire has 
often been seen lying across the high roads both in Astrabad 
and Ghilan, endangering the lives of animals and their 
riders. The British Consul at Resht observes:—‘ Under 
these conditions it is not to be wondered at that telegrams in 
this country are not received as punctually as in Europe, and 
gives an instance of a telegram's being sent from Europe to 
Teheran, announcing the sender’s intended arrival at Sota 
in a fortnight. The telegram was received the same day at 
Teheran by the European line, and immediately dispatched 
to Resht by the Persian line. The telegram was received 
in the sender’s presence eighteen days after its dispatch.” 
All messages are received on the instrument “ by ear,” and 
no “tape” is kept. The consequence is, that mistakes 
almost always occur when the message is in cypher, or when 
figures or foreign names or words are sent. 








LITERATURE. 


The Naval Annual for 1893. 
(First Notice.) 

A most welcome feature of Lord Brassey's book for 
the current year will be recognised in the fact that no 
less than six chapters of it, including the introduction, 
are by the spirited compiler himself. Upon the vexed 
question of ‘* Relative Strength,” perhaps no one has 
been able to speak more succinctly than Lord Brassey, 
or to point out more clearly than he does the existing 
condition of our navy and of the navies of foreign Powers. 
Brief but comprehensive comparative statements, are the 
best indications by which we can gauge the relative forces 
of our neighbours and ourselves, and we find in the work 
under consideration precisely the data which is necessary 
to arrive ata just appreciation of these forces. But as 
nearly all the chapters of this book have a special interest 
shlong to them, it may be as well to run through 
each of them seriatim—at least, so far as regards Part 
I.—in order to avoid the possibility of passing over some 
feature which demands a notice. 

The “Progress of Foreign Navies,” by M. E. Weyl, 
commences with a warning voice from the scene witnessed 
in the Port of Genoa at the celebration of the centenary 
of Christopher Columbus. ‘If,’ he says, “the fleets 
of the different Powers which were gathered together at 
Genoa gave a fairly clear idea of the value of the respec- 
tive navies, they also demonstrated their principal weak- 
nesses. In every ship the guns were insufficiently pro- 
tected; and the greater number of the vessels present 
were already out of date and hardly fit to appear in the 


line of battle.” Here the writer has enunciated a most’ 


important truth, and one which has frequently escaped 
the observation of those who have endeavoured to institute 
comparisons between the relative powers of vessels and 
of fleets. Whilst, on! the one hand, the introduction of 
modern appliances has tended, in military warfare, to 
reduce the powers of individual factors in armies to a 
dead level, and to make quantity rather than quality 
the criterion of strength; on the other hand, by the 
application of these modern improvements to the 
matériel of our navy, the position is exactly reversed. 
Until the development of steam, armour, and rifled 
weapons had effected a virtual revolution in our fleets, 
as sudden as it was complete, between the years 1840 
and 1870, things had gone on pretty much in the 


Y | same way for 150 years, and vessels of all nations which 


possessed a navy were constructed upon similar princi- 
ples, armed with similar guns, and sailed at the same 
speed in similar classes. Hence, in past times, the 
strength of a fleet entirely depended upon its size. Now, 
however, an immense variety of factors combine to give 
peculiar significance to the value of each individual ship 
in a squadron or fleet, and it is quite within the range of 
possibility that the result of future naval actions may 
depend upon the superior speed, rapidity or accuracy of 
fire, or endurance, of a single fast-steaming ironclad or 
armed cruiser. In point of fact, it appears likely that quality 
instead of quantity may decide the day. But if we 
admit this theory, it must enormously discount the 
importance which is attached in ordinary comparative 
statements to the strength of the several fleets of the 
world, and it must reduce those fleets to the extent of 
removing from them such vessels as do not possess the 
very latest improvements in speed, protection, and 
principal and secondary armament. Hence, in following 
M. E. Weyl through the progress of foreign navies, this 
limiting consideration must be borne in mind. We lay 
particular stress upon this point, as we believe that 
encouragement will be found to result from its application 
to ourselves at the present juncture. It will be our 
pleasing duty to show, by-and-bye, from Lord Brassey’s 
own chapters, what a huge preponderance of the most 
recent battleships and cruisers we have just built, or are 
completing, over those of foreign Powers. But we must 
not omit to invite attention to the fact that both France, 
Russia, and America are constructing types of which we 
have not as yet asingle recent example or a keel laid 
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down in our =. We allude to the lightly 
armoured cruiser, Dupuy de Léme class, the heavily 
armed armoured cruiser, and the commerce destroyer, 
of large coal endurance. It is said ‘ that the 
Powerful and Terrible will be of the last-mentioned type, 
with engines of 80,000-horse power, and corresponding 
speed. They are, however, as yet in nubibus. M. Weyl 
alludes to the fact that the thickness of the protective 
deck is being increased in several navies ; ‘‘ and in some 
instances it is proposed to substitute a second armoured 
deck for the splinter-proof deck. . . . In some cases 
the barbette is maintained, but is covered with an 
armoured shield. In France the closed turret 
is now completely in the ascendant. The Eng- 
lish system of mounting the large guns in pairs has, after 
much hesitation, been adopted.” On the subject of 
quick-firing guns his opinion is given without reservation, 
but it is hardly one that will find favour amongst artil- 
lerists in this country. He admits “ that Armstrong pro- 
duced the first quick-firing gun,” but considers “ that 
Canet shortly afterwards produced a weapon superior to 
that of Elswick.” This fact is entirely new to us. It is 
on record at the Admiralty that 260 rounds were fired 
out of the first Elswick 6in. quick-firing gun before it was 
finally adopted as the typical weapon of this nature for 
naval service, whilst not a single vessel has been as yet 
armed in France with heavy quick-firers that have gone 
through anything further than the ordinary tests on 
proving grounds. Service tests extending overfa period 
of many months are the only ones which can be accepted 
by practical men in their approval of weapons of war. 
The progress in France presents may interesting points. 
A capital description is given of the Dupuy de Léme. 
‘She is an armoured cruiser in the most complete sense 
of the word, as she is protected by 4in. armour over the 
whole of her hull proper, and over a part of the super- 
structure. Besides the usual protective deck she has a 
splinter-proof deck which extends over the boilers and 
engine-room, the space between the two decks being 
filled with coal.” The value, or otherwise, of her triple 
screws remains to be proved, as an accident occurred to 
one of her boilers which interrupted her speed trials. It 
is extremely probable that the want of solid water to 


work in will neutralise the usefulness of the 
third propeller. There is little doubt that the 
Latouche Tréville, Charner, and Bruix, armoured 


cruisers, are very powerful ships. Their maximum speed 
will be 19 knots with modified forced draught. The 
armour, which is 33in. thick, covers a large portion of 
the side, and is supported by a protective deck 2in. 
thick. The masts, which contain a spiral staircase, and 
have three tops, with an electric projector upon the highest 
one, are a distinct improvement upon those of our large 
cruisers. The Massena and Bouvet, battleships, will be 
plated with Schneider steel, and provided with triple 
screws. The Massena will have two armoured decks, 
one being 3$in. thick. It is observed, in conclusion, that 
electricity 1s in France rapidly taking the place of 
hydraulic force in the working of heavy guns. It is now 
employed for turning the turrets, hoisting the ammuni- 
tion, and laying the guns. In this connection we would 
note what has just occurred with regard to the hydraulic 
gear of the Howe. Upon starting the engines of the 
vessel after she was raised, it was found that the 
hydraulic gear was all in perfect order and worked with- 
outa hitch. It is needless to say that under such cir- 
cumstances electric gear would have been nowhere ! 

The Russian armoured cruiser Rurik, of 10,923 tons 
displacement and 13,259-horse power, with a sea-speed 
of 18°5 knots, is the most powerful of her class afloat. 
We have no existing ship in our navy to compete with 
her on equal terms. Two others are said to be on the 
way of 12,000 and 14,000 tons. This illustrates the point 
upon which M. Wey] has raised a warning voice. 

The United States navy, as we have already pointed 
out in the columns of THE ENGINEER, is in a condition of 
great promise, although as yet the talk of it is somewhat 
in the future tense. The Brooklyn is to be an improve- 
ment upon the New York, with 8ft. more freeboard, 20 
per cent. greater coal capacity, and a displacement of 
9150 tons. Her engines are of 16,900-horse power to give 
her a maximum speed of 21 knots. We have, of course, 
nothing to a with this prospective vessel, as the 
Blake and Blenheim are defective both as regards armour 
and freeboard, their full speed moreover not having been 
attained. 

The Argentine Republic and Japan are to be con- 
gratulated upon having, completed and in hand, the two 
fastest cruisers in the world, the Nueve de Julio and 
Yoshino, both built at the yard of Sir William Armstrong, 
Mitchell and Co.; the first of 8570 tons displacement, 
with speed, under natural draught, of 21-9 knots, 22°74 
knots having been realised on trial; the second of 4150 tons 
displacement, and 15,000 indicated horse-power, the speed 
anticipated being 23 knots, It is needless to say 
that there is, as yet, no cruiser in the Royal Navy 
— of competing with these two vessels in point of 
speed. 

We now pass on to Lord Brassey’s own contributions. 
From his summaries we collate the following table as 


to ships building and completing for the leading naval 
Powers :— 


England, France. Germany. Italy. Russia, — 

Armour clads... ... 10 ... 10"... 9%... 8"... 11*... 10* 
Cruisers, armonred 0... 6... 0... 0. 2. 3 
Cruisers, protected 42 ... 16 ... 6 ... 8 As 5s 
Cruisers, torpedo... 18 ... 5 oem ee 
ee aoe oe ae, Oo =. eo or. } 
70 37 15 13 13 25 


* Including ‘‘ coasters.” 


From these it will be clear that Great Britain has, as 
we before noticed,’a considerable preponderance of all 
classes, building and completing—with the single excep- 
tion of armoured cruisers—as foreign battleships include 
“coasters " which we do not build on principle. And if 
we analyse the component classes, we find that Great 





Britain has eight battleships out of her ten—irrespective 
of the Renown—with a displacement of over 14,000 tons, 
whilst all the other Powers of the world taken to- 
gether have only ten, with a displacement of over 11,000 
tons. These figures speak for themselves. But when 
we state further that all of the 70 British vessels, with 
the exception of 18, are already in the water, and that 
the whole will be ready for commission within a twelve- 
month, whilst, of the foreigners, some will probably be 
six or eight years completing, it seems sheer absurdity to 
compare the work which is being done in foreign countries 
with that which is so rapidly developing in our own. 
At the same time, it is an unpleasant fact to realise that 
we have no armoured cruiser, either completed or under 
construction, which can be regarded as an equivalent to 
the Dupuy de Léme or Brooklyn. If the latter attains 
her anticipated speed of 21 knots, of which there appears 
to be no reasonable doubt, she would be able to destroy 
either the Blake, Blenheim, or any of the Edgar class, her 
protection being infinitely superior, and armament 
aes good; whilst the high explosive shells of our 
French neighbours would make awful havoe of our 
unarmoured cruisers, the thin armour of the Dupuy de 
Léme and similar vessels having been specially designed 
to counteract the effect of such projectiles. The Renown 
will be an improved Centurion, with enormously increased 
secondary armament, ten 6in. quick-fire guns being 
included in it The hull armour will be arranged on an 
entirely different principle, and associated with a different 
arrangement of the protective deck. 

In his chapter on “ Shipbuilding Policy,” Lord Brassey 
aptly remarks that “ insufficiency of coal endurance is 
a general defect in the battleships and cruisers of all 
nations. It has been shown by Mr. Melville, chief 
engineer of the United States Navy, that a ship of 
10,000-indicated horse-power, carrying 750 tons of coal, is 
practically confined within a radius of 500 miles from the 
coaling port.’’ The importance of coal endurance has long 
been recognised in the United States Navy Department. 
We appear to depend, perhaps too confidently, upon the 
supply which our coaling stations will furnish in the event 
of war. It should, however, be borne in mind, that many 
of these, such as the port of Castries in St. Lucia, St. 
Helena, and Sierra Leone, are merely armed in a nominal 
manner, and could be reduced by a single armoured cruiser 
in half an hour, the supply of coal being set on fire or 
otherwise destroyed. Lord Brassey makes an appeal for 
“rams.” Here we are entirely in accord with him. If we 
refer to the ‘light of history,” the only recent naval action 
of importance, the battle of Lissa, proved conclusively that 
the “‘ram” was an engine of mighty potency, the only 
enemy’s ship which was fairly destroyed having been 
sunk by ramming. It is somewhat perplexing to account 
for the policy which stopped short seven years ago in the 
Polyphemus. There is little doubt that the Admiral 
Ammen will be a most formidable opponent to the pro- 
spective enemy of the United States. She is practically 
invulnerable to all but the most powerful ordnance, has 
great speed, and is so handy that she could save herself, 
when necessary, by mancuvring. ‘Our position,” says 
Lord Brassey, “in relation to the torpedo flotilla, as 
will be seen by a reference to the tables in Part II., by 
Mr. Laird Clowes, is inferior to that of France. The 
French have given more attention to coast defence; we 
have assumed that it would be our part to take the offen- 
sive, and we have done rightly. Yet coast defence must 
be adequately provided for.” Of the 1260 torpedo boats 
of all classes possessed by the various naval Powers of 
the world, Great Britain has only 166, whilst France 
comes to the front with 220. This fact, when taken into 
consideration with reference to the result of last year’s 
manceuvres, which proved that ‘“ no one who looks at the 
matter from a strategic point of view, will be tempted to 
underrate the value of the torpedo boat,” appears some- 
what significant. The chapter concludes with the opinion, 
strongly urged upon the British Government, that it will 
be impolitic to slacken our efforts in new shipbuilding, 
whilst France, Russia, and America are making such 
strides in +his direction. We fully indorse this opinion. 
Though, as we said before, our position at this immediate 
juncture is, with the exception of certain almost ideal 
vessels of the cruiser class, and our torpedo vessel flotilla, 
a very healthy one, it must never be suffered to degene- 
rate into that which it occupied in 1885 and 1886. 

‘Relative Strength” has a chapter to itself. We are 
tempted here to reproduce some of the figures quoted by 
Lord Brassey as to ships already built and now 
building :— 


England. France. Russia, 
Ships. Tons. Ships. Tons. Ships. Tons. 
Battleships ... 48 456,300 ... 30 281,342 ... 15 133,029 
Coast defence ships... 12 47,720 ... 20 69,947 ... 28 69,626 
Armoured cruisers ... 18 137,050 ... 13 68,766 9 63,546 
Cruisers, protected ... 65 281,361 ... 27 99,421 3 10,900 
Torpedo gun - vessels 32 27,110 ... 13 6,835 8 3,600 
175 103 63 


It is difficult to find fault with our position according 
to these figures, except in so far as regards the armoured 
cruisers, where we are clearly not so well placed. No 
amount of argument can persuade us that the Warspite, 
Aurora, or Achilles, should be regarded as equivalent to 
either of the recent armoured cruisers of France or of 
Russia. In this very important type our navy is hardly 
represented. It is, however, satisfactory to learn that 
our battleships are unsurpassed. In France, “ the four 
ships of the Caiman type are seriously deficient in free- 
board. Their seaworthiness is inferior to what is 
required in the ships of a sea-going squadron. On a 
recent passage . . both the Furieux and Requin 
rolled so heavily that sleep was almost impossible; that 
the battery deck of the latter was full of water, and that 
she shipped through her forward turret a sea estimated 
to wale 15 to 20 tons.” In cruisers we have a splendid 
preponderance. 

Lord Brassey speaks plainly upon ‘“ Training and 
Manning.” We cannot agree with him that ‘‘it is no 
longer necessary to maintain a considerable stationary 











force abroad.” Other nations attach small importance 
to the maintenance of such squadrons, as they have 
little importance to boast of in their foreign possessions. 
Our position is totally different. The first fatal error 
that we made was the withdrawal of our troops from 
Canada, and the next was the ordering home of all the 
troops from Australia and New Zealand. We have felt 
it ever since. Were we to reduce our squadrons in 
foreign waters it would be a death blow to our 
prestige all over the world. Our Colonial possessions 
are inclined to be a little too independent as it is; and 
it would add nothing to the discipline or experience of 
our naval officers and seamen to have them circling 
round home ports at all times. We, however, entirely 
agree as to the drilling of men with modern weapons 
in lieu of the obsolete muzzle-loaders now so generally 
employed. 

Admiral Sir G. Phipps Hornby says some useful things 
upon “training.” He is strongly in favour of a regimental 
and local system for training lads for the Navy, to be 
gathered from districts, to each of which a home port 
ship should be attached, as at present. After training, 
which would be followed by a tour of foreign service or 
in the Channel squadron, under supervision, their next 
service would be in a sea-going ironclad or armoured 
cruiser. They would then be brought home and placed 
in one of the home port ships. By this system the Naval 
Reserve would be more available than it is at present, 
and on mobilisation they would find themselves embarking 
and serving with old comrades. He is strongly in favour 
of training ships with sail power, to inculcate habits of 
observation and quickness. He says, ‘‘ When I went to 
sea I was told that there was a reason for everything, 
even for the way in which the deck should be swept, and 
it is strictly true.” We seriously doubt whether the 
French system of Inscription Maritime is likely to 
produce sailors when required who understand this 
sentiment. 

‘““Marine Engineering,” by Mr. R. C. Oldknow, says 
that, whether ferrules are to # regarded as an expedient 
only or not, they have lengthened for a considerable 
period the lives of boilers that would otherwise have been 
condemned as waste steel. He speaks of the possibility 
of the employment of copper tube plates instead of steel 
being attended with good results, and a cessation of 
priming. It appeared, however, from Mr. Durston’s 
remarks at the meeting of Naval Architects this year, that 
experiments have already been made in this direction, but 
without success. Mr. Oldknow speaks of the great 
importance of “ feed-filters.” After hearing the paper 
read by Mr. Durston as to the excessive heat induced by 
a coating of boiler grease, it is impossible to avoid the 
conclusion that the cause of tubes giving out is often from 
the greasiness of the boiler’s contents. Hence we attach 
much value to the remarks in this paper upon the feed 
filter introduced by Messrs. Maudslay. Mr. Oldknow’s 
suggestions for the improvement of the position of the 
Naval Engineers’ branch should demand attention. 

The chapter by Captain S. Eardley-Wilmot, upon the 
subject of ‘‘ Colonial Defence,” is interesting ; but would 
have been more so had it contained further information 
as to the existing state of the defences at the coaling 
stations, and in our Colonial Empire. We are under the 
impression that many of the suggestions thrown out by 
him have already been carried into execution. Certainly 
Sydney Heads have been fortified for some time, as the 
armament there was only recently changed for breech- 
loading guns. Singapore also has quite as much local 
defence as the nature of the locality requires. Its 
approaches are covered by the fire of a number of heavy 
breech-loading guns, with excellent command. We 
entirely coincide, however, in the opinion that 
Port Royal should possess a dock; and that its 
defences, whether floating or stationary, should be made 
secure. 

Mr. J. R. Thursfield’s chapter on ‘‘ Naval Manceuvres”’ 
is excellent. We have already quoted his remarks 
upon the strategic value of torpedo boats, as gathered 
during the manceuvres of 1892. He goes on to quote the 
following important opinion of the Tvmes’ correspondent, 
as to the Red Covering Squadron of coast defence vessels. 
They ‘Proved to be of no use at all. They are, it is 
true, obsolete in every way; but it would have made very 
little difference if, as coast-defence vessels, they had been 
the best and newest that could be built. A navy which 
relies on active defence—that is, on going to meet and 
fight the enemy, and not awaiting his attack—requires 
its ironclads to be mobile and sea-keeping.” ; 

Mr. Dasent’s review on ‘“ The Influence of Sea-Power,” 
epitomises the valuable work of Captain Mahan. The 
fact that the command of the sea, and not the destruction 
of commerce, is the true aim and object of the Navy of 
any Power, shines out most prominently in this book. It 
is a little amusing, however, to find such an opinion 
expressed by the representative of a Naval Power that 
has originated ‘ Nos. 12 and 13.” 








THE DIMITRI DONSKOI. 





Tur Russian armoured cruiser, Dimitri Donskoi, an illus- 
tration of which we publish this week as part of our series 
illustrating the Russian Navy, belongs to the Black Sea fleet. 
She is of steel, covered with wood under water, and copper 
sheathed. She is 296ft. 6in. long, 52ft. beam, and 24ft. deep ; 
her displacement is 5893 tons, and her engines indicate about 
7000-horse power. She has a belt of 6in. steel-faced iron 
armour, and a 24in. protective deck. She carries two Sin. 
13-ton guns, twelve 6in. 6-ton guns, and twenty quick-fire 
and machine guns, and is fitted with four torpedo tubes. 
She carries 400 tons of coal, and has a nominal speed of 
15:5 knots. 

The ship is heavily rigged, but it is stated that she cannot 
use her sails close-hauled in a breeze for fear of capsizing. 
The torpedo boats stowed on the rail abaft the sponson guns 
interfere with their fire. Although she was launched in 1883 
she was not completed for nearly three years. 
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IRELAND'S SAND SHIELD. 


DvRING strong winds the drifting sand from the shore has 
been a great annoyance to visitors walking on the promenade 
at St. Annes-on-the-sea, as well as costing a considerable sum 
yearly to remove. 

Herewith we publish a perspective and a sectional view of an 
arrangement recently erected by Mr. J. Ireland, Blackpool, at 
the above place, with the object of stopping the nuisance, 
and called locally a “sand shield.” It consists of a cast iron 
coping formed with plates 4ft. long by 3ft. high, with flanges 
at each end; these flanges are bolted to cast iron standards 
standing between them, the standards being secured at the | 
base to the stone coping by jagged bolts. The plates are | 
continued over on the shore side so as to form an overhang 
12in. deep, the whole Jength of the coping. 





| sive. 


from Sin. to 30in. in thickness. For these varying thick- 
nesses the feeds and speeds are regulated to a perfect nicety, 


and the following, amongst other things, are daily operated |. 


upon :—Connecting-rods, crank webs, pump levers, tail-end 
nuts, excentric-rods, piston-rods, crossheads, cutting studs 
and boiler stays to length, &c. &c., thus dispensing with the 
tedious work of slotting machines. 

The advantages attaching to this machine tool may be thus 
summarised: Less power is required to drive this machine 
than any other for the class of work performed. It dispenses 
to a large extent with smith’s labour, which is always expen- 
The cut is continuous, and consequently no time is 
lost in return strokes, as in slotting. The small amount of 
material cut away, together with the fact that the cut is con- 


| tinuous, enables the machine to do from two to three times 


the work of a slotting machine in ripping. Work of an 
irregular shape can be per- 
formed on this machine 








SAND SHIELD AT BLACKPOOL 


As will be noticed, the drifting sand is carried along within | 
a few inches of the shore by the lowest stratum of the wind. | 
This lowest stratum coming under the overhanging part of | 
the coping—which forms a cul de sac—forms a cushion of | 
air with a more or less rebound ; the stronger the wind blows 
the greater the rebound, the drifting sand coming along the 
shore in front of the coping, as it approaches gradually | 
slackens speed, until reaching the rebounding cushion of air, | 
it stops,and so accumulates, sometimes nearer the coping, and 
other times further off, according to the pressure or strength ' 


PROMENADE 


OF@FEET 


Excinger 


SECTION OF SAND SHIELD 


of the wind. The experimental length has, we are informed, 
proved entirely successful; one can stand during a gale of 
wind and look over the coping without any sand blowing in 
the face, while on the other part of the promenade the eyes 
could not be opened. As soon as the Local Board of St. 
Annes can arrange with the St. Annes Land Company, the 
owners of the promenade, the coping will be continued the 
whole length. The arrangement at St. Annes is only suitable 
where the tide does not reach the hulking in front of the 
promenade, but negotiations are in progress with the Cor- 
poration at Blackpool to put down an experimental length, | 
which will act as a sea wall as well as to stop the drifting 
sand. The cost, delivered and fixed, is from 25s. to 27s. 6d. 
per lineal yard, according to position. 








BAND SAWS FOR COLD STEEL. 


Messrs. NoptE anp Lunn, of the Northern Machine Tool 
Works, Newcastle-on-Tyne, have recently supplied and put 
into successful operation in the finishing shops of the 
Dennystown Forge Company, Dumbarton, a powerful band | 
sawing machine for cutting iron and steel cold. Since | 
starting, this machine has been engaged cutting out the 
centre parts from forgings of connecting-rods, throw cranks, | 
&c., and in sawing out crank webs from the solid block. | 
Instead of heating these slabs, from which the webs are 
formed, and shaping them by means of paring below the 
steam hammer to as near the size as possible for machining, 
they are simply sent to the planing machine, where both 
sides are planed and then handed over to the band saw, 
which cuts them out to the very line, leaving them as near 
like the figure 8 as possible, with its edges so smooth that 
not more than a little filing is required to finish the work. 
Although the introduction of machine tools of this type does 
not date back more than a few years, a very large number 
have been installed in large works by Messrs. Noble and 
Lund, of sizes varying in capacity for dealing with material 





which is impossible on a 

circular saw. A large quan- 
| tity of useful scrap comes 
from this machine, the 
higher value of which, com- 
pared with the cuttings 
from a slotting machine, 
more than covers the 
attendant’s wages. Band 
saws have been in use in 
Woolwich Arsenal for 
cutting iron plates for the 
sides of gun carriages for 
more than twenty - five 
years. Messrs. Thornycroft 
and Co., of Chiswick, have 
recently been experiment- 
ing with one for cutting 
out the webs of crank 
shafts, and it is quite 
possible the idea has quite 
a satisfactory future before 
it. 





THE NEW PASSEN. 
GER STEAMER 
CHELMSFORD. 
THE fine new twin-screw 
steamer Chelmsford, built 
aor. and engined by Earle’s 
Shipbuilding and Engineering Co., of Hull, yesterday inaugu- 
rated the new continental service of the Great Eastern Rail- 
way Company between Harwich and the Hook of Holland. 
This vessel is the pioneer of two others now being built for 


| the same service, and is of great structural strength; she is 


built entirely of steel, is 300ft. long, 34ft. Gin. beam, 16ft. 
depth of hold, and her displacement when loaded is about 
1635 tons. She is divided into eight water-tight compart- 
ments, and is amply provided with life-saving appliances in 
case of accident or disaster. The vessel has two principal 
decks and a partial or awn- 
ing deck, and _ provides 
saloon and sleeping accom- 
modation for 230 first-class 
passengers, berthed in the 
middie part of the ship, 
and for sixty-eight second- 
class aft. The first-class 
saloon is handsomely fitted 
in maple, satin wood, and 
light oak, and in the state 
room accommodation 
every attention has been 
paid toinsure the comfort 
and convenience of passen- 
gers. The propelling ma- 
chinery of the Chelmsford, 
designed by Mr. A. E. Sea- 
ton, consists of two inde- 
ndent inverted  three- 
cylinder triple - expansion 
twin engines, the cylinders 
being 26in.,39}in., and6lin. 
diameter respectively, each 
with a piston stroke of 
36in. The engines are 
placed abreast of each other, 
on the port and starboard 
sides of the engine room, 
the cylinders being sup- 
ported in front on bright turned wrought iron columns, 
and at the back by cast iron columns carrying the guide 
bars, the columns being themselves carried by cast iron 
bedplates firmly secured to extra strong seatings built 
in the ship, the engines as a whole being further well 
tied together to prevent the vibration very often notice- 
able in vessels whose propelling machinery is run at a high 
speed. 
oo engine has a separate air pump and surface con- 
denser ; the air pumps are of gun-metal, and are worked off 
the low-pressure piston-rod crossheads, discharging into feed- 


| water tanks under the condensers, on each side of the engine- 
| room; and the consensers, which are of cylindrical form, 


with wrought iron bodies and cast iron waterways, are placed 


| in the wings of the engine space, and connected to the low- 
| pressure cylinders by copper exhaust pipes. Water is circu- 
| lated through the surface condensers by two 12in. centrifugal 


pumps, which are so connected that each pump can pump 
through either or both condensers, or draw from the bilges 
and discharge overboard in case of flooding or damage to the 
ship’s hull. 

Steam for the main engines of the Chelmsford is supplied 
by five single-ended cylindrical return-tube boilers, with three 


| furnaces in each, located in two groups of two and three 


respectively, in two boiler rooms, separated by a watertight 
bulkhead, which may be closed, and the boilers worked 
under forced draught when desired, but the ventilation being 
very efficient, the air fans will only be necessary under very 
exceptional circumstances. All the boilers are of steel, and 
designed for a working pressure of 160 lb. per square inch. 
The feed-water is a by two powerful horizontal duplex 
pumping engines of the Worthington type, either of which is 
capable of feeding the whole of the main boilers through its 


| own range of pipes and valves, with the engines working at 


full speed ; the pumps drawing from the feed tanks in engine- 
room, and being controlled by automatic float gear. The 


| steam and feed pipes are of wrought iron, and so arranged 
either be worked in groups or each ! 


that the boilers can 





cs 4 


with its pipes and connections shut off entirely from the 
others, 

For pumping out bilges, ballast, and sanitary tanks, wash. 
ing decks, or as fire pumps, two large vertical duplex pumps 
of the Worthington type are fitted to the vessel; and foy 
navigating and cargo purposes she is schooner-rigged with two 
pole masts, and supplied with steam steering engine, three 
steam winches of improved design, with helical gearing, and 
steam capstan. The whole of the auxiliary machinery 
including an evaporator for producing fresh water for the 
boilers, a feed-water heater, a pulsometer for supplying water 
to the sanitary tanks, a direct coupled engine and dynamo foy 
the electric lighting of the ship throughout, including mast. 
head and side lights, and two fans driven by independent 
engines for ventilating the cabins, is supplied with steam 
from an independent donkey boiler working at a pressure of 
90 lb. per square inch. 

The official machinery trials of the Chelmsford took place last 
month in the North Sea, and her fine: trial trip before going 
on her station last Saturday, the mean results of which were: 
—that with steam of 1551lb. per square inch maintained in 
the boilers with open stokeholds, the vessel on the first-named 
trials covered 1094 knots in 6 hours 1 minute, and on the 
trial trip she steamed between the Shipwash and Gabbard 
lightships, a distance of 17 knots in 56 minutes, the speed in 
both instances being as nearly as possible identical, viz., 18: 
knots per hour. The maximum indicated horse-power 
developed reached 5000, with the engines making 135 revolu- 
tions per minute. 

The acquisition of the Chelmsford by the Great Eastern 
Railway Company will at once shorten by two hours the 
time of transit between Harwich and Rotterdam, but with 
the addition of two other boats of the same power and speed 
the passage between Harwich and the Hook of Holland wil! 
be made in 6 hours, and the journey right through to 
Rotterdam in 7$, instead of the 10 hours now taken to cover 
the distance between the two ports. In view of this improved 
transit the traffic, vii Harwich, by this new route to the 
Continent cannot fail to be largely increased and acceleratcd, 








DUPLEX BOILER FEED PUMP. 


THIS pump is the outcome of considerable experience with 
various kinds of duplex pumps, and it is designed to over. 
come their defects, and at the same time secure their good 
points. 

The steam pistons are fitted with spring rings ; 
valves with compression ports ; 


the slide 
nd the piston-reds are made 





Exqulcen” 
DUPLEX FEED PUMP 


of extra heavy scantling, and screwed into a cast iron cross- 
head ; the pump rods being of solid gun-metal, also secured 
to the crosshead. 

The pump bodies are lined with brass; the pump buckets 
are packed with gun-metal, Ramsbottom rings, or to approval. 
Special attention is called to the design of the valves, which 
are of the direct lift type, and of rolled sheet Delta metal ; 
valve seats, guards and studs being all of best gun-metal. 
These valves are extremely light, and will pump either hot or 
cold water against any pressure up to 250 lb. Another import- 
ant feature about the valves is that the door may be taken 
off and both suction and discharge valves drawn, put back 
again, and the door jointed up, in a space of from fifteen to 
twenty minutes, an advantage which speaks for itself. 
Further, all studs are made of large size,and there is no need 
to go behind the pump to overhaul or screw up anything. 
These pumps are supplied either as shown in illustration, or 
with feet to sit on a stool. They have suction and discharge, 
steam and exhaust facings on both sides, so that the piping 
may be led from any direction. They are made by Messrs. 
Westray, Copeland, and Co., Barrow-in-Furness. 





H.M.S. Howr.—A very large number of men are now engaged 
on the battleship Howe, and the few remaining plates will be fixed 
this week. The ship will probably be able to leave the dock 
about the middle of this month. 


Steam MacuInery Users AnD TAXATION. — Steam machinery 
users have every reason to be gratified with the success which is 
attending the opposition to the increased assessments on machinery 
which is being waged against the union authorities in various parts 
of the kingdom. It has just been announced that in the Dronfield 
district reductions averaging about 40 per cent. have been made 
on appeal, and in other cases the union valuers’ figures have been 
reduced by nearly one-half. Excellent work is being done by the 
Machinery Users’ Association—to give its new title to the body 
that has hitherto had the interests of machinery users in this 
matter in hand—and at the general meeting this week it was able 
to congratulate itself upon an unbroken record of success in all 
cases where it had been deemed desirable to lodge objections. 
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ANCIENT AND MODERN BOGIES 








LONGITUDINAL SECTION 
Fig.1. 












































ANCIENT AND MODERN BOGIES. 


THE origin of the bogie engine has been much discussed, 
andin an article which appeared in THE ENGINEER, December 
31st, 1886, we endeavoured to show that it originated in this 
‘oduce from Blunt and Stephenson’s 
wing of a bogie locomotive built by 
George and Robert Stephenson at Newcastle about 1838 for 
ham Railway. The book in question 
was published in numbers, and without any date. The 





country. We nowr 





the London and Birmin: 


hy GENERAL PLAN 


Fig.2. 





EARLY BOGIE ENGINE, LONDON AND 





MODERN BOGIE, CHEMIN DE FER DE L’QUEST 









































BIRMINGHAM RAILWAY 





description is not very satisfactory, being little more than a | made for some particulars of the performance of this engine, 


verbatim copy of the specification. The general construction 
of the engine will, however, be apparent from the longi- 
tudinal section, Fig. 1. The cylinders were inclined, and are 
placed in the smoke-box. They were 104in. diameter, the 
stroke being 16in. The weight when empty was at the bogie 
end 70 cwt., and at the fire-box end 57 cwt., and when loaded 
78 cwt. and 67 cwt. respectively. By an error of the engraver, 


In all probability it was only used 
We give also, for the sake of com- 
parison, an engraving of a modern bogie as fitted to a loco- 
motive on the Chemin de fer de l’Ouest. 
speak for themselves. 

It may be mentioned here that the use of the bogie is 
extending rapidly in this country. The last line to adopt it 


but without success. 
for a short time. 





The two engravin:s 





the general plan, Fig. 2, has been reproduced on a scale | is the London and Brighton, where there are now sixtcen 
slightly larger than the side view. Diligent search has been | bogie tank engines, designed by Mr. Billinton, at work. 
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LETTERS TO THE EDITOR. 
(Continued from page 470) 





THE INTERDEPENDENCE OF ABSTRACT SCIENCE AND 
ENGINEERING. 


grr,—Dr. William Anderson’s lecture on the above subject, as 
set forth in your issue of THE ENGINEER for May 5th, ably demon- 

trates the vast amount of ignorance that exists in certain sections 
yo pow concerning the working man, his life, aims, and aspira- 
re ee Rs a working man, I think the lecture biased, so far as the 
poe problem was considered, and I arrived at this conclusion by 
ommining and considering the sweeping charges and indictments 
Dr. Anderson made against the working man and his associations. 
Thus Dr. Anderson asks @ lot of foolish questions about the work- 
ing man : ““ Why he does not arise in his strength and exhibit the 
faculties of combination,” &c. &c., as the opportunity arrives. The 
working man has proved himself equal to the occasion, hence we 

. find co-operative societies that every day feed five and a-half 
million of the population of this country. Co-operative societies 
originated and are managed by working men. His faculty of combi- 
nation is right enough, and any wae is a fine thing. 

It goes without saying that Dr. Anderson admires law and order, 
and here I agree with him, so long as one does the ordering one- 
self. This is the worker's stumbling block. He is anxious fora 
change, and it appears—d /a Dr. Anderson—that when the 
masses” commence to order it is contrary to the established 
truths (?) of political economy. On the other hand, if the 
masses,’ or workers, will only be contented, lie low, and not 
exhibit any disturbing symptoms, established truths, &c. &c., are 
on their side. If the masses begin to doubt, established truth 
shakes the dust off its feet and departs from their side ; it is no 
longer their guide, philosopher, and friend. 

As a worker, I have a profound respect for all kinds of established 
truths, political or otherwise. My respect for established truths, 
say, for example, the principle of political economy, and Dr. 
Anderson’s opinion of socialistic equality are about the same— 
utterly Utopian. 

“Time consecrates, 
What is grey with age becomes religion.” 

As a working man, I trust Dr. Anderson will not think I am 

getting out of my social position by asking him a question : What 
would Dr. Anderson think of a ‘‘commercial” who always consulted 
a five or six years old “‘ Bradshaw’s Railway Guide” in order to 
catch his connections on a cross-country railway route? From the 
tone of Dr. Anderson’s paper I could imagine that such a method 
of procedure was certain to cause delay and disappointment, and 
to avoid this Dr. Anderson would advise the ‘‘commercial” to con- 
sult some railway guide ‘‘ up to date,” and then not to place too 
much faith in the ‘‘ up-to-date” guide, as mistakes occur in the 
best of guides, but inquire and satisfy himself at each stage of the 
journey. 
’ What we workers require is a political economy ‘‘ up to date.” 
Can Dr. Anderson supply this want? According to Dr. Anderson, 
this increasing discontent of the masses is due to so little attention 
having been given to the principles of political economy. 

Mr. J. S. Mill, writing about “low wages, &c.,” says, ‘Can 
political economy do nothing but only object to everything, and 
demonstrate that nothing can be done?” Mr. I Ruskin’s 
definition of political economy is too well known. He calls it a 
“‘ modern soi-disant science, based on the idea that an advantageous 
evde of morals or social action, may be determined irrespectively 
of the influence of social affection.” Mr. H. T. Buckle, in his 
“Civilisation in England,” informs us—vol. i., page 286—‘‘ and it 
should be remembered that what one generation solicits as a hope, 
the next generation demands as a right.” Can Dr. Anderson 
inform me if political economy is a stationary science, only able to 
object to everything, and demonstrate that nothing can be done ? 

Dr. Anderson is alive to the fact that discontent among the 
masses is increasing. Has he thrown any new light on the 

roblem? From the tone of his lecture, he holds out no hope, he 

as no suggestions, he leaves the difficulty the same as he found it, 
yins his faith on laws of Nature, and marvels at the masses for 
ing so ignorant. 

This is about a fair average sample of the advice we workers 
receive. In our ignorance we cannot appreciate it, and we 
stumble on in our own manner, making all kinds of mistakes and 
blunders, but at the same time we are improving, socially and 
dara We have a bit of trade left, although trade, like the 
‘hurch, 1s always in danger. We have a lot to be thankful for, 
but we are not satisfied—no, not by a lot. 
in churchyards. 

As far as I can follow Dr. Anderson, I think I shall not be far 
off the mark if I suggest that engineering is by no means a settled 
science. I gather from Dr. Anderson’s lecture that the science of 
engineering is of a progressive nature: there is no standing still. 
We are finding out some new truths every now and again; and so 
with chemistry, electricity, and other sciences, there is, I am 
informed, nothing definitely settled which will not be overthrown 
by the future scientific investigators or doubters. Their fame will 
rest upon the new truths they have discovered, and these new 
truths must to the old be false and destructive. 

Dr. Anderson tells us that ‘‘James Watt was a seeker after 
physical knowledge ;” which means that he was not satisfied with 
the accepted truths and dogmas of his time. He was sceptical 
about them, with the result that new truths arose from his 
scepticism. 

Now, if this kind of scepticism is to be exalted when in pursuit 
of physical truths, is it to be abased when in pursuit of social 
truths? Is the science of political economy a stationary science ? 
If the poor worker is always to remain in his present miserable 
condition, according to Dr. Anderson’s ‘‘ Laws of Nature,” we 
have in this department gauged the infinitude of Nature, and there 
should be no discontent in a state of poverty. 

If, on the other hand, poverty is not the natural state of man’s 
existence, it follows that the science of political economy is a 
progressive one, on a par with the physical sciences ; and who can 
tell where it will lead to, or what vill become of Dr. Anderson's 
“Laws of Nature,” or what this growing discontent of the masses is 
evolved from? Have we any settled truths to abide by ? 

Beehive-terrace, Bedford, J. MorGan, 

May 27th. 


ELECTRIC COOKING AND HEATING. 

Sir,—A controversy on this matter, which is at present going 
the round of the press, has developed into a form which is neither 
useful nor instructive, and has no bearing on the actual question 
involved. Mr. Dowsing tries to compare the cost of electrical 
heating with that of coal, a comparison which is impossible, as the 
conditions required are totally different. 

Mr. Dowsing gives no exact figures to calculate from as to the 
total available heat per ampére hour, and it is possible that the 
heating apparatus at present used may be atly improved ; the 
first apparatus designed can hardly be considered as final, although 
Messrs. Crompton may be fairly credited with the first practically 
successful a to utilise electricity for domestic heating pur- 
poses. Taking Mr. Dowsing’s own figures, with electricity at 5d. 
per unit, it requires about 34 amptres for ten minutes to boil one 
quart of water, the cost being one-third of one penny. With the 
water at an initial temperature of 62 deg. Fah. this gives an ex- 
penditure of 375 units of heat in useful work, a cost rate of 1125 
units for one —. 

The only fuel which can compare with electricity is ordinary coal 
gas, which can be under the same conditions and with the 
same regard to economy, in small and irregular work. One cubic 
foot of coal gas, as su plied in London, has a total heating power 
of 660 units; and of this over 600 units are obtained in actual 
work in many commercial forms of bath heaters. In boiling a 
small kettle over an atmospheric burner, the average duty in 
practice will not exceed about 400 units—z.c., less than two-thirds 
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the total theoretical work. If we allow a further margin and 
reduce this to 375, one cubic foot of London will give at least 
the work of 34 ampéres for ten minutes, and three cubic feet—cost- 
ing yyth of a penny—will do the work specified by Mr. Dowsing as 
costing one penny for the electricity used. No doubt each will 
have its own place, and will fill certain special requirements ; but 
it is certainly a mistake to attempt to prove that electricity is at 
present a cheap source of heat. 

No doubt the duty actually obtained from coal gas is very much 
higher than it was at first, and electricity has the very great 
advantage that its practical application is in the hands of trained 
experts, and has been so from the first ; possibly no industry in the 
world has so large a proportion of competent manufacturers and 
first-class workmen, who understand both the theory and practice 
of their work. 

The application of coal gas as a fuel, on the contrary, has been 
under a cloud for years, poms by the old proprietary com- 

nies, and hampered as it has been and still is by want of 

nowledge of thesimplest natural laws on the part of most of the men 
who have to make and fix theapparatus. It is only now beginning 
to emerge from a state of chaos, but when it has been thoroughly 
established on a proper scientific basis the manufacturers of coal 

as will have no more to fear for its future than they have now 
en the beautiful old moderator lamps, which are so charming and 
so expensive, in our drawing-rooms and picture galleries. All are 
not fortunate enough or rich enough to have electric lighting, or to 

ut in special ventilators for the removal of the products of com- 
Sestion. When the purveyors of either gas, electricity, or 
moderator lamps assume the possession of perfection and 
infallibility they only lay themselves open to attacks which are not 
always tempered with justice and discretion, and which cause a 
“ unnecessary ill feeling. THOS. FLETCHER, F.C.S, 

arrington, May 24th. 
THE APPROACHING FIRE CONGRESS. 


Sir,—It is now well known that under the auspices of the 
National Fire Brigades Union an International Fire Congress and 
Exhibition is about to be held in London. I have had hefore me 
two programmes of the events to take place during the week the 
show is to be held, and very much regret to note that as now fixed 
the most important item in the original programme has been 
omitted, viz., an active competition in friendly rivalry under steam 
of the various fire-fighting appliances of the different English 
makers. I venture toassert that the doing away of this competition 
deprives the Congress of its most interesting feature. 

t is notorious that steam fire engines are rather expensive 
machines, and it should surely be demonstrated before those who 
are competent to judge as to which of the various firms produce 
what might be considered the finest machine at their different 
prices. e present gathering, which will be of immense import- 
ance and interest to our Corporations, cannot be complete without 
such a competition, or, at least, exhibition of the various machines 
under steam, and, as a practical engineer, I should not like to judge 
of their merits by simply seeing them dumb. 

The question is, I submit, one of national importance, for it is 
surely of vital moment to all of us to know that we are surrounded 
by the best appliances that money can buy, and also that we have 
not to pay more than market value for them, and thus avoid an 
addition to our already heavy rates. Will the Union officials kindly 
explain why this event has been withheld? 

ndon, May 21st. 
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MARGATE SEWAGE PUMPS. 

Srr,—I do not think it necessary to enter upon a controversy on 
this subject ; but as Mr. Baldwin Latham’s letter, in your paper of 
May 26th, contains a claim that the Margate sewage pumps—illus- 
trated on May 5th—were the joint invention of his assistant Mr. 
E. von Langerke, Mr. Latham, and myself, I think it desirable to 
say that he obvious!y meant that it was a joint patent; and I 
think he will probably agree with me, that it would not be wise or 
useful to raise a discussion as to who was the real designer. I 
have all the drawings, dates, and data in order. 

It is true that valves for sewage pumps at Esher, Thames 
Ditton, and Long Ditton were put to work earlier than those at 
Margate ; but they were made after my drawings for the Margate 

umps and hydraulic engines had been in Mr. Latham’s office. 
ey were slightly modified to suit the existing pumps; but the 
principles remained unchanged, and, although they were actually 
set to work before the Margate machinery was started, they were 
really made later. It is also true—as Mr. Latham says—that 
stairs and a skylight to the Dane Valley pumping station ‘‘ formed 
no part of the original design.” I suggested this obvious improve- 
ment; but it never occurred to me to claim any share in the 
general design of the chambers containing the sewage pumps. 
London, June Ist. ARTHUR Rice. 





THE ACTION OF GRAVITY. 

Sir,—Can any correspondent tell me where maximum water 
pressure would be exerted in a tube extending from the surface of 
the earth to its centre? At the centre of the earth the water 
would have no weight, at the surface it weighs 62:4 1b. per cubic 
foot. At what points will it, for example, weigh 10 lb. or 20 lb. ? 

May 30th. AQvUARIUS, 








ROYAL AGRICULTURAL SOCIETY OF ENGLAND. 


OIL ENGINE TRIALS. 

THE following announcement has been published in circular form 
concerning the trials of oil engines at the Cambridge meeting, 1894 : 
‘* Prizes for Explosive Oil Engines :” In connection with the Cam- 
bridge meeting of 1894, the following prizes are offered by the 
Royal Agricultural Society of England for fixed oil engines and 
portable oil engines :—Class 1, fixed oil engines of 4 to 8 brake 
horse-power, first prize £50, second prize £25. Class 2, portable oil 
engines of 9 to 16 brake horse-power, first prize £50, second prize 
£2. All prizes are open to general competition. 

GENERAL REGULATIONS OF TRIALS. 

(1) Notice of the place and date of the trials will be posted to 
every competitor as soon as they are fixed. 

(2) A covered and locked building, under the charge of the 
Society's officers, will be provided, in which the trials will take 
place, the space for each engine being partitioned off from that fof 
the others. 

(3) Every competitor must himself provide for the delivery of 
his engine to the trial shed, not later than a week previous to the 
date on which the trials will be commenced, and for its removal as 
soon as finished with. 

(4) Each competitor in Class 1 must state the nature and give 
detailed dimensions of the foundation he may require, The Society 
will find the necessary material and labour for such foundation, but 
the responsibility for its sufficiency and for the fixing of the engine 
must rest with the exhibitor. 

(5) The necessary supply of petroleum and water for the trials 
will be provided by the yoyo All the engines will be worked 
with the same sample of oil, which shall be one of the well-known 
brands, e.g., Russolene Oil, and if considered desirable by the Judges, 
—_— trial of the selected engines will be made with a cheaper 
oil. 

(6) Each engine must be fitted with suitable indicating gear—to 
be approved by the engineers—revolution counter and fly-wheel 
with turned flat face, on which the brake gear may be applied. 

(7) The adaptability of each engine for general purposes on a 
farm will be considered, ——s as regards simplicity of design, 
strength, durability, stability, and freedom from fouling. 

(8) After each engine is fixed, the competitor will be allowed 
a preliminary run, to satisfy himself that the engine is in proper 
working order. 

» (9) The engines must all be ready to start for trial on a given 
date ; they will then have to run for three days—running ten 








hours per day on their declared brake load—the petroleum and 
lubricating oil being weighed out. 

(10) Each competitor will be allowed one attendant only in ch 
while the — is running. Such attendant will be under the 
direction of the Judges. 

(11) At the end of the above run, each engine will go—just as it 
stands—on toa full load trial, during which indicator diagrams 
will be taken, brake load recorded, and oil used weighed. This 
will be followed by a light and half-load trial under similar 
conditions, 

(12) The points to which the special attention of the Judges and 
engineers will be particularly directed are:—1. Simplicity, work- 
manship, and durability, combined with facilities for repairs. 
2. Economy in getting to work and attendance. 3. Consumption 
of oil and circulating water. 4. Governing power and uniformity 
of speed. 65. Efficiency. 6. Cost. And in Class 2—portable 
engines only—7. Weight. 8. Facility of transport, and stability. 
9. Arrangements and capacity for carrying oil and circulating water. 

(13) Should the Judges find any of the engines to be of practically 
equal merit, they are empowered to bracket them as equal and so 
divide the prize money. 

(14) Entries for these prizes must be made by exhibitors on the 
ordinary forms of application for space in the Implement Depart- 
ment of the Ceastiottogs meeting, which will be issued in January, 
1894, The last date for receiving entries for the prize will be 
Saturday, March 31st, 1894. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

River improvement.—A paper by Mr. H. D. Whitcomb, on the 
‘Improvement of the James River, Virginia,” was read recently 
at a meeting of the American Society of Civil Engineers. The 
river is formed by a junction of two smaller streams, and is 234 
miles long, with a fall of 44ft. per mile, and a flow of 1332 cubic 
feet per second as a minimum to 300,000 cubic feet per second at 
great freshets. From Richmond to the river mouth at Hampton 
Roads—101 miles—there are numerous shoals, reducing the depth 
to 16ft. or 18ft., and the Government is now increasing this to 
22ft. at low tide for navigation. For three miles below Richmond 
this involves solid rock cutting, and elsewhere the work consists of 
wing dams and training walls. The wing dams are of 3in. sheet 
piling, 3in. thick, driven from lft. to 10ft. into the river bed, sup- 
ported by strong piles driven 8ft. between centres and braced by a 
second row driven 10ft. lower down the stream. The up-stream 
face of the sheet piling is protected by mats of ordinary brush 
fastened with galvanised wire. These mats are 3ft. thick and 10ft. 
wide, project beyond the end of the dam, and are loaded with 
stone or gravel. The upper surface of the sheet piling is at the 
level of mean high tide. The shore ends are protected with stone, 
and white oak piles driven at the outer end are left high enough 
for a mark in ordinary freshets, and also as a protection to the 
dam. The materials from excavation are dumped on the upper 
side and outer end, and the dam is protected in this way. e 
training walls consist of two rows of piles 6ft. apart, driven 8ft. 
between centres, and filled with brush. The bottom layer is made 
of saplings fastened with wire, in sections 30ft. long, placed at 
right angles to the current, projecting 15ft. in front and 9ft. in 
rear of the wall, and loaded with stone or gravel. Above this are 
packed tiers of brush crossways between the piles, which are left 
4ft. above low tide, and the piles are then bound together in both 
directions with galvanised wire. As the brush settles more filling is 
added, until the dam finally becomes permanent. Some of the 
wing dams are seventeen years old,and are as efficient as ever. 
None of the training walls have been injured by ice or currents. 
The working maps show a distinct line of deepening between the 
ends of the wing dams on the concave side, often from 8ft. to 
10ft., for a width of 60ft. On the convex side the lines are not so 
distinct or regular, nor is it soon that side where there are training 
walls. 

Cascade Mountains tunnel.—The Great Northern Railway’s ex- 
tension to Puget Sound, on the Pacific coast, which was opened in 
1892, crosses the Cascade Range by a switchback line with grades 
of 34 per cent. on the eastern side, and 4 per cent. on the western 
side. Between the base and the summit there are three switch- 
backs or reversing stations. This line was built to enable through 
traffic to be handled as soon as possible, but a tunnel 24 miles long 
is to be built so as to reduce the permanent grade to 2 per cent. 
The tunnel will be almost due west on a straight line, with a e 
of 1°7 per cent. to the west. The elevation of the east porta! will 
be t. above sea-level, while the summit of the switchback line 
in Stevens Pass is 4055ft. above sea-level. The tunnel will be for 
a single track, with a section 16ft. wide and 23ft. high in the clear, 
and will probably be lined throughout with brick. This will greatly 
facilitate traffic, as at present the freight trains have to be 
divided and sent over the switchback line in two sections. The 
Great Northern Railway is following the example of its rival, the 
Northern Pacific Railroad, which crossed the same range by a 
switchback line until its Cascade tunnel was completed. The 
Great Northern Railway aggregates 4254 miles, extending from 
Duluth and St. Paul to Everett, in Puget Sound, 1750 miles ; from 
which latter place there is a line north to the Canadian Pacific Rail- 
way at Vancouver, and south to connect with the coast line to 
Portland and San Francisco. 

Steamers.—Steamships of the same general design as ocean 
steamers are being steadily introduced on the Ginet Lalinn and a 
line of fast steamers, carrying passengers and —— has been 
put on between Buffalo, N.Y., and Duluth, Minn. e néw lake 
steamer Virginia is a twin-screw vessel, with steel hull, 277ft. long 
over-all, 264ft. long on the water-line, 38ft. beam, and 25ft. 
moulded depth. There is a raised forecastle, from which a deck- 
house extends nearly to the after end of the main deck, leaving a 
wide promenade on each side. On top of this is the pilot house. 
There are two schooner masts and one smokestack. The speed is 
nearly 20 knots with forced draught and 18 knots with natural 
draught. The vessel is lighted throughout by electricity, having 
two ring dynamos of 400 lights capacity each, and a powerful 
electric searchlight is fitted on the foremast. The two triple- 
expansion engines are of the marine inverted cylinder direct- 
acting type, with cylinders 20in., 32in., and 52in. diameter, all of 
32in. stroke. Steam is supplied by two double-ended steel boilers, 
13ft. diameter and 22ft. long, with twelve furnace flues 40in. 
diameter, and carrying a pressure of 160lb. per square inch. The 
forced draught is on the closed fire-room system, with two fans of 
30,000 cubic feet capacity of air per minute. A criticism made on 
the interior finish of the new Cunarder, Campania, is that it is of 
too dark a tone, and would have been much more pleasing and 
cheerful in.effect had lighter woods been used. American sleeping 
cars are open to this same objection, but the Canadian Pacific 
Railway uses a light yellow wood and light upholstering, with very 
satisfactory results. 

Gold mining.—The annual report of the Standard Consolidated 
Mining Company shows that 16,336 tons of ore were mined and 
sent to the mill, 8658 tons of waste run out, 6126ft. of drifts and 
cross-cuts driven, 256,285ft. b.m. of lumber used in timbering the 
mine, and 862 cords of wood burned. The above output of ore 
crushed by a 20-stamp mill yielded 19-92 dols. per ton—17°93 dols. 
in gold and 1°99 dols. in silver. The average value of plate 
amalgam per pound was 43°55 dols., and of battery amalgam 
57°42 dols., the proportion of quicksilver to precious metal being 
4 to lin the former and 3°3 to lin the latter amalgam. The total 
amount of concentrates treated was 1234 tons, with anaverage value 

r ton of 89°83 dols.—58°97 dols. in silver, and 30°86 dols. in gold. 

e stamps weigh 7501b., have a drop of 6in. to 7in., and make 10¢ 
drops per minute. The screens are of punched tin, 40 mesh. The 
total cost of milling, including treatment of concentrates and 
vanner tailings, was 3°52} dols per ton. The concentrates from 
the Frue vanner concentrators are treated eee. 
with an average extraction of 804 per cent. 6 tailings from the 
concentrators are treated by the continuous pansystem. The total 
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cost of production per ton of ore produced was 10°58 dols., as 
follows :—Running, 6°14 dols.; ore transportation, 11 ¢.; milling, 
3°524 dols.; superintendence, freight, office, and general expenses, 
804c. A water and electric power plant has been put in, the 
water power driving four Pelton jet wheels, driving a Westing- 
house alternating dynamo of 120 kilowatts, generating current at 
3530 volts. 

Timber resources.—The Forestry Department is doing its best to 
arouse public opinion to a sense of the serious and illegal destruc- 
tion of the timber resources, and to the necessity of legislation for 
a more rational system of forest management. The difficulty is to 
carry out a system dealing fairly with the lumbering business, and 
the national interest in future resources. In the United States 
over 22,000,000,000 cubic feet of timber are consumed annually ; 
4,000,000,000 cubic feet—30,000,000,000ft. board measure—being 
for lumber, 500,000,000 cubic feet for railway construction, 
500,090,000 cubic feet for fencing, and a still larger amount for 
firewood. Forest fires probably raise the total amount to 
25,000,000,000 cubic feet ; and this consumption increases at the 
rate of about 30 per cent. each decade. The present area of 
forest is estimated at 500,000,000 acres ; and even assuming that 
10,000ft. board measure is now standing on each acre, the supply 
cannot meet the demands for much more than 100 years, which is 
the time taken to produce a good-sized saw log. Most of the large 
timber now being cut is over 200 years old; and the end of the 
supply of white pine, walnut, yellow poplar, and ash is already in 
view. The proposed legislation will take especial note of the pre- 
vention of forest fires, many of which are caused by wantonness 
and carelessness of lumbermen and hunters, and all public timber 
lands should be withdrawn from sale. Paid forest commissioners 
and officers, such as fire wardens, rangers, &c., are proposed to 
me the prompt and efficient carrying out of the provisions of 
the Act. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE commercial depression in New South Wales and Victoria is 
more intensified every week, the more so since the Governments 
of both Colonies have been making such sweeping retrenchments 
throughout the Civil Service. 

The Government statistician has published a return showing the 
trade of the Colonies for the past year; the figures are complete 
for all the Colonies with the exception of Western Australia, but 
the trade of that Culony is so small that any alteration in the 
figures for that Colony would not make any material difference in 
the total. The total imports during 1891 were £72,061,038, but 
for 1892 the imports fell to £59,479,395, a decline of £12,581,643. 
The falling off in New South Wales amounted to about £4,600,000, 
in Victoria £3,560,000, and in South Australia £3,600,000. There 
was also a falling off in all the other Colonies, with the exception 
of New Zealand, where there was a slight increase. The decline 
in the import trade is attributed in the first place to the stoppage 
to « large extent of the loan monies, and in a slight degree to the 
disastrous disturbance in trade which affected the last months of 
the year, owing to the Broken Hill strike. 

There is a decline also in the export trade. The total exports 
for Australia during the year 1891 amounted to £72,705,247, while 
during 1892 the total was £64,940,704, a decrease of nearly 
£8,000,000. More than one-third of the trade belonged to New 
South Wales, the total for 1892 being £21,972,247. This was, 
however, a falling off, as compared with 1891, of nearly £4,000,000. 
The decline in the export trade is set down as due, in the first 
instance, to the fall in the price of wool and other staple com- 
modities, and in the next place to the closing of the Broken Hill 
mines for some three or four months of the year. 

The exports from Victoria during 1892 amounted to £14,214,546, 
or less than two-thirds of that of New South Wales, and the 
decline in the exports of Victoria during the twelve months amounted 
to about £1,800,000. Queensland shows a satisfactory increase 
in the export trade, while for New Zealand the figures for 1892 are 
very much the same as for the previous year. South Australia has 
declined from £10,642,416 in 1891 to £7,819,539 in 1892. The cause of 
the decline in that Colony is attributable to the industrial disturbance 
which affected Broken Hill. As is well known, that mining centre 
is virtually a province of South Australia. 

The total shipping trade of the port of Sydney during 1892 
amounted to over £31,000,000, while that of Melbourne amounted 
to £26,350,000, and Adelaide came next with £7,900,000, Brisbane 
following with £4,638,000. None of the other Australasian ports 
had a trade exceeding £3,000,000. 

During 1892 the exports of wool from the various Colonies 
reached the enormous figure of 855,765,9711b., New South Wales 
sending 348,292,460 Ib. of this amount. About half the quantity 
sent out by New South Wales was exported from Victoria, and 
about one-third each from Queensland and New Zealand. 

The customs return shows a total of £28,415,714 as being the 
value of wool leaving the Colonies during 1892, but as part of the 
wool passes through more than one Colony, the net return repre- 
senting the wool grown was valued at £24,243,168 ; the exports 
from the various Colonies being :—New South Wales, £10,037,378 ; 
New Zealand, £4,313,108; Queensland, £4,252,672; Victoria, 
£3,484,056. During 1891 the value of the wool clip for the seven 
Colonies was £24,591,324. 

The Custom House returns give evidence of the prevailing 
depression in trade. The total increase for 1892 over the preceding 
year was £250,000 only ; a very small amount when it is considered 
that the new tariff for New South Wales was in full operation 
during the year, and that increased duties were made in the other 
Colonies during that time; the total revenue in New South Wales 
being £3,039,616, and Victoria 2,499,426. New South Wales 
received a total increase of £500,000, although the collection under 
the new scale of duties amounted to £900,000, showing a consider- 


able falling off in receipts from the old duties. 
Shipping, 1891 and 1892, 
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1891. 1892, 
£ £ 
New South Wales 10,927,487 10,087,378 
eae 3,792,938 3,484,056 
Queensland .. .. 8,453,548 4,252,672 
South Australia .. ne — DGOO,0TO .. .. on 1,426,469 
Western Australia .. .. .. .. ie 399,900 
Tasmania Sok a eb Ma. eb dee SR nc adsl as 329,585 
New Zealand... i 4,129,447 2... 5. 4,318,108 
Australasia 5 xe as 24,591,824 .. .. .. 24,248,168 
Gross Customs Recenue, 1891 and 1892, 
1891, 1892. 
£ & 
New South Wales.. in on GORCOD 2. 2. se 3,039,616 
DEE cs Sac hak: os xe! «a eee 2,727,472 2,490,426 
OS a ae oF eS ee 1,187,192 
South Austvalia .. .. .. «s «. DD as, ko Cae 654,016 
Western Australia ee Daa Gk Es is. na: 4 Tab 280,689 
Tasmania an SG) 6S a a. we ee 340,077 
New Zealand.. 1,690,928 1,792,583 
Australasia 9,543,956 9,793,599 


Messrs. Huddart, Parker, and Co. have entered into arrange- 
ments with the Canadian Government for the establishment of a 
monthly service of steamers between Vancouver and Sydney, vid 
Honolulu. The firm is at present awaiting results of its inquiry 
to the Colonial Governments, whether these Colonies will help to 
subsidise the service. South Australia has intimated that the 
service would be of no utility to that Colony so far as postal 
service is concerned ; while Victoria will not be favourable to grant- 
ing a subsidy unless Melbourne is made the terminus. Mr. James 
Huddart has stated in a letter sent to the Premier of New South 
Wales, that Sir John Thompson had cabled that his Government 
had statutory authority for a subsidy of £25,000 for a fortnightly 
service with Australia; upon further negotiations the Hon. 
Mackenzie Bowell, Acting-Premier, in the absence of Sir John 
Thompson, stated that the Dominion guarantee a sum of £20,000 
for a monthly service. It is proposed to initiate the service with 
steamers Miowera and Warrimoo, which have been running 
between Australia and New Zealand. These ships are 357ft. long 
by 42ft. 3in. beam, with a moulded depth of 28ft., giving a 
registered tonnage of about 3400, or about 5000 tons cubic 
capacity. They are of 4500 indicated horse-power each, and were 
built last year by Messrs. Swan and Hunter, Newcastle-on-Tyne. 
On their trial trips they attained a speed of 17 knots. It is pro- 
posed that they be run at 14-knot speed between Sydney and 
Vancouver, which would, allowing for a short detention at 
Honolulu, be covered in twenty-one days. 

The annual return on the New Zealand railways shows an increase 
allround. Passenger traffic has increased 8 per cent.; live stock 
shows an increase of 24 per cent.; wool, 13 per cent.; in grain, 
19 per cent.; merchandise, 8 ~ cent.; and in minerals, 5 percent. 
The net earnings are £399,093, an all-round increase of 11 per cent. 

In view of the pro 10 per cent. reduction in all the esti- 
mates, and the individual reductions which are being made 
in salaries while passing through the Legislative Assembly of 
New South Wales, the Railway Commissioners have sent to the 
Minister for Railways a letter protesting against any interference 
with their estimates by the Assembly. The following is a copy of 
their letter :—‘‘ As the Commissioners have noticed, from time to 
time, remarks made that any scheme of a percentage reduction of 
salaries applied to the civil service should be made equally 
applicable to the services under the control of the Rail- 
way Commissioners, and as the railway estimates are now before 
Parliament, we would ask the hon. the Treasurer—when dealing 
with the details of the railway estimates now before the House— 
to place before the House our views on this subject, which is of 
course of the greatest possible moment to the country at the 
present time of depression. We submit that from the day 
of taking office until now, the question of the economical 
administration of the railways has received at our hands the most 
careful consideration, with the result that a reduction in the 
working expenses bas been effected from 66°69 per cent. to 61°60 
per cent. for the year ending 30th June last, a little over 5 per cent. 
on a revenue of £3,100,000, or an annual sum of £155,000 ; and for 
the year ending 30th June next, we trust that these expenses will 
again be reduced by at least 2 per cent. At the same time the 
value of the rolling stock and permanent way has been largely 
increased out of working expenses. Since the close of the last 
annual report, in consequence of the falling off in traffic and 
restriction of new works, very vigorous retrenchment has again 
taken place ; and the largely increased business on the railways of 

800,000 per annum, or 35 per cent., and an increased mileage of 
187 miles, is being carried on in the headquarters offices at a 
reduced cost of £16,000 per annum. ‘This has been brought about 
by the simplification of the business to some extent, and also by 
amalgamation of offices. It would therefore be manifestly unfair, 
in instances where greater responsibility and work are thrown upon 
an officer by retrenchment, to further subject him to a percentage 
reduction. The 5 per cent. reduction mentioned in connection 
with the civil service on salaries over £200 per annum, with an 
allowance of £200 per annum free of tax, would effect a saving in 
the railway service of about £200 per month. The greater success 
of the railways is to a large extent owing to the greater interest 
taken by the staff in their duties, and the creation of an esprit de 
corps which it would be disastrous to interfere with. As an illus- 
tration, during the recent serious floods in the north, and when 
we had floods at Bourke, the lines were re-opened for public in 
a remarkably short s of time, as the officers, inspectors, and 
men worked with admirable enthusiasm, and in some instances 
officers were at work for periods of from 40 to 90 hours without 
rest, and for as much as 177 and 190 hours with less than 30 hours’ 
rest, until communication was re-established, and this was brought 
about by the knowledge that such sacrifice and skill on their part 
would come under the personal notice of the Commissioners, and 
their exertions would be recognised. We think, therefore, with all 
due respect to the House, that the Commissioners are alone in a 
position to know the individual merits of the staff, and that to 
carry on a great business like the railways and tramways of this 
country, earning a revenue of nearly 34 millions of money, the only 
persons that can judge of the salaries which should be paid to the 
officers are those who ascertain the respective merits of each person 
to be dealt with, and it would be most disastrous, for the sake of 
the small saving that would be effected, to destroy the esprit de 
corps of the service, which has been created with such trouble and 
through so many difficulties. Nearly the whole of the officers who 
would be affected by the proposal are men whose duties are not 
measured by a certain number of hours per day, nor their responsi- 
bilities by what they do in that time—their responsibilities are 
continuous, and they are liable to have their services called into 
requisition both day and night. ; 

“If the House considers that further retrenchment should be 
effected beyond that which is continually being carried out by the 
Commissioners when opportunity presents itself, we submit the 
proper course would to state to what extent the expenses 
should be reduced in the opinion of the House, and the Commis- 
sioners will then devote their most earnest attention to carry it 
out in the least objectionable way in the interests of the country. 
We may mention that the total staff employed on the railways in 
October, 1888, when we took office, numbered 10,346, with a traffic 
of £2,300,000 ; in March, 1893, 9942 were employed, and the traffic 
for last year amounted to £3,100,000.” 

Further sweeping retrenchments are being made by the acting 
Commissioners for the Victorian railways, reductions in the clerical 
and inspecting branches are being made, and notices to leave 
immediately will be issued to a number of officers in receipt of 
salaries ranging from £300 to £800 per annum. 

It is stated that the retrenchment proposal wil] be brought to 
its utmost perfection by re-grading all the offices, and altering the 





Tons. Tons. 
New South Wales 2,842,635 
aa 2,231,602 
Queensland .. 481,559 
South Australia 2 8 1,180,995 

Western Australia 572,090 552,47. 
Tasmania 566,538 .. 529900 .. 570,602 
New Zealand 618,515 .. 675,223 .. 625,807 .. 656,100 
Australasia .. $8,698,930 8,536,061 8,780,605 8,515,968 

Trade, 1891 and 1892, 
———Imports. ——-~ ———Exports.——_~, 
1891. 1892. 1891. 1892. 
x J £ £ 
New South Wales... 25,383,307 .. 20,776,526 .. 25,944,020 .. 21,972,247 
Victoria... .. .. 21,711,608 .. 17,158,873 .. 16,006,743 14,214,546 
Queensland . .. 5,079,004 4,408,601 8,305,387 9,170,408 
South Australia .. 10,051,128 .. 7,395,178 .. 10,642,416 .. 7,819,539 
Western Australia 1,280,093 .. 1,300,000 .. 799,466... $82,148 
Tasmania .. 2,051,964 1,497,161 1,440,818 1,346,965 
New Zealand 6,503,849 6,943,056 9,566,397 9,584,851 
Australasia .. .. 72,061,038 .. 50,479,305 .. 72,705,247 .. 64,940,704 
Quantity and Value of Wool Exported—Year 1892. 
Quantity in grease. Value. 
Ibs. £ 

New South Wales 348,292,460 10,540,147 
Victoria .. .. 176,496,930 6,618,973 
Queensland .. 114,582,983 .. .. .. 4,259,204 
South Australia 68,457,040 .. .. .. 1,954,403 
Western Australia. . 30,006,706 .. .. .. 399,000 
Tasmania... .. .. Ree ok ew es 329,585 
New Zealand .. 128,901,911 4,213,502 
Australasia 855,765,971 28,415,714 





a 
Premier, namely, that servants of the State should be, if anything 
less paid than men occupying similar positions in private em loy 
where there is less certainty of permanent culeemeet ied 
theory is very paradoxical, when at the time it is stated there are 
hundreds of men being discharged from the service, and that a 
any time that trade declines, the railway is the first place that the 
men feel its effects. 








THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Ir has been decided that the Midland Iron and Steel Mines Board 

shall be re-modelled, so as to extend the representation. The 

new board will consist of sixty employers and sixty workmen's 
representatives, who will in future act for the great majority of 
the ironworkers and employers in the Midlands. This board is to 
elect a joint committee, and the latter will appoint a standi 

committee. The board has kept an unbroken period of industria] 
peace in this district for the past fourteen or fifteen years—truly 

a splendid record, 

ne of the first matters to which the new board will have to 
turn its attention will be the fixture of a new wages basis, The 
hope was expressed on Change to-day—Thursday—in Birmingham, 
and yesterday in Wolverhampton, that the men wil not insist 
upon an extravagant premium, since that would have the effect of 
throwing Midland wages out of proportion with the North of 

England and other competing parts of the kingdom. 

e home trade continues to be fairly good, and proportionately 
better than the shipping business. Considerable quantities of stee] 
sheets are being bought at about £8 10s., by japanners for work. 
ing up into travelling trunks, toilet sets, baths, and other season 
requisites. The fine spring which until recently has been experi- 
enced, and the probability of a hot summer, are causing a steady 
flow of orders to the steel sheet firms for stamping and working-up 

yurposes in the departments indicated. Some sheets are being 

ary at £8, but 10s. more has to be given to obtain a really 
good quality, and in some cases £9 is being paid for steel sheets 
suitable for japanners’ purposes. 

The week has seen a revival in the movement for re-establishing 
a Sheet lron Makers’ Association, and new circulars have been 
issued on the subject with a view to stop the existing underselling, 
Prices continue without quotable alteration at £7 15s. to £7 17s. 6d, 
for 27 gauge, and £6 lds. to £6 17s. 6d. for 24 gauge. Tank, 
bridge, and girder plates are in pretty good request at £7, and the 
same may be said of boiler qualities at £8 to £9. Galvanised 
corrugated sheets are suffering from the Colonial monetary position, 
Inferior qualities can be obtained at £10 10s. to £10 1ds., but better 

ualities are more. Some brands are as high as £14 or £14 10s, 

elivered to London merchants for the Colonial trade. The 
marked bar makers have a few good orders in hand of limited 
extent. They quote £7 10s. 

Staffordshire pig iron makers quoted 55s. to 56s. 3d. for hot-air 
all-mines, 42s. to 43s. for part-mines, and 33s, to 34s. for cinder 
sorts. 

Midland imported pigs vary from 39s. to 40s. for third-rate 

qualities of Northamptons, and Derbyshires up to 42s. and 43s, for 

best sorts. 

The engineering trades continue tolerably well engaged, both for 

home and export. Six compound engines have just been sent out 

to China by Messrs. Vernon and Guest, Alma Works, Soho. One 
of these—vertical—is of registered design, the chief feature being 
the coupling of the standard. The crank is cut out of the solid, 
and all bearings are adjustable. It runs up to 45 indicated horse- 
power, and is six tons in weight. One of the horizontal engines, 

14 tons in weight, runs up to 80 indicated horse-power, Another of 

the engines is fitted with the firm’s link motion, Of these link 

motion engines they sell a great many. They are making an engine 
of 60-horse power for Java, for the sugar trade. They make a 
speciality of their long-stroke vertical engine, from 4-horse power 
to 16-horse power nominal. For their ‘‘Special Horizontal” they 
claim a stroke 20 per cent. longer than most engines of this type, 
and the bearings are also extra long. The ‘‘ Factory” horizontal 
is made from 4 to 72 nominal horse-power. In its higher sizes 
it is specially adapted for heavy work, being very strong and 
rigid. The piston is fitted with metallic rings. ne cylinder, 
wad is cast in one piece with the steam chest, is planed on its 
base and firmly bol to the bed. It is covered with felt and 
sheet steel, or with mahogany and brass bands. The slides—which 
are accurately planed—are so constructed that any wear in the 
crosshead can be readily taken up. Mild steel is used for the 

iston rod, valve rods, and main shaft, best hammered iron 
ie the connecting rod, and gun-metal for all the bearings. 
Variable expansion gear is used. In the ‘ Universal” horizontal 
engine the bed is shell pattern, and is cored ont wherever it is 
consistent with strength. It is cast in one with the front cylinder 
cover, slide bars, and plummer blocks ; and the cylinder—with the 
steam-chest cast on—is bolted on to the rod of the bed. It is made 
in fourteen sizes, from 1 nominal horse-power up to 26 nominal 
horse-power. The firm’s Universal condensing engine is provided 
with their improved air pump condensers, which give an increase of 
power, and for which a saving of 25 per cent. of fuel isclaimed. Of 
the same design as the last mentioned are the Universal cou pled, 
from 4 nominal horse-power to 52 nominal horse-power. ey 
are made right and left for coupling to the same crank- 
shaft. These engines can be supplied with either two 
small or one large governor. ‘The fly-wheel is turned convex 
on the face for a driving belt. The distance between the 
beds is sufficient to admit pulleys or gearing being attached to the 
crank shaft. The fly-wheel isin halves, and is fitted together 
with turned bolts. The firm are doing pretty well in small 
steam pumps. They have a foundry in Birmingham where 
they make their own castings. They are doing a fairly good 
trade in tion with hi and tools for the cycle 
trade, and are engaged in fitting up a cycle factory in Birmingham 
with the ry hinery and plant. They pay particular 
attention to this department of their business, and can supply 
cycle plant from stock. The firm sell a large number of lathes and 
other machine tools to engineers, and they make a speciality of 
screw-cutting lathes, which they build in several sizes from 3hin. 
centres up to 12in. or more. ese have conical rene steel 
spindles, and compound slide rests. Their 12in. centre lathe is 
built with 10ft. to 12ft. gap bed. It has a double-geared fast head- 
stock, parallel adjustable gun-metal bearings, steel spindle with 
thrust block adjustable by lock nuts, steel leading screw with double 
disengaging nut for screw cutting, saddle traversed by rack and 
pinion, worked from back shaft; compound slide rest, having 
swivelling motion and gland top ; back shaft for self-acting sliding 
and surfacing motions, and reversing wheels to facilitate ght and 
left screw-cutting. 

The average selling price of hoops, bars, sheets, and plates for 

March and April is returned by the Midland Iron and Steel Wages 

Board as £6 3s. 7d., compared with £6 4s. 6d. for the first two 

months of the year and £6 10s. 6d. a twelvemonth ago. It has 

been decided to make no alteration in wages. ; 

Mr. F. Harman Lewis, formerly electrical engineer to the Cor- 
oration of Hull, has been appointed to a similar position at Wolver- 
ampton, at a salary of £300 a year for exclusive services. There 
were sixty-six candidates. 














NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—A continued absence of any life in trade is still the 
general report, and during the past weck business has only been 
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m placing their orders as long as they possibly can, 
po Prony ere! y in the smallest quantities, which, of course, they 
= uire to be delivered at once. In this way makers and manu- 
facturers of iron are kept about going from hand to movth at 
excessively low prices, which in many cases are said to be con- 
siderably below actual cost of product e tion of the 
engineering trades, if it does not get any worse, shows no improve- 
ment, and it is only in exceptional cases on special work that 
establishments are at all kept fully employed. 

The Manchester Iron Exchange opened on Tuesday after the 
holidays with a fair attendance, but there was only a very sluggish 
demand. Lancashire makers of pig iron, with their works prices 
atabout 40s. for forge to 41s. for foundry, less 2}, remain altogether 
out of the Manchester market, and they are oaly doing a small 
business where they have more favourab’ e rates of — In 
district brands very low prices are being quoted, especially for 
forge numbers, Lincolnshire being readily obtainable at 39s. 6d. to 
40s., and some of the inferior Derbyshire brands at about 39s. 6d., 
Jess 24, delivered Manchester. For foundry qualities, Lincolnshire 
is quoted at about 40s, 6d. to41s., and Derbyshire ranges, according 
to brand, from as low as 43s, and 43s. 6d., up to 45s. and 46s., less 
2h, delivered Manchester, which is still being quoted by one or two 
of the best makers. If anything, rather more firmness is being 
shown in outside brands offering here, and although foundry 
Middlesbrough might still be bought at 42s. 4d., it is difficult to 
get really good brands at anything under 42s, 10d., net cash, 
haa Banchester, whilst for Eglinton, 43s. 6d. to 43s. 9d. are 
the minimum quotations, and in Glengarnock, business has been 
done at 45s. 6d. net, prompt cash, delivered at the Lancashire 

ts. 

Pethe manufactured iron trade remains without any material 
change, most of the forges continuing short of orders, but makers 
hold on to late quotations. Lancashire bars are not quoted under 
£5 10s., although in one or two cases for favourable specifications 
makers would accept about £5 8s. 9d., and North Staffordshire 
bars remain at £5 10s. to £5 12s. 6d. Lancashire sheets are still 
quoted at £7 to £7 5s.; Staffordshire, £7 7s. 6d. to £7 103.; hoops, 
£6 for random ard £6 5s. for special cut lengths, delivered in the 
Manchester district. 

Ironfounders report a scarcity of work offering, and prices 
excessively cut up by the keenness of competition to secure orders, 

Amongst nut and bolt makers trade shows no improvement, and 
here also prices are cut excessively low for any business to be got. 

In the steel trade the position remains much the same as 
reported of late. Hematite makers still hold on to 53s. and 54s., 
less 2 as their quotations for good foundry qualities, delivered in 
the Manchester district ; but these figures could -—_ be got on 
very small parcels, and for quantities there are sellers at con- 
siderably less. Common steel billets can be bought at about £4, 
with local makes quoted at £4 3s. to £4 4s. net cash, delivered at 
Manchester. The best makers of steel boiler plates remain gene- 
rally firm at £6 7s. 6d. as their minimum for delivery in the Man- 
chester district, but there is not much business to be done at this 
figure, and buyers as a rule hold out for £6 5s. Makers of steel 
castings report business in this branch extremely slow, and only 
obtainable at what are mostly unremunerative prices. 

In the metal market consumers are still holding back in the 
expectation of some reduction in list rates for manufactured goods, 
but so far they remain nominally unchanged. 

The old-established firm of Thomas Gadd, of Salford, well 
known in the textile world as makers of machinery for calico 

rinters, bleachers, dyers, finishers, &c., and whose works and 
business came about a year ago under new ownership and manage- 
ment, have just completed for a leading firm in Scotland a large 
specially designed calico-printing machine, capable of printing up 
to as many as eight colours on both sides, or sixteen colours on 
one side, of fabrics up to 60in. wide, during their passage 
through the machine. In this machine important improve- 
ments have been introduced, with the object of overcoming 
the difficulty hitherto experienced in obtaining a correct 
“register” of the pattern. When printing on both sides 
of the fabric, the latter is first carried by a revolving cylinder, 
or ‘‘ bowl,” in front of one set of rollers, and printed, and is then 
drawn forward by and around a second and similar bow], present- 
ing the reverse side of the fabric to a second set of printing rollers, 
and the operation completed. In many duplex machines there isa 
certain fixed distance between the bowls, and the fabric in passing 
from one to the other is liable at times to stretch, whereby 
imperfect ‘‘ register” results. To get over this other machines 
have bowls which are one or both movable towards each other, 
so that during the printing operation there shall be no intervening 
space, but in these the adjustment between the bowl moved and 
its set of printing rollers is disturbed, entailing re-adjustment, 
and consequent loss of time. In the machine in question the 
foregoing disadvantages are overcome by moving one of the 
bowls, together with its side frames and printing rollers, 
bodily, upon planed foundation plates towards the others by 
means of twin screws, cross shaft, and worm gear, in order to 
insure the axis and faces of the two bowls — — kept 
parallel with each other, and this arrangement facilitates the lay- 
ing on to the bowls of various thicknesses of lapping. The planed 
foundation plates are strongly stayed together, and by affording 
a true base to work upon, have the further advantage of greatly 
facilitating the setting of the machine and subsequent re-levelling, 
should the foundations settle under the great mass of machinery 
placed upon them. Other minor improvements have also been 
introduced, notably in the cam traverse motion for the cleaning 
doctors. The engine for driving the machine is of the three- 
cylinder vertical type, having a three-throw crank shaft, with pins 
set at angles of 120 deg., and the three excentrics all placed 
between the main bearings. The drying framing carries thirty- 
nine steam chests, and twelve 28in. copper cylinders, and is 
arranged to be placed in a room above the machine. The total 
approximate weight of the machine with its —— and drying 
framing is 70 tons. It may be added that much of the machinery 
has been accomplished by new and specially designed tools, 
mainly milling or circular cutting machines made at the neighbour- 
ing works of atic Hulse and Co. 

In miscellaneous engineering items [ may mention that Messrs. 
Barrington and Sainsbury, of Manchester, have brought out an 
entirely new design in overhead gear for hand hoists, on an improved 
self-sustaining principle, whereby brake cords are avoided, the 
hand rope being .used for lifting or lowering the cage, the hoist, 
when not being worked by the operator, being always suspended. 
Messrs. Cunliffe and Croom, of the Broughton Ironworks, Man- 
chester, who have made a speciality in machine tools, applicable 
for technical schools, are very busy on this class of work. Up to 
the present they have supplied the principal colleges with their 
requirements, and the increasing number of schools now being 
erected and finished is bringing them in a considerable amount of 
orders in this particular line. 

An extremely depressed tone continues so far as the demand for 
all descriptions of round coal is concerned, and notwithstandi 
that the Whitsun holidays in the Manchester district have extende 
practically inte the middle of the present week, whilst in other 
districts very few of the pits are working more than about half- 
time, supplies continue largely in excess of requirements. In the 
better qualities, suitable for house-fire purposes, prices remain about 
stationary, the leading Manchester firms having made no change in 
their list rates for the present month. Common round coals remain 
much the same drug as reported for some time past, and for these 
excessively low prices are taken, ranging from 6s. per ton upwards 
at the pitmouth. Gas coal contracts continue to be competed for 
at very low figures, and tenders have to be sent in at quite ls. 
under last year’s prices for any chance of acceptance, whilst in 
some cases eager sellers are quoting 1s. 6d. under last season’s 
prices. In locomotive fuel the railway companies are able to buy 
quite readily at 1s. under the prices they paid last year. Supplies 
of engine fuel continue scarce, owing to the limited output of 
slack, but except that outside buyers have to pay special prices, 








there is no actually quotable advance upon late rates. At the pit 
mouth, burgy ranges from 6s. 3d. to 6s, 9d.; best slack from 5s. 3d. 
to 5s. 9d.; with common sorts obtainable at from 3s. 9d. up to 
4s, 6d. per ton. 

The shipping trade remains without improvement, and steam 
coal continues to be offered very low at the ports on the Mersey, 
being obtainable, delivered at the Garston Docks or the High- 
level, Liverpool, at from 7s. 6d. to 8s. per ton. 

Barrow.—There is no change for the better to note in the hema- 
tite pig iron trade. Business remains slow, and there is very little 
inquiry from any source. Orders for Bessemer qualities of iron 
are fairly maintained on local account, but the general home 
demand is quiet, and there is very little doing on foreign, colonial, 
and continental account. Local smelters find under present cir- 
cumstances that they have lost much of the trade which once was 
theirs only, inasmuch as the cheap supplies of Spanish ore enable 
all smelters of iron in every part of the country to compete in the 
trade. This has naturally led not only to a marked shrinkage in 
the actual trade done in the district of the North-west of England, 
but it has also brought down prices to a point which allows next to 
no margin of profit. This week, warrant iron is quoted at 44s, 9d. 
sellers net cash and 44s, 8d. buyers, while makers are asking 
45s. 6d. to 46s. for parcels of mixed Bessemer numbers net f.o.b. 
Stocks have been slightly reduced this week by 100 to 200 tons, and 
now stand at 64,051 tons in warrant stores, and in addition to this, 
makers hold small stocks of metal in their own yards. During the 
week the Whitehaven Hematite Company has relighted two of its 
furnaces at Cleator Moor. There are now thirty-four furnaces in 
blast on the West Coast and forty-three are standing idle, 

Iron ore is very depressed in tone, slow in sale, and in limited 
consumption. Ordinary qualities are quoted still at 8s, 6d. per ton 
at the mines, but there is not much activity thereat present. Very 
few consignments of Spanish ore are to hand. 

Steel makers report a fair number of orders for heavy rails, but 
they do not represent large weights of metal. Prices are easier for 
heavy rails, makers quoting £3 14s. per ton, but it is reported 
that lower quotations have been given. There is nothing doing in 
light sections of rails. There is a fair inquiry for t n-plate bars, 
and the mills have lately been pretty regularly employed. In 
steel shipbuilding material, blooms, billets, slabs, and wire rods, 
nothing is doing. The Siemens-Martin department of the local 
works is at a standstill. The following are the ruling quotations 
this week iy ey rails, £5 10s.; colliery sections, £6; boiler 
plates, £6 7s, 6d.; angles, £5 10s.; ship plates, £5 12s, 6d.; billets 
and slabs, £4 5s, to £4 10s.; blooms, £6 15s.; wire rods, £6 12s. 6d. 
to £6 15s.; hoops, £6 15s.; and tin-plate bars, £4. 

Shipbuilders report no new orders this week, except a repair job 
to the s.s, Cuban, but efforts are being made to place some new 
contracts on the order books, as the work in hand is getting very 
scarce. 

Coal and coke depressed but not cheaper in price. 

The exports of iron and steel from this district for the past week 
represent 10,584 tons, as compared with 13,148 tons in the same 
week of last year, a decline on the week of 2564 tons. The total 
exports to date stands at 307,637 tons as compared with 316,544 
tons in the corresponding week of last year, a falling off of 8907 
tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

It is generally agreed that there have rarely been so many 
a walking the streets in the mining districts as at present. In 

rnsley, the coal capital of South Yorkshire, the main thorough- 
fares are thronged with colliers, who are compelled to be idle 
because there is no work at the pits for them. e Whitsuntide 
holidays have been unusually prolonged. Many of the collieries 
were not re-opened until Wednesday and Thursday, and several 
did not resume work until Tuesday of this week. A run by railway 
in any of the mining districts discloses the true state of affairs. 
Trains of empties can be seen at some collieries waiting for supplies ; 
at others, and a much larger number, lines of trucks filled with fuel 
stand waiting a market. The close of the Hull strike may help 
several of the collieries a little; but a good deal of the trade 
has been lost to South Yorkshire for the season. House coal 
is even worse off than export qualities. The exceptionally 
open season, combined with the severe competition of sea- 
borne coal along the coast, continues to affect the state of 
trade in this description. Local consumers in Sheffield and neigh- 
bourhood do not benefit by the depression, but in some localities 
where heavy stocks are taken, lower prices are submitted to. 
Silkstones are still quoted at from 10s, 6d. to lls. 6d. per ton; 
Barnsley house from 9s. 3d. to 10s. per ton; other qualities from 
9d. to 1s. 6d. per ton less, In steam qualities Barnsley hards are 
from 8s, 3d. to &s, 9d. per ton; lower grades from 7s. per ton; 
manufacturing fuel, 4s. di. to 5s. 6d. per ton; smudge and small 
coal slow sales; coke in light request at 9s. to 10s. per ton. The 
contracts for locomotive coal for the Great Eastern and Lancashire 
and Yorkshire Railway Companies are exciting a good deal of 
interest, being the first of the new ones to be placed. It was 
expected that these companies would obtain supplies on terms 
from 6d. to 1s. per ton less than the quotations of last year. I 
have not heard what the Lancashire and Yorkshire has done; 
but the Great Eastern, I am informed, has succeeded in arranging 
for supplies at 7s. 6d. per ton of 20 cwt. at the pit, which is ls. less 
than previous contract. 

The official return of the coal business done with Hull last month 
exhibits the effect of the dockers’ strike very clearly. The weight 
sent there during April was 95,928 tons, as compared with 212,752 
tons in the corresponding period of 1892. The decrease is, there- 
fore, enormous—116,824 tons. A considerable portion of the trade 
has been diverted to Goole and Grimsby, but a good deal has gone 
to the Northern coalfield. Denaby Main is again at the head of 
the list, though the quantity sent was only 8560 tons against 
19,056 in April last year. Thrybergh Hall is second with 74382 
tons against 6308 tons, and Wharncliffe Silkstone third with 
7160 tons against 7304 tons. The Thorncliffe Collieries sent only 
256 tons to Hull, as compared with 27,888 tons in April of 1892. 
The total weight for the four months of the present year was 
482,312 tons, a decrease of 193,592 tons, or 29 per cent., on the 
similar period of 1892. The export trade is also weaker, the 
decrease in the month being 20,460 tons, and on the four months 
42,165 tons. A large business has been done in South America, 
Denmark, Portugal, and Sweden and Norway. The decreasing 
markets are Belgium, Egypt, France, Germany, Holland, Italy, 
Jersey and Guernsey, North Russia, and Spain. 

In iron prices remain almost stationary. Hematites, North-east 
Coast, are at 50s, per ton ; West Coast, 52s. 6d.; common forge iron 
38s., all at Sheffield. Atthe corresponding period of last year, the 
quotations for hematites were 56s. and 58s, respectively, and for 
common forge 40s. 

Whilst the orders from the Russian Government to Messrs. 
Vickers, Sons, and Co., and from Spain for Messrs. John Brown and 
Co., find some employment which is much needed in the armour- 
plate mills, the manufacturers are looking anxiously forward to 
the placing of work by the English Admiralty, which it is hoped 
cannot be kept much longer in abeyance. Presumably our 
authorities are waiting the results of a series of experiments at 
present in progress with the most modern — from the various 
— The name of the new Spanish warship is to be Carlos the 

ifth. 

Much disappointment has been expressed in Sheffield over the 

lacing with the French armour-piercing shell makers of St. 

amond of a large order for the British Government. I under- 
stand that since then Messrs. Thomas Firth and Sons, Norfolk 
Works, have received a Government order for 9°2in. shells. The 
means of production at Sheffield are far in excess of the work 
received, ; 

Ordinary railway and marine business continues exceedingly 





quiet, and the few orders which have been placed areas “a dropin 
the ocean” with the productive power of the plant. 

The Admiralty contract for the ivory cutlery—the finest qualities 
—has been taken by Messrs. Harrison Brothers and Howson, 
Sheffield. Messrs. Atkinson Brothers, Milton Works, have the 
army contract for three years. Mr. Atkinson, Master Cutler, has 
accepted the invitation to judge the cutlery at the Chicago 
Exhibition. 

New regulations are being imposed in France upon Sheffield steel 
sent to that country. One proviso is that all steel having a value 
of 50f. per 100 kilos.—about £20 per ton—or upwards should be 

as tool steel. The adoption of this measure will add 
materially to the cost of importing Sheffield steel, which has 
already suffered severely during the past twelve months from the 
fresh fiscal arrangements. What are known as “‘ exchange pieces” 
constituted a considerable business between Sheffield and Franée. 
That is now seriously checked by the duty upon these separate 
parts being about twice that which has to be re upon complete 
machines, the cost of fitting new pieces to English machines in 
France being thus made almost prohibitive. 

While the French are thus hampering the houses having connec- 
tion with them in steel, the Germans are pushing vigorously into 
the English market. They are now offering steel wire rods at £6 
a ton, which is a reduction of 10s. per ton on the price-list of a few 
months ago. The German steelmasters claim that they are able 
to produce at these low prices through their superior method of 
manufacture and the large capital at their command. 

An English firm has taken an order for 1000 tons of wire netting 
for Australia, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is a distinctly better feeling noticeable in commercial 
circles in this district, and in more than one branch of trade 
business is showing signs of improvement, and prices are tending 
upwards. More orders have recently been given out to ship- 
builders, some of the engineers report more inquiry, and deliveries 
from the blast furnaces have been larger than for a long period, 
while the output of steel rails and other railway materials is in- 
creasing. The tone generally is more cheerful, and the opinion 
seems to be gaining ground, that we have seen the minimum 
range of prices. Certainly higher rates will be paid for pig iron 
than would be given two or three weeks ago, and consumers 
manifest a disposition to buy for forward delivery, which it is 
hardly likely would be the case if they had hopes of buying at 
cheaper rates. 

The warrant market all round is stronger, being influenced by 
the better news concerning the money market, and by the more 
favourable reports regarding Australian financial affairs, which did 
so much to create a panic and paralyse legitimate trade as well as 
speculation last month. A more hopeful view of the prospect is 
taken, and we may therefore look for a revival of contidence. 
Locally, trade is also favourably influenced by the heavy shipments 
of pig iron that are being reported, by an increase of activity at 
the steel works, and by the improving traffic receipts on the rail- 
ways serving the North of England. The North-Eastern Railway 
Company reports an increase of no less than £50,069 for 
last week, but it must be taken into account that this year 
includes the Whitsuntide traffic, and it com with a 

riod last year when trade was practically paralysed by the 
en miners’ strike. The railway rates for the conveyance of 
iron-making materials—which are regulated by —s e, based 
upon the realised price of pig iron—are lower than they were last 
year, and thus the shareholders will be satisfied to find the receipts 
of the company 275,000 tons better so far this half-year than they 
were in the corresponding period of 1892. The deliveries of pig 
iron for May on export account were expected to be small, but as 
a matter of fact they reached 97,574 tons, a quantity larger than 
has been reported in any month since October, 1889—three and 
a-half years, and they are 50 per cent. better than in the briskest 
month last year—November, when 66,286 tons were shipped. In 
April they reached 81,137 tons; in March, 75,849 tons ; in May, 
1892, 56,192 tons; and in May, 1891, 82,363 tons. Under 
these circumstances people are looking for the ironmasters 
to report a decrease of at least 10,000 tons in stocks of Cleveland 
pig iron during May, but the decrease may fall short of this, as a 
considerable part of the pig iron exports have been hematite, and 
in the official returns account is only taken as regards stocks of the 
Cleveland iron, though all the other information, such as make, 
shipments, number of furnaces, is published regarding hematite, 
only the particulars respecting stocks being withheld. This will 
be the first decrease reported since last August, since when to the 
end of April stocks of Cleveland iron rose from 46,108 tons to 
196,133 tons, or 150,025 tons. Every month the production has 
exceeded the consumption. The makers would have done better 
for themselves if they had not been tempted by the scarcity of 
iron that was caused by the Durham colliers’ strike to put in so 
many furnaces, as prices could have been better upheld. . 

The improvement all round in the warrant market has strength- 
ened the prices of makers’ iron as far as regards foundry qualities, 
and neither producers nor merchants have this week been pre- 

ared to sell a ton of No. 3 Cleveland G.M.B. pig iron at less than 
Bas. per ton for prompt f.o.b. delivery, which consumers have 
readily paid, though they would not last week give it, save in 
special cases, as there were odd lots to be got from middlemen. A 
number of the makers have now raised their quotation to 34s. 3d. 
for No, 3, and the lowest price for No. 1 is 36s. 3d. Middlesbrough 
warrants have been as high as 34s. 14d., cash sellers this week. 
The stock held by Messrs. Connal at 31st ult. was 67,788 tons, or 
588 tons decrease forthe month. Middlesbrough hematite warrants 
aresteady at 42s. 6d. cash ; no particulars are issued as to the stock of 
these in the public warrant stores, but it is stated that the quantity 
is about 10,000 tons. Forge pig iron cannot readily be sold, because 
of the extreme dulness in the finished iron trade in this and other 
districts. So poor is the demand now, and so unsatisfactory are 
a that it almost appears as if it would be necessary for 
producers to burden their furnaces so that they may make none of 
the lower —— A large quantity used to be sent to Scotland, 
but the mills and forges there are as badly occupied as they are 
here, and what is now sent there is No. 3 and No. 4 foundry. 
Grey forge can be bought at 32s. 3d., and even 32s. in odd cases ; 
mottled is quoted 32s., and white 31s. 9d. per ton, all for prompt 
f.o.b. delivery. East Coast hematite is 42s. 6d. per ton for mixed 
numbers, and it is held that it is not likely to fall lower, as the 
cost of ore delivered in this country is increasing, owing to the rise 
in freights ; in fact average Rubio is now at 12s, 3d. per ton at 
Tees-side furnaces, and 12s. Tyne. 

In the steel trade the manufacturers are well employed, and the 
production of rails this quarter will exceed that of the first 
quarter of the year. The exports of railway material have 
increased, and a somewhat better inquiry is reported for not only 
rails but sleepers. Heavy steel rails are quoted £3 15s. net at 
works, and sleepers are £4 15s, net. The platemakers are not 
doing badly, and on account of an improvement in shipbuilding 
some report more inquiry, while more orders have been placed. 
£4 17s. 6d., less 24 per cent., is the minimum price at works. 
Angles are stiff at £4 12s. 6d., less 24 per cent., manufacturers 
thus accepting for them the same price as is quoted by the pro- 
ducers of iron angles, a circumstance which will not conduce to 
the prosperity of the iron angle makers. 

e dulness in the manufac’ iron trade is unprecedented, and 
while the prospects are better in other departments, it cannot be 
said that they are hopeful for those engaged in the finished iron 
trade. Their business is pngrppaig, Mace decaying, as steel is 
taking the place of iron, as it can sold at the same figure. 
Common iron bars are quoted £4 17s. 6d.; best bars, £5 7s. 6d.; 
ship-plates, £4 17s. 6d.; boiler-plates, £5 17s. 6d.; ship angles, 
£4 12s. 6d.; engineering angles, £4 17s. 6d. per ton, all less 24 per 
cent, discount for cash on 10th of month following delivery. 
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Mr. Waterhouse’s official return to the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the North of 
England for March and April, and which was delivered a few days 
ago, affords unimpeachable evidence of the depressed condition of 
this industry, and bears out what is said above, that it is unprece- 
dented. The following is a y of the t of the deliveries 
and - the net average realised price for the months of March and 
April:— 








Percentage Average net 
Description. Weight invoiced. of price 
total. per ton. 
Tons ewt. qr. Ib. £s. d 
es as — 2 es Se as se 4 14 3°28 
Plates .. 9,858 48 8 .. .. 89°52 4 13 821 
Bars.. .. 9,647 138 0 22 on .. . S oS 
Angles .. 4,000 6 8 7 16°89 .. .. 4 17 5°70 
23,680 11 1 7 100°00 4 19 10°81 


The deliveries were not half of what were reported in the corre- 
a period of 1891, and that was not a period of prosperity. 

e production now is —— 11,000 tons per month, whereas ten 
years ago as much as 57,000 tons were made monthly at the North of 
England finished ironworks. Then nearly 60,000tons of plates alone 
were produced, now the quantity is only 4600 tons. Some part of the 
decrease is of course due to the dulness of trade, but the greatest 
part is caused by the supersession of iron by steel plates. Even 
so late as 1890 plates formed about 70 per cent. of the total output 
—now they form less than 40 percent. The average net selling 
price reported was ls. 3d. per ton less than in the previous two 
months, but wages for June and July will not be affected. In the 
Midlands the average price over the two months ending April 30th 
was £6 3s. 7d., a decrease of 10d., and there also the wages will 
remain as at present. The table given above shows, as com 
with the previous return, a decrease of 7$d. in rails, 3s. 14d. in 
plates, 2}d. in bars, and 74d. in angles. ‘ji 

Shipbuilders in some cases report a better outlook, and cer- 
tainly more orders have been booked during the past month than 
for a long time past, shipowners being tempted in the first in- 
stance by the very low prices at which they can get vessels 
built, and the probability that they will not see anything 
lower accepted. en there is fuller employment for existing 
steamers, and advances in freights in various quarters. Messrs. 
William Gray and Co., at West Hartlepool, have just booked an 
order for a steamer for Messrs. J. Coverdale and Son, of the same 
9 ; and Messrs. R. and W. Hawthorn, Leslie, and Co., of 

ebburn-on-Tyne—who were at the end of their orders—have 
received instructions to proceed with the construction of two large 
a ~~ oa _ — by —, Turnbull, Martin, 
an 0., 0 w, and to employed in the meat-carryi' 
trade between the Colonies and this omuny. Other two prves som 
are to be built at the same yard—a Russian steamer of the first- 
class, and a dle boat for service in foreign waters. Wages 
reductions still continue to be made among the various classes of 
men employed at the shipyards. The drillers and blacksmiths 
on Tyneside will be reduced 5 per cent. on piece rates; 
the fitters belonging to the sectional engineering trades 
5 per cent. on piece rates, as agreed at the engine works, and 
enginemen, cranemen, and firemen will be reduced 1s. on time rates 
of 25s. and over. A reduction is claimed from the joiners, but 
they do not seem inclined to agree, as work outside is not so slack 
with them. The notices are held over for another week, in order 
that they may reconsider the matter. At the works of the Central 
Marine me Company, and Messrs. Thomas Richardson 
and Sons, at West Hartlepool, the iron moulders refuse to accept 
the same amount of reduction as at the other engineering works 
at Hartlepool, and on the Tyne, Wear, and Tees, and have come 
out on strike. 

The Normanby Ironworks Company, Middlesbrough, has taken 
the cement works at Paradise, South Benwell, and will there make 
the Hoyle-Robson brand of Portland cement. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been considerably firmer this 
week, partly owing to a better consumptive demand, and to some 
extent also on account of speculative operations entered into last 
week. The great bulk of the business has, as usual, been in Scotch 
warrants, which have sold from 40s. 6d. to 40s. 9d. cash. Cleve- 
land iron has been done from 384s. to 34s. 13d. The hematite 
market has been very quiet. Cumberland hematite is quoted 
nominally 44s. 8d., and Middlesbrough, 42s. 3d. cash. The 
quantity of Scotch pig iron coming out of the Gl. w stores is 
now small, the reduction of the stock in the past week being only 
about 500 tons. 

The prices of makers’ gig iron are as follows:—G.M.B., f.o.b. at 
Glasgow, No. 1, 41s. 9d.; No. 3, 41s.; Monkland, No. 1, 42s.; 
No. 3, 4ls.; Carnbroe, No, 1, 43s.; No. 3, 42s.; Clyde, No. 1, 47s.; 
No. 3, 43s. 6d.; Gartsherrie, No. 1, 47s.; No. 3 44s,; Calder, 
No. 1, 47s. 6d.; No. 3, 45s. 6d.; Summerlee, No. 1, 48s. 6d.; No. 3, 
44s. 6d.; Langloan, No. 1, 53s. 6d.; No. 3, 45s.; Coltness, No. 1, 
52s. 6d.; No. 3, 47s.; Glengarnock, at Ardrossan, No. 1, 49s.; 
No. 3, 44s. 6d.; Dalmellington, No. 1, 45s.; No. 3, 48s.; Eglinton, 
No. 1, 43s. 3d.; No. 3, 42s. 3d.; Shotts, at Leith, No. 1, 51s.; 
No. 3, 48s. 6d.; ‘Carron, at Grangemouth, No. 1, 586. 64.; No. 3, 

The shipment of pig iron from Scottish ports in the past week 
has been 7156 tons compared with 5505 in the corresponding week 
of last year. Of the total the United States took 200 tons ; 
Canada, 592; South America, 50; India, 125; Australia, 26; 
France, 95; Italy, 1840; Germany, 235; Holland, 120; Belgium, 
60 ; Spain and Portugal, 36; other countries, 108. The coastwise 
shipments being 3669 against 2587 in the same week of 1892. 

ince last report two furnaces have been taken off ordinary pi 
iron, but two additional have been placed on hematite. The total 
number blowing therefore remains seventy-one, compared with 
seventy-seven at this time last year. ere are seven more 
furnaces producing ordinary and special brands than there were 
twelve months ago, but the output of hematite, on the other hand, 
has been redu by the produce of nine furnaces, each furnace 
turning out rather over 250 tons per week. 

In the malleable iron branch there is a better feeling, and this 
is testified to by almost all the makers. Orders have been coming 
in more freely for the home trade as well as for export. At none 
of the works is there any great amount of employment in hand for 
forward delivery, but the flow of business has eg steadier than 
of late, and makers are hopeful of a continuance and expansion of 
the improvement. The lowest grade of common bars is quoted 
£5 ; second grade, £5 5s.; highest grade, £5 10s.; best bars rang- 
ing up to £5 17s. 6d.; all less the usual 5 per cent. discount. 
There is a fair inquiry for sheets, both iron and steel, at former 
prices. In accordance with the decision of Mr. Waterhouse, the 
arbiter in the North of England iron trade, there will be no 
in the wages of malleable iron workers during the next two months. 
Prices of malleable iron here have been reduced about 2s. 6d. per 
ton since the previous North of England report, but both masters 
and men in the Lanarkshire works have found it to their advan- 


tage, unless in very exceptional circumstances, to regulate wages | be used. 


by the English scale. 

The tube trade is rather more active, there being a good demand 
for medium size tubes from England. Although there is not 
constant full employment, the ers are fairly well satisfied with 
the amount of business. Prices are, however, inadequate and 
uncertain, owing to the extreme rw which now charac- 
terises this branch of the trade. Ina little time it is hoped that 
this difficulty will be overcome by a mutual arrangement for the 

tion of prices. 
e export trade in iron and steel manufactures is more back- 





ward than could be desired. Instead of improving as the season 
advances, the shipments are rather on the decline. Those e 

in the trade, however, are hopeful that a better state of things 
may be experienced ere long. The ——— in the past week 
aieened machinery worth about £16,000, general steel goods 
£14,130, and miscellaneous iron goods £11,460. 

The Tramway Committee of the —— Town Council has 
decided to accept the tender of the Steel Company of Scotland for 
1000 tons of tramway rails, with the necessary fish-plates in addition, 
the price for the rails being £5 2s. 6d., and for the fish-plates 
£7 5s. per ton. There were lower tenders by the Darlington Iron 
and Steel Company, which offered to do the work at £5 1s. for both 
rails and plates, and by Messrs. Dick, Kerr, and Co., of Kilmar- 
nock, who quoted £4 18s. 6d. per ton for both rails and plates, It 
is understood that the last-named tenderers, had they been 
successful, would have obtained the materials from Westphalia. 
The action of the Tramway Committee has been much criticised in 
G w, and pretty generally disapproved of. The Committee’s 
expressed = on in accepting the Steel Company's offer was to 
keep the work in the district, but this motive does not differ from 
that which act protectionists in other parts of the world. 

It is reported that Messrs. David Colville and Sons, Dalzell Iron 
and Steel Works, Motherwell, have been invited by the Admiralty 
to furnish quotations for specifications ting to some 10,000 
tons of steel for the construction of the Magnificent and Majestic, 
two first-class battleships, to be built at Portsmouth and Chatham 








genie. 

e colliers in various parts of the mining districts have been 
showing a good deal of opposition to the reduction of 6d. per day 
just made in their wages. There is no doubt that their pay is now 
very small, and ai tentons are employing this circumstance to 
further the movement for organisation. The men are also being 
urged, and have in a number of cases to restrict their 
working hours to five and even to four days = week, Supplies of 
coals are, however, more than equal to al uirements. There 
has been a little better inquiry for ell coal for shipment, but other 
qualities are dull. The week’s shipments of coal from Scottish 
ports have been 142,642 tons, being 45,953 less than in the corre- 
egy ee of last year, but 3201 better than in the preceding 
week, e falling-off is all on the East Coast. There is no change 
in prices. 

In the course of the past week there were launched from the 
Clyde shipyards thirty new vessels, with a tonnage of 31,611, 
against thirty-six vessels and 22,205 tons in May, 1892. The 
output for the five months is 98,973 tons, which is 50,403 less than 
that of the corresponding period of last year. The new contracts 

laced during the 4 are estima’ at 14,000 tons, against 

,000 in May, 1892. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE spurt in the steam coal trade continues, though not so well 
marked as before the Whitsuntide holidays. This week, in a 
personal visit to the Cardiff Exchange, and mixing with leading 
shippers, I was favourably impressed with the condition of things, 
and with the prospects ahead. 

During the week ending Wednesday last the total coal shipments 
from Cardiff amounted to 217,254 tons. This, of course, showed a 
falling off—about 80,000 tons—compared with the preceding 


ee 





tin-plate works. Last week's shipments were amongst the highest 
known. The total amounted to 182,557 boxes, and as only 
73,823 boxes came from the works, stocks now stand at 175,998 
boxes. It is singular that no advance has been made in price 
Block tin is easier. ‘ 

Tron ore continues firm, and la shipments are coming in, 
Imports of pig and bar small. ron and steel quotations at 
Swansea Exchange this week were as follows: — Glasgow pig 
40s. 9d., market steady; Middlesbrough, 34s. O4d.; hematite’ 
44s. 8d.; Welsh bars, £4 15s. to £4 17s. 6d.; steel rails, heavy 
from £4, light from £4 15s., quiet demand, no large orders; stee| 
sheets from £7 to £8, iron from £6 to £7 10s. mer steel; 
Blooms, from £4 to £4 2s. 6d.; tin bars, from £4 7s. 6d. to £4 10s, 
Siemens: Best, £4 10s. to £4 15s. on alg = Bessemer, from 
12s.; Siemens, from 12s. 3d.; ternes, 21s. 6d., 22s., and 23s. 6d,; 
charcoal, 13s, 6d., 14s., and 15s. 

There is a good deal of satisfaction in the district that a scale 
has been a in the iron and steel trades, so if an improve. 
ment does set in, it will be to the general benefit. At present | 
hear of small wages, some responsible labour for as little as 9s, 4 
week, When business gets brisk, overtime brings this nearer to a 
living mark. A large number of men are now paid at from 1s. 9d, 
to 2s. per diem, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE tone in the iron trade unfortunately is rather unfavour. 
able, and instead of the long-expected improvement, a slight] 
decreasing tendency has been noticeable in some branches, A 
thorough improvement cannot well be expected until the waves of 

litical contest have subsided and general contidence returns, 
Scarcely any of the works are fully employed, and prices remain 
weak. 

In Silesia, iron business has been just a shade more active this 
week, at least so far as finished iron is concerned. Sheets, for 
instance, have been in lively demand, and the prices fetched show 
an advance against previous quotations. Pig iron, on the other 
hand, continues neglected. Makers are pretty firmly maintaining 
former qnotations ; consumers expecting a further decrease in 
prices are holding back with their orders as much as ever, and 
therefore the amount of actual business is extremely small and 
unsatisfactory. Iron trade in Austria-Hungary continues a good 
oné, generally speaking. Demand and prices are reported quite 
satisfactory.! 

With regard to the different branches of the iron industry, pig 
iron meets with steady request, and quotations have hitherto been 
well maintained, in spite of a keen competition from English and 
German dealers. For finished iron a ular demand is coming 
forward ; bars as well as girders are actively called for, and may be 
considered as firm in price. There is a lively export business doing 
to the East in the smaller articles of manufactured goods. The 
steel trade is quiet, there being next to no demand for rails. List 
quotations have not altered, and are for common forge pig, 
47°50fl. to 48fl. p.t.; mixed, 49fl.; grey forge, 53fl. to 5dfi. p.t. 
Bessemer, 53fl. to 55fl. p.t. Austrian and Styrian bars, 119f1. to 
127 fl.; Hungarian bars, et girders, 106f1. to 110f1.; plates 
for boiler-making purposes, 185fl.; tank do., 155fl.; sheets, 15511.; 
galvanised sheets, 235 fl. to 275fl. p.t. 

Since last week's letter the iron business in France has not 





week ; but as remarked on Change, it was quite ted for by 
the fact that there was no work doing from Saturday night until 
Tuesday ye Prices are firm, and there are no signs of weak- 
ness with any description of steam coal—though the variety is 
considerable—dry being quoted as low as 7s. 9d., while the 
best steam touched 10s. 9d. e best varieties of steam coal may 
be considered to rank from 10s. 3d. to 10s. 9d.; seconds, 9s. 3d. to 
9s. 9d.; and others, 8s, 3d. to 8s. 9d. 

I note that small steam is improving in demand ; though the 
price keeps about 4s. 9d., and some kinds at 4s. 6d. One good 
sign observable at some collieries was the re-filling of small into 
trucks from stock heaps. 

The display of coal on sidings mid-week, at the Taff Vale, waiting 
turn to run to dock, was one of the largest I have seen. However, 
rea oon | it is no exaggeration to state, that for a full half-mile 
the loaded coal wagons were placed three, and at some places 
four deep, al] the leading collieries being well represented. Cardiff 
shippers are elated at recent reports of ‘‘ record” passages with 
Cardiff coal, and state, with confidence, that all the great European 
steamship companies now supply their nger boats with Cardiff 
coal. It would be invidious to speci y, but in the present d 
season, when coals at sidings look their best, it oars» be difficult 
to select finer kinds than are being run on the Taff Vale, the Barry, 
and the Rhymny. It is stated that there is a prospect of a 
diversion of some coal that is now going to Cardiff and 'y, and 
that by the formation of a line a few miles in length, the Swansea 
and Rhondda Bay would have an extra 4000 to 5000 tons a day. 
Swansea is elate with this, especially as it comes after their obtain- 
ing possession of full powers for the line. 

"he is confidently stated in the district that the Maritime Colliery 
which has been idle for nearly twelve months, has been acqui 

by the Great Western Colliery Company, which proposes working 
it from its own colliery. This will be easy, as both are neighbour- 
ing coalfields. This acquisition will give the Great Western 
a total acreage of 2600 acres. The Maritime has not been one of 
the successes, owing to a good deal of ‘‘ troubled ground.” It was 
first sunk by Messrs. Fowler, and has since had several changes of 


hanged, being quiet but fairly regular. The building season has 
turned out more lively than was expected, and there is a good 
business done in bars and sectional iron; the price of 155f. p.t. for 
bars and 165f. p.t. for girders has been well maintained. Old 
rails are sold at about 80f. p.t. Good scrap iron still holds the 
old price of 65f. to 70f. p.t. The Compagnie Cail has received 
order for twenty-five boilers. In the Haute-Marne district 
busi remains pretty satisfactory. Prices are firm on the whole, 
being for bars, Kio. 3, mixed lots, 145f. to 150f. p.t.; No. 3 is 
nominally quoted 155f. to 160f. p.t. Drawn wire has not altered since 
former letters. From the Department Nord a fair activity is 
reported to be going on in the building line. For bars, mixed lots, 
140-50, to 145f. per ton is given, angles standing at about 147°50f. 
to 150f. p.t. Where large orders are concerned, concessions on 
the above quotations are very willingly made. ae 
A continued absence of any indication of improvement is still to 
be reported throughout the iron trade in Belgium. There has been 
next to no business done during the past week, and from the look of 
things it will be some time before there will be anything like ani- 
mation in demand. In the raw as well asin the finished iron depart- 
ment the tendency of prices is — the business done on 
foreign account being smaller than it has been for many years past, 
while home demand is getting worse from week to week. ; 
Reports from the Rhenish- Westphalian district show iron busi- 
ness to be quiet in all departments. In the pig iron trade limited 
production meets with ready consumption, but it is im ble to 
get higher quotations ; makers are content if present prices can be 
maintained. ; 
During the last quarter production has decreased by just 
65,000 tons. In the manufactured iron department the demand 
for bars had decreased against last month, foreign inquiry leaving 
very much to be desired, while that on home account is, unfortu- 
nately, influenced by the feeling of oor which prevails 
among makers and consumers. Girders meet with a lively request, 
owing to healthy activity in the building line. Hoops are weak of 
sale. For plates and sheets a good inquiry is coming forward; 








proprietorship. A good future is now in front. 

y favourable comments upon the steam coal trade must be 
taken as confined in a t measure to the Cardiff ports, and to 
the coalfields am, i am sorry to note, on the other hand, a 
a deal of depression in the Neath and Swansea coalfield. The 

jouse coal trade generally is without animation. Prices remain as 


pig | quoted, it being understood that bottom prices have been reached 


and that no further reductions will be made:—Rhondda No. 3 

from 10s., brush from 7s. 6d., No. 2 from 7s. 6d., and small from 

6s. These figures leave no margin for the coalowner. 
Patent fuel continues brisk at last prices, Cardiff and S 


q continue depressed. e wire mills are, for the greater 
part at least, well occupied. Over-production in rivets prevents 
prices from becoming a trifle more paying. Foundries, as well as 
machine factories, are only irregularly employed ; it is exceptional 
where they are securing work of any weight, and in most cases 
they are short of orders. Cast tubes are in fair request at tolerably 
quotations, ; 

The total production of pig iron in Germany, including Luxem- 
burg, was fer the month of April, 1893, 865 t., of which 
135,506 t. were re at : re spiegeleisen ; 26,096 t. Bessemer, 





the latter exporting freely to France, Spain, and Italy. Coke 
is firmer in ) secon, though the chief buyer appears to be 
Cyfarthfa, which has been getting of late, in addition to its own 

make, considerable quantities from Dinas Main, Traedyslwn, 
and elsewhere. Prices stationary. D d for pitwood is im- 
proving, good timber is quoted in Cardiff for 13s. 

I am sorry to hear of continued friction at Clydach Vale. It is 
even feared that a strike is contemplated which will affect 900 
men. A temperate s tion was made at a late meeting by Mr. 
Abraham, M.P. (Mabon), that the management should he asked to 
allow the men to continue working as they had done in the past 
for another fortnight, so that the Cambrian Miners’ Association 
might fully investigate the affair. This was adopted by the men, 
and I hope will be conceded. 

In the Ferndale district another sinking by the Tylerstown 
Company has been accomplished successfully, and reports from the 
district are most encouraging. 

The same monotonous line which has been used for so long a 
time to describe the state of the iron and steel trades must still 

. There is no improvement. The only animation is with 
steel bars. I regret to note in some works the only make of rails 
is for stock, and few works from one end of the district to the 
other come up to the activity of Cyfarthfa. One pleasurable 
feature there, too, different from what is visible at some of the 
other works, is that a returned truck of ‘‘rejected” is unknown. 
This speaks loudly for the management, which, as I personally 
note, exacts rigid mechanical action and care in every department, 
from the laboratory and the furnace r to the labourer. 

The activity in the only branch of 
well reflected in the Swansea and adjoining districts among the 








e in the steel works is | Associa‘ 


182,257 t. basic, an ,006 t. foundry pig. Production in a 
1892, ted to 396,821 t. ; in March, 1893, it was 409,399 t. 
From January Ist to April 30th, 1893, 1,528,247 t. were produced, 
against 1,597,540 t. during the same period the year before. 
German export in iron and iron manufactured goods to Sweden- 
Norway was, in 1891, 12,174 t.; in instruments and machines, 
&c., 5724 t. Import amounted to 24,773 t.; or 568 t. tively. 
German export trade to the East was in 1891 as follows: To 
Bulgaria, 4318 t. iron and iron manufactured goods; to Roumania, 
49,396 t. iron and iron manufactured goods, of which 15,828 t. 
were rails, 14,470 t. bars, 5194 t. wire nails, 2490 t. iron plates, 
1076 t. angles, 6401 t. hardware, and 2948 t. machines ; to Servia 
ae amounted to 4764 t. iron, of which 1657 t. were rails, 
1193 t. bars, 609 t. wire nails, and 401 t. machines; to Greece 
2353 t. rails, 1081 t. bars and plates, 978 t. iron wire, and 267 t. 
machines were sent. Export to Turkey was 37,736 t., of which 
18,845 t. were fish-plates and sleepers, 8546 t. rails, 1774 t, bars 
and plates, and 1 t. machines ; to pt, 6966 t. iron were 
sent, of which 4930 t. were rails, and 89 +t. machines; to Malta 
and Cyprus, 33 t. hardware, and 11 t: machines were exported. 








THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
AssociaTION OF STUDENTS.—Sir C. M. Palmer, Bart., and Mr. 
Price have invited members of the Association to visit’ H.M. war- 
ship Resolution at Jarrow on Saturday, June 10th. Arrangements 
are in for an excursion to Edinburgh and Glasgow, on 
Jun d, 28rd, and 24th, and it is p d nbers of the 
iation shall visit engineering works of interest in Glasgow. 
If fifty members join, tickets will be issued at a reduced fare. __, 
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LAUNCHES AND TRIAL TRIPS. 


the 30th ult. Messrs. Ropner and Son 
5 steel screw a iorvsed of the aves 
li i viz.: —Lengt ween perpendiculars, 
rege f 6in. ; denth. moulded, 





a5ft.; breadth, 40ft. , 
raft. She will be classed 100 Ai at Lloyd’s, 
and carry 4500 tons deadweight on Lloyd’s free- 


ard. She has raised quarter-deck and partial 
_— deck, cellular bottom for water ballast, 
and is built on the web frame principle, having 
all the latest improvements for a cargo steamer. 
She will be fitted with triple-expansion engines 
by Messrs. Blair and Co., of 1200 indicated horse- 
jower, with two large steel boilers, working at 
1601b. She has been built to the order of Messrs, 
John Holman and Sons, London, under the 
inspection of their marine superintendent, Captain 
A, C. Holman. She was named the Beltor by 
Miss Pinkney, of Sunderland, 


THe Bevaian State RAILWAY AND MAIL 
Packet SeERVICE.—The continental service cid 
Dover and Ostend, established by the Belgian 
Government in 1846, has in recent years attained 
a high state of efficiency, and at the present time 
arrangements are in progress to introduce an 
important acceleration, from the Ist June next, 
in the daily communication between London, 
Brussels, Cologne, Bale, &c. When first esta- 
blished, the steamers ran at night only, one each 
way, but there are now three sailings in each 
direction, two by day and one at night, week 
days and Sunday alike. The distance between 
Dover and Ostend is 68 miles, and originally the 
time occupied in the sea passage was five hours in 
favourable weather. At that period passengers 
generally were few in number, the line being used 
principally for the conveyance of mails. The old 
type of vessel has long since oy Aggies, and the 
steamers now gy | in the day services are 
among the finest in the country. They accom- 
plish the passage between Dover and Ostend in 
about three hours, and their popularity is best 
attested by the constantly increasing number of 
travellers which they convey. This development 
was searcely arrested even by the cholera scourge, 
for while in 1891, when all the continental ports 
presented a clean bill of health, the passenger 
returns showed a total of 83,000, in the following 
year, with cholera prevalent in many places on 
the continent, the traffic reached 90, . Itis 
fully anticipated that this number will be con- 
siderably exceeded this year as a direct result of 
the acceleration which will follow the addition to 
the fleet of two of the fastest paddle-boats in the 
world—the Leopold II., built by Messrs. Denny 
Brothers, of Dumbarton, N.B., and the Marie 
Henriette, from the yard of Messrs, Cockerill and 
Co., Seraing. These vessels are designed to run 
at a speed of about 22 knots, thus being able 
to cross in 2# hours, and by important changes in 
the continental train services the journey from 
Vienna, Bavaria, the towns in South Germany, 
Italy, Switzerland, and Alsace-Lorraine, to 
London, will be shortened by no less than 54 hours, 
Both boats will shortly be placed upon the service, 
thus raising the strength of the fleet to seven 
large and powerful steamers, which it is intended 
to employ not only in the day services, but also at 
night. 


HAMPTON - ON- THAMES SEWAGE DisposaL 
ScHEME.—On the 16th and 17th ult., Major- 
(reneral wien Carey, Local Government Board 
Inspector, held an inquiry at Hampton-on- 
Thames, relative to the application of the Local 
Board for sanction to borrow £38,000 for the 
purpose of purchasing land, and for carrying out 
a drainage scheme for the district. Mr. F. 
Clifford, and Mr. Pembroke Stevens, Q.C., 
i — on behalf of the Board, and Mr. 
Horace Avory appeared for the Southwark and 
Vauxhall Water Company, the Grand Junction 
Water Company, and the West Middlesex 
Water Sl Mr. Clifford opened the 
case, and Mr. J. Kemp, surveyor to the 
Local Board, gave details of the drainage scheme 
and mode of treating the sewage at the works. 
The Board having determined to adopt the Inter- 
national system of precipitation by hesuetin and 
filtration in polarite filter tanks, the Hampton 
authorities contended that under the special 
circumstances of the case it was undesirable to 
place any sewage upon land. Mr. Stevenson, 
surveyor to the East Molesey Local Board, 
supported Mr. Kemp's scheme, which he con- 
sidered a good and practical one. Dr. Arthur 
Angell, — analyst, was then called on behalf 
of the Hampton Board, and stated that he had 
made a special study of the treatment and purifi- 
cation of sewage, and considered the carrying out 
of such works would of enormous advantage to 
the Water Companies because the sewage would 
be ms within narrow limits and well under 
control. Mr, F, Candy, managing director of the 
international Company, also called by the Board, 
stated that the concentration of the works in the 
smallest possible space with water-tight tanks, 
and filters in water-tight tanks, was the only sure 
way of a contamination of the several water 
companies’ underground water supplies, and that 
there would be no nuisance at all, or danger 
t> health, if the process was carried out 
in its entirety. Mr. Horace Avory thought the 
proposed site was too near the Water Companies’ 
intakes, and that a more distant one should be 
chosen, The engineers to the various Water 
Companies gave evidence on the same subject, 
and showed ~~ pumped several million gallons 
daily from the drift gravel beds of the district, 
in addition to the river supply. Unquestionably 
the Water Companies had reasonable grounds for 
opposition to the acquirement of land within the 
water-shed. The important question of the 
danger of the pollution of the underground 
waters by treating sewage upon land was by this 
inquiry brought into prominence. No doubt the 
investigation will eventually lead to the selection 
of a site which will meet the views of all parties 
concerned. Mr. Avory suggested on behalf of 
the Water Companies, that as the sewage of 
Hampton could evidently be treated by tho 
process pro by the rd on less than two 
acres of land, they should have no difficulty in 
finding another site, : 








THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When Der me have been ‘“‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


16th May, 1893. 


9749. PREVENTING the PoLLuTioN of the ATMOSPHERE, 
C. Anderson, Leeds. 
9750. AIR PRopeLiers, 8S, Standring and W. Howgate, 


orks. 

9751. Automatic INpDicaTor, C. E. Stephenson, London. 

9752, INFLATING PNeuMaTic TIRES, &c., G. Harcourt, 
London. 

9753. MEASURING InsTRUMENTS, W. E. Ayrton and T. 
Mather, London. 

9754. ATtacHina Tires to Wuee ts, J. J. Tyrrell, 
Dublin. 

9755. CycLe SaDDLE ATTACHMENT C.IFs, D. A. Martin, 
Birmingham. 

9756. CycLe SADDLE ATTACHMENT C IPs, J. B. Brooks, 
Birmingham. 

9757. ScaLe Pans, H. W. Gettings and J. Hughes, Bir- 
mingham. 

9758. CARRYING Rattway Tickets, T. H. Rochford, 
Dublin. 

9759. Emproipery Macuines, H. Sptihl, Manchester. 

9760. Clip Makino Macuinery, I. W. Sheffield, Liver- 


poo! 
9761. Frrrinc-up of Corraces, F. C. Hodgkinson, 
9762. AMALGAMATING Macuine, W. A. Green, Aberyst- 
wyth. 
9763, eas Macuine, W. A. Green, Aberyst- 
tl 


wyth. 

9764. Beer Pump Feep Pires, M. Bower, Bradford. 

9765. ConNecTING EARTHENWARE JOINTS, Messrs. 
Johnson Brothers, Stoke-on-Trent. 

9766. PHorocRaPHic Cameras, C. Bond, Manchester. 

9767. CHLORINE Propuction, A. Vogt and A. R. Scott, 
Glasgow. 

9768. BotrLe CorkiInGc Macuines, T. J. Haslam, 

ublin, 

9769. AppING Macuines, B. H. 

9770. WATER-CLOSETS, 
H. W. Reynolds, Folkestone. 

9771. Gas Suppty, J. Hawkyard and J. Braddock, 
Manchester. 

9772, SHARPENING Banp Knives, H. B. Reynolds, 
Manchester. 

9778, Joints for Sanitary Purposes, J. Frampton, 


Phillips, London. 
. Ellis, A. Bourne, and 


mdon. 

9774. Macurne for Sweerine Roaps, &c., E. E. White, 
e " 

9775. NavicaTinc Fiyinc Macutnes, H. Middleton. 


—_ 
9776. Game, G. H. Webber, Glasgow. 
9777. CoupLines for RaiLway Venicues, E. Friesicke, 
London. 
9778. MinerRat Concentrator, &c., B. J. Atterbury, 
mdon, 
9779. Circuit Swircu, C. A. Allison.—(7he Electrical 
Specialty Company, United States.) 
9780. ELecrric Licut Apparatus, &c., F. V. Wood, 


ndon. 
9781. og TaBLE, F, E. G. Lambart and J. F. Owen, 


ndon. 
782, BILLIARD PLAYER CHALK Ho.per, F. W. Jordan, 
London. 
9783. VeGcETABLE Fipres, A. F. Bilderbeck-Gomess, 
London. 
9784. Tobacco Pipe Moutupiece Case, W. E. Hunnex, 
Croydon. 
9785. VaLvEs, W. Buckwell, London. 
9786. Buckies, W. Marsh, London. 
9787. Gas Pressure Recutarors, A. G. Brookes.—(D. 
Wilson, United States.) 
9788, INK Eraser Hovper for Pocket Uses, H. Jones, 
London. 
9789. Bort.es, P. Henry, London. 
9790. Lapper, J. H. Heathman, London. 
9791. SuHavinc Brusues, J. A. Faverot, London. 
9792. Ripinec Stirrup, D. Audouin, London. 
97938. Sanitary Towet, A. Cohn.—(4. 
Germany.) 
9794. Firepvaces, C. Hattersley, London. 
9795. — or Stoprerine Borttues, H. C. Gondin, 
mdon. 
9796. Rarts, G. B. Hussey, London. 
9797. UmBReELLas, W. P. Thompson.—(R. E. Johnston, 
United States. 
9798. Seats 0! 
London. 
9799. HorsEsHoe Nai. Macuines, W. H. Dayton, 
London. 
9800. Mine Biastino, R. Haddan.—(A. Kuchne, United 
States.) 
9801. Sewinc Macuines, R. Haddan.—{J. R. Scott, 
United States.) 
9802. MecHanicaL Ficure, F. Utz, London. 
9803. ScarroLp1nG, P. P. Massau, London. 
9804. Eac Cups, J. G. Thomas, London. 
9805. Contacts for Makinc ELecrricaL C1RcuITs, 
Siemens Brothers and Co., Ltd., and F. Jacob, 


Steinitz, 


WatercLosets, T. A. A. Simonis, 


ndon. 
9806. gaan Musica, Instrument, L. H. Close, 
n 


on. 

9807. Lockinc Drawers, L. du Bois and M. le Grand, 
London. 

9808. STERILISING WaTER, N. Yagn, London. 

9809. Pumps, R. O. Graham and F. C. Smith, 
London. 

9810. INCANDESCENT Exectric Lamps, H. C. Bull, 


London. 
“— amie Trres, A. Puichard and T. Puichard, 


ndon. 

9812. P1ANOFORTE Action, J. and J. Hopkinson and 
B. J. Weston, London. 

9813. —— Sricks and Camp Stoots, W. Ward, 

ndon. 

9814. ExtincuIsHinc Lamps, W. Barns, jun., and 
C. H. Hillsdon, London. 

9815. Forminc Woopen Tvuses, M. E. Brigham, 


on, 

9816. PRESERVING VEGETABLE Fipre, H. H. Lake.— 
(W. A. Gayle, United States.) 

9817. TREATING SULPHIDE Orgs, W. R. Ingalls and F. 
Wyatt, London. 

9818. UNDERGROUND Conpuits, J. F. Cummings, 


mdon. 
9819. = ConTROLLING Devices, W. P. Hall, 
ndon. 
9820. CLeaninc Yarn, H. H. Lake.—(The Kerr Thread 
Company, United States.) 
9821. GALVANOMETERS, H. H. Lake.—{ Whitney Electrical 
Company, United States.) 
9822. STarTING Gas Enornes, H. T. Crewe, London. 
9823. Sister Hooks, G. Bobb, London. 
9824. WRENCHES, F. B. Wells, London. 
7 Paint, E. Edwards.—(J. W. Overton, United 


9826. Fitters, 8. W. Silver, W. Fletcher, and J. R. 
ht, London. 

9827. MANUFACTURE of PapER, &c., S, Wheeler, 

ndon. 

9828. Non-conpuCcTING CoverINGs, R. H. Martin, 


ndaon, 
9829. PRopuLsion of VessEts, W. S. Simpson, London. 
17th May, 1893. 
9880. ConpiTIONING TExTILE Fisres, W. Sculmann, 
on. 
= ten Curr VaLance Pry, BE. Spinney, Tunbridge 
e 


9832. VeLocirepEs, P. L. Renouf, Coventry. 
a — Automatic InxstanD, J. E. Fawcett, 





9834. T1Lt Hammers, J. W. Kilner, Leeds, 

9835. Batu Tire, F. G. 8. Cooke, London. 

9836. Coatina of GoLr Baus, F. E. Matthews and 
F. W. Har , Surrey. 

9837. Powper Distrisutor, J. L. Beardsall, London. 

9838. EvaporatinGc Liquips, C. C. A. Forstreuter, 
London. 

9839. Grass Preserver Brusu, J. L. Beardsall, 
London. 

9840. Propacatine Guass, J. L. Beardsall, London. 

9841. Hinces, F. W. Durham, Hertfordshire. 

a Pepometer, G. C. Thomas aud J. Parfitt, 

ristol. 

9843. PREVENTING ConcussION in ORGAN BELLOwWs, 
M. E. Kirby, Leeds. 

9844. HeatING Brewed or MasHeD Te, C. Webster, 
Halifa: 


x. 

9845. Prevention of Smoke, J. Scholefield and S. 
Barker, Huddersfield. 

9846. PuLiinc Corron, W. Lord and 8. Newell, Man- 
chester. 

9847. TEMPERING Stee, Carp Wire, I. Broadhurst, 
Manchester. 

9848. Hoipinc Puotocrapuic Pvartes, 8. H. Brittain, 


ngham. 
~ Wire Trouser StreTcuer, T. Phillips, Birming- 


m. 

9850. IMpRoveD VeLociPEevEs, J. Hollingworth, Man- 
chester. 

9851. Cirps for Hotping Cycie Sappies, R. Mason 
and F. R. Baker, Birmingham. 

9852. PreventinG Horses from Svippinc, F. Turner, 
Blackburn. 

9853. Lock Nut for Screwep Botts, W. Gollin, Not- 
tingham. 

9854. ImpRoveD FasTenino of Boots, J. 8. Dowell, 


gow. 
9855. Improvep Bett Suppers, W. Taylor, Great 
Driffi 


eld. 

9856. Tea and CorreE Ports, R. Chidley, London. 

9857. VenTILATOR for Boots, E. Coomes, London. 

9858. CENTRIFUGAL CuRING MacHINEs, W. P. Abell, 
Hinckley. 

9859. Rupper Tires, R. L. Telfer and A. Hepburn, 
Newcastle-on-Tyne. 

9860. DouBLe-Lirr JACQUARD Macuine, W. Hardaker, 
Bradford. 

9861. PoLes, E. Anthony, Hereford. 

9862. Pivot and Batt Bearinos, C. Fischer and O. C. 
Schneider, London. 

9863. Purrinc-on Boots, W. 8S. and F. J. Clark, 
Bristol. 


9864. ELecrricaL Switcues, R. G. Evered and A. 
Watson, London. 

9865. Kerr.e, J. J. Kuck, Manchester. 

9866. CoLLars, F. A. Gloystein, Berlin. 

9867. Surrace Con Pp. BR 
chester. 

= ScaRFinG Lap-wELDED TuBeEs, J. Eccles, jun., 


a 


Man- 





‘ow. 
9869. Furnaces of Locomotives, &c., D. Morgan, 
London. 
9870. Removixnec Mup from CiotH, H. Hambidge, 
Chiswick. 
9871. a by Means of Pumps, J. McGregor, 
mdon. 


9872. PREVENTING WaTcHEs being STOLEN, F. H. Davis- 
worth and W. F. Ramsden, London. 

9873. SrretcHinc Fett Hat Bopies, R. Robinson, 
Manchester. 

9874. Knives for REeapinc MACHINES, 
London. 

9875. Oar Locks, W. F. Spence, London. 

9876. Pen or Pencit Hoiper, W. P. Thompson.—(7. 
Schindler, Germany.) 

9877. Looms, T. Halliday, Manchester. 

9878. Printinc Desicns on Fasrics, I. Frankenburg, 
Manchester. 

9879. Drain Test1Nc Apparatus, H. 8. Markley, Man- 


R. Young, 


chester. 

9880. MANUFACTURE of Boots and Suogs, E. Westley, 
London. 

oF. a Raitway, J. Stuart and E. Smiles, 


mdon. 

9882. Propucine Fat without Heat, G. Pommerhanz, 
London. 

9883. Brakes for Roap Venicies, T. G. Barlow- 
Massicks, London. 

9884. PorTABLE Stanps, S. 8, Allin, London. 

9885. ANGLER's CREEL, W. C. Platts, Halifax. 

9886. Or. VesseL for Lamps, A. Leech and W. H. 
Fielding, London. 

9887. Skirt Hotper or SuspenpeR, A. A. Lambe, 
London. 

9888. Nicut Licut, L. Rueff and M. Steiner, London. 

9889. Sarety FasTENING for ORNAMENTs, J. Fuxa, 
London. 

9890. REsERVoIR Pen, C. F. Veit, London. 

9891. A MetHop of Garninc Power, F. Sternberg, 
Bushey. 

9892. Locks, H. Mayer.—(H. Boldt, Germany. 

9898. CoveriInG Troops in the Fre.p, C. D. Guinness, 

am. 

9894. Azo CoLourRING Matters, H. E. Newton.—(The 
st fabriken vormals Friedrich Bayer and Co., Ger- 
many. 

9895. Paopucrios of SotpHo Acips, H. E. Newtou.— 
(The Farbentabriken vormals Friedrich Bayer and Co., 
Germany.) 

9896. Caps for PHotocrapHic Lenses, 8. Foxon, 
Sheffield. 

9897. Kitys, H. H. Sherwin, London. 

9898. VirRiFIED Bricks and Tizes, H. H. Sherwin, 
London. 

9899. Bets for VeLocrpepes, G. F. Redfern.—(H. 
Wissner, Germany.) 

MerHop of Heatinc Water, M. M. Brophy, 
London. 

9901. Fenper, A. Wenkwolff, London. 

9902. Construction of Sxy Siens, W. S. Smith, 
London. 

9903. Lips for Saucepans and other UrTensi1s, E. F. 
Whiting, London. 

9904. Macuines for Stampinc Tickets, W. G. Lowe, 
London. 

9905. ADVERTISING, W. H. Sergeant, London. 

9906. VoLraic Batrery ELEctROpEs, D. G. Fitz-Gerald, 
London. 

9907. ComBINED Post-caRD ORDER Form, N. A. 

romain, London. 

9908. MecHANICAL MovEMENT, R. De Refer Layton, 
London. 

9909. Rorary Sickie Cutrer-Bar, J. 8S. Mathews, 


mdon. 
9910. Postace Stamp, G. M. Bright and G. Stuart, 
London. 
9911. Wrnpow Sasues, J. W. Martin, London. 
9912, CrcLe Speep Gear, C. E. Jolly and A. J. 
Secretan, London. 
9918. Maxine CyLinpRicaL Casks, R. E. M. Lagerwall, 


London. 
9914. CycLes, J. Wedderburn, London. 
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9915. Teapot Lips, C. H. Worsnop and D. Bailey, 
Halifax. 
9916. Pneumatic Tires, A. G. Meeze, Redhill. 


9917. Friction Hinges, P. Hobbs, Ni ewcastle-on-Tyne. 
= Automatic Tension Motion, T. Brooks and I, 


mn, am. 

9919. Castina INcots, G. Nelson and A. Turner, Bir- 
a. 

9920. Macuinery for Twistinc Yarns, J. Farrar, 
Halifax. 

9921. PNeumatic TrrEs for Cycies, W. W. Kenworthy, 
Halifax. 

9922. GrrpER Case for VioLins, Henshaw and Loebell, 
Manchester. 

9928. MounTING a of Optica Lanterns, J. H. 

9 ester. 
9924. a meni ne me J. Parker, T. Sanders, and & 


9925. Fruit Fork, H. Cresswell, Birmingham. 





9926. Reexs for Sewinc Corton, H. E. Wollmer, Man- 
chester. 
9927. Lirrinc Sueets of Paver, J. T. Kellett, Liver- 
1. 


poo 

9928. Dress Corus, J. Anderson, J. McDougall, and 
D. H. Ferguson, Glasgow. 

9929. Knirrinc Macuinery, H. Weston, sen., H. 
Weston, jun., J. A. Weston, and J. W. Weston, 
Leicester. 

9930. New MaTerRiAL for Makinc VaRNIsH, J. Renison, 


ow. 

9931. Sarety Guarps for CurLery, G. Hemmingfield, 
Sheffield. 

9932. Grip-NuT Banks, J. Holding, Sheffield. 

— Vg Pepa.s, A. W. Urry and I. P. Scott, Isle 
of Wight. 

9934. VeLociPeDEs, J. Shakespeare, Dudley. ys 

9985. Compounp Sream Enoines, H. Wood and N. 
Macbeth, Manchester. 

9936. ScHoo. States, W. 8S. McLennan, Glasgow 

9987. Manure, J. D. Lewis, Bristol. 

9938. Hawkinc Macuines, G. and J. Stubley, Leeds. 

9939. Sprinc Braces, W. Garnett, Walsall. 

9940. Receprac.es, F. T. B. Hurly, Lancashire. 

9941. PapLocks, A. R. Tonks, Birming! 

9942. Arn Tire for Bicycues, A. T. Davey and A. W. 
Bowen, London. 

9948. Hanp Rest, R. Green and L. T. Watson, 
London. 

9944. Straintnc Broken Iron Wire, D. Johnstone, 
Glasg 


ow. 

9945. SMALL-ARMs, J. H. 8S. Bradley, W. 8. and G. H. 
Lewis, London. 

9946. DryinG Apparatus, A. Thrower and Mansell, 
Hunt, Catty and Co., Ld., London. 

9947. SELF-STIRRING TEa-poT, A. O. Rogers and J. R. 
Gorton, London. 

9948. Parer Bacs, W. Murrell, London 

9949. Apparatus for BaTHING, S. H. 
Lacey, London. 

9950. ILLUMINATION by Bucket Lamps, W. Defries, 
London. 

9951. RecuLatinc the Suppty of WaTeR to WATER- 
WHEELS, W. A. and T. A. Turner, and M. Owen, 
London. 

9952. FILTERING Macuine, H. C. Atkins, London. 

9953. TRELLIS Action for Buinps, W. F. Glydon, Bir- 


a 

9954. Gear Cases for VeLociPepEs, J. H. Borebank 
and G. Bailey, London. 

9955. CONCENTRATION of 
Liverpool. 

9956.  seeneas of Mrverats, H. F. Julian, Liver- 


“Morley and C. 


Minerats, H. F. Julian, 


poo! 

9957. Firinc Suorts for Bastin Coat, J. McCoy and 
and A. Deane, Manchester. 

9958. INCANDESCENT Gas Burners, R. Schlesinger, 


London. 

9959. SuppLy1nc Distnrectant, J. G. Tatters and J. J. 
8 man, Liverpool. 

= CorruGaTEeD Bripce F.oorine, J. Shewell, 

ive’ 

9961. WATER-CLOsET CISTERN SypHons, J. Woodcock, 
London. 

9962. GRINDING and CrusHING Matt, G. D. Hubback, 
London. 

9963. CycLE WHEEL Rims and Tires, T. Sutcliffe, 


mdon. 

9964. Pressinac Puiastic Substances, W. Wilkinson, 
London. 

9965. ELectric WeLpInc, A. Longsdon.—({The firm of 
Fried. Krupp, Germany. 

Grinpinc Curtinc Macuixe Knives, A. G. 

Speight, London. 

9967. VaLvE for ConTROLLING Cranes, &c., C. Cornes, 
London. 

9968. Stoppinc Runaway Horses, F. W. Golby.—(B. 
Gaillet, France.) 

9969. Basic CoLtourrne Matters, C. D. Abel.—(Zhe 
Actien Gesellschaft fiir Anilin Fabrikation, Germany.) 

9970. KetrLes and Saucepans, H. R. 8. Maitland, 


mdon. 

9971. VaLves, G. A. Farini, London. 

9972. CoLoURING MaTTER PropvcTion, H. E. Newton.— 
(The Farbentabriken vormals Friedrich Bayer and Co., 
Germany. 

9973. Hair Pixs, R. H. Bishop, London. 

9974. StRiInG or Twine Howpers, &c., R. H. Bishop, 
London. 

9975. Lire Buoys, J. R. Thame, London. 

9976. Sarety Razors, C. H. Zimmermann, London. 

9977. SecurInc Fork Hanpies, J. Westby and J. 
Whitfield, Sheffield. 

9978. ADJUSTABLE KNIFE, J. Westby and J. Whitfield, 
Sheffield. 

9979. Sasu Fasteners, I. Jonas, London. 

9980. WAISTBAND or BeLt Buckie, F. and L. Marx, 
London. 

9981. Fixincs Macurine, C. H. Meyer, London. 

9982. CycLe Lamp SusPENSION APPARATUS, H. Salsbury, 
London. 

9988. BitcE Pump, P. J. C. Delegrange, London. 

9984. Buitpinc VENTILATING ApPaRATUs, H. Wilcke, 
London. 

9985. TurRNING Buttons, G. F. Redfern.—(D. B. Shantz, 
Canada.) 

9986. RiveTTING MACHINES for MAkinc-up Hosg, The 
Bifurcated Rivet Company, Ld., and J. Hazzlewood, 
London. 

9987. AERIAL Snips, W. van de Voorde and C. Bugkel, 
London. 

9988. ATracHIxc Stups to WEARING APPAREL, G. W. 
Younger, London. 

9989. Suirts, W. C. Williams, London. 

9990. UmBRELLAS, W. H. Kersley, London. 

9991. RuBBER TiREs, W. Evans, London. 

9992. Kertrites for Boring Water, A. Kralsund, 
London. 

9993. AxrRATION of BotrLeD Liqvuips, C. Hatton, 
London. 

9994. REMOVING MEASURED QUANTITIES of MATERIALS, 
H. H. Lake.—(Die Firma F. Krupp, Grusonwerk, 
Germany.) 

9995. Macuines for GrinpInc or CrUsHING GRAIN, 
8. Straker and The Central Cyclone Company, ld , 
London. 

9996. Batt Bearrncs, G. T. Turner, London. 

9997. GENERATING Exectricity, 8. Coxeter and H. 
Nehmer, London. 
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9998. Lirtinc Door Latcuine Bars, H. H. Green, 
Wolverhampton. 

9999. Penci, Hotper, A. Leitch and W. Beckwith, 
Sunderland. 

10,000. Lens-systems, P. Rudolph and the firm of C. 
Zeiss, London. 

10,001. New PxrotrocraPpHic Dark S.IpE, W. Wilson, 


ston. 
10,002. TyPE-sETTING Macuine, G. W. Hart, Notting- 
hi 


am. 

10,003. Yarn Gassinc Apparatus, T. and T. Rivett, 
Manchester. 

10,004. Payne Devicss, W. M. Llewellin, Bristol. 

10,005. Means of FILLING GLass Bort ies, S. Hughes, 


‘irm: » 
10,006. Fine Art Exectro Prats, H. W. Swain, 


uncorn. 

10,007. TrrEs, M. Mercier, Manchester. 

10,008. PERPETUAL Date CaLenparR, J. L. Young, 

-London. 

10,009. SMOKE PREVENTION and Fvet Comsvstion, O. 
Howl, Tipton. 

10,010. Horse CoLLar with Perrect Beare, 8. Tozer, 
Exeter. 

10,011. ELEVATION Supe and Winp Gavcg, J. H. Head, 


Ringwood. 

10,012. Retier Vatve, H. B. and J. 8. Watson, New- 
castle-on-Tyne. 

10,018. Dress Stirrenrne, J. T. Marsh, London. 


10,014. Mzasurine Liqurps, O. Elphick, London. 
10,015. Utimistnc ELEcTRIcaL yy, R. E. 
Crompton and H. J. Dowsing, London. 
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10,016. Hypraviic and Pyevmatic Motors, M. W. 
Lowinsky, London. 
10,017. Furnaces of Steam Borers, L. 8S. Dulac, 


London. 
— Toy or Game, C. F. Mann and W. C. Hacker, 


mdon. 
10,019. Cicar Houper, 8. E. Fraser and L. E. Fraser, 
London. 
10,020. Gotr CLuss, T. P. Waggott, London. 
=, Tosacco Pire and Cicar Ho.per, H. York, 
ndon. 
10,022. Preventinc IncrustRaTion in Borers, J. 
itlik, London. 
10,023. Apparatvs for Scatpinc Mik, W. Woodland, 
London. 
10,024. Rottinc Wire Rops, W. Williams, Pontypool. 
10,025. Cycite Tires, J. Howarth and H. Howarth, 
Manchester. 
10,026. Bicycte Rests, J. Turvey and H. Stone, 
London. 
10,027. Recor. Hee. Piares for Smatt Arms, T. J. 
Mathews, London. 
—, IMPROVED PeRAMBULATORS, W. G. Wedlake, 
mdon. 
10,029. Steam Enornes, W. George, London. 
—, IMPROVED CENTRE-PLATE Hinces, W. F. Gibs, 
maon. 
10,031. SusPENDER Fasteners, L. A. Lazarus, London. 
10,032. Paper Bags, R. P. Strachan and G. Henshaw, 
London. 
10,033. Recoverinc Greases, A. J. Inston, London. 
10,034. Closets, E. O. Poppe, London. 
10,035. Skivinc Macurnes, C. H. Dale and F. J. Dale, 
London. 
10,036. Foorsauis, R. W. Francomb, Live: 1. 
10,037. Ayti-cramp Device for VEHICLEs, E J. Ewell, 
London. 
10,038. Bicyctes, W. P. Thompson.—{0. Basscrmann 
and H. Hildebrand, Germany.) 
10,039. Apparatus for TransporTinc Loaps, J. P. 
Roe, London. 
10,040. Apptiance for Baruinc, &c., F. Birkbeck, 
ion 


mdon. 
10,041. Manvuracrure of Brusues, &c., J. Stauder, 


mdon. 

10,042. PLates for Seconpary Batreriss, F. King, 
mdon. 

10,043. Trres for Cycies, W. J. Horn, London. 

10,044. FirE-proor Fioors, T. L. Banks, London. 

10 045. Frreproor Framinc for Watts, T. L. Banks, 


ndon. 
ae. Hooks or Rinocs for Ceres, T. L. Banks, 
mi 


on. 

10,047. Taps, T. L. Banks, London. 

10,048. Etecrric Current Governors, H. W. Buddi- 
com, London. 

10,049. Support for Meta. Articies, J. F. Heywood 
and J. C. Church, London. 

10,050. Cycie Sappues, J. P. Johnston, London. 

10,051. Hat-soxes, W. 8. W. Astbury, London. 

10,052. TaBLes, H. Jermyn, London. 

10,053. Maxine CuLorates, A. J. Boult.—(4. Nieske, 
Germany.) 

10,054. Sarery Lamps, A. James, J. Hodgkins, and 
H. Lucas, London. 

10,055. Packinc Ecos for Suipment, F. W. Seyferth, 
London. 

10,056. Commutators for ExLecrric Macuings, C. 
Olivetti, London. 

10,057. Bittrarp Cvss, W. T. Hooker, London. 

10,058. MerHop and Means for Cooxrxe, T. Illing- 
worth, London. 

10,059. Lasts for Boors and Sxogs, C. B. Bartlett, 
London. 

10,060. Extension Device for Saws, L. Chevenier, 


n. 
10,061. PRopELLING WHEELED VEHICLEs, W. Tully, 


London. 

10,062. Funyew for Fitttsc Decanters, C. B. Russell, 
London. 

a oe’ Pixs for Broocues, &c., H. Hambidge, 


mdon. 
10,064. PsorocrapHic Apparatus, J. Richard, 
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10,065. Bencn Hoiper for Joiers, &c., A. E. Shore, 
London. 
10,066. ILtuminaTING Gas Manvuracture, H. Spicer, 


ndaon. 

10,067. Mustarp Pot, E. G. Platt and D. J. Witte, 
London. 

10,068. Basy CarriacE, J. R. Vellacott, London. 

10,069. Sewer VENTILATION, W. H. Morgan, Bir- 


ming! ‘ 
10,070. Rate CaLcuators for Waces, W. M. Liewellin, 
Bristol. 


10,071. Cricket Bat Hanp es, E. Martin, Halifax. 

10,072. Rosry Rerintnc, J. Taylor, Leith. 

10,073. Twistryc and Dovsiinc Yarns, E. Groves, 
Keighley. 

10,674. FisHinc REEL Manuracture, J. Grubb, Bir- 


ming! : 

10,075. CoIn-FREED MecHANIsM for Gas MereErs, J. L. 
Jones, Bristol. 

10,076. ActuaTinGc the SHvuTTLe of Looms, J. Rawcliffe, 
Blackburn. 

10,077. Cottar for Horses, L. Redmond, Dublin. 

10,078. Ferru ces, W. Baskerville, Manchester. 

10,079. PNeumatic Trres for Cycies, A. Macdonald, 


Ow. 

10,080. Music Desk and Lear-ruryer, E. Dredge, 
London. 

10,081. ELecrro-motors, W. Greenhalgh, Leeds. 

10,082. Heatinc or Icnitrnc CHarcoat for Irons, J. 
Bramley, Halifax. 

10,082. Heatinc Cuarcoat for Launpry Irons, J. 
Bramley, Halifax. 

o ~ eee Hvs or Nave for Cycugs, E. Haslam, 

rby. 

10,085. TRANSPARENT BLoTTER, H. Fitch, London. 

10,086. The Twin Friar Repty Esve ope, H. Fitch, 
London. 

10,087. FLoatinc Fisuinc Lives, C. H. Cook, Reading. 

10,088. AuTomaTic ALE CorkKING Macuine, F. Eden, 
St. Helen's. 

10,089. Boxes for Drarninc Borries, R. Finlayson, 


ee. 

10,090. VecETABLE SLicer and Drepcer, C. B. Clarke, 
Norwich. 

10,091. Pweumatic Hus, H. 8S. Sandiford and W. E. 
Hewes, Manchester. 

10,092. Nicut Latcues, N. J. Jones, Birmingham. 

10,093. Lapres’ Waist Bext Fastentne, E. J. Trevitt, 
Birmingham. 

10,094. Heatinc Raitway Coacues, J. F. McElroy, 


Glasgow. 

10,095. ELectro-pLatinc, E. de Pass.—(H. Thofehrn, 
France.) 

10,096. MetaLtic Oxipes, E. de Pass.—(H. Thofekrn, 
France.) 

10,097. PReventiING Rapiation of Heat, C. Ingrey and 
G. Poore, London. 

10,098. Connection between Ries and Srrercuers of 
Umpre.ras, J. Ralph, London. 

10,099. Macuines for CLeaninc Kyives, 8S. Edwards 
Sheffield. 


10,100. Rotiters and Pu.teys, 8. Shepherd, Sheffield. 
10,101. Boots, A. Mackenzie, Glasgow. 
10,102. Apparatus for SicnaLuinc, J. G. Parvin, 


London. 
10,103. Praster Boarp, J. D. Baker and C. Fyfe, 
Londo’ 


n. 

10,104. Bursp Fixture, J. Villard and J. C. and A. 
Henderson, London. 

10,105. Wrxpiass, C. R. Eddy and S. E. Whitehead, 
Lond 


on. 

10,106. Cuurn, J. A. Kernodle, G. W. Ellington, G. 8. 
Kernodle, and J. A. Wire, London. 

10,107. TeLergone Cat, J. H. Kinsman, London. 

10,108. CrorHes Pounper, A. C. McKinney, London. 

10,109. Hay-rack, A. H. Parker, London. 

10,110. AccouTREMENTs for Soupiers, &c., J. Lovell, 

i. 


Lond 





10,111. Cuanpeuiers, J. N. Martin, Greenwich. 

10,112. Detacuine Horses from VeHICLEs, A. J. Boult. 
—+(F. G. Closa and A. P. Soriano, — 

10,113. Locxs for Warer-cLosets, W. Bartholomew, 


mdon. 

10,114. Sarety Inpicatinc Funnet, W. W. Wright, 
mdon. 

10,115. Tory Wartcues, A. P. Wright. —(F. Souwnat, 


nee. 
10,116. Spring Motor Enaines, P. Piesker and §8. 
ark, London. 
wy Fo APPLYING Parnts to Surraces, H. C. Cleaver, 
mden. 
10,118 Cioran Currinc Macurnes, W. W. Popplewell 
—(J. Smith, United States.) 
—, Compounp Tanpem Encrnes, J. C. Peache, 


ion. 
10,120. Licut Dravout Sreamers, 8. A. Johnson, 


mn. 
10,121. Preventinc Feet Suiippinc, A. D. Garbutt, 
Sheffield. 
10,122. Bossrnet Macurnes, J. Hockey, London. 
10,123. Se_r-actinc Muses, W. Bryden and H. Stans- 
field, London. 
10,124. Darninc Apparatus, H. Mundios, London. 
10,125. MovaBLe Joints for Tuses, J. Dunkel, 
London. 
10,126. Hooks, 8. H. Crocker, London. 
10,127. ADVERTISING, R. A. Lewis, London. 
10,128. Compressinc and SHapinc Apparatus, H. 
Edmunds, London. 
10,129. Execrricat Conpvuctors, H. Edmunds, 
mdon. 
10,130. Supptyinc Current for Venicues, H. Pieper, 
Fils, London. 
10,131. PuorocrapHic Apparatus, W. J. Dibdin, 
mdon. 
10,132. Beer, J. Pikhart, London. 
10,133. Fasrenine for Straps, &c., E. G. Fitz-Gerald, 
mdon. 
10,134. ARMATURES for DyNAMO-ELECTRIC MACHINES, 
W. B. Sayers, H. A. and 8. Mavor, and W. A. Coulson, 


London. 
10,135. ReLrer Printine, J. Richmond and W. Whiting, 
mdon. 
10,136. MetaLiic Boiter Jorts, J. and A. Niclausse, 
n 


10,137. Temporary Supports for Tcnnets, F. A. 
Willett, London. 

10,138. CorIN-FREED MecHanisM, H. Hunt, London. 

10,139. Covertinc Morion, F. Jackson, F. Atkinson, 
and W. Baldwin, London. 

10,140. OveRFLow Apparatus, H. W. E. Miillenbach, 
London. 

10,141. Heatinec and VENTILATING Rooms, J. Reynolds, 
London. 

10,142. ELecrric Macurines, W. Fritsche, London. 

10,1438. Finisninc Woven Fasrics, H. H. Lake.—(J/. 
Sarfert, Germany.) 

10,144. SusMaRiNeE Boats, G. C. Baker, London. 
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10,145. Preumatic Tires for Wueexs, H. L. Phillips, 
London. 

10,146. PHorocrapHic Dark Sxrpz, W. H. Prestwich, 


ndaon. 

10,147. Erecrric Betts, Corsets, &c., F. Dowling, 
mdon. 

10,148. Reapy Reversat of Brush Hanpves, E. Platt, 


ey. 
10,149. Rarpway Repuction Cuart, W. T. Cooper, 
Bi ham. 

10,150. Roper, J. Howard, Limerick. 

10,151. OvEREDGE Sewinc Macuine, L. Bollmann. 


jenna. 

10,152. River ADVERTISING Mepivm, J. Craig, Porto- 
0. 

10,153. Keepinc Gearine Cieay, &c., S. McCormack, 


10,154. Ty BLEACHING MaTeriats, M. Williams, 

ive: 

10,155. Supportinc GarMENTs, A. G. Brookes.—(L. G. 
Abbott, United States.) 

10,156. Burron Hoes, A. G. Brookes.—(J Reece, 
United States.) 

7. Mg Recxoyinc Apparatus, W. Absalom, 

ive 

10,158. NeEpLEs, C. A. Allison.—(N. H. Piffard, United 
States.) 

10,159. Drivixc Gear for Bicycies, J. H. Brindle, 
Manchester. 

10,160. Founrarss and Water Jets, J. F. Bennett, 
Sheffield. 

10,161. Drawtnc-orr AERATED Liquips, J. F. Bennett, 
Sheffield. 

10,162. TrEaTING Enve ores, G. J. Harcourt, Bruges. 

10,163. Lape. Back ApverRrTisinc, G. A. Yates, Dul- 
verton. 

10,164. PLaxinc Mera, C. R. Jorns and G. Richards 
an 0.5 - eath. 

7 Fire Stoves, J. N. Mitchell and W. Morrison, 

Ww, 


10,166. PHOTOGRAPHIC Cameras, &c., C. Shaw, Bir- 


ming! 

10,167. Heat Encine, J. Y. Johnson.—(E£. Gobbe, 
Belgium.) 

10,168. ENVELOPE CLosinc Apparatus, W. H. Black- 
well, Manchester. 

10,169. VENTILATOR, J. Appleby, Manchester. 

10,170. Cuarr for CLeantnc Winpows, D. Neilson, 
Glasgow. 

10,171. DistiLLinc AMMoniAcaL Liquor, G. Pettigrew, 
Middlesbrough. 

10,172. ScaLe Rute for Woven Fasrics, J. F. Holliday, 

anchester. 
10,173. Lirts, J. A. Steven, Glasgow. 
10,174. Direct-actinc Steam Enoine, W. Hutchinson, 


ford. 
10,175. Patrers Mecuanisy, E. Hollingworth.—(4. F. 
Hutchins, United States.) 
10,176. Appirions to Rue Srraps, W. M. Harris, Bir- 
ingham. 


ming! x 

10,177. Sprinc Wrre and Meta Banps, P. A. Martin, 
B > 

10,178. Wueets, W. Key and J. Maughan, Newcastle- 
on-Tyne. 

10,179. Picker Sprnvies, J. Bentley and G. Ramsden, 
Bradford. 


10,180. Cueck, W. C. Dawson, London. 
10,181. FLexisLe SHartinc, P. Ashberry and W. 
es, Sheffield. 
10,182. Crorn Currixc Macuines, J. Philippsohn, 
anchester. 
10,183. AsTRoNoMIcAL INsTRUMENTs, J. B. Murray, 


ow. 

10,184. MaGazInE PHotoGRaPHic CaMERas, M. Cobé, 
London. 

10,185. CLotHes and other Brusues, P. V. Maniachi, 
Liverpoo! 

10,186. OrcAN PepaL AttacuMents, B. R. Grindrod, 
Rochdale 


10,187. FLasHiess Guspowper, H.C. and A. Adams, 
yndhurst. 
10,188. Tires, A. Barber, Glasgow. 
10,189. MaNvRE, J. Schmitt, Manchester. 
10,190. Propuctnc Frames, J. Lee and S. Lancaster, 
Askrigg Station, R.S.0O. 
10,191. Paper Fastevers and Hovpers, W. H. Duncan, 





ie. 
10,192. Construction of UMBRELLA Frames, F. Giles, 


ndon. 

10,193. Corp Fastener, J. T. Nicholls, London. 

10,194. DEveLopinG PuoTocraPHic Pvates, J. R. C. | 
Gale, London. 

10,195. Stave Jorstisc Macuines, J. Anthon, 
London. 

10,196. PHororype Macuines, A. J. Boult.—(A. P. 
Stanford, United States.) 

10,197. Removine Asues, W. P. Thompson.—(S. Lebach, 
Germany.) 

10,198. Coat Boxes, 8. L. Midelton and G. E. Hard- 


10,199. "Car CouPpLERs, L. N. Singen, London. 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Oficial Gazette. 





493,867. Giass BLowino Apparatus, H. Hilde, Ross- 
wein, Germany.—Filed September 9th, 1890. 

Claim.—{1) The combination of an air compressor 
and accumulator with a delivery tube D having cock 
K, a telescoping tube L having socket 6, a blow tube E, 
naan he tt ping tube is adapted to be pro- 
jected, and with levers d, d?, and link d\ for simultane- 
ously operating the cock and the telescoping tube, sub- 























stantially as specified. (2) The combination of an air 
compressor and accumulator with a delivery tube D, 
a threaded socket P upon such tube, a blow pipe E 
having threaded h A and an shoulder 
beneath such head and with fork M, that embraces 
the shoulder, substantially as specified. 


493,874. Power Hammer, J. O’Brien, Boston, Mass. 
—Filed February 5th, 1892. 

maga Re a power hammer, the combination, 
with a suitable standard, its guides, and an oscillating 
helve slotted at its free end, of an apertured hammer- 

ead adapted to recip te vertically in said guides 
and loosely of the helve, which projects therethrough, 
a rigidly secured in said mer-head but 
extending loosely through the helve slot, and springs 
mounted on said rod upon opposite sides of the Cae, 
all operating substantially as set forth. (2) In a com- 
bination with a stan having suitable guides, a 
helve movably secured to said standard and slotted 
longitudinally at its free end, a rod extending loosely 
through the helve slot, an apertured hammer-head 
reciprocating in said guides and having no positive 
connection with the helve, which moves freely in said 














aperture, spring mediums upon said rod on opposite 
sides of the helve, and means for oscillating the helve, 
composed of a rotary crank shaft, and a connecting- 
rod to the helve, substantially as stated. (3) In a 
power h iy itable standard, the guides 
thereon, a spring-actuated helve slotted at its free end 
and secured to the standard by the spring 23, a rotary 
crank shaft, and connecting-rod to oscillate said helve, 
combined with an apertured h | ted 
in said guides, springs interposed between the ends 
of the hammer-head and opposite sides of the helve, a 
rod to hold said springs in place and extending 
loosely through the slotted end of the helve, and the 
balance spring 21 interconnecting the free end of the 
helve with the standard, substantially as and for the 
purposes explained. 

493,881. Rorary Water Meter, G. Westinghouse, 
jun., and EB. Ruud, Pittsburg, Pa.—Filed November 
Ist, 1892. 

Claim.—(1) The combination, in a liquid meter, of a 
piston chamber provided with inlet and discharge 
ports, a piston located excentrically in said chamber 
and free from axial bearing thereon or therein, said 
piston rotating about its own axis in, and rollin 
es on the inner surface of said chamber, an: 

sing provided with ports registered alternately with 
the inlet and the disc e ports of said chamber, and 

a series of abutments fitting in said piston and fitting 
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against the piston chamber, substantially as set forth. 
(2) The com tion of a liquid meter, of a piston 
chamber provided with central inlet ports dis 


abutments fit 
series of throug ‘ormed in the 

ada; to register alternately with the inlet and 
outlet ports of the chamber, lateral ports leading 
from said through ports to the periphery of the piston, 
and a distance regulating device beari on the 
abutments and maintaining their outer faces con- 
tinuously in contact with the inner surface of the 
piston chamber, substantially as set forth. 


494,057. Stream Catorimeter, R. C. Carpenter, 
Ithaca, N.Y.—Filed November 25th, 1892. 
Claim.—(Q1) The combination, with a vessel or —_ 
tacle for steam, of an inlet or tube for causing 
steam to enter the vessel, said inlet being closed in 
the direction toward the bottom of the vessel, but 
having openings toward the side cf the vessel so as to 


c 
than 
therein in a Ring parallel with 





en, 
—— 


th and steam into the vessel, and 
to separate the moisture from the steam without 
agitating the water at the bottom of the vessel, and 
a discharge orifice or outlet from the vessel for the 
dry steam, substantially as described. (2) The com. 
bination, with a water chamber or ptacl ving 
an inlet of a steam chamber or receptacle made to 
surround the water chamber to form a jacket for the 
latter, said steam chamber being made to communi. 
cate with the water chamber for recei steam 
separated directly from the water, substantially ay 
described. (3) The combination, with a water cham. 
ber or recoptacle having an inlet closed in the direc. 


[494.057] 


| tot 











tion toward the bottom of the chamber, but having 
openings toward the side of the chamber so as to 
introduce steam and water into the chamber without 
agitating the water at the bottom of the chamber, of 
a steam chamber or receptacle communicating with 
the water chamber, a d made to i 
with the steam chamber, and a ted to 
the d , substantially as described. 

070. ANIMAL-sHEARS, J. Moffat and W. W. 

"irtue, Sydney, New South Wales.—Filed December 

cain’ “ty Th bination in a shearing 

aim.—(1 e combination in a or cli: 
ping cond =D of a cutter bar and comb, a driving A 
power lever with which the cutter bar is connected ; 
a balanced disc carried by a rotating shaft ; and an 
overhung pin or spindle operating said lever, said pin 
and rotary shaft being so arranged relatively that if 
their axes were produced, they would intersect at the 
axis of vibration of the hi substantially as 
described. (2) In a shearing or clipping machine, the 
combination with the casing and its upper and lower 
bearings, of a centre block supported in said bearings 
and provided with projecting wings ; a reciprocating 
cutter bar, and an excentric pin or spindle projecting 
from a rotating disc between the wings of the centre 
block, substantially as described. (3) The combina- 
tion with the machine casing, of a cover, and a spring 
secured to the inner side thereof for removably 


494,070] 




















securing the cover in place, substantially as described. 
(4) In a shearing ine the bination with the 
comb plate and casing, of a centre block supported in 
bearings in said casing and having rearwardly ex- 
tending wings, a bifurcated cutter bar embracing said 
— a 7 wings, — a oes 
e latter, a ge pin passi thro n! 
formed in the centre block and tire then of the outer 
, washers arranged above and below 
pin, a tension screw and spring respectively bearing 
against said washers, and means for i gee the 
cutter bar, substantially as described. (5) In a 
shearing hi the bination with the comb 
late and casing, of a hollow centre block mounted in 
in the casing and provided with rearwardly 
extending wings, the cutter bar carrying knives, bolts 
pivotally connecting said cutter bar to the wings, a 
disc and spindle for reciprocating said wings, and 
mechanism arranged in said hollow centre block for 
vertically adjusting said cutter about its pivot bolts, 
substantially as described. 


494,121. Coat Barag, J. Chase, Boston, Mass.—Filed 
August 16th, 1888. 

Claim.—(1) The combination, with a barge or vessel 
provided with elevator wells a! a? at or near its 
opposite ends, and a false bottom forming a passage- 
way to connect the said elevator wells, a s ket 
wheel located in each elevator well, an upright frame, 
and a sprocket wheel sup reby, of an endless 
= of buckets — ey = bn pad A we 
an yy toes and means to ro! said sprocke 
whi to cause ‘the endless chain of buckets to travel, 
substantially as and for the purpose fied. (2) The 
combination, with a barge or vesse! vided with 
elevator wells a! a? at or near its opposite ends, and a 
false bottom forming a passage-way to connect said 
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elevator wells, of an upright frame extended above 

the deck of the —— a —, oy —_ Ay extended 

from the u t e e we! sproc 
Nocabed™t and 


frame, and an endless chain of a ee about 
the said sprocket wheels and su) 
circumference of the said wheels, substantially as 
described. (3) The combination, with a pro- 
vided with a passage-way between the bottom and a 
wn An arranged elevator frame at 
the end of such =. an endless chain of 
buckets arranged in said “way and upon said 
elevator frame, and wheels to move and de said 
chain, whereby the coal or other contents of the vessel 
may be taken therefrom and carried directly to and 
up the elevator frame to be discharged, sul tially 
as described, 
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THE CHICAGO EXHIBITION. 
(From our Special Commissioner.) 
Chicago, May 27th. 


During my stay in New York I made inquiries of 
various business men, and more particularly from elec- 
trical engineers, as to their opinion of the probability of 
the World’s Fair being a financial success, and they all 
agreed that such a large amount has been already spent, 
that unless the attendance of visitors greatly increases, 
the Exhibition will be a financial failure. 





Michigan. There are six main entrances located at 57th, 
59th, 60th, 62nd, 63rd, and 67th-streets ; one of these gates 
is illustrated by the engraving which I send you. The 
area consists of Jackson Park and the Midway Plaisance, | 
which possess respectively 553 and 80 acres. The Mid- | 
way Plaisance isa long avenue, bordered by what are | 
known as “side shows.”* The main entrance to the | 
grounds is as shown in the sketch plan on the next page, in | 
Cottage Grove Avenue. Within this enclosure is a | 


| terminal station, or depét as it is called here, at | 
A great | which passengers from every direction are landed by | 
deal, however, must be allowed for the rivalry which | 
exists between New York and Chicago, and I believe that | 


all railroads entering Chicago. The price of admission | 
to the World’s Fair is 50 cents. The appearance of the | 


the New York people are somewhat jealous of the | Exhibition as a whole is very striking indeed, although | 


y 
the perfection of the track and rolling stock is somewhat 
astonishing to an Englishman accustomed to believe that 
the track, at any rate, 
is far less carefully at- 
tended to in the United 
States than in Great 
Britain. The sleepers 
are quite as good as 
those in use on Eng- 
lish lines. The rails are 
of the Vignoles type, 
and although, of course, 
chairs are not used 
with this section, the 
rails are well spiked 
down, and the cars 
travel very easily. The 
accommodation in the 
sleeping cars is exceed- 
ingly good, and there 
were six Pullman cars 
in the train I travelled 
by, and the journey of 
912 miles was accom- 
plished in twenty-seven 
Scars. This is not the 


most rapid train, as 
that known as the 
Pennsylvania limited 


accomplishes the dis- 
tance in twenty-four 
hours. The meals are 
served on board the 
train in very good style, 
and the travelling is 
made as comfortable as 
possible. In each sleep- 
ing car there were 
twenty berths, and a 
separate dining car was 
placed at the front of 
the train. This rail- 
road company is lay- 
ing itself out specially 
toaccommodate visitors 
to the World’s Fair, and 
the time kept by the 
trains isadmirable. The 
sum of 5 dols. in excess 
of first-class fare is 
charged for a berth in 
the sleeping cars, and 
the meals — breakfast, 
dinner, and supper—are 
at the uniform rate of 
1 dol. per meal. 

The country through 
which this railway runs 
is very well cultivated, 
no unappropriated land 
is visible on either side 
of the track, and al- 
though, as a rule, the 
houses are “frame” 
buildings, that is to say, 
are built of wood, yet 
there are many brick 
and stone structures 
visible in the towns. 
The number of level 
crossings is enormous, 
and it speaks volumes 
for the management of 
the line, and for the 
education of the people, 
that the accidents are 
80 comparatively few. 

The American socie- 
ties of civil, mechanical, 
mining, and electrical engineers have forined an engineer- 
ing headquarters for the World’s Fair, at 10, Van Buren- 
street, in the business centre of the city, and also 
reception-rooms in the mining building at the World’s 
Fair itself. Any engineer duly accredited from the 
institution to which he belongs in Great Britain will be 
very hospitably received by Mr. Max E. Schmidt, the 
secretary of the general committee. The distance from 
Van Buren-street to the World’s Fair is about seven 
miles, and there are great facilities for getting to the 
Exposition ; the Illinois Central Railway runs express 
trains every five minutes, and the single fair is ten cents, 
the journey only taking fifteen minutes. The capacity 
of this line is 20,000 passengers per hour. The Cottage 
Grove Avenue cable line of street cars charges a fare of 
five cents, and is capable of carrying 5000 persons per 
hour. It is of course very much slower than the Illinois 
Central Railway. The elevated railroad was opened in 
June, 1892, charges five cents only, does the journey 
in forty minutes, while there is a constant service of 
Steamers upon the lake. 

The World's Fair is situated on the shore of Lake 


ounger city. The Pennsylvania Railroad, by which I | many of the buildings are as yet unfinished, and the band | 
travelled to Chicago, is thoroughly well managed, and | stands are not half finished, and the audience seat them-| and William J. Hammer. 


| 


selves on plaster barrels to listen to the music. The | 


workmen were seriously delayed by the exceptionally bad | 
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THE CHICAGO EXHIBITION—ENTRANCE GATEWAY 


weather which prevailed in the early part of the year, and 
the grounds were a perfect sea of mud. It is astonishing 
to note what firm and solid roadways have now been con- 
structed upon the swampy ground bordering the lakes. 
The Fair is known as the ‘“ White City,” almost all the 
buildings being pure white. In the erection of these 
structures it is estimated that about 75,000,000ft. of 
timber have been used, and this represents some 5000 
acres of standing trees, while the amount of structural 
iron and steel required has been 20,000 tons. All of the 
Exposition buildings and many of the State buildings 
have wooden frames, and are covered with “ staff.’ This 
is lighter than wood, is fireproof, waterproof, and if kept 
painted will, it is said, last many years. It is a composi- 
tion of plaster, cement, and hemp, or similar fibre. The 
architectural and sculptural designs for the covering of 
the buildings were first modeled in clay, from which models 
moulds were made, and the staff covering is then cast. 
Chicago has now a population of 1,428,000, and is 
the sixth city in the world in point of numbers. Its area 
is 181 square miles, and it has one street twenty-four 
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* See THE ENGINEER for October 28th, 1892, page 376. 


miles in length. The attendance on May 25th was 61,367, 
while on May 26th the number of tickets purchased at 
Jackson Park was 81,245, and children’s tickets 1122. 

My special attention has of course been directed to 
the Electrical Section of the World’s 
Fair, and having observed several 
gentlemen wearing an emblem re- 
sembling a small kite, I inquired its 
meaning, and received the following 
explanation. The badge shown in the 
sketch is the official emblem adopted 
by the American Institute of Electrical 
Engineers, on the recommendation of 
a committee, consisting of Dr. F. 
Benedict Herzog, Horatio A. Foster, 
It embodies Franklin’s 
kite, which demonstrated the identity between lightning 
and electricity, and represents static electricity. It is a 
recognition of America’s 
first electrician and 
philosopher, Benjamin 
Franklin, a diagramma- 
tic representation of 
Wheatstone’s _ bridge, 
one of the most im- 
portant pieces of elec- 
trical testing apparatus. 
Also the galvanometer, 
another equally impor- 
tant piece of testing 
apparatus, and which 
represents magnetism 
and induction. 

The amber of which 
the galvanometer is 
made represents the 
first conception of elec- 
tricity, dating to 600 
years B.c., when Thales, 
the Greek philosopher, 
recorded the fact that 
amber when rubbed at- 
tracted light particles to 
it; and the Greeks wor- 
shipped it, believing the 
gods had endowed it 
with life, and that it 
possessed a soul. In 
1600 a.p. Dr. Gilbert, 
court physician to Queen 
Elizabeth, coined the 
word electricity from 
the word elektron, the 
Greek name for amber. 
A.I.E.E. represents the 
initials of the American 
Institute of Electrical 
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re- 


presents Ohm’s law—a 
fundamental law in elec- 
trical work. The pinis 
made of white enamel, 
with the lettering and 
front portions in 18- 
carat gold, and the back 
in 14-carat gold; the 
price is 3°00 dols. Al- 
though Englishmen do 
not, as a rule, favour 
badges, these appear to 
be favourably received 
in the United States. 
The electricity building 
is one of the finest 
on the World’s © Fair 
Grounds. It is as yet 
encumbered with pack- 
ing-cases to an astonish- 
ing extent, and I should 
be surprised if it were 
completely ready before 
the 15th of June. How- 
— ever, there is to be an 
a = official opening of this 
zi a f particular building on™ 
Thursday, June Ist, so 
that all the exhibitors 
are working as hard as 
possible to get things 
in order. As yet many 
of the stands have no 
signboards up, and it is 
very surprising to a visi- 
tor to find on inquiry, 
that at least one-third of the space in this immense build- 
ing is taken up by the General Electric Company. This 
is, as most of our readers are doubtless aware, an amalga- 
mation of the Edison Company and the Thomson-Houston 
Company. The stands of this company are dotted about 
all over the building, and every branch of electrical engi- 
neering is well illustrated. The Westinghouse Company 
has the next largest exhibit, and without these two 
companies it is quite evident that the Electrical Engineer- 
ing Section would resemble ‘‘Hamlet” without the 
Prince of Denmark. A noteworthy feature is a tower 
inside the building, and is as yet covered with long white 
sheets. For a few minutes last night the tower became 
an illuminated shaft. It forms part of the General 
Electric Company’s exhibit and is 82ft. high, rising from 
a pavilion 32ft. in diameter, and it supports an Edison 
bulb over 6ft. high made of 80,000 pieces of prismatic 
glass. Within this bulb are powerful electric lights. This 
column and pavilion were designed by Mr. Luther 
Steringer, who also designed the electric fountains to 
which we shall have occasion to refer lateron. A key- 
board is arranged so that an operator will be able to 
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switch the current on and off at will. Upon the shaft 
itself are fixed 5000 incandescent lamps of 6-candle 
power each. The wiring of these lamps is really a feat 
in engineering, and they are switched in and out in 
groups, the lamp bulbs being of different colours. This 
tower of light will consume 1500 electrical horse-power 
per hour. 

Passing from the Electricity Building, and entering the 
Machinery Hall, I found that the British section was 
very much behind. Mr. H. D. Wilkinson, she engineer 
to this section, courteously explained the causes of delay. 
It appears that many of the exhibitors who had agreed to 
take space backed out at the last minute, and at present 
there is about half of the space alloted which is vacant. 
Many exhibitors did not inform the management until 
May 12th of their intention to withdraw, and it would 
seem as though the fact of there being no charge for 
space encouraged many to promise to send exhibits who 
afterwards shirked the expense of carriage. Messrs. 
Willans and Robinson agreed to drive a portion of the 
shafting with one of their engines, but it has only just 


as well as two perspective views of the engines as they stood 
in the builder’s erecting shop.* 

As will be seen from our illustrations, the engines are of 
the horizontal double tandem Corliss type, the high-pressure 
and one low-pressure cylinder working on to one crank, and 
the intermediate and other low-pressure cylinder on to the 
other crank, the cranks being set at right angles with the 
high-pressure leading. 

The cylinders, which are of the four-valve Corliss type, in 
place of being cast in one piece as usual, are each built up on 
the method adopted by the makers for many years, of four 
principal castings, namely, a working barrel, a jacket, and 
two end pieces containing the circular steam and exhaust 
valve chambers, thus substituting four comparatively simple 
castings, which can each be cast of the mixture most suited 
to its purpose, for a single casting of so complicated a char- 
acter that it can only be cast of a comparatively soft mixture, 
and is even then liable to failure from initial stress aided by un- 
— expansion. This subdivision not only reduces the chance 
of disablement, but should such occur the defective part may 
be replaced with much less expense and delay than a com- 
plete cylinder. Each cylinder has barrel and cover jackets, 
through which the whole steam supply to the cylinder passes, 





arrived on the ground, and therefore this particular 
shafting is still idle. 

Another combined plant of Willans’ engine with | 
Siemens Brothers’ dynamo, which was exhibited at the | 
Naval Exhibition in London, is now in position, and the | 
Exhibition authorities have made arrangements to take 
some of the current. Much trouble has been caused by | 








gear being all on the inner sides, and the exhaust on the outer 
sides of the cylinders. This separation givesgreat ease of ACCEss 
to all the parts, particularly to the excentrics, which are not 
crowded together on the shaft. As will be seen from the 
views, platforms are provided on the inner sides of the 
cylinders at a level to give convenient access to the valve gears 
governors, &c,, whilst the exhaust gears on the outersides ara 
conveniently reached from the floor level. The steam valves 
of the high-pressure cylinder are controlled by the main 
governor, the unavoidable errors of which under variations of 
steam pressure and load are corrected by a Knowles’ patent 
supplementary governor, the combination insuring the 
almost regularity of speed required for cotton spinning. A 
safety gear is arranged to cut off the steam on the main 
governor reaching either its position due to over speed, or 
its lowest due to failure of the driving gear; this has to be 
put out of gear by the attendant before stopping the engines 
to avoid disconnection when the governor falls, but it ig 
arranged to ccme automatically into action again on the 
engines being re-started. 

The crank shaft is of Siemens-Martin steel made by Messrs, 
Thomas Firth and Sons, of Sheffield, and is a fine example of 
a large forging. In accordance with Messrs. Hick, Hargreaves 





entering the jacket tangentially from below, and passing 
thence to the upper steam drum connecting the two steam 
valve chests, each cylinder being in this way jacketed with 
steam of its own initial pressure. On its way from the high 
to the intermediate, and from the intermediate to the low- 


receivers, both jacketed with steam of full boiler pressure, to | 
resist which the outer shells are made of steel boiler plate. | 


and Co.'s practice, a hole has been drilled from end to end of 
the shaft, and its internal soundness thereby verified as far ag 


| possible. The bearings are of the makers’ patent swiveling 
| type, which have proved very efficient in preventing the 
| heating which frequently occurs with large engines of this 
| pressure cylinders, the steam passes through two large | 


class, owing to the deflection of the shaft under the weight 
of the fly-wheel throwing the load on the inner edges of the 
bearings. The brass steps are of the three-part type, namely, 
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water in the steam pipcs in this building The large | 
Galloway engine which is used for driving the shafting | 
for the British section, and for part of the German | 
section, can only run at one-quarter of its maximum 
output owing to defective drainage in the steam p'pes. 
The German section in this building is complete and 
particularly interesting ; the British section is very bare, 
and the contrast between that and Germany is very 
unfavourable to British enterprise. 

A great part of one side of the Machinery Building is 
occupied by the plant put down for the Exhibition 
authorities for electric lighting purposes. Here the 
Westinghouse Company and General Electric Company 
again figure largely, and in fact eclipse all other electrical 
engineering concerns altogether. I believe, from what I 
have already seen, that it is not advisable for the 
management to undertake all the lighting; it checks a 
healthy spirit of competition which takes place when con- 
tracts are let to different firms for lighting special areas. 

As soon as possible I shall describe the whole of the 
electric lighting plant, but at present all the exhibitors 
are concentrating their attention upon completing their 
stands, and have very little time to spare for other 
matters. 








8000-HORSE POWER MILL ENGINES. 


Wir this issue we publish as a supplement a two-page 
engraving, forming one of our series of illustrations of 
the large mill engines recently built by Messrs. Hick, 
Hargreaves, and Company, of Bolton, to the order of Messrs. 
E. D. Sassoon and Company, of London and Bombay; our 
two-page engraving this week showing the longitudinal 
section through the engine-house. We have yet to publish the 
corresponding plan, but have previously published end views, 








There are very complete arrangements for the efficient 
drainage of all these jackets, including a separate receiver for 
each pressure, fitted with a gauge glass, trap, and blow- 
through. The method of jacketing adopted minimises the 
variation in temperature of the parts of each cylinder, but 
provision has been made for any unequal expansion, by 
fixing only one end of each working barrel, the other being 
free to move in a special expansion joint. In view of the 
high pressure in the jacket of the first cylinder, it has been 
re-inforced by shrinking on it two solid rolled steel hoops, 
and before shipment, all the cylinders were tested by both 
steam and hydraulic pressure. The cylinders and upper steam 
drums are cased with planished steel, and the piston-rods and 
valve spindles of all the cylinders are fitted with Cruick- 
shank’s patent metallic packings. 

The main frames are of the Corliss pattern, but owing to 
their great weight and length, they are each divided at about 
the centre of the length by a bolted joint, and at this point 
they have a foot resting on the foundations, and a stay con- 
necting the upper and lower guide bars. The guide bars 
themselves are separate castings of specially close metal 
bolted to the frames. Each pair of cylinders is carried on a 
flat bed-plate built up of four parts, the top being level with 
the floor of the engine-room. This bed is arranged to main- 
tain the vertical and lateral alignment of the cylinders, but 
to leave tiem free to move longitudinally under the action of 
heat, the strains in this direction being wholly resisted by 
two turned steel stays connecting each pairofcylinders. The 
valve gear is of the makers’ usual “ Inglis and Spencers’ ”’ 
wg type, the steam and exhaust valves of each cylinder 

ing as usual driven by separate excentrics and wrist plates to 
permit of their being independently adjusted. The four 
excentrics thus needed for each pair of cylinders are carried 
on a shaft crossing the engine between the cylinders and 
driven from the crankshaft by means of a diagonal shaft with 
bevel gear at each end. A somewhat novel feature is the sep- 
aration of the steam and exhaust valve driving gear, the steam 








* Pp. 294, 818, and 362 ante, 


bottom and two sides, the weight of the fly-wheel rendering 
a top step useless, and the bottom step is in two parts, owing 
to the exceptional length of the journal. The swiveling 
action only operates in the vertical plane, and is obtained by 
bedding the bottom step in a cast iron block, fitting a circular 
concave recess bored in the main frame. To remedy the 
unavoidable weakening of the frame, due to the gap required 
for the shaft bearing, a forged steel bar with a T-head at each 
end has been provided, capable of taking the whole load due 
to the steam pressure on the pistons. This bar is seen in the 
view on page 318, and was put in place hot, the length being 
calculated to give the desired ‘ nip” when cold. 

The fly- wheel is a rope drum, 32ft. effective diameter, 
grooved for fifty-six 1fin. ropes, and is built up of two sets of 
bosses, arms, and rope segments, so that it consists virtually 
of two separate wheels bolted together at the circumference. 
All the joints are accurately machined and strongly bolted, 
and in view of the high peripheral speed, solid rolled steel 
hoops are provided to be shrunk over the flanges of the arms 
and assist the keys in securing them to the boss, as well as 
smaller hoops to be shrunk over projectments cast on the 
various bolt flanges. A barring rack is cast on the inner side 
of the rim, and one of the makers’ patent barring engines is 
provided to turn the engines for warming up, valve setting, 
or other similar purpose. 

The lubricating arrangements are very complete, and 
include a sight-feed to each cylinder, oil pumps to circulate 
the oil for the crank necks and centrifugal lubricators for the 
crank pins. Planished steel drippers and shields with brass 
mouldings are also provided. 

The engines are surface condensing, each low-pressure 
cylinder having its own condenser, circulating, air, and fee 
pumps, arrangemements being made, however, to take all the 
exhaust steam to one condenser in case of the other set being 
disabled. The condensers are circular with cast iron shells, 
brass tubes and tube plates, with Hall’s tube joints, and 
current plates to cause the exhaust steam to traverse the 
whole of the surface, and prevent the drip from the upper 
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i the lower ones. The circulating pumps are 
wer Saree ule-soting, with multiple rubber valves and large 
9 oe The air pumps are of the makers’ patent verti- 
pe “jouble-actin displacement type, also with multiple 
por Hes valves. The feed pumps are inverted, the rams being 
in line with the rods of the circulating pumps, for which they 
form the necessary guides. The three pumps of each engine 
are worked off a tee-bob lever, driven from the back end of 
the piston-rod. A spare condenser, air, and circulating 

ump are provided, suited for either engine. Two 
pr ve tanks are fitted for separating the grease from 
the feed water, and a Kennedy meter for measuring the 
latter. A 25-ton travelling crane spans the house and com- 
mands all parts of the engines. The boiler house is arranged 
for eleven 28ft. by 7ft. Gin. Lancashire boilers, of which only 
eight are to be put in at present, and these have been built 
by Messrs. Hick, Hargreaves, and Company, to the specifi- 
cation and under the supervision of Mr. M. Longridge, of 
the Engine, Boiler and Employers’ Liability Insurance 
Company. The steam pipes are of riveted steel boiler-plates, 
with cast steel flanges and bends. Messrs. Hick, Hargreaves, 
and Company have also supplied a Green’s economiser of 
960 pipes, donkey pum and piping. 

The engines are designed for an expected full load of 
9800 indicated horse-power, with a range up to 3200 indicated 
horse-power as a maximum, in case of necessity. Owing to 
their type they are probably the largest mill engines in the 
world, but cannot claim to be the most powerful, Messrs. 
Hick, Hargreaves, and Company having already made a set 
of compound engines of 4000 indicated horse-power for driving 
a large mill in Bombay. : ; ; 

The erection of the above engines is now approaching com- 
pletion, and we hope at an early date to be able to give some 
account of their working. The mill is a very fine one, and 
Messrs. E. D. Sassoon and Company, being also owners of 
existing mills, have been able to utilise the experience gained 
in them in making the — mill one of the most perfect, 
as it is the largest, in India, and in the same way they have 
experience of the working of Messrs. Hick, Hargreaves, and 
Ccmpany’s engines. In addition to the motive power 
machinery, the firm named have also supplied all the trans- 
mission gearing, hoists, heating pipes, &c., required through- 
out the mill, and have sent out skilled men to carry out the 
erection of the whole, this being included in their contract. 

The following are the leading dimensions of the engines 
we have described :— 

Cylinders, diameters . . 


ves 2Min,, 49in., S3in., 53in, 
Stroke of pistons... .. .. .. » 6ft. 


Revolutions per minute 55 

Boiler pressure .. .. .. «- «- 1801b. 
Length of connecting rods, centres 17ft. 6in. 
Crank pins, diameter 13in., length lft. 3in. 


Crank shaft necks, diameter 20in.,length 3ft. 9in. 
Crank shaft boss, diameter .. .. .. 2ft. Sin. 
Diameter of ropedrum .. .. .. .. 82ft. 
No. of ropes, ljin. diameter .. .. .. 56 
Cooling surface in the two condensers . . 
Diameter of circulating pumps 
Diameter of air pumps or er 
Diameter of feed pumps .. .. .. .. 6fin. 
Stroke ofallpumps .... ‘ 
Weight of crank shaft with cranks 
Weight of rope drum ig ws 
Weight of engine proper .. 


06 
5100 square fect 
1ft. Sin. 


124 tons 
520 tons 








130-TON CRANE, GLASGOW HARBOUR. 


Tue following description of a 130-ton crane seat and steam 
crane on Finnieston Quay, Glasgow Harbour, officially tested 
3rd May last, will be found of interest. At the end of October, 
1889, the Committee on Works of the Trustees remitted to 
Mr. Deas, their engineer, to ascertain the views of some of 
the engineering firms on the Clyde on the question of provid- 
ing, on Finnieston Quay, an additional large crane, or sheer 
legs, capable of lifting about 150 tons. The engineering 
firms who would be likely to use such crane, or sheer legs, if 
erected, were communicated with, and towards the end of 
December the engineer reported to the Committee very fully 
on the subject, submitted the replies received, and, founding 
on these, recommended that a steam pillar crane, to lift 130 
tons, but tested to 150 tons, of proper elevation and sweep of 
jib, should be provided, and the Committee adopted this recom- 
mendation. The river wall of Finnieston Quay, builtin 1845-48, 
having for some years previous to 1885 been moving forward, 
through the gradual lowering of the bottom of the river by 
dredging, the strengthening of it by ee 12in. square, 
from 35ft. to 43ft. long, was taken in hand in the autumn of 
that year, and it therefore became necessary, in order to take 
full advantage of the sweep of the crane, to project the river 
_ of the seat into the river to the extent of 54ft. at cope 
evel. 

This necessitated the construction outside of a 9in. thick 
sheet pile tongued and grooved coffer dam, so as to keep the 
tide out; the taking down of the quay wall for 52 lineal feet ; 
and the driving of sheet piling on the other three sides of the 
site of the seat, to prevent the surrounding ground from slip- 
ping during the time the excavation for the substructure was 

ing taken out and the substructure erected. Even although 
the seat had not required to be extended beyond the face of 
the quay wall, the wall would have had to be taken down, as 
being unequal to carry the superstructure of seat; because, 
while a most substantial structure, 14ft. thick at the bottom 
and 8ft. at the top, entirely of ashlar in large stones, it was 
most inadequately founded at 25ft. below cope level on five 
rows of red pine bearing piles 11}in. square by only 16ft. long, 
3ft. apart centres, surmounted by 12in. by 6in. sills and run- 
ners, and on 6in. front sheet piling, only 14ft. long. As soon 
as the coffer dam outside was completed, the removal of the 
quay wall was commenced and duly finished, the timber sills 
and runners lifted, and the bearing and sheet piles drawn. 
On the completion of this work, and of the necessary excava- 
tion to 28ft. below cope level, cylinders, all of 9ft. 74in. 
external and 5ft. 94in. internal diameter, comprising three 
front groups of triple Portland cement concrete cylinders, 
with four single concrete cylinders close behind same, and 
three back groups of triple concrete cylinders close behind the 
latter, all resting upon cast iron shoes, were sunk, the front 
groups, the average depth of 32ft. Sin., the four single cylinders 
31ft., and three back groups 28ft.—or 60ft. 8in., 59ft., and 
564ft. respectively, below the level of cope of uay wall. 

Great difficulty and delay were experienced in the sinking 
of the cylinders, especially of the front groups, through a bed 
of very hard indurated sand 10ft. thick being met with at 30ft. 
below cope level, which had, in some cases, to be blasted with 
dynamite, and removed by men with picks working in the 
bottom of the cylinders, before they could be sunk through it. 
All the cylinders were filled with Portland cement concrete, 
the tops of the front cylinders being 25ft., and of the single 
and back cylinders 224ft., below the level af the cope of quay 








wall, thus forming 22 solid pillars on which was founded the 
mason work, 40ft. square, which rises to 45ft. above the top 
of the front cylinders, being 20ft. above the level of cope of 
quay wall, and consists of concrete rubble hearting, faced to 
the level of cope of quay wall on the water side with granite 
quoins and redressed freestone ashlar of the portion of the 
quay wall removed, and on the other three sides with heavy 
rubble. From the level of the quay the facing is of granite 
quoins at each of the four corners, with concrete ashlar, in 
courses, surmounted by granite cope 3ft. thick, and of a mini- 
mum breadth at the centre of each side of 7ft., and at the 
corners of 14ft. The growth of water which had to be con- 
tended with in the construction of the substructure was so 
great as to require two steam-wrought centrifugal pumps, of 
12in. and 10in. bore respectively, to keep it under. The seat | 
was completed on 27th September last by the laying of the 
final stone of the granite cope. The total weight of masonry | 
above the concrete cylinders is 4300 tons. 

The crane was built and erected by Messrs. Cowans, Sheldon, | 
and Co., Carlisle. The framing, shafting, and jib are of mild 
steel; the gearing, so far as necessary, of cast steel; 
and the crane revolves on steel live rollers working on 
a steel pathway. The centre of crane is a strong, massive 
casting, weighing 9 tons, held down by six steel bolts, each 
38ft. Yin. in length and din. diameter, weighing together 
8 tons, fixed to six washer plates, 6ft. square each, and weigh- 
ing 13 tons, built at equal intervals into the seat at a depth 
of 30ft. below the top of seat, a brick-lined tunnel, 2ft. wide 
by 10ft. 9in. radius at centre, and 6ft. high, with a manhole 
and an approach of same size from one side of crane seat, 
giving access thereto to fix the cottars on low ends of bolts, | 
the upward passages for the bolts having been formed during | 


wires and 130 tons strain. The light lifts are taken on a 
double rope of lin. diameter, composed of seven strands, 
each 37 wires of -060in. diameter—six strands of patent steel, 
and one centre strand of soft steel, the outside strands per- 
forming the strain, each wire giving 807 lb. strain = 222 wires 
and 80 tons strain. 

The gin block for heavy lifts has four pulleys, each 5ft. 3in. 
in diameter, measures 12ft. by 7ft. by 3ft., and weighs about 
7 tons. The radius of sweep for the heavy lifts is 65ft., or 
45ft. beyond face of seat, and for the light lifts 69ft. 9in., or 
49ft. 9in. beyond face of seat. In a preliminary test of the 
crane, made a few days ago, the 60-ton test load was lifted at 
the rate of 8ft. 10,in. per minute, and the 130-ton load 4ft. 
per minute, as against the contracted for speeds of 43ft. and 
2ft. per minute respectively ; while a complete revolution 
with the former load was made in 2 minutes 17 seconds, and 
of the latter load in 5 minutes, the contracted for speeds 
being 3} and 6 minutes respectively. The total cost of the 
crane and seat is under £16,000. To prevent overloading, the 
crane is provided with a Duckham’s 1€0-ton hydrostatic 
weighing machine. 








THE CONVERSAZIONE OF THE ROYAL 
SOCIETY. 

Ar the annual conversazione of the Royal Society, at Bur- 
lington House, on Wednesday night, Mr. J. W. Swan exhi- 
bited specimens of electrolytic copper, deposited in the pre- 
sence of traces of colloid matter in the solution, a branch of 
research scarcely at all explored, and what little has been 
done has almost altogether been effected in a slightly different 


the construction of the seat. In this centre casting the steel | direction, namely, that of the influence of colloids upon or- 


dinary crystallisation. Mr. Swan 
exhibited specimens of electrolytic 
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centre pin, 17in. diameter, weighing 6 tons, having forged | 
head, is placed. The upper. end of pin carries a steel clip, 
having on its under surface a steel pathway, between which 
and a similar pathway fixed in the revolving frame of crane 
20 live rollers move, so as to reduce the friction to a minimum. 
The diameter of the roller path is 33ft., and its weight 12 tons. 
In the live roller ring there are 75 cast steel rollers, of a maxi- 
mum diameter of 14in., weighing in all 103 tons. The fram- 
ing is 27ft. in height, and weighs 50 tons. The boiler is 14{ft. 
high by 6ft. in diameter, and weighs 6 tons. 

The jib, which is two tubes, each 3ft. 3in. in diameter at 
the centre, well braced together, is 90ft. long, and weighs, 
including stays, 45 tons; its extreme height above cope level 
of quay is 110ft.; the centre of jib-head pulleys for heavy 
loads, which are 5ft. 3in. in diameter, is 100ft., and for light 
loads, the pulleys for which are 2ft. 6in. in diameter, 107ft. 6in. 
above level of cope of quay wall. The single tension rods 
are 10in. by 2jin., and the double tension rods 10in. by 1}in., 
and the diameter of the pins 8in., the whole weighing 15 tons. 
The diameter of the hoisting drum is 5ft. 2in., its length 10ft., 
and its weight 104 tons. The gearing of the crane weighs 
8 tons; the castings are in all 120 tons; and the crane, in 
working order, exclusive of back balance, is 270 tons. In the 
ballast box, for balancing purposes, are 100 tons of iron and 
steel punchings. The margins allowed for safety in the 
various parts of the crane are:—In main framing, jib, 
tension rods, &c., 6 to 1; in wire ropes, 8 to1; in centre 
holding-down bolts, to provide amply for deterioration by 
rust, 12 to1. The crane has two speeds for heavy lifts, 1380 
and 60 tons, and two for light lifts, 20 and 8 tons respectively. 
The engine for the heavy lifts has two cylinders, each 12in. 
diameter and l6in. stroke; the engine for light lifts, two 
cylinders, 8in. diameter and 12in. stroke. There are two 
speeds for revolving, and the engine for same has two cylin- 
ders, each Sin. diameter and 12in. stroke. Plough steel wire 
ropes, made by the Whitecross Company, Warrington, are 
alone used for lifting and lowering—the heavy lifts being 
taken on eight ropes of 2kin. diameter, composed of seven 
strands, each 45 wires—six strands of patent steel round one 
strand of soft steel, the outside six strands giving the strength 
required. Each strand is composed of 18 wires, ‘10lin.— 
1846 1b. strain—round 15 wires, ‘084in.—9883 lb. strain—round 








9 wires -084in., round 3 wires, ‘078in.—803 lb. strain = 45 


copper deposited bright on the surface 
the more distant from the copper- 
plate on which the metal was thrown 
down. His specimens consisted of 
a series of electrolytic copper deposits, 
showing the great change produced 
in the character of the deposited 
metal by the addition of a minute 
quantity of colloid matter to an acid 
solution of sulphate of copper. The 
deposits produced from the solution 
containing the colloid are not only 
bright instead of being dull, but they 
are also much harder and more elastic 
than ordinary electrolytic copper. 
One specimen was a deposit ‘from a 
normal solution of cupric sulphate 
of 1:15 specific gravity, containing 
2-5 volumes of sulphuric acid in 100 
volumes of solution; the deposit, as 
usual, was dull on the surface nearer 
to the solution, and would have been 
duller had the deposit been thicker. 
He also exhibited deposits from the 
same solution thrown down upon 
the same receiving plate, with the 
difference that more or less syntonised 
gelatine had been added to the solu- 
tion, that is to say, gelatine which 
had been partially oxidised by means 
of nitric acid. The proportions of 
organic matter thus added were ex- 
ceedingly small, varying from two 
parts in 100,000 to thirty parts in 
100,000. Twelve parts in 100,000 
were found to be sufficient to com- 
pletely change the surface of tke 
deposit from dead to bright. Larger 
proportions make the copper springy, 
so that the thin films will split of 
their own accord from the plate on 
which they are thrown down. Infor- 
mation as to the effect of heat upon 
these films would be interesting, to in- 
dicate whether the ordinary charac- 
teristics of the metal have been 
altered, or whether traces of organic 
matter which can be carbonised are 
at the root of the matter. Mr. 
Carey Lea’s theory of his coloured modifications of 
silver, are— despite his high authority — not so gene- 
rally accepted in this country as his conclusions about 
his other valuable researches. Many here believe 
the colours to be due to traces of organic matter, and Mr. 
Swan’s experiments show that traces of foreign matter 
will affect the physical con- 





=< dition of copper. A German 
\ chemist discovered a generation 

| ago, that one-tenth per cent. 

of lead in gold will make the 


| latter brittle, so inorganic 
| substances sometimes act in a 
| similar way in modifying phys- 
\ | ical conditions. 

| 1 \ Dr. Gorham exhibited a new 
| \ reflecting kaleidoscope, repres- 
ented in Fig.1. It isan instru- 
ment adapted to exemplify 
some of the theories in optics 
connected with the reflections 
of light. Two mirrors are 
thrown open to admit the light 
upon them and the objects. 
The objects themselves have 
a definite shape to cause them to reflect oblique rays of 
light only, while the light falls upon them from above, instead 
of being transmitted through them from below. These 
objects consist of strips of card bent backwards and forwards 
into hollows and elevations, upon which the light falls 
obliquely. It is then received upon the mirrors and reflected 
from them to the eye. The experiments showed :—(1) Gray 
tones from oblique white surfaces. (2) Tints and shades of 
colour from oblique coloured surfaces. (8) Depth, intensity, 
and brilliancy by repeated reflexions. (4) Lustre. 

One of the most interesting exhibitions was a lantern stereo- 
scope invented by Mr. John Anderton, and described by Mr. 
W. Bayley Marshall. For years “‘lanternists ” have been try- 
ing to throw pictures of large size upon a screen, and to make 
them stand out solidly to the view of the spectators in a large 
hall. Several ways are known of so doing, but, so far as we 
know, all of them are either expensive in appliances, or in- 
volve such a loss of light as to be objectionable. In Mr. 
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Anderton’s invention, the images of a pair of stereoscopic 
transparencies are approximately superposed on a 10-foot 
screen, and the beams of light from two lanterns are polarised 
in planes at right angles to each other. The picture is viewed 
through a pair of analysers, similar externally to a small opera- 
glass, and a true stereoscopic effect is obtained. The optical sys- 
tem isin principlerepresented by Fig. 2,in which A is the radiant, 





B the ordinary lantern condenser, E the slide, H the pro- 
jection lens, and K a bundle of plates of glass inclined at the 
polarising angle. Two lanternsare used, and the two images 
on the screen are not exactly superposed; for example, a 
beast—a Zoological garden beast—has eight legs upon the 
screen instead of four. This confused double picture upon 
the screen is, however, viewed by an analyser held in the 
hand of each observer, which analyser permits but one of the 
pictures upon the screen to be seen by the one eye, and the 
other picture by the other eye. The external form of the 
analyser is represented in Fig. 3; the optical part of this 
consists but of bundles of pieces of 
plane glass, hence its cheapness, 
which is a great point when a 
portion of the apparatus has to be 
placed in the hands of each of a 
large number of persons at one time. 
With but 4 cwt. of stated pressure in 
the gas cylinders, a good, bright 
stereoscopic effect was obtained, and 
with coloured as well as uncoloured 
slides. Some rather unexpected effects 
are produced ; for instance, in a re- 
presentation upon the screen of pran- 
= cing horses, if an observer viewing it 
| 








through the analyser move along 
the room in a plane parallel to the 
picture, the horses appear to turn 
in his direction. One does not 
expect to see wild beasts, whether 
inside or outside cages, at the end 
of a drawing room or public theatre 
with the ordinary decorations, hence 
it is evident that to make the illusion 
Fig. 3 more complete, a hall for the purpose 
should be all dark or black at the end, 
and preferably, so that one looks at the pictures as through a 
short tunnel, such as Daguerre improvised when giving scenic 
entertainments in Paris, before he became famous in another 
direction. At all events the problem of producing large 
stereoscopic effects simply and cheaply, either in private or 
in public, seems to have been solved by this invention. 

Mr. W. H. Preece exhibited some submarine borers and 
specimens of submarine cables damaged by them. The face 
of a borer shown under the microscope was grave and 
obstinate, psychologically considered ; it was something half 
way between the face of an owl and of an English judge; its 
mouth differentiated it from the face of an owl. Mr. Preece 
stated that the Xylophaga and Limnoria terebrans have proved 
serious and expensive depredators in tropical seas, but while 
twenty years ago Limnoria was practically unknown in our 
English waters, it has now gradually spread all around our 
coasts, and cables have to be served with brass tape to be pro- 
tected from its attacks. Some stones pierced by Sazicava 
rugosa were also shown; these were from the Plymouth 
breakwater. 

Professor J. Norman Lockyer exhibited by optical projection 
some photographs of the localities selected and the instru- 
ments used in Brazil and Africa during the last eclipse of the 
sun, also some photographs showing the results obtained. 
Nothing was said as to any points new to science discovered, 
except that attention was drawn by him to a curious curved 
line in some of the spectroscopic photographs. The Joint 
Eclipse Committee also exhibited some of the actual photo- 


graphs. 

_Mr. W. A. Shenstone and Mr. M. Priest exhibited some 
highly complex apparatus used for studying the action of the 
electric discharge on oxygen. A known volume of oxygen at 
known temperature and pressure is exposed to the “ glow” 
discharge at known difference of potential. The change of 
pressure is read by a mercury manometer, and from this the 
proportion of ozone is calculated. The use of the mercury 
manometer, hitherto impossible, makes this method very 
accurate, and by means of it our knowledge of the influence 
of various conditions (such as difference of potential, rapidity 
of discharge) has been considerably extended. Itis found that 
under equal conditions a coil is more effective than a Wims- 
hurst or Voss machine. The using of mercuryin the mano- 
meter is made possible by protecting it from the ozone by 
placing a rod of silver in the tube connecting the ozone gene- 
rator and the manometer. 

Mr. W. M. Conway exhibited by optical projection some 
photographic lantern pictures of the scenery of the Baltoro 
glacier in the Karakoram mountains, Kashmir, in 1892. 
Some of them were taken from the summit of the Pioneer 
Peak, 22,500 feet high, which he believed to be the greatest 
altitude yet climbed anywhere. 

Sir David Salomons, Bart., and Mr. L. Pyke exhibited 
some high-tension electrical experiments, in which dis- 
charges were sent through a number of vacuum tubes of 
different degrees of exhaustion. When the tubes were coupled 
in parallel, varied degrees of brilliancy were obtained, and 
when the same tubes were connected in series, the degrees of 
exhaustion which in the first case gave most brilliancy, in the 
latter mode of connection gave least. They also exhibited a 
small closed-magnetic-circuit transformer lighting three tubes 
with bunch electrodes, specially constructed for heavy dis- 
charge ; the coupling was by their parallel inductive method. 

The President of the Royal Society, Lord Kelvin, exhibited 
7 physical illustrations of the molecular tactics of a 
c 





( 


rystal. 

Mr. Edward Whymper exhibited the Corry “ protected ” 
aneroid, newly and specially designed for use in mountain 
travel, or for aeronauts. This form of mountain aneroid is 
designed to avoid the inaccuracies which result from con- 
tinued exposure to low atmospheric pressure. It is enclosed 
in a perfectly air-tight outer case, and the internal atmo- 
sphere is kept at about a normal pressure at all times, except 
when an observation is to be taken, and then the cock is 
opened, and communication with the external atmosphere is 
established. After taking a reading, the pressure is restored 


to the normal by means of a small force-pump. The condi- 
tions thus correspond to those which originally obtained, when 
the aneroid was graduated under the air-pump receiver. 

The next item of interest to which we think it well to draw 
attention, is one which is always on view at the Royal Society, 
consequently perhaps little noticed by the press, namely, one 
of the earliest reflecting telescopes, and made by Newton's 
own hands. He presented it to the Royal Society about ihe 
end of 1671, and it attracted the attention and approval of 
Charles II, The tele- 
scope is represented in 
Fig. 4. Its little metal- 
lic speculum has a ra- 
dius of 122 or 13ins., 
consequently its focal 
length is about 6tins ; 
in the tube is a little 
plane mirror at an angle 
of 45 deg., and the tele- 
scope has a plano-con- 
vex eyepiece ; it magni- 
fies 38 times. Upon it 
is the following inscrip- 
tion :—“ The first re- 
flecting telescope in- 
vented by Sir Isaac New- 
ton, and made with his 
own hands.” As a mat- 
ter of fact, Mr. James 
Gregory, of Aberdeen, 
made the first reflect- 
ing telescope, and de- 

Fig. 4 scribed it in his Optica 
Promota, printed in 
1663. Newton's first reflecting telescope was smaller 
than the one possessed by the Royal Society; the first 
one was made in 1668; it was 6in. long, and had a 
speculum with an aperture of rather more than lin. 
With it Newton saw Jupiter distinctly round, his four 
satellites were visible, and the ‘‘ moon-like phase of Venus”’ 
was also to be seen by its aid. Martin Mersenne, a French 
mathematician, seems to have first had the idea of a re- 
flecting telescope, and suggested it in some letters to Des 
Cartes a little before 1640. 

One of the most popular exhibits at the conversazione con- 
sisted of specimens of living Canadian walking-stick insects, 
Diapheromera femorata, exhibited by the Zoological Society 
of London. They were hatched from eggs laid in the insect 
house of the Society. They are about 3in. long, and average, 
perhaps, #; or j,in. in diameter, and they walk on long, 
slender, hair-like legs. They have been reared in the Gardens 
on hazel leaves, but have not fattened thereupon. 

Mr. Edwin Edser exhibited some apparatus to illustrate 
Professor Michelson’s method of producing interference 
bands, which method is likely to be of great value in scientific 
research. His method was described in these pages shortly 
after he had read his paper thereupon at the last meeting of 
the British Association. In Mr. Edser’s modification, light 
is allowed to fall on a mirror thinly silvered, so that about 
half of the light is reflected and half transmitted. The two 
rays pursue paths which are mutually perpendicular, are 
reflected back by two ordinary mirrors, and on meeting, 
interfere. The interference bands can be projected on a 
screen, and this fact, together with the simplicity of the 
arrangements, makes the method useful for lecture illus- 
tration. 

Professor Henrici exhibited a harmonic analyser, con- 
structed by Mr. G. Coradi, of Zurich, according to instruc- 
tions from Professor Henrici and Mr. Sharpe. The instrument 
gives, on going once over a curve, the first five terms of the 
expansion in Fourier’s series, and on going twice more over 
the curve, it gives five additional terms. The constant term 
is not given. 

Mr. C. J. Woodward exhibited some apparatus to indicate 
the phenomenon of the interference of waves of sound. The 
Karakoram Mountain Survey Expedition exhibited some 
water-colour drawings of the scenery of the Karakoram 
Mountains, Kashmir, by Mr. A. D. McCormick. These draw- 
ings were made at altitudes of from 15,000 to 20,000 feet, 
during the expedition in 1892. Professor Osborne Rey..olds 
exhibited a textile fabric contrivance giving motions analogous 
to vortex ring in fluids. Mr. A. A. C. Swinton exhibited some 
more of his high frequency electric experiments. Professor 
Thorpe exhibited some autotype enlargements from photo- 
graphs illustrative of the recent African eclipse expedition. 
The Rev. F. J. Smith exhibited some more of his inducto- 
scripts. The Egypt Exploration Fund Archelogical Survey 
exhibited some water-colour drawings executed by its artists. 
Professor Norman Lockyer exhibited photographic spectra of 
some of the brighter stars, and Major P. A. McMahon 
exhibited a new method of obtaining designs for tessellated 
pavements. 

Captain McEvoy exhibited his hydrophone. A heavy iron 
vessel containing the transmitting part of the apparatus may 
be sunk from one to five miles out at sea, and it is connected 
by means of an electric cable with the receiving station on 
shore. When a torpedo or other boat driven by steam gets 
within half a mile of the transmitting apparatus in the sub- 
merged case, signals of various kinds are transmitted to the 
land, and by means of the telephone the beats of the paddles 
or of the screw of a boat can be heard. Some main features 
of the apparatus were not made public. A very light pendu- 
lum seemed to be the body taking up the vibrations inside the 
case. 














LONDON CHAMBER OF COMMERCE—ELEC.- 
TRICAL TRADE SECTION. 


A MEETING of the Electrical Trade Section of the London 
Chamber of Commerce was held at the offices, Eastcheap, E.C., on 
Friday last—June 2nd—Major Flood, the Chairman of the Section, 
presiding. After the minutes of the former meeting had been 
read and confirmed the chairman remarked, that while it was some 
time since they had had a meeting of the Section they had not 
been idle, as they had had altogether thirteen meetings of various 
committees. He called attention to the constitution since their 
last meeting cf the London Chamber of Arbitration, a body which 
owed its existence to the joint efforts of the Chamber of Commerce 
and the Corporation of London. The list of arbitrators, representing 
almost every trade and business in London, numbered about 1100. 
and he strongly recommended the industry as a whole to refer al 
matters of dispute to gentlemen to be chosen from the electrical 
— of arbitrators, and to be decided under the rules of the 

hamber of Arbitration. A model clause had been prepared which 
was of a very simple character, and the Chamber of Commerce 
recommended its adoption in all contract forms. The clause read as 
follows :—‘‘ All disputes which may arise relating to this contract 
shall be submit to arbitration under the rules, for the time 





being, of the London Chamber of Arbitration.” 





The Chamber of Arbitration since its inception had dealt with 
a number of cases, in one case the amount in dispute being 
£40,000. Experience had proved that the average time to elapse 
after the submission before hearing the parties was nine days, and 
the average time within which the award had been taken up was 
thirteen days, and the average cost £5 12s. This was a cheap and 
speedy mode of settling disputes, besides having the satisfaction 
of referring the question to gentlemen connected with the trade 
who were better able to understand the custom involved, and on a 
knowledge of which the decision might in great part depend 
than the gentlemen at the Law Courts. He also drew attention 
to the useful work being performed in disputes between employers 
and employed by the London Conciliation Board, which was under 
the gis of the Chamber of Commerce. He had some share in 
initiating a scheme, which was receiving the attention of the 
Council, for the erection of a building worthy of the position and 
name of the London Chamber of Commerce. He concluded by 
suggesting that they might have papers read to them during the 
winter months on the commercial aspects of the industry. 

Overhead wire regulations were next dealt with as now under 
the consideration of the Board of Trade and the Institution of 
Electrical Engineers. Electric traction was considered at length 
with reference to a motion that the section should appoint a com. 
mittee to take such action as may be necessary to promote the 
interests of electric traction. This committee was formed, and has 
been deemed necessary because every effort has to be made to rid 
the electric traction industry of the incubus and dog-in-the-manger 
policy and action of the Saleghone interests. As, however, the 
whole matter will be threshed out before the Joint Committee of 
the Houses, the names of the members of which it is expected 
will be made known almost immediately, there is no reason for 
publishing the discussion now. There probably never was a more 
one-sided piece of Parliamentary work than the insertion of what 
are known as the telephone clauses, and none which have acted 
more injuriously on electric traction in England. 








INTERNATIONAL FIRE BRIGADES’ EXHIBITION AND TOURNAMENT, 
—This will be held in the Agricultural Hall, Islington, June 1zth 
to the 17th. This will be the largest and most important gather- 
ing of ‘‘fire fighters” the world has ever seen. Over 250 English 
brigades will take part in the competitions and displays. The 
Metropolitan Fire Brigade will give a special display. Teams and 
delegates, and in some instances appliances, horses, &c., will 
represent the following countries :—America—New York and 
Kansas, with Water Tower, Aerial Tanks, “‘ Flying Horses,” &¢,— 
New Zealand, India, France, Belgium, Russia, &c. Many of 
which will give special displays. All the large English manufac- 
turers of fire appliances—without exception—have already secured 
spaces. There will be a house fired every day, and escape displays, 
galloping competitions, general drill competitions, &c., will take 
place daily. Arrangements are being made to test and report 
upon fire preventives used in the construction of buildings, also 
life-saving appliances, &c., for which awards will be made. 


THE ENGINEERING EXCHANGE.—An agreement has now been 
entered into between the Engineering Exchange and the London 
Shipping Exchange, affording the former the use of the Shipping 
Exchange premises, and according to all its members—in addition 
—the full privileges appertaining to membership of the London 
Shipping Exchange, Billiter-street. This arrangement affords 
personal communication with a large body of men of business, 
more or less directly interested in engineering matters, and enables 
the Engineering Exchange to reduce the subscription of its mem- 
bers to £3 3s. per annum ; which subscription, it should be under- 
stood, includes full membership of the Shipping Exchange. 
Members have their own Committee, and are represented on the 
General-room Committee. As the general membership now con- 
siderable exceeds 1000, it has been decided that after June 30th 
next, an entrance fee of £5 5s. will be imposed on all new mem- 
bers. The office of the secretary, Mr. A. ‘I. Salisbury-Jones, is at 
33, Old Broad-street, E.C. ‘Change is held daily at 3.30 to4 p.m., 
the doors being closed to further admissions from 3.45 to 4 p.m., 
and a special Engineering Exchange day is appointed for each 
Tuesday at the above hour. Engineers visiting London can obtain 
an order to view the premises at any hour—except ‘Change time— 
on application to the secretary, or to a member of the Committee. 
The ne ved has writing, reading, and smoking-rooms, refresh- 
ment and dining-room, rd and Committee-rooms, lavatories, 
Exchange telegraph, tape, telephones, and other conveniences. 


THE INSTITUTION OF MARINE ENGINEERS.—The third annual 
dinner of the Institute of Marine Engineers was held on Wednes- 
day night at the Holborn Restaurant, the President, Mr. W. H. 
White, Assistant Controller of the Navy and Director of Naval 
Construction, in the chair. Among the company were Sir T. Suther- 
land, M.P., Sir E. Harland, M.P., Sir A. Haslam, Sir F. Bramwell, 
Admiral Sir V. Hamilton, Admiral C. A. Bridge, Admiral C. 
Domvile, Captain Johnson, Captain W. R. Martin, the President 
North-East Coast Institute of Engineers, Dr. W. Anderson, Mr. R. 
S. Donkin, M.P., Mr. W. Allan, M.P., Mr. J. Christie—Astrono- 
mer Royal—Mr. Manuel, Professor Biles, Major S. R. Jones, M.P., 
Captain Blackmore—Shipmasters’ Society—Professor Garnett, and 
Mr. P. Denny. Sir A. Haslam gave ‘‘ The Navy, Army, and 
Reserve Forces,” to which Admiral Sir V. Hamilton and Mr. W. 
Roberts, R.N.R., responded. The chairman then, according to 
the practice of this society, delivered the presidential address, 
and said that in recent years the introductionand development 
of swift toryedo vessels of very small size had resulted in the 
demand for very high speed in war ships of small dimensions. 
This demand had come from tacticians and naval: officers, 
not from naval architects. In attempting to meet these 
demands, naval architects, as well as marine engineers, had had to 
face great difficulties. ‘The cry was for greater speed, combined 
with powerful armaments, good coal supplies, and moderate 
dimensions. Higher speed demanded greater engine powers, and 
the limitation of dimensions necessarily imposed restrictions on 
space and weight. The marine engineer had done wonders in 
meeting these new conditions. We were not yet at the end of our 
resources in regard to the construction and propulsion of steam- 
ships, if the demand for higher speeds arose. There was no 
reason for thinking that our present position was a final one, or 
that progress was to be arrested at the point we had reached. 
Commercial considerations for merchant ships, and other considera- 
tions in war fleets, would determine what the steamships of the 
future should be. If the cost was not thought too great, naval 
architects and marine engineers would undertake to meet the con- 
ditions. Already we had better materiais than mild steel in view, 
and metallurgists had not said their last word. Various alloys of 
steel, aluminium, and other materials would give the possibility of a 
better association of strength with lightness, and freedom from 
corrosion. With these new materials, improvements in structural 
arrangements and engine design would be possible. A more cer- 
tain knowledge than heretofore was now attainable, by means of 
model experiments, respecting fluid resistance at unprecedented 
speeds, and the causes influencing the efficiency of propellers. 
New descriptions of boilers were being introduced. Liquid fuel 
might become a possible substitute for coal in vessels of exceptional 
speed, and might lead to large economies in weight of fuel. Ihe 
results attained in torpedo ts were object-lessons and model- 
experiments, which would be of inestimable value to those who 
might be called upon to deal with higher speeds in larger vessels. 
There would be an increasing need, therefore, for this institute, 
with all its educational appliances. Mr. Denny gave ‘‘ The Ship- 
ping Interest,” expressing the it that there might be a speedy 
revival in its prosperity. Mr. J. Glover, who responded, said that 
if the engineers would make fewer engines for the next three years 
better times would come. ‘‘ The Houses of Parliament,” acknow- 





ledged by Sir E, Harland and Mr. Allan, and other toasts 
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RAILWAY MATTERS. 


Tur lead in the introduction of dining-cars for third- 
class passengers is credited to the East Coast companies, and espe- 
cially the North-Eastern. 


ndon, Tilbury, and Southend Railway Com- 

Ss ~ from Southend to Romford was opened for public 
traffic on Wednesday morning. 

We are informed that the Belgian States Railway have 
ordered the patent ‘Coligny ” gas railway carriage roof lamp for 
lighting the whole of their international cars, as well as the state 
carriage of the King and the post-office vans. 


Ir is stated by the Liverpool Journal of Commerce 
that the contract for the extension of the Liverpool Overhead 
Railway from the new Rimrose wall to Crosby-road, opposite the 
Caradoc Hotel, has been let to Messrs. Holme and King. 


In the House of Parliament on Tuesday Viscount 
Wolmer asked the Under-Secretary of State for Foreign Affairs 
when the final and complete report of the Mombasa Railway 
survey would be presented to Parliament. In reply Sir E. Grey 
said the report had, as he had already stated, been presented, and 
will be distributed as soon as the maps, the preparation of which 
has caused a slight delay, are ready. 


In 1880 there were nineteen railways in the Republic 
of Mexico, with a total length of 654 miles, in 1892 there were 
eighty-nine roads, with an aggregate length of 6546 miles. In 
both cases only railways built under Federal concessions are 
counted. The total length of all kinds of railways in Mexico in 
1892 is given as follows :— Built under Federal concessions, 
6546 miles; city railways, 219°5; suburban railways, 114°7; 
yrivate railways, 44; railways on the Decauville system, 142°6. 
Motal, 7066°8 miles. 


Tur new line of railway from Bourne in Lincolnshire, 
to Sanby, in Leicestershire, has been opened to-day for goods and 
mineral traffic. It is the joint property of the Midlands and Great 
Northern Companies. The undertaking, which has cost about a 
quarter of a million, is eighteen miles long and passes through a 
picturesque agricultural and hunting country. This line will 
reduce the distance between the Eastern and Midland Western 
counties by about twenty miles, and the Midland Company are 
contemplating great improvements in their traffic thereby. It is 
intended to open it for passenger traffic early in July, when the 
joint company will take over the property of the tern and 
Midlands. 


On the 6th instant Sir Douglas Galton sat at the 
Surveyors’ Institution as arbitrator between the Leeds Tramways 
Company and the Leeds Corporation, who seek to purchase the 
undertaking of the tramways company. The amount claimed by 
the tramways company is £240,000; and the Corporation sought to 
compel the company to give particulars of the items on which that 
claim was made. But Mr. Cripps said some of the particulars 
asked for would be very expensive, and, in the view of the tram- 
way company, quite unnecessary, as they were basing their claim 
partly on a rental valuation. A discussion took place as to when 
the arbitration should be resumed, and it was mentioned that as 
Sir Richard Webster was absent in Paris no time could be fixed. 


A PECULIAR case of rail breakage was recently dis- 
cussed in a meeting of the ‘‘ Verein fuer Eisenbahnkunde.” On 
the Westerwald Railway, Germany, not less than eighty-one 
breakages of rails had been reported in a single day. Upon 
investigation as to the cause, it was found that on a very cold day 
the brakes of a fifteen-ton coal car had been left on through the 
carelessness of a brakeman. Consequently the wheels dragged, 
and a deep groove was worn into the tires. When at last the 
brake rod was broken, the hammer-like action of the wheels at 
each revolution caused the fractures in the rails. Engineering 
News says this is further proved by the fact that the breakages 
occurred in pairs, or exactly opposite other. The rails were of 
steel and 5kin. high, laid upon horizontals instead of cross-ties. 
The maximum grades were 1°66 per cent. 


Tue Persian Government has granted to M. Poliakoff, 

a railway contractor of Moscow, a ninety-nine years’ concession for 
the construction of a cart road between Kazvin, Resht, and 
Enzeli, a distance of about 125 miles, with the — of cultivating 
t ission to 


NOTES AND MEMORANDA. 


Messrs. Sampson AND Co., of Stroud, Gloucester, have 
now on order a double leather belt 5ft. 3in. wide and 110ft. long, 
made on their system without cross joints, to transmit 500 indicated 
horse-power. 


THE deaths registered last week in thirty-three great 
towns of ae and Wales corresponded to an annual rate of 
17°9 per 1000 of their aggregate population. In London, including 
the metropolitan workhouses, hospitals, and lunatic asylums 
situated outside registration London, 2643 births and 1458 deaths 
were registered last week. Allowing for increase of population, 
the births were seventy-two above and the deaths eighty-five 
below the average numbers in the corresponding weeks of the last 
ten years. The annual death rate per 1000 from all causes fell 
last week to 17°6, 


ProFEssoR BornstTg1n exhibited samples recently, 
before the Berlin Meteorological Society, of the material used in 
the construction of the recently destroyed balloon ‘* Humboldt.” 
This balloon had become ignited, accompanied by a violent explo- 
sion, while being emptied, without any definitely ascertainable 
cause. The speaker demonstrated how readily the outer surface 
of the material could be electrified by friction, and suggested that 
electricity had thus been generated, and had, as a spark-discharge, 
ignited the asitescaped. This source of danger—Nature says 
—could probably be removed by placing a few long metallic wires 
round the valve, 


In 1892 there were granted a total of 8417 Canadian 
patents, of which 2227 were taken by American citizens, 671 by 
Canadians, 298 by Englishmen, 106 by Germans, 26 by Frenchmen, 
and 89 by persons of other nationalities. It will thus be seen that 
nearly two-thirds of all the patents granted in Canada are to 
American inventors, and but for them the Canadian Patent Office 
would make a very poor showing. The entire receipts of the 
Canadian Patent Office were 84,720 dols., and the expenditure 
was 39,643 dols., leaving a profit of 45,000 dols. over expenses. 
It may be said that American inventors chiefly support the 
Canadian Patent Office as well as the Patent Bureau at Wash- 
ington. 


In a paper read before the Society of Engineers last 
Monday, it was mentioned that some idea of the advantage of the 
high-pressure water now obtainable from the Power Company’s 
mains, as compared with the low-pressure water from the ordinary 
supply, may be obtained by the following simple calculation :— 
Their charge is £20 for 100,000 gallons of water used in one 
quarter ; the pressure is at least 700]b. per square inch, and the 
energy stored in the water amounts to about 1,610,000,000 foot- 
pounds. £20 would pay for 600,000 gallons of town water at 9d. 
per 1000 gallons, a fair average price ; and assuming 50 lb. pressure 
per square inch would represent about 690,000, foot-pounds, 
there would therefore be a gain of 920,000,000 foot-pounds by 
using the Power Company’s water, or a saving of about 57 per cent. 


Art the last meeting of the Chemical Society a paper 
was read on “‘ The Boiling Points of Homologous Compounds. Part 
I. Simple and Mixed Ethers,” by James Walker, Ph.D., D.Sc. The 
author finds that the boiling points of many homologous series 
may be expressed by means of the relation T = aM, where T is 
the boiling point on the absolute scale, M the molecular weight, 
and a and / constants which have values peculiar to each series. 
He applies the formula to the ethers prepared and investigated by 
Dobriner and by Pinette. The difference between the calculated 
and observed values is generally considerably less than a degree. 
The following rule is a deduction from the formula:—The logarithm 
of the ratio of the absolute boiling points of any two members of a 
homologous series, divided by the logarithm of the ratio of their 
molecular weights, is constant. 


DurineG last year applications were made for 24,171 
British patents, 19,269 single designs and 258 sets of designs, and 
9101 trade marks. The gross receipts in 1892 were £199,859, 
against an expenditure of £96,822, both amounts being a good 
deal smaller than in 1891. While the number of applications for 
patents continues to increase, the percentage of patents granted is 
shown to be gradually diminishing. ‘‘ This,” says the recent 
report of the Ceupicien ener), “tis doubtless in some measure 
owing to the advantage taken by inventors of the provisions of 





the land on both sides of the road. It is said that per 

levy high tolls on vehicles, travellers, and beasts of burden, and 
the absence of any restriction as to the numher of foreigners to be 
employed on the road, make the concession a very valuable one. 
After the re-establishment of free transit through the Caucasus, 
which will probably follow the completion of the road, the receipts 
are expected to be very large. The grantee will have the refusal 
of a concession for the construction of a metalled road or of a 
railway between Kazvin and Enzeli, and is to be indemnified should 
other parties execute such a work. The cost of construction is 
estimated at £100,000. The eo Company’s railway and 
tramway lines between Teheran and its environs are now, accord- 
ing to a Reuter telegram, in the hands of the Russians, who are 
extending the railway and working the tramway. 


A Dauziet telegram says the fact that the Chignecto 
Marine Transport Company have failed to float the new issue of 
bonds for the completion of the ship railway from the Straits of 
Northumberland to the Bay of Fundy has caused great consterna- 
tion in St. John, New Brunswick, and it is feared that the work 
will have to be abandoned. This, however, is not feared in other 
quarters, and the Canadian Government is being asked for exten- 
sion of time. The work has been watched with great interest by 
engineers in all ts of the world, for the railway is unique of its 
kind. The works at each end have been nearly finished, and the 
track has been graded. The railway was undertaken by an Eng- 
lish company, who were promised 175,000 dols. annually for twenty 
years. It has been carried out thus far under the direction of Sir 
John Fowler and Sir B. Baker and other eminent engineers. The 
railway, which is seventeen miles long, is furnished with hydraulic 
lifts which will hoist the vessels upon huge flat cars. Four million 
dollars have already been sunk in the undertaking, and the new 
issue of bonds was to be for 1,600,000dols. The work could have 
been completed for that amount had the loan been secured. The 
railway would save vessels bound from the St. Lawrence to the 
United States ports the detour round Cape Breton. 


Tue Central Peruvian Railway across the Andes, which 
has lately been completed to Oroya, thirty miles beyond the 
summit, starts from sea level at Callao. Our Consul at Callao 
gives some interesting details of this remarkable work. It crosses 
the Andes range to Oroya, 136 miles from the coast. At the 
seventh mile it is 500ft. above the level of the sea, at the 18th 
1300ft., and at the 33rd 2800ft. At the 50th mile the elevation 
is about 6000ft., and the ascent upwards is steady and rapid until 
it reaches its highest point at the 106th mile, when the height is 
15,665ft.; in the next thirty miles it descends to 12,178ft. at 
Oroya, or nearly 120ft. in the mile, while the ascent from the sea 
is an average of 150ft. per mile. Smelting works have been esta- 
blished in places adjacent to the terminus, where ores from the 
neighbouring districts are reduced to a form suitable for con- 
veyance to the coast and exportation. Oroya is likely to become a 
pase of great commercial importance, and already there is unusual 

usiness movement and animation there. The Consul says it is to 
be hoped that the Government of Peru and the Peruvian Corpora- 
tion may soon find it mutually advantageous to extend the line by 
Tarma and Chanchamayo to the point at which the fluvial naviga- 
tion begins, for, when once it has direct and easy communication 
with the Amazonian regions and the Atlantic, Peru will be on the 
high road to prosperity. 





Section 4 of the Amendment Act of 1885, which prescribed that 
abandoned applications should at no time be open to public 
inspection or Se published by the Comptroller. Consequently, 
inventors who may be unable to proceed with their applications 
within the term first allowed by law are now in a position to renew 
their applications from time to time without risk of losing their 
rights, which would have taken place under the law as it stood 
before the amendment above mentioned. However, notwith- 
standing the diminished proportion of applications which obtain 
patents, the total number of patents issued annually has consider- 
ably increased since 1885,” 


At a recent meeting of the Berlin Meteorological 
Society Dr. Kremser gave some notes on the dryness of last April. 
Whereas the average fall in Prussia for April is 30 to 50 mm., the 
fall for last month was only 10 mm. in the extreme east, falling to 
1 mm. in the central region, and to 0 mm. in the west and south- 
west. In Berlin a measurable amount of rain fell on only one day, 
the 17th, amounting to 0°5 mm., so that this month was the driest 
recorded since observations were first made in Berlin. Up to the 
present time the driest month had been October, 1865, with a fall 
of 1mm. The period of drought began as early as March 21st or 
22nd, and in many parts of Prussia had lasted for forty days, being 
accompanied by absence of clouds and marked temperature ampli- 
tudes of 10deg. to 18deg. Dr. Less gave an account of the 
barometric conditions over Europe during the drought. They 
may be divided into three periods. In the first, at the end of 
March and the beginning of April, the highest pressure lay over 
France and Germany, the lowest over Russia as far as the Ural 
Mountains. In the second period, the middle of April, the area of 
high rressure had moved over towards England, while the lowest 
pressure had extended to the centre of Germany. In the third 
period a flat area of lowest pressure situated over the Atlantic had 
driven the area of highest pressure once more towards central 
Europe. 


In a recently-delivered lecture on ‘The Genesis and 
Exodus of Steam,” Mr. Babcock said :—‘‘If to produce 11b. of 
steam or water we mingle }1b. of hydrogen with $b. of oxygen, 
and ignite them by a spark of electricity or otherwise, a great 
expansion takes place with a violent explosion, and enough heat is 
liberated to have melted 20 lb. of steel, or 70 1b. of gold, or 350 Ib. 
of lead, if it could all have been imparted thereto ; and enough, 
if it were turned into dynamic energy, to have lifted 2600 tons lft. 
high, or to have exerted 24-horse power for an hour. The tem- 

erature produced, if we suppose the steam to retain its specific 
tat and the whole quantity to be burned at once, would be 
12,000 deg. Fah., or about that wished for by the exasperated 
Nebuchadnezzar when he ordered the furnace for the reception of 
his recalcitrant subjects to be heated seven times hotter than it 
was wont to be heated. It is believed, however, to be impossible 
ever to attain that excessive temperature by combustion, use 
long before it is reached the action of dissociation takes place, and 
the gases refuse to burn further until some of the heat has been 
radiated or otherwise disposed of. Nevertheless the oxy-hydrogen 
flame is still the hottest thing known to us except the electric 
spark, and is capable of fusing many of the most refractory sub- 
stances. When it is ca heat lime or magnesia to incan- 
descence it gives us the well-known calcium light, the most powerful 
artificial light known—except that of the electric arc.” 





MISCELLANEA. 


Messrs. N. HinGLey AND Sons announce that they have 
removed to new offices at No. 61, Gracechurch-street, E.C., from 
76, King William-street. Messrs. John H. Austin and Co. also 
announce that they removed to new offices at the same new address 
in Gracechurch-street. 


THE Aéronautical Society of Great Britain has called 
a general meeting of its members and friends at the Society of 
Arts, at 8 p.m. on Tuesday, the 13th instant, for the purpose of 
discussing how far Mr. Horatio Phillips’ experiments advance the 
object of mechanical flight. Application for admission may 
made to Mr. Fred. W. Brearey, Maidenstone Hill, Blackheath, S.E. 


At the meeting of the Manchester City Council, on 
Wednesday, Sir J. J. Harwood stated that there was only seventy 
days’ supply of water in the reservoirs, and unless rain came 
copiously the “— to the city would have to be curtailed. They 
might get some Thirlmere water soon, but not within seventy days. 
Within a year works which had cost Manchester twenty millions 
sterling would be opened. 


Owine to the rapid development of the picturesque 
district lying between Hythe and Sandgate, the Town Council of 
Hythe have instructed Messrs. Bailey-Denton, Son, and North, 
M Inst. C.E., to report upon the sewage system of their 
borough and its capability of extension. The ratepayers of Sea- 
brook desire to be included in the Hythe system if they can be 
admitted without detriment. 


Accorpine to Le Yacht, the French torpedo boat 
Lansquenet, launched at Nantes on May 18th, has attained a 
— of twenty-six knots, or nearly thirty statute miles an hour. 

he Lansquenet displaces 138 tons, is 165ft. 4in. long and 15ft. 
8in. broad, and draws 4ft. 3in. of water. She has twin screws and 
two triple-expansion engines, which together indicate 2800-horse 
wer. She is the fastest craft in the French navy, and, it might 
added, in any other. 


In a lecture on ‘‘ The Value of a Water Analysis,” in 
the Rensselaer Institute, Troy, Mr. W. P. Mason said :—‘‘ A water 
analysis is really not an analysis at all, properly so-called, but is a 
series of experiments undertaken with a view to assist the judg- 
ment in determining the potability of the supply. The numerical 
results of a water analysis are not only unintelligible to the general 
public, but are rot always capable of interpretation by a chemist, 
unless he be acquainted with the surroundings of the spot whence 
the sample was drawn, and be posted as to the analytical methods 
employed. It is very common for water to be sent for analysis, 
with the request that an opinion be returned as to its suitability 
for potable uses, while at the same time all information as to its 
source is not only unfurnished, but is intentionally withheld, with 
a view of tendering the desired report unprejudiced in character. 
Such action is not only a reflection upon the moral quality of the 
chemist, but it seriously hampers him in his efforts to formulate an 
opinion from the analytical results.” 


THE proposal of the Manchester Chamber of Commerce 
to make our Patent Law like that of America, with respect to pre- 
liminary examinations, was considered by the London Chamber of 
Commerce on Monday, and the proposal that it should co-operate 
with Manchester in bringing a Bill before Parliament for this pur- 
pose was not supported. There is a widespread but vague suppo- 
sition that the American patent when issued implies more or less 
guarantee of validity, and that the preliminary examination secures 
this. It was explained by Mr. Lloyd Wise, by Mr. Mewburn, and 
by Mr. W. W. Beaumont that this supposition was quite ground- 
less, and that an American patentee has no more security against 
the action of the legal effect of any subsequently found form of 
anticipation, than has the British yo while the system often 
puts him to great expense which the English system does not 
involve. A case in point was mentioned in the ‘ Miscellanea ” 
column of our last issue, and Mr. Lloyd Wise, at the meeting 
referred to, mentioned very powerful reasons against the examina- 
tion system, and proposed a modified form which would be 
useful to inventors, and would afford so.ne security. 


Important harbour extension works have been completed 
at Tunis. Tunis is separated from the sea by Lake El Bahira, 
the natural depth of which varies from 2ft. to 5ft. With the 
exception of the long and tortuous canal which constituted the port 
of Goletta, there used to be no haven for shipping; and large 
vessels were obliged to lie at a distance of between two and three 
miles from the shore. A basin of about twenty-eight acres in 
extent has now been excavated in front of the city to a depth of 
23ft., and this, by means of a canal that has been dredged through 
the lake, also to a depth of 23ft., communicates with an outer 
harbour which is protected on the northern side by a substantial 
jetty. The canal has an extreme breadth of 72ft., the outer 
harbour of 330ft., and midway in the canal there is a spacious 
waiting and passing station. Henceforth all French cruisers of not 
more than 2600 tons displacement, as well as ironclad gun vessels 
and all types of torpedo boats, can go up to Tunis, and even the 
light sea-going ironclads of the Charner class can proceed hither. 
The port guardship Hirondelle, which at present lies a mile from 
land, will in the future lie comfortably alongside a quay, together 
with trading vessels of considerable tonnage. 


In the House of Commons on Tuesday, Mr. Forwood 
asked the Financial Secretary to the War-office whether the War- 
office, before sending invitations to persons to tender for war 
material, adopted measures to ascertain the competency of the 
persons so invited to execute the work in a satisfactory and 
efficient manner, and whether it was the practice of the 
Department to accept the tender which was the lowest as regards 
price from one of the selected firms, provided in other respects it 
complied with the form of tender and specifications. In reply, 
Mr. Woodall said full inquiries are made as to a firm first applying 
for a contract ; and if their price is satisfactory, trial orders are 
generally given, increasing in amount until the firm has approved 
itself equal to the requirements of a e contract. It is the 
practice to accept, from among approved firms, the tender of the 
firm which offers at the lowest price, provided the rate of delivery 
is satisfactory; but the Secretary of State reserves to himself 
liberty to divide the order if he thinks it desirable to keep two or 
more firms at work. In the case also of exceptional warlike stores, 
on the efficiency of which much may y= sg the experience in the 
past with the firms which compete is taken into account as well as 
the price. 


A SPECIAL meeting of the Manchester City Council was 
held on Wednesday, at which the report of the special committee 
on the Ship Canal was adopted, and in accordance with it a reso- 
lution was passed by which the corporation undertake to lend to 
the Ship Canal Company two millions, or so much of that sum as 
the company may require, for the authorised purposes, as defined 
under the recently passed Act. Sir John Harwood, one of the 
corporation directors hitherto, said that the corporation had not 
yet issued the stock for loan. The London and North-Western 
and the Great Western Railway Companies claimed together 
upwards of half a million from the arbitrator, and until that sum 
was paid the companies would not give up their old lines, which 
the Canal Company wished to cut through, now that the deviation 
railways carrying the companies’ lines over the canal have been 
completed. en these lines were handed over he believed the 
work could be completed in five months, and if the railway people 
gave way at once the canal might be opened in January next. 
At present the railway representatives were inexorable. He 
thought it was an ep thing that the London and North- 
Western Company, who had frequently received assistance from 
the corporation, should refuse to accept its guarantee that the 
money would be paid and withhold the line. 
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{ HIGH-SPEED LOCOMOTIVE. | to take her from England to the Cape of Good Hope and 


aa ae " by M 11. | Natal and back, the discomfort to passengers of coaling at 

_ illustrate a locomotive engine designed by Mr. Tyrrell, | ports of call will be avoided. Under ordinary circumstances 

pt og Pa gg ay wage San te te — | it is anticipated that the Gaul will cross the bars at East 
emselves. is clea é volves | ) Jurban (Natal), ill] 

much the same idea as that on which Mr. Winby’s Chicago Kendien Gage etGoek Hoge) anh Darken (Metal)ent “4 ane 


engine is based. But Mr. Tyrrell has only two cylinders | 











SECTION THROUCH | 
RICKHT HAND CYLINCER 


where Mr. Winby has four cylinders. In Mr. Tyrrell’s design 
there are two driving axles, one cranked, and each cylinder 
has two connecting rods. 

We see no reason to doubt that the arrangement would 
work. The weak point is the crosshead, which would be sub- 
jected to awkward strains if one pair of wheels began to slip 
while the others did not, but there is nothing about this that 
could not be overcome. 

Unlike Mr. Winby’s design, Mr. Tyrrell’s never was carried 
into practice. The original drawing from which our engrav- 
ing has been prepared was made in 1882, and we think our 
readers will agree with us that the idea is so ingenious, and 
has been so well worked out, that it is very well worth put- 
ting on record in our columns. 


passengers and goods direct on to the whaives at those places. 
Messrs. Harland and Wolff are constructing for the Union 
Steamship Company, in addition to the Gau', two other 


OUTLET 

















NEW STEAMER FOR THE SOUTH AFRICAN 
TRADE. 


THE twin-screw steamer Gaul, which has been built by 
Messrs. Harland and Wolff, Belfast, we illustrate on page 494. 
The leading dimensions of the Gaul are:—Length, 400ft.; 
breadth, 47ft.; and depth, 31ft.; and her gross tonnage 4700 
tons. She is propelled by two sets of triple - expansion 
engines, with cylinders of 184in., 30in., and 50in. in each set = = 
of engines, and a stroke of 42in. The engines on her trial 
trip developed an indicated power of 2200 horses, and on the 
run round from Belfast and Cardiff to Southampton the 
Gaul averaged over 12 knots speed. She is fitted with | exactly similar vessels, to be named Goth and Greek respec- 
manganese bronze screws. | tively, and these vessels will be ready for service in a short time. 

The Gaul, while providing a very large carrying capacity | One of our views shows the ship in dry dock, the other 
for cargo on a light draught of water, has unusually complete | afloat. In the dry dock view the building on the left is part 
passenger accommodation for first, second, and third-class | of Messrs. Harland and Wolff's boiler-shop, while on the right 
passengers, all of whom will be accommodated on the upper | is the boiler and engine-house of the dock. The large vessel 
deck. She is fitted with every convenience, including electric | behind the Gaul is the Pacific Steam Navigation Company’s 
light, refrigerator, and cold chambers for the conveyance of | new ship Orcana. 




















Section of the Multiple Disintegrator 





THE MULTIPLE DISINTEGRATOR 


| in percussive disintegrators of equal size. 
















pany, and she is in some respects the complement, so to 
speak, of the Scot. The latter is a first-class high-speed 
passenger steamer, and the Gaul may be regarded as a typical 
high-speed cargo boat, fitted to carry passengers with 
unusual comfort. There is every reason to believe that such 
vessels as the Gaul, 
Goth, and Greek are 
admirably suited to the 
requirements of the 
South African trade, 
which can scarcely yet 
be regarded as a pas- 
senger trade in the 
same light as the At- 
lantic express service. 


THE “MULTIPLE” 
DISINTEGRATOR. 
THE engravings here- 

jx & with ——— a new 
: ; form of disintegrator 
x reer 5 now made by the Hardy 
\TEcRe Patent Pick Company, 
= Sheffield. This disin- 

tegrator reduces mate- 
rial by percussion, and 
is so constructed that 
the substances are sub- 
jected as they progress 
through the machine 
to the percussive action 
of several separate sets 
of beaters of increasing 
lengths and velocities 
working in separate chambers as shown in the accom- 
nying section. The whole circumference of each cham- 
oe is provided with serrated linings of hard chilled iron, 
which are used as grinding surfaces, and this arrangement 
gives about eight times the grinding surface usually employed 
The chambers 


mew Pap 


| increase in diameter as they approach the outlet, and 


| air from the inlet to the outlet. 


the fan action of the large beaters in drawing the air from the 
chambers of the smaller ones, produces a through current of 
The material enters the 


| smallest beating chamber, and from thence passes through 


| the others, being subjected to repea' 





provisions and fruit. As the Gaul will carry sufficient coal! The Gaul has been built for the Union Steamship Com- 


ted percussive action, 
increasing in intensity in each successive chamber, and the 
current of air is continually carrying away the finished 
material. In the production of fine powders the action of the 
machine is not dependent upon grids or screens, although 
provision is made for a screen if it is deemed desirable to use 
one. This may be placed at the outlet, but it is not subjected 
to any beating action, and is only used when necessary to 
prevent any small pieces of unreduced material from escaping. 
Rags, leather, and similar materials, as well as moist sub- 
stances, are treated by the machine, and we are told that fine 
and impalpable powders are produced from maize, which can 
be ground to the fineness and softness of wheat flour. Glue 
and sugar and husks of various seeds, leaves, and vegetable 
fibres can, we are informed, be reduced to any required degree 
of fineness. The special features of the machine are its large 
grinding surface, its adaptability for fine grinding producing 
a beautiful soft and even sample, and treating materials that 
would clog ordinary machines. 








Tue LonDON CHAMBER OF ARBITRATION is now organised, and a 
number of cases have been quickly and economically settled by it. 
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BARREL DRILLING 


MESSRS. LUDWIG LOEWE AND CO., ENGINEERS 























“Twe Exomenr’ 


RIFLE BARREL AND TUBE 
MACHINE. 

We have recently been shown some specimens of rifle 
barrels drilled on a machine which we illustrate, and 
which, from all appearances, would indicate that this 
new tool is one of great importance to the manufacturers of 


NEW DRILLING 





Fig. 3 


driving mechanism with its automatic stop motion is‘shown ; hand wheels. 


in Fig. 3. 

The fore end of the barrel, the outside of which has pre- 
viously been turned, runs in a rest which is held in a horizon- 
tally adjustable carriage. This carriage also holds the bush- 
ings which guide the drills at a point where they enter the 





Fig. 1 


DRILLING MACHINE 


‘ 
small arms. The barrels shown us were 29in. long, and were | barrels. At the other end of the bed are two sliding carriages, 


for 30lin. calibre rifles. The hole was drilled straight through | into which are clamped the long drills. 


When drilling, these 


from one end to the other without once removing the drill, | carriages are automatically worked by screw feeds, which are 


and was of such a quality of straightness and finish that only | 


about ‘008in. was left for finish reaming. After drilling, the 





Fig. 2—REAMING MACHINE 


bore is finished by running through three reamers, the first 
of which enlarges the hole -004in., the second -002in., and the 
third -0015in. No other tools ave necessary to bring the holes 
to size before rifling operations. The drilling machine is 
arranged on a long horizontal bed. It has two spindles, which 
are driven independently, and carry self-centreing chucks, 
Which revolve the barrels, A general plan view of the 


driven by connecting mechanism from the spindle. The 
drill is fed through the barrel from one end to the other with- 


—_s 
y 
ft 


A 


out once removing or stopping, and without any straightening 
during the drilling process. To avoid breaking the drill, a 
friction disc is arranged with the pulley, which is adjustable 
in such a way as to stop the spindle when the drill is tested 
to the utmost. This may happen when the material of the 
barrel is not uniform. When the hole is finished the machine 
stops automatically. The drills can be quickly removed by 


| 
| 


MACHINE 





Swan Eno. 


At the headstock end of the machine are 
arranged the oil pumps, which supply oil for the drills, and 
for the removal of the chips. 

The drill itself is of peculiar construction (Fig. 4). Run- 
ning its entire length are two grooves, one through which the 
oil is conducted in a brass tube to the cutting end, and the 
other through which the chips are ejected by the waste oil. 


| The end of the drill, which is clamped in the feed carriage, is 


| connected with the oil pumps by telescoping tubes, and the 
| oil is forced through the drill at an enormous pressure to 
| remove all the chips, so that the drill 


| that the barrels can be drilled exactly 


| can keep five machines in operation. 


| drill 50 to 60 holes 8hin. long and }#in. 


| ten hours. 
| machines in operation. 


never becomes clogged. The result is 





<4 







to a uniform size, and very little allow- 
ance is necessary for finishing. 

The manufacturers state that one of 
these machines will drill twelve holes 
30in. long and ‘300in. diameter in ten 
hours, and that one unskilled attendant 


The same method is applied to drilling 
the receiver or body of the magazine 
rifles. On this work one attendant can 


diameter on a three spindle machine in 
He also can keep four 
The advantages 
claimed for the system are:—(1) The 
drilling machines, being entirely auto- 
matic, can be attended by unskilled 
operators. (2) The drills being fed 
through from one side to the other, the 
barrels can be drilled very close to size, 
thus saving several reaming operations. 
(3) As the section of the drill is nearly a 
complete cylinder, and an accumulation 
of chips is impossible, it is accurately 
guided the entire length of the hole, and 
no barrels are wasted from bad drilling. 
(4) The holes are drilled so straight that 
the processes of straightening are reduced 

& minimum, and a better quality of 
barrel is produced. 

A five-spindle reaming machine—Fig. 
2—is designed to accompany the drill- 
ing machine, by the use of which the bore 
is brought to exact size by simple ream- 
ing operations that are performed between 
the various turning and straightening 
operations. The machine consists of a 
head with five spindles, that are driven by 
screw gearing to secure smooth working, 
and a carriage into which are fastened 
the barrels. These barrels are held in 
| the middle by a ball joint fastening, the 
| muzzle end being placed in a fork, so 
| that they may give way in all directions. 
| The machine is arranged to stand in an 

inclined position, so that the oil, which 
is forced into the muzzle, may run 
| through the barrel, removing the chips 
and lubricating the reamers. The 
| method of manipulation is as follows :— 
| The carriage is first run to the head- 
stock of the machine by means of the 
hand wheel, and the shanks of the 
reamers are passed through the barrels 
and fastened to the chucks on the spin- 
| dles. The barrels are then fastened in 
| place, and the reaming is done by drawing the barrels over 
the reamers automatically. The cutting end of one of the 
reamers is shown in Fig. 5. The machine stops automati- 
cally when the reaming is complete. One man attends two 
machines, thereby reaming ten barrels at once, and each 
machine is capable of performing from 125 to 150 reaming 
operations in ten hours. 

Messrs. Ludw. Loewe and Co., the manufacturers of these 
machines, who are represented by Mr. H. F. L. Orcutt, at 
their London office, 145, Cannon-street, E.C., have tested 
and perfected them, and now have over forty-five of the 
drilling machines—with reaming machines to accompany—in 
daily use in their Berlin rifle factories. They are not only of 
interest to manufacturers of small arms, but also to engineers 
generally, as, by this method, the problem of drilling long 
holes in solid material, which is at present an expensive and 
difficult operation, seems to have been practically solved. 
For instance, Messrs. Loewe and Co. are now drilling holes 
in steel bars 10in. long and 3 millimetres in diameter. 
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Formerly the expense of drilling these holes was about 1s. 6d., 
but by this new method the cost is reduced to about 2d. The 
machines and the drills are patented in the principal Euro- 
pean countries. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves —— the opinions of our 





HIGH-PRESSURE COMPOUND ENGINES. 


Str,—As it is some time since you published my first letter on 
the subject, and as it is in response to your foot-note to it that I 
write this, I think it will be advisable to repeat the letter, &c.:— 


Sir,—In your issue of the 23rd March, under the heading of ‘‘ L h 
and Trial ips you give an account of the alterations to the machinery 
of the s.s. Mark Lane, an old st having pound engi and 
entirely worn-out boilers, and further state that as it was absolutely 
necessary something should be done in her machinery department, the 
case was laid before the Central Marine Engine Works, of Hartlepool, 
who advised as the best course, from an engineering point of view, that 
the old machinery be entirely taken out and new triple engines of the 
latest design fi on board, so as to secure the highest economy prevailing 
at the present day; failing this the plan was adopted of converting them 








to high-pressure compounds, working at 120 Ib. ure, &c. &c. 
This article would lead some shipowners to e that the Central 
Marine Engine Works, of Hartlepool, were introducing, in the interest of 





shipping, something novel and cheap, the results of which were not 
known at the present time. Allow me, through the medium of your 
valued paper, to point out to the anxiously interested shipowners therein 
indicated, that this is not so, and that the Central Marine Engine Works, 
of Hartlepool, are evidently some years behind the times when the con- 
verting of old marine machinery is concerned, otherwise they would have 
advised the alterations to high-pressure compounds in the first place, but 
not at 120 Ib. pressure. 

It has been aw known for years, to some Liverpool engineers 
at any rate, t high-pressure compounds can be worked at 1501b. to 
160 lb. po with as good results in consumption as the best triples 
worked at the same pressure, and that the cost of altering old compound 
machinery to the above pressure is little, if anything, greater than 
altering them to 1201b. pressure, which is stated in the same article will 
give an economy midway—only—between the old compounds and 
modern triple engines. That this P sg of converting has been fully, 
practically and satisfactorily tested the following will show. 

In 1887 Messrs. F. Leyland and Co., of this city, altered the machinery 
of their s.s. Algerian to high-pressure compounds, working at 150 1b. 
pressure, and have since, and in like manner, altered the machinery of 
six other of their steamers, besides building for their Mediterranean 
trade two new steamers with engines worked on the same principle and 
at the same pressure; and other firms have adopted the same plan in 
converting the machinery of old steamers, the results being that, whilst 
maintaining the original speed, the consumption of coal has been reduced 
to the same amount as would have been used if triple engines had been 
substituted ; that is to say, the amount of coal consumed per indicated 
horse-power is the same in both cases at the same pressure. 

28, Water-street, Liverpool, CRroMPTON ASHLIN. 

April 3rd. 


[{Mr. Ashlin’s statement is so important, and involves such large issues, 
that it is much to be desired that figures confirming the accuracy of his 
assertions should be supplied by himself, or some other correspondent in 
possession of the facts. We illustrated the engines of the s.s. Minho, one 
of the vessels referred to, in our impression for August 2Ist, 1891. We 
shall be very glad to have from our Seisenpotiiant taka concerning her 
performance since that date.—Ep. E.] 

In response to the above I send you the following particulars, 
and as they are actual facts obtained from simply an advancement 
in the working pressure of the ordinary compound engine, it is 
unnecessary to enter into any theoretical explanation as to how or 
why the results are obtained. In the first place, let me point out 
that I neither desire nor intend to advocate a two-crank engine 
against a three-crank engine, neither would I think of making a 
new engine with less than three cranks, ‘except in special cases 
such as small engines, &c.,” as I consider that the smoothness of 
the three-crank engine in running and the decrease in the liability 
to race, counterbalances to a certain extent the extra cost for the 
additiona! engine, the stores expended on it, and the extra power 
required to overcome the additional friction, &c.; but where exist- 
ing machinery with two cranks only—two cranks have served 
without complaint for many years—has to be altered to carry the 
higher pressure of to-day, and as equal efficiency in consumption 
can be obtained without adding a third engine, as well as economy 
of space, it certainly is not worth while going to the expense of 
doing so simply to obtain a smoother running engine, more especi- 
ally if the steamer in question is a cargo boat, as in her case the 
advantage to be gained by smoothness of running is not of so 
much consequence, and certainly not a compensation for the extra 
cost, &c. &c. 

You will no doubt remember that some eight or nine years ago 
triple expansion engines were an acknowledged success, were being 
adopted in all new steamers, and raised the question amongst ship- 
owners as to how they would be able, “ with their ordinary boats 
with compound engines,” to compete with the new type and con- 
sequent decrease in the consumption of fuel. The opinion generally 
adopted was that the compound machinery would have to be 
replaced to enable them to Y so; it was then that we advocated 
the adaptation of the oe | compound engines to the higher pres- 
sures, and argued that all the expansions necessary sect be 
obtained by ———s an earlier cut-off in the high-pressure 
cylinder, and without the addition of an intermediate cylinder. 

is, toa great extent, was acknowledged, but it was contended 
that to get the required number of expansions the cut-off would 
have to be much less than half-stroke, that to do so was impractic- 
able, as the engineers would not have proper control in starting 
and reversing the engines, and that it would require a separate 
expansion valve. This we have proved to be nonsense, as we have 
engines cutting-off at one-quarter of the stroke without any 
separate expansion valve, and with the ordinary link motion and 
slot lever only, having a range of cut-offs from less than one- 
quarter to five-eighths the stroke, and with a starting valve to 
each engine we can handle and reverse them without any difficulty 
or delay. This objection would, I think, soon have been overcome; 
but on top of it all was adduced what was at once considered a 
fatal objection, ‘‘and one that could be overcome only by the 
adoption of the intermediate engine,” viz., directly exposing the 
high-pressure cylinder with its greatly increased temperature to 
the low temperature of the low-pressure cylinder, and so causing 
excessive condensation. Although we did not agree with this 
theory, we could not positively refute it, as we could not bring 

ae aaa against it, this plan of engine not having then 

However, we could not see why a good servant of long standing 
should be dismissed without, at any rate, a fair trial, and in talking 
the matter over with Mr. H. Turner, of this city, who was equally 
with myself advocating this scheme, we devised a plan to overcome 
the difficulty, and in February of 1885 took out a patent for what 
was known as “‘ Ashlin and Turner’s Heat Retainer,” which was a 
+ ag containing a thin sheet copper spiral, which we placed in 
the line of exhaust between the two cylinders, and as the exhaust 
steam. passed from the one cylinder to the other it had to wind 
against the thin sheet copper coil, which at once got heated up, 
and interposed between the two cylinders the continually hea‘ 
surfaces of a spiral baffle-plate, and so prevented the low 
temperature of the one cylinder coming in contact with the 
other. The following is a diagram showing it as fitted to the 
s.s. Algerian. Mr. Evans, who also advocated this system, held 
the same views as ourselves, but adopted the “heat retainer” in 
the first place, as he considered that in taking such an onward 
step in ordinary pounds as jumping from 901b. to 150]b. 
pressure it behoved him to take every precaution. He ran the 
Algerian one or two trips with the coil in place, and the tempera- 
tures given on the diagram were taken by him. He was so satisfied 
with the performance of the compound engine at 150 lb. working 
pressure, that he altered others in the same way, still adopting the 
‘heat retainer,” but in the meantime he was experimenting with 





the copper coil in place and the coil withdrawn, and found that the 
difference was hardly perceptible, and after continued testing he 
felt so satisfied that the anticipated danger was gy that he 
dispensed with the ‘‘ heat retainer” altogether, and, so far as we 
know, they have never been fitted since. Beyond increasing the 
pressure, reducing the size of the cylinders, and altering the feed- 
pumps, &c., to suit the increased pressure, this was really the only 
alteration on the old compound engine; and when this és heat 
retainer” was dispensed with, the converted engine became simply 
an ordinary compound engine worked at 150 lb. to 1601b. pressure, 
therefore no one can claim credit for any novelty in the design or 
plan. We claim the credit for having invented and introduced an 
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apparatus which furthered its adoption and enabled its trial 
without fear, but to Mr. Neville Evans, superintendent engineer 
to Messrs. F. Leyland and Co., of this city, is due the credit of 
having been the first to adopt this plan of conversion, to prove its 
practicability and economy, and that the anticipated danger of 
excessive condensation was imaginary. 

It was in 1887 that an opportunity offered itself to Mr. Evans to 
iy this plan to one of the steamers under his supervision, and 
on his explaining the matter to the late Mr. F. Leyland, and 
recommending its adoption at 1501b. pressure, he at once gras 
the idea and gave his consent to apply it to his steamship Algerian, 
the steamer named in my first letter ; therefore, had it not been 
for the advocacy of this principle by Mr. Evans and the enterprise 
of the late Mr. F'. Leyland, it would not have been tried when it was, 
and most likely not until we had had an available steamer to try it 
on ; for nearly every shipowner and engineer before whom we put 
the matter ridiculed the idea, and most engine manufacturers 
treated it in the same way. This was my tirst experience with 
high-pressure compounds ; my last has been the conversion to a 
working pressure of 1601b. per square inch—‘‘101b. in excess of 
anything that has been done on this plan before”—of a pair of 
compound marine engines of 1200 indicated horse-power, at a 
working pressure of 901b. per square inch. This was carried out 
by Messrs. R. Stephenson and Co., of Newcastle-on-Tyne, and 
below I give the results ; but first I may say I have the permission 
of the owners, who have several steamers fitted with the latest 
examples of triple engines, to state that the results dre perfectly 
satisfactory, giving an economy at least equal to any of their triple 


engines, 

"t do not consider it necessary to give plans of the manner in 
which this conversion was made, as it is simply reducing or increas- 
ing, as the case may be, the dimensions of the ordinary compound 
engines, to suit and stand 160 lb. working pressure, and the chances 
are that in no two cases would the plans be the same; in each 
Sa og case there will be details of adaptation, size of passages, 

c. &c., that can only be determined on examination of the 
entrain case to be dealt with, and as each firm of engine manu- 

acturers have a practice and design distinct from other firms, it 
would be useless to put forward the plans that I have adopted, 
and in this particular case especially I don’t suppose they would be 
suitable for one in a hundred conversions, as we had to put in 
entirely new cylinders, accident having rendered the old ones practi- 
cally useless for any pressure. Under ordinary circumstances we 
would have rep! the high-pressure cylinder, only ‘‘ we do this in 
preference to lining up the old cylinder, &c., as proportionately 
it costs very little more, and enables us to fit a piston-valve—Mr. 
Evans uses Church’s valves—which we consider, for more reasons 
than one, the most satisfactory in the end.” 

The steamer in question is built of iron, on the spar deck plan, 
and is 300ft. x 37ft. x 22$ft. draught, at which her total displace- 
ment is 5100 tons ; the original engines were 35in. + 70in. x 48in., 
with 4600 square feet of heating surface contained in twodouble-ended 
boilers, working at a pressure of 90 1b. per square inch, eight 
furnaces with a pw combustion chambers to each, containing 
140 square feet of grate surface, at which we could easily maintain 
1200 indicated horse-power. 

It must be distinctly understood that except for winch work, 
when loading or discharging, all consumptions given in this letter 
include coal used for all purposes, such as steering engine, galley, 
&c. &c., the average consumption being the above amount of coal 
divided by the time cutegied: onthe run. As we were renewing 
the cylinders we took the opportunity to reduce their diameter, 
1200 indicated horse-power being the extreme we shall require, and 
for which we have proportioned the boilers. The new cylinders are 
24in. + 64in. x 48in., a proportion of seven to one, with 3600 square 
feet of heating surface contained in two single-ended boilers working 
at a pressure of 160 lb. per square inch, six corrugated and inter- 
changeable furnaces with separate combustion chambers to each, 90 
square feet of grate surface, and equal to 1200 indicated horse-power. 
The valves are worked by the ordinary link-motion without any 
separate expansion valve, the variation in cut-off being obtained by 
running the links in or out and adjusting a block on the high- 
pressure engine only, working in a slot in the weigh shaft lever 
that takes the ends of the drag-links. The f umps were 
altered to suit the increased pressure, and fitted with new valve- 
boxes, and we also fitted a new feed donkey, ‘‘ Deane duplex,” to 
suit the increased pressure, the old propeller, 16ft. diameter by 
19}ft. pitch, although not the best for the present trials, we left on 
without alteration. 

Herewith we send you a copy of the diagrams sent us ; they are 
only used by us for the pu of noting the conditions under 
which the engines are working. Our experience is that for the 
ane of showing the indicated horse-power really expended in 

riving the steamer, the speed and distance actually travelled, they 
are not reliable, more particularly with cargo steamers of the 
tramp class, I have never yet seen the engineer, of this class 
of steamer at any rate, who, during the ten minutes or so 
occupied in taking diagrams, could withstand the temptation to give 
her a little more steam than usual, or to adopt one of the many 
devices so well known to them to improve the indicated horse-power, 
even to making the diagrams to template. I suppose it must not be 
put down to any wish to actually deceive, but should be attributed 
to that instinctive desire that possesses nearly every one to 











pose as doing a little better than his neighbour, and in th 
that his version will be accepted without question. * nde 
“fairy tales” periodically published abroad as to the productive 
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power of a pound of coal as compiled from diagrams taken on 
steamers of the tramp class when abroad, and the imaginative 
powers of those interested, this ‘little bit more” has grown in 
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course of time to such a very big bit, especially amongst engine 
manufacturers and guarantee engineers, that it has me a 
perfect fallacy to compute coal cdnsumption per indicated horse- 
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power calculated from diagrams taken when abroad ; but anyone 
who still believes in consumption per indicated horse-power calcu- 
lated from such diagrams can take his choice from those given and 
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work them out to his own liki The high-pressure slide valve 
on this steamer is set to cut off at 26in. of the stroke, the leads 
then being ygin. at the top and yin. at the bottom, and the fact 
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ining lead in reducing the cut-off will explain the increase 

of one. The lavivactions given to the chief engineer were 
- run the boat at a speed giving anything between 192 and 200 
knots per day, and to keep the consumption as near twelve tons 
er day as possible ; this small limit was given as the greater part 
rr the bunker coal was Pocahontas—quite equal to Cardiff—and 
the owners were desirous to know what was the least advisable 
amount that might be consumed, On the run home from Charles- 
town she travelled 3452 knots at an average of 197 knots per day, 
174 days steaming, consuming 220 tons of coal—three-fourths 
Pocahontas and one-fourth bad Durham—equal to 12} tons per 
day for all purposes, steam 1601b., vacuum 25in, and 46 revolutions. 

No. 1 diagrams are taken with the links thrown in one turn of 
the wheel and the drag-link block run in to its utmost, cutting off 
at an average of 1lin, of the stroke, and giving 548 indicated horse- 
power at 40 revolutions, No. 2 diagrams are taken with the links 
thrown in one-half turn of the wheel, and the drag-link block run 
in to its utmost, cutting off at an average of 13in. of the stroke 
and giving 646 indicated horse power at 44 revolutions. No. 3 
diagrams are taken with the links set full out by the wheel and the 
drag-link block run in to its utmost, cutting off at an average of 
lblin. of the stroke and giving 780 indicated horse-power at 47 
revolutions. No. 4 diagrams are taken with the links full 
out by the wheel, and the drag-link block run in about half-way, 
cutting off at an average of 20}in. of the stroke, and giving 
083 indicated horse-power at 51 revolutions, 

Judging from the average number of revolutions, 46, taken 
from the log, I should take No. 3 to be the working diagrams, and 
these cards would give a consumption for all purposes, including 
steam steering engine, galley, &c., of something under 1°6 lb. per 
indicated eo This being her first voyage after the 
alterations, and being anxious to get a scale on the boilers, we did 
not use the evaporator at all, but used the blow-off every watch ; 
and there was also a good deal of waste through the — of 
the feed-pump glands leaking, so that the auxiliary feed from the 
sea was on the whole run, and this would increase her consump- 
tion, but against this should be set off good weather 
during the whole run, and a most complete and automatic 
system of circulation in the boilers — patented — which I 
may briefly describe as follows, viz.: ‘‘The spaces between the 
combustion chambers are closed in right down to the bottom of the 
boiler, having only a small opening for inlet at the bottom next to 
the skin of the boiler, and outlets only above the water level ; by 
these means an oblong tube is constructed, having two of its sides 
tormed by sides of the combustion chambers, and the intense heat 
in the combustion chambers acting through these sides on to the 
water in the said tubes quickly sets up evaporation, and as the 
water so evaporated passes off as steam into the steam chest, it is 
replaced through the only inlet,” viz. : ‘‘That on the shell of the 
boiler, this circulation commences very soon after the fires are 
lighted, slowly at first, and gradually increasing in rapidity until it 
throws a regular stream out at the top, and so strong is this stream 
that we have to close in the top, leaving openings at the sides 
only so as to prevent its spouting up into the steam chest. This 
action continues all the time whilst under steam, whether the 
engines are working or not, under banked fires, and until the fires 
are drawn and the temperature in the boiler is reduced to below 
212 deg., and when first raising steam we can ‘automatically’ get 
the bottom of the boilers heated before there is a pound of steam 
on the boiler. These tubes are so made with plates, rods and 
cotters, that they can be taken down in a very fr time if the 
combustion chamber sides require cleaning, and almost as quickly 
put together again.” 

The best comparative run I can give is when on a similar voyage, 
under about similar circumstances, and with the original machinery, 
she made 3317 knots at about the same speed per day, on a 
consumption of 295 tons of Cardiff coal = 11°24 knots per ton of 
coal consumed, as against, with the high-pressure compound 
machinery, 3452 knots, on a consumption of 220 tons Pocahontas, 
&c., coal—equal to Cardiff coal = 15°69 knots per ton of coal con- 
sumed. We don’t for a moment say that this difference would be 
maintained over an average of, say, two years, as we do not find 
that, when averaged over a length of time, the difference in con- 
sumption between an ordinary compound and triple machinery is 
more than 15 per cent. in favour of the triple; but we have every 
reason for Gene that the adoption of the automatic circu- 
lator, particularly as it is continuous, will add to the saving of 
coal. We have tried it within the past six months in three of our 
own steamers, and with the same results in each case. 

The following will give an idea of the economy of these engines 
as against the most improved triple engines, and for the benefit 
of those who are continually stating the contrary, will also show 
that it is not necessary fora steamer to average nine knots per hour 
to travel from Cardiff to Genoa in ten days. In reading the follow- 
ing as a comparative statement, it should be remembered that the 
smaller the boat the more easily it is affected by bad weather, and 
therefore allowances should be made for the smaller boat in this 
respect, as well as for her experiencing twenty-four hours of heavy 
head gales, during which time she only made 115 knots. Both 
steamers experienced four days of head winds ; but the larger boat 
did not experience any gales—and, again, she is fitted with the 
automatic circulator as before described, whilst the smaller 
boat has nothing a the ordinary means of circulating by the 
donkey engine, used only when raising steam or standing under 
steam. But from the shipowner’s point of view, the actual facts 
for the time being are the only things to be considered ; they 
argue that as the coal and other merchants do not make any deduc- 
tions from their bills on account of any bad weather the steamers 
they have supplied may meet with, they cannot do so either; and 
further, that on the next voyage perhaps the situations of the two 
steamers may be reversed. But under any circumstances, I don’t 
think the comparison will be found unfavourable to the high- 
pressure compound engines of the larger steamer. 





High-pressure com- 


Triple-expansion 
pound engines. 
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300ft. x S87ft. x 229ft. 
draught ; bar keel 


5100 tons on above 


2e5ft. x 88ft. x 18}ft. 
draught ; plate keel 


4000 tons on above 


Particulars of steamer { 


Total displacement { 


draught. draught 
Deadweight all told { - a a —" 





f 24in. - 64in. 2lin. - 84in. - 56in. 
Machinery ..  48in. a ae 
\ \160 Ib, working pressure/160 Ib. working pressure 


Heating surface .. 3600 square feet 8000 square feet 


Voyage .. .. .. { Newport. Mon., to Genoa’ { pS aomen bog coe 
Sailing date.. | 27th April, 1893 Ist May, 1898 
Weather eae iste { Four days head winds = pent — 

A ia Port to port, 250 hours | Port to port, 249 hours 
Time occupied .. { Actual steaming, 264 hrs.! Actual steaming, 268 hrs. 
Distance run ‘ 2004 knots 1950 knots 
Coal used for all pur- 

poses from and in- 

cluding raising| } 140 tons 138 tons 

steam until finish 

MOM) mie "aw > 
Quality .. South Wales, good South Wales, good 





Circulation, artificial |/ tinuous throughout 


| None whilst steaming 
the voyage 
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It will further interest shipowners, who have similar steamers 
with double-ended boilers, to know that by this conversion, and 
adopting single-ended boilers, we were enabled to move the for- 





ward stokehold bulkhead 12ft. further aft., so adding some 10,000 
cubic feet to the fore main hold, and by the reduction of the 
permanent bunkers to suit the decreased consumption, and to 
meet the tonnage requirements for engine space, to add some fifty 
tons to her dead weight carrying capacity, and increase her space 
mee to 120 cubic feet per registered ton. 
am not aware that any one has yet applied the principle of the 
high-pressure compound to a three-crank engine, and I have not 
so far had any opportunity of doing so, but from what I gather 
from the experience of others, and my own experience in the 
matter, I shall not have the slightest hesitation in doing so the 
first time I have a chance, as I am satisfied that three-crank 
engines, on the high - pressure compound principle, will give 
better results than triple engines, and with the examples of the 
Umbria and Etruria before them, both three crank compound 
engines working at 110]b. pressure, I wonder the Cunard Com- 
pany did not adopt this principle on the Campania, each set of 
engines in the three steamers being constructed to indicate about 
the same horse-power. By doing so they would have saved both 
weight and complication, as they would have dispensed entirely 
with the two high-pressure cylinders and the consequent gear, have 
reduced the number of passages of steam between the cylinders 
from four to two. Every passage means a loss. The cost of 
overhauling, which some day must be very heavy, and the size of 
the intermediate cylinder, as it would become the high-pressure 
cylinder, would be less, and as these reductions in the working 
rts mean a considerable reduction in friction, the indicated 
5g ed would be obtained with greater economy. 
23, Water-street, Liverpool, H. CroMPTON ASHLIN, 
June Ist. Consulting Engineer, &c. 


THE ANALYSES OF ENGINE TESTS. 


Str,—With regard to the questions you raise in your leading 
article of May 12th concerning metallic condensation in the case of 
the engines tested by Mr. Crosland, you say that 2°4 lb. of steam 
are theoretically liquefied per hour for every horse-power deve- 
loped. Surely this value is too high. The conditions in Mr. Cros- 
land’s trial are :— 

Initial absolute pressure, 165 Ib. 
ne temperature = T; = 827 deg. Fah. 
Absolute pressure at end of expansion, 6 Ib. 
»» _ temperature _ = Tp = 631 deg. Fah. 
Latent heat per pound of initial steam = Hy = 660,110 ft. lb. 
a + steam at end of expansion = Hz = 768,333 ft. Ib. 
Back pressure = 3b. absolute. 

Rankine gives for the proportion of liquefaction due to external 

work done Song adiabatic expansion— 


T T H 
i-, hyp. log. = —1) = 17 . about. 
ii, (J yp. log. T, + ) 17 per cent. about. 


Heat received by engine per pound of steam = total heat of 1 Ib. satu- 
rated steam at 165lb. absolute pressure = 1225 thermal units. 

Heat rejected to condenser = total heat °83 lb. steam at 3 1b. absolute 
pressure = 960 thermal units + heat of ‘171b. of water at same tem- 

rature = 24 thermal units. 

Total heat rejected = 960 + 24 = 984 thermal units. 

1225 - 984 = 24] thermal units utilised per pound of steam. 

aes ue = 5°6-horse power per pound steam = 10°7 Ib. steam per horse- 
power per hour, of which 17 per cent. is liquefied = 1°8 Ib. steam 
iquefied per horse-power per hour, instead of 2°4 Ib. given by you. 

When stating the amount of feed-water accounted for by the 
indicator you use 11°38]b. per hour. This is the amount accounted 
for at the high-pressure release, which, of course, does not account 
for the liquefaction in the intermediate-pressure and low-pressure 
cylinders. 

The figures given by Mr. Crosland are: steam and water supplied 
to high-pressure cylinder = 13°34 lb. per indicated horse-power 
per hour. Of this 2°85 per cent. was water. Hence :— 

Steam supplied to H.P. cylinder = 
» present at H.P. release = “a 
” ” LP. ” = 10°67 ” 
” ” L.P. ” = 9°80 ” 
Hence liquefaction between, say, 80]b. pressure and 6]b. pressure 
— 11:27 — 9°80 x 100 _ 1Sinonioent 
1127 ' 

The theoretical amount as worked out by formula given above is 
13°8 per cent., a rather close agreement. 

You assume quite rightly that there will be no liquefaction 
during the full pressure part of the stroke. The work done during 
this part of the stroke is, correctly speaking, done in the boiler, 
that is to say,'the heat motion there is transformed into the motion 
necessary to l:eep the water in a state of vapour, and _also to resist 
the pressure of the atmosphere. Part of this motion is transmitted 
to the piston, but no liquefaction takes place, simply because the 
piston is not moving fast enough ; that is to say, fresh steam is 
immediately generated in the boiler to follow up the piston. If 
the piston were to move so fast as to take away more steam than 
was being made—thus causing a fall of pressure—then liquefaction 
would take place corresponding to the fall of pressure. The same 
argument applies to the intermediate and low-pressure cylinders ; 
no liquefaction can take place during the admission period, pro- 
vided there be no fall of pressure caused by the larger piston 
taking away more steam than the smaller one can deliver. 

A few words might be said here as regards the cause of liquefac- 
tion. Take 11b. of saturated steam at 165lb. absolute pressure 
and admit it into an ideal cylinder of 1 square foot area under a 
piston weighing 23,760 lb. (= 165 1b. per square inch). The piston 
will stand 2°71ft. above the bottom of the cylinder. Let the steam 
then expand adiabatically raising the piston, the weight of the 
latter being decreased as it rises. When the pressure has fallen to 
61b. absolute (= 864 1b. per square foot), the piston should weigh 
864 lb., and would stand at a height of 61:21ft. above the bottom 
of the cylinder—assuming, for the moment, that no liquefaction had 


12°95 lb. per hour. 
11°27 











taken place. That is to say, a mean weight of 3312 lb. would be 
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raised through 58:5ft. = 193,752 foot-pounds of work done. The 
heat available for doing this is the difference between the total 
heat of steam at 165lb. and 61b. absolute equal 60 thermal 
units, which is equivalent to only 46,320 foot-pounds. 

It is, therefore, evident that some of the latent heat of the steam 
must have been given up. The deficiency is 147,432 foot-pounds = 
191 thermal units. Latent heat of steam at 61b. absolute = 995 
thermal units. ay x 100 = 19°7 per cent. liquefied. This, 
however, is not correct, as owing to the liquefaction the piston will 
not be raised as high as 61°21ft. Hence less liquefaction will be 
required to make up the balance. By working out the constantly 
decreasing differences, the final result of 17 per cent liquefaction 
will be arrived at, the formula of Rankine’s as given above being a 
more convenient method of calculation. 

Speaking generally, liquefaction takes place only when external 








work is performed during adiabatic expansion. Hence no lique- 
faction will take place when the steam is exhausting, either to the 
condenser or to another cylinder. The work done then is internal, 
the steam is merely jostling itself, and is not, therefore, losing 
energy. It might also be pointed out that when steam has been 
liquefied in performance of work it cannot be re-evaporated unless 
a fresh supply of heat is given it, such as by a steam jacket or 
equivalent. This is very well shown in Mr. Crosland’s engine, 
where the amount of water increases steadily while the expansion 
goes on. Hence it appears to me that, as regards liquefaction due 
to work done, there is nothing abnormal or mysterious about this 
engine, but, on the contrary, a remarkable agreement with theory. 
Next, as regards cylinder condensation, I have pointed out that 
with steam of initial pressure of 1651b., and back pressure 3lb., 
the weight of steam required to develope 1-horse power per hour 
would be 10°7 lb. The actual weight of steam was 12°95 1b.— 
the effect of the small quantity of water supplied with 
the steam being neglected. This is 20 per cent. in excess 
of the theoretical quantity, and represents loss from cylin- 
der condensation, radiation, drop, wire drawing, b 
and clearance spaces. If Mr. Crosland would give the 
weight of steam present in the high-pressure cylinder Just after 
the point of cut-off, the amount of condensation would be seen at 
once. In all probability it will be about 11°51b. per hour, and the 
cylinder condensation would then be— 
12°95 — 11°5 x 100 
12 95 
From this it will be seen that the metallic condensation, so far 
from being insignificant, probably reaches the respectable amount 
of 10 per cent. of the total feed, and under the circumstances 
knowing also that the quality of steam supplied had been tested 
by the ‘‘ barrel” calorimeter, I would say that this would be a 
normal result, and if in any trial an apparent condensation of, say, 
30 per cent. or over were found, the most natural question to ask 
would be, ‘‘Is this due to condensation, or to some other cause?” 
In some of your previous issues you have advanced the theory 
that the shape of the steam passages may have some occult effect 
in causing condensation, but it appears to me that it would be far 
more natural to question the quality of the steam supplied to the 
engine, and I think I may venture to say that when any 
“abnormal” condensation—such as 40 per cent.—has been met 
with, the quality of the steam has not been tested. This is 
notably the case in the steam trials carried out by the Institution 
of Mechanical Engineers. In only one case was any attempt made 
to gauge the amount of ‘‘ priming” water, and that by means of 
the salt test, about the accuracy of which there are many doubts. 
The apparent initial condensation in the high-pressure cylinders 
of the triple-expansion engines was as under :— 
Iona 36°6 per cent. } 
Tartar 54°8 9 
Meteor 22°9 * 
Engine by Mr. Crosland 11‘0_ _,,_ say. Steam tested. 
i apparent condensation for the compound engines was as 
under :— 


Fusi Yama = 11°8 per cent. | gtoay 
Colchester = 28°83 “ }s not tested. 
i Steam tested. 


Ville de Douvres = 19°4 * 

The only conclusion to be drawn from the above figures appears 
to be that it is useless to argue about cylinder condensation until 
we know from properly conducted trials what the actual amount 
of condensation is. In conclusion, I may say that I am strongly 
of opinion that the ordinary 1601b. pressure boiler of to-day is 
guilty of habitual priming to an extent hitherto undreamed of. 

It is interesting to note that the boilers supplying steam to the 
engines tested by Mr. Crosland were of the Lancashire type, as, I 
believe, were those used in Mr. Willans’ trials ; and, furthermore, 
it should be noted that the steam dome so general with the old 
compounds has in the triples been practically discarded. 

6, Roseangle, Dundee, May 23rd. W. R. CumMInNs. 


= 11 per cent. 


Steam not tested. 





CARNOT’S FUNCTION OF THE TEMPERATURE. 


Sir,—When Mr. Mansel quotes, he ought to be careful to quote 
correctly. I did not say that an impartial student would conclude 
that Mr. Mansel did not think there was any real difference 
between Carnot’s ‘‘Theory of Heat” and the theory held by 
Clausius, but that he would be justified in doing so from the state- 
ments made in Mr. Mansel’s letter—an opinion to which I still 
adhere. I know nothing about Mr. Mansel’s utterances upon any 
subject previous to the recent publication of his letters in your 
correspondence columns. In the last paragraph Mr. Mansel says, 
‘Mr. Donaldson must excuse my inattention to some of his 
remarks.” As a matter of fact, Mr. Mansel has evaded every 
point raised by me, and, as he described those who do not consider 
heat to be a form of motion as idiots, he will hardly be able to 
charge me with discourtesy in describing his letter from beginning 
to end as a tissue of irrelevant rubbish. 

Carnot, according to Maxwell, considered heat to be a material 
substance capable of being diffused into other substances. Does 
Mr. Mansel consider that Maxwell has described Carnot’s theory of 
heat incorrectly, and Carnot’s method of working his reversible 
engine also incorrectly? Does Mr. Mansel still believe that the 
efficiency of heat engines depends upon the value of Carnot’s 
function of the temperature? What meaning does he attach to 
the word “thermodynamic ?’ In what respects is the expression 
‘thermodynamic state” unscientific? Is work ‘‘substans?”’ The 
statements that motion is heat and heat motion—or a form of 
motion—read like extracts from some fin de siécle scientist Athana- 
sian Creed. Heat generates motion, motion generates heat ; and 
yet they are not two things, but one thing. The heat possessed by 
one mass may have the same power measured in foot-pounds as 
the vis viva possessed by another mass: but heat is not vis viva. 
The quantity of heat which a substance, in a state of absolute 
molecular quiesence, may possess is unlimited. Conduction of heat 
from one substance to another always produces molecular changes. 
Intermolecular motion must always produce an increment of 
sensible temperature, except in those substances—if any such exist 
—which are devoid of molecular friction. W. Donapson. 

June 5th. 





MINIMUM TEMPERATURE. 


Srr,—In your report of Professor Dewar’s splendid experiments 
in the Royal Institution, Professor Dewar says that it will be 
hardly possible to get down to lower temperatures than those 
reached by him. Now it looks to me as if lower temperature 
might be reached by letting hydrogen, compressed, say, to 200 
atmospheres in a steel flask, and cooled down by fluid oxygen 
to — 215 deg. escape into the atmosphere through a small 
orifice. The hydrogen, in expanding against the pressure outside, 


=) 


performs work. A corresponding amount of heat is taken from the 
expanded gas, and this is cooled to a certain amount. 

If, now, T is a tube of a good ——e material, A and B 
double vacuum vessels, the vessel being filled with fluid oxygen, 
and tube T being continuously filled with Te at high pressure 
escaping through the small orifice at the end, then the compressed 
hydrogen will become cooler and cooler by the expanded hydrogen. 
This would make the reverse of a regenerative furnace. Perhaps 
one of your readers can work out this idea mathematically on 
thermodynamic principles, E. Brass. 

Essen-Ruhr, May 30th. 


(For continuation of Letters see page 501) 
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THE TWIN-SCREW STEAMSHIP GAUL 


MESSRS. HARLAND AND WOLFF, BUILDERS AND ENGINEERS, BELFAST 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveav AND CHEVILLET, Rue de la Bangue. 

BERLIN.—ASHER AND Co., 5, Unter den Linden. 

VIENNA.—GEROLD anv Co., Booksellers. 

LEIPSIC.—A. TwirTMEYER, Bookseller. 

NEW YORK.—InTERNATIONAL News Company, 88 and 85, 
Duane - street 








PUBLISHER'S NOTIOE. 
* * With this week's number is issued as a see a eue-geee 
* Engraving of a Set of 3000-Horse Power Ae ek Mill 
Engines. Every copy as issued by the Publisher tncludes «a copy 
of the Supplement, and subscribers are requested to atify the tact 
should they not receive it. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*.* All letters intended for insertion in THe ENGINEER, or containing 

" questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

A. R. B. (Quetta).— You can obtain all the particulars from Messrs. Simms 
and Co, 49, Leadenhail-street, London. 





PACKET FILLING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me where I can obtain machines 
for the packing of powders in cardboard boxes? Bow 
June 6th. ae 
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Half-yearly (including double number) .. £0 148. 6d. 
Yearly (including two double numbers) .. #1 98. Od, 

Ij credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

Tn consequence of the reduction of postage on newspapers to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

TuIn Paper Coprrs— 


MalPyenrig 2. sc 1c ce 0s ce ce ce SO 18, OF 

Yearly ee es 60 oo co co M1 16s. Od. 
Tuick Paper Coprrs— 

Half-yearly £1 0s. 8d. 

Yearly £2 0s. 6d. 


READING Cases.—The Publisher has in stock reading cases which will hold 
thirteen copies of THE ENGINEER. Price 2s. 6d. each. 


ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to t).is condition. 

Prices for Displayed Adverti. ts in ‘ordinary and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 








MEETINGS NEXT WEEK. 


INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
Saturday, June 10th, at Bury St. Edmunds. District meeting. Recep- 
tion by the Mayor in the Town Hall, at 12.80 p.m. Papers: “ Sani 
Work in ag | St. Edmunds,” by J. 7 Smith, Borough Surveyor ; 
“ Lighti e Lynn Ship Channel,” by E. J. Silcock, Kin. ’s Lynn; 
“ Water eters for Municipal. Purposes,” by D. Godfrey, Droitwich ; 

Portland Cement—TheValue of Fine Grinding,” by H.J.K.Bamber,F.C.S., 
vs meng ss 2.90 pas, the Ma — iW. Lake—will receive the 

at luncheon at the An otel. Visits to sewage works and 

places of interest in the town. wi wes 
E INcoRPORATED Gas INsTITUTE.—Annual meeting at Belfast, 18th, 
14th, and 15th June. Six papers will be presented, and visits and 
excursions are arranged. 





Socrety oF ARCHITECTS.—Tuesday, June 20th, at St. James’s Hall, at 
8 p.m. Ordinary meeting. Paper on ‘‘ Geometry in Design,” by H. A. 
Saunders, M.A. 

Cuemica Society.—Thursday, June 15th, at 8 p.m. Ordinary meeting. 
‘Contributions to our Knowledge of the Aconite Alkaloids,” by Professor 
Dunstan, Mr, F. H. Carr, and Mr. H. A. D. Jowett; and other papers. 





DEATH. 
On the Ist June, at 164, Clapham-road, Hernert Grorcr Hux ey, 
Assoc. M.I.C,E,, from acute pneumonia, after three days’ illness. 
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THE REGULATION OF EXPLOSIVES. 


Less than half a century has elapsed since Schénbein 
made known the invention of gun-cotton. It is scarcely 
more than thirty years since this famous explosive first 
engaged the serious attention of our own Government, 
followed by the manufacture of the article in England. 
A quarter of a century ago, Alfred Nobel sought to reduce 
the danger connected with nitro-glycerine by the produc- 
tion of dynamite, and seven years later came the Explo- 
sives Act, under which a series of highly interesting 
reports have been issued annually, as well as occasion- 
ally, by Colonel Majendie, as her Majesty’s Chief Inspector 
of Explosives, associated with Colonel Ford and Lieut.- 
Colonel Cundill. The seventeenth annual report has just 
been issued, and shows the enormous development given 
to the manufacture of explosives since Schénbein’s 
discovery first startled the world, or, in fact, since a 
much more recent date. A power far exceeding that of 
gunpowder, and yet capable of perfect control, has thus 
been placed at the service of mankind, though it is to be 
regretted that the production of high explosives has been 
abused in certain cases for criminal purposes, so that the 
very name of dynamite has been rendered into a phrase 
designating a class of miscreants for whose suppression 
Colonel Majendie invokes an international law treating 
such offenders after the manner of pirates—as the common 
enemies of the human race. Apart from this unfortunate 
feature, disasteys due to the introduction of high explo- 
sives have been | tee within remarkably narrow limits; 
and it is somewhat singular that half the deaths which 
occurred last year, in connection with the various explosives 
now in existence, were owing to gunpowder. Thirteen 
of these deaths occurred in the use of this explosive, and 
one in keeping it on registered premises; but no death 
was identified with its manufacture. The total number 
of fatalities—including explosives of all kinds—was less 
last year than in any of the years preceding; and the 
average number of persons killed per annum during the 
decade was under forty, the actual number in 1892 being 
only twenty-eight. The deaths resulting from accidents 
by fire or explosion in manufacture were only two, making 
the average on that account for the last ten years little 
more than six. Twenty-five deaths occurred in the use 
of explosives, and in miscellaneous ways. Of the entire 
twenty-eight deaths, all but three occurred under con- 
ditions to which the controlling conditions of the Act do 
not apply. There is a point beyond which the law cannot 
go, and where individual judgment affords the only pro- 
tection. But the law has evidently done much to promote 
the safety of human life; and there can be no doubt that 
the inspectors have tried their utmost to make the Act 
operative, while at the same time seeking to engage 
the good-will and co-operation of both employers and 
employed. 

Human ingenuity has gone so far that there seems 
little prospect of any really new explosive being intro- 
duced, such as the law will allow to be licensed. The 
additions for the past year include two varieties of 
amberite and two of cannonite, together with fortisine 
and electric primers and detonators. Four other explo- 
sives submitted for examination during the year failed to 
satisfy the chemical adviser. Of factories there are now 
129, magazines are 382, stores 2188, and registered 
premises 27,966. Such figures may give some idea of 
the extent to which the production of explosives has been 
developed in the course of a comparatively recent period. 
It is remarked in the report that the steady and very 
considerable increase in the number of registered premises 

oints, in the first place, to the large increase of the 
egitimate retail trade in explosives which has taken place 
since the passing of the Act, while, in the second place, the 
figures have been doubtless somewhat augmented of late by 
the more complete application of the law. Attention is 
drawn to the fact that the firing of any considerable amount 
of explosive upon registered premises is likely, as a rule, 
to be more disastrous than in a properly isolated 
magazine or store. In respect to the conveyance of 
explosives by road, the regulations have to be 
enforced by the local authorities. A code of bye-laws 
governs the traffic on railways; but there are fifteen 
railways which refuse to carry explosives under any con- 
ditions whatever, and the same prohibition exists on 
eleven canals. There are also 118 harbours and docks 
which either have no traffic in explosives or will not 
admit of any. Only one accident occurred during the 
year in the conveyance of explosives, and this, although 
taking place on a considerable scale, occasioned no loss 
of life or personal injury. As many as 20 tons of blast- 
ing gunpowder exploded on board a sailing barque a mile 
and a-quarter from Greenock. There was a large 
destruction of window-glass, and the shock was felt as 
far as Glasgow. The ship was in her right place, and the 
powder was correctly and firmly stowed in a magazine 
specially constructed for the purpose. But the vessel 
caught fire from some unascertained cause, and after the 
rather long lapse of seven hours she blew up, her hull 
being shattered to atoms. All the prescribed rules were 
observed in this case, and the result serves to show the 
impossibility of securing entire immunity from accident. 
The distance at which the ship was moored from the 
town proved sufficient to prevent actual structural 





damage to buildings, and so far the regulations effected 
their purpose. The report says:—‘‘ Considered, there- 
fore, in the light of a somewhat expensive and alarming 
experiment, the results are very satisfactory.” This of 
course is from the inspector’s point of view, and as such 
is perfectly logical. 

Despite the activity of the home manufacture, nearly 
400 tons of foreign nitro-glycerine compounds suitable 
for blasting purposes were imported during the year, 
and 6,753,000 detonators. But it has to be observed that 
of the imported explosives a considerable proportion is 
simply brought into this country to be re-shipped for 
foreign ports. A fact which deserves notice is that a 
large number of fireworks and toy fireworks are being” 
imported, and the extent of this import appears to be 
rapidly increasing. A somewhat amusing, and at the 
same time perfectly reasonable, exercise of vigilance is 
recorded in the report. The inspectors have frequently 
asserted that celluloid does not come under the Act, 
unless made for the purpose of being used as an 
explosive. But in the early part of last year several 
letters appeared in the newspapers, stating that buttons 
made of celluloid or xylonite had become ignited while 
the wearers stood in front of the fire. Dr. Dupré was 
accordingly instructed to operate on these buttons, and 
having conducted a series of experiments with such 
articles, he has reported that celluloid buttons constitute 
no danger unless the wearer stands so near the fire that 
the dress would be likely to ignite even if the buttons 
were absent. This official declaration justifies the previous 
decision of the inspectors, and secures the position of the 
buttons outside the scope of the Explosives Act. In 
addition to this investigation, Dr. Dupré chemically 
examined 351 samples of explosives, among which were 
24 of ballistite, specified asa smokeless powder. No new 
variety of smokeless powder was imported during the 
year, and all the samples examined were of good quality. 
In the experimental section, we find some further trials 
made to test the character of cordite, these being supple- 
mental to others carried out in October, 1890. Last year 
more than a ton of cordite was exposed to the action of 
fire in a lightly constructed building, and although there 
was very rapid combustion, nothing took place that could 
properly be called an explosion. The principle is adhered 
to, that ‘‘cordite should be treated as gunpowder,” but 
it evidently possesses a very superior margin of safety. 

The record of foreign explosions affords some terrible 
examples of destruction, often accompanied by loss of 
life. Near Hartford, in Connecticut, a car of dynamite 
exploded in the centre of a freight train. Five cars out 
of ten were blown to pieces, the track was torn up, and a 
hole was made in the road 20ft. in diameter and 10ft. 
deep. One man was blown to a distance of forty yards, 
and another was injured by broken glass, but nobody 
was killed. The noise of the explosion was heard for a 
distance of thirty-five miles in the direction of the wind. 
At the Highland Station Giant-powder Works, California, 
over 200,000 Ib. of explosive material were set off, killing 
five men, and injuring more than twenty, while much 
damage was done to glass in San Francisco, distant 
fifteen miles across the bay. In France, four artillery- 
men were killed, as the result of smoking cigarettes 
in a waggon laden with ammunition. The Schle- 
busch dynamite factory in Germany has experienced 
the ill-luck of being struck with lightning four times 
during the last seventeen years, and always at the same 
spot. Herr Gépner, of Hamburg, in furnishing parti- 
culars of this strange visitation, suggests, ‘‘ Could this be 
due to the escape of large quantities of acid water into 
the ground surrounding the washing-house, rendering the 
soil a better conductor ?’’ There were three lightning 
conductors on the premises. At a private factory at 
Sablino, in Russia, about five tons of gun-cotton exploded 
in a newly-constructed brick building, which was com- 
pletely destroyed, even the foundations being demolished. 
Nine men who were in the building ‘entirely disap- 
peared.” Outrages and malicious attempts by means of 
explosives were exceptionally abundant abroad in 1892, 
but only one serious case occurred in the United King- 
dom, being the firing of some high explosive on Christ- 
mas Eve in Exchange-court, Dublin, whereby a young 
detective officer was killed. 

Accidents with petroleum and other inflammable 
liquids, both at home and abroad, led to some formidable 
catastrophes in the course of the year. But perhaps the 
most extraordinary sacrifice of human life is that which 
takes place in numerous isolated cases connected with 
the domestic use of petroleum lamps. If the loss of life 
thus occasioned were to be concentrated in two or three 
disasters, public opinion would imperatively demand 
some law by which such wholesale sacrifice should be 
brought to an end. If lamps for the combustion of 
mineral oil were properly constructed, they could be up- 
set with impunity, and would never explode. The extra 
cost would be extremely trifling, but dangerous lamps 
are constantly used, to the daily destruction of property, 
frequently with loss of life. 


THE JURY SYSTEM AND THE CHICAGO EXHIBITION. 

Amonc the multitude of troubles which have beset the 
Chicago Exhibition, none has, perhaps, been more serious 
than the refusal of all the great nations to submit their 
exhibits to single judges as proposed by Mr. Thacher. 
Very great, and in many cases, well-grounded complaints 
have been urged at international and other exhibitions ere 
now against the normal jury system, but with all its 
defects it seems to be the best and fairest that can ke 
devised. After a great deal of consultation, letter-writing, 
and interviewing, it seems that some species of compro- 
mise has been arrived at. Of the details we know but 
little. Indeed, it is not certain that they are settled. 
The result is, however, that nothing will be with- 
drawn from competition, and that the medals and 
diplomas will not be wasted. In this country a good deal 
of misapprehension exists as to the method of judging 
proposed by Mr. Thacher, and it is worth while to place 
the facts before our readers. It appears, then, that 





496 


THE ENGINEER. 





JUNE 9, 1893, 








under the proposed system one expert judge would have 
been appointed in each department, but he was precluded 
by his instructions from making any award. His duty is 
confined to writing a report which is to be submitted to 
a committee to which he pertains, stating the grounds on 
which any award is recommended, and it rests with the 
committee to take action for or against that report. The 
evil is that if the judge fails to recommend, the committee 
have no power to act. Hence, if the great majority of judges 
were American, with a strong bias against any foreign 
exhibit, they might, simply by ignoring it, practically 
condemn it. The best way out of this seems to lie in 
instructing the judges to report in all cases whether they 
recommend or not. The committee would then treat the 
reports as so much work done to save them trouble, and 
then make or withhold an award as seemed to them best. 
The objection to this lies in the irresponsibility of an 
impersonal committee. No one individual could be 
found guilty, for example, of prejudice or favouritism. 
Each man could shift the blame off his own shoulders. 
Very great difficulty must unavoidably be encountered 
in the selection of suitable men to act on such a com- 
mittee, and on the whole, no matter how the system is 
worked, it seems to be manifestly inferior to the jury 
systems under which from three to a dozen judges act 
together and check and countercheck each other. 

It seems doubtful after all whether the awards made 
at exhibitions are of much real value save under special 
circumstances and conditions. That medals have a 
certain commercial value is well known, but that is quite 
another matter. A story is told of a little girl who, being 
taken to a cemetery one day by her mother, read the in- 
scriptions on many gravestones, and at last exclaimed, 
‘*Mamma, where do they bury the bad people?” In the 
case of not a few exhibitions, it has been impossible to 
read the list of awards without asking where the inferior 
goods were to be found? The system has been to strike 
so many dozens of medals, and print so many hundreds of 
** honourable mentions ” beforehand, and the whole have 
to be given away lest there should be waste. It is re- 
ported that one reason why Mr. Thacher was anxious that 
a compromise should be arrived at was that he had about 
6000 silver medals in his safe, and that these would have 
been left on his hands if there were no awards. Probably 
the story originated in the brain of a Chicago reporter, 
but its existence goes to show what the opinions of the 
American public may be. 

The prospects of the Exhibition do notbrighten. We are 
told that the value of various undertakings such as hotels 
and local railways called into existence by the Exhibition, 
“has had to be reconsidered,” as the expected ‘* boom ” 
shows no signs of beginning. Unless something very un- 
likely takes place, the Exhibition will be a gigantic 
pecuniary failure, and it is to be feared that Chicago will 
suffer heavily in consequence. Commercial matters are 
going though a crisis in the United States, and there has 
been a run on the Chicago banks. In the meantime the 
United States press seems to treat the whole affair very 
coldly. There is no general enthusiasm; the technical 
journals are almost silent regarding the exhibits. The 
truth seems to be that the whole subject has been thrust 
so constantly upon the world in the last twelve months 
that people have got tired of it. The novelty has worn off, 
and the New York press, which is in some respects more 
fickle than that of Paris, devotes its attention to matters 
which have more interest for the general public. 
Chicago is not specially beloved by New York, nor indeed 
by any other city. 


THE ANALYSES OF ENGINE TESTS. 


WE publish this week two very interesting letters, one 
by Mr. Ashlin, the other by Mr. Cummins. The first 
confirms the accuracy of the views we have often 
expressed, and shows that the relative economy of the 
triple-expansion engine is not due to a diminished loss 
by cylinder condensation, but solely to the augmented 
range of expansion rendered practicable by the use of 
steam of 1601b. pressure instead of steam of 80]b. or 
90 1b. pressure. Mr. Cummins’ letter deals with another 
aspect of the same subject. It will be remembered, no 
doubt, that in considering Mr. Crosland’s report, pub- 
lished in our impression for May 5th, we stated that the 
metallic condensation must have been extremely small, 
because the liquefaction actually measured could be 
nearly all accounted for by the conversion of heat into 
work. To this view Mr. Terry last week, and Mr. 
Cummins this week, take exception. The questions 
raised have never yet received the consideration they 
deserve, and we think that some space may be devoted 
to them with advantage. 

The point at issue between ourselves and our corre- 
spondents is very simple. They calculate the liquefaction 
on the basis of the indicated horse-power. We hold that 
it ought to be calculated on the basis of the whole horse- 
power exerted ; in other words, the energy expended by 
the steam, which is, under the conditions, much greater 
than that accounted for by the indicator. In dealing with 
this question, we cannot do better than confine ourselves 
to the consideration of Mr. Crosland’s report. It is, on 
the whole, full, careful, and satisfactory in the manner 
and methods of its statements; but, in the first place, it 
is expedient that we should settle on some common basis 
what is the correct system of estimating liquefaction. 
Mr. Cummins takes it in general termsas “ 17 per cent.,” 
but he does not say 17 per cent. of what. Obviously, it 
cannot be 17 per cent. of all the steam supplied to any 
engine, good or bad. We prefer to take it on a more 
precise basis. A horse-power represents = = 42°74 

‘ 
British thermal units, usually taken by engineers in 
round numbers as 43 units per horse per minute. 

Turning now to the high-pressure cylinder of Mr. 
Crosland’s engine, we find that the initial pressure of the 
steam was 168 lb. absolute, corresponding to a total heat 
of 1193 deg. Fah., and the lowest pressure reached was 
60lb. absolute, corresponding to a total heat of 





1171 deg. Fah. The difference available for work was 
per pound 22deg. Fah. That quantity could be used 
without causing liquefaction. Mr. Cummins’ methods of 
calculation and our own are identical so far. We have 
next to consider what was the work actually done by the 
steam. The average pressure by the indicator was in trial 
No. 1, without the jacket, to which we confine ourselves, 
571b. per square inch. But the steam at the admission 
side of the piston had to overcome the resistance of 
the back pressure, and we must add this, amounting to 
60 lb., to the working pressure, which gives approximately 
117 1b. as the true working pressure. The area of the 
high-pressure piston was 195in., omitting a small fraction, 
and the piston speed was 624ft. per minute. Then 


117 X 195 x 624 _ oe . a! 
33,000°.— 431 horse-power nearly. Multi 


plying this by 43, we have 18,533 units converted per 
minute into work. The cylinder received per stroke 
1:14 lb. of steam and water—a small percentage only 
was water—and we shall be very near the truth if we 
take the steam as weighing 158 lb. per minute, represent- 
ing 188,444 thermal units. We have seen that under the 
conditions 1]b. of steam could spare 22 deg. units. 
There were therefore available at first hand 158 x 22 = 
3476 units. But the demand was, as we have also shown, 
18,533 units; deducting 3476, we have 15,057 units to be 
made up, and this could only be supplied by the liquefac- 
tion to water at 293 deg. of 16°41b. of steam, each giving 
up 908 units per minute, or 984]b. of water produced per 
hour. This corresponds very nearly to 2°281b. per total 
horse-power per hour, or to nearly 4°701b. per indicated 
horse-power for that cylinder. Mr. Cummins arrives at 
a different figure; but only, it will be seen, because he 
takes the terminal pressure as 6 lb. instead of 60]b. Mr. 
Terry has arrived, as stated in his letter last week, also 
at a different figure, namely, 2°1 lb. per horse-power as 
the liquefaction. 

So far, we have assumed that the whole of the work has 
been done without expansion. It is not very easy to say 
precisely what proportion of the work is due to full 
pressure ; but we shall not overstate it if we say that 
one half was done by expansion. We therefore divide the 
preceding figures by 2, and say that the weight of steam 
liquefied in the high-pressure cylinder must have been 
about 2°35 lb. per horse per hour. This agrees very fairly 
with the normal statement that the liquefaction in a 
steam cylinder generally amounts to about 2°5lb. per 
indicated horse-power per hour, the amount varying 
of course with the initial and terminal temperatures. But 
Mr. Crosland tells us that for the whole engine the 
indicator accounted for 11°38lb. Now, the steam once 
liquefied, never could, as Mr. Cummins very properly 
points out, be subsequently re-evaporated, but must 
pass as water through the engine to the condenser. 
Assuming for the moment that no further condensation 
took place, we have then 11°38 + 2°35 = 13°73 1b., but 
the total weight at hand was but 13°34, or °39 less than 
that shown by the indicator and our calculation to be 
needed. It remains to be shown in what respect our 
method of calculation fails to comply with the existing 
conditions. Mr. Cummins obviously neglects all back 
pressure save that in the low-pressure cylinder, and he 
may argue that we have no right to take that in the high- 
pressure cylinder into consideration, since the work done 
in expelling the steam from the high-pressure into the 
intermediate cylinder re-appearsin the latter ; but to argue 
in this way is to miss the whole point of our contention. 
If liquefaction is caused in the ratio shown, by the per- 
formance of work, then the condensation in the high- 
pressure cylinder is due to the total work done then and 
there, and the water so produced must remain as hot 
water to the end of the cycle, and, as we have seen, 
nothing is left for metallic condensation. There is only one 
way in which an error can, we think, have crept in, and 
that lies in wrongly-estimating the amount of work done 
during expansion. But, on the other hand, we have 
said nothing whatever about liquefaction occurring 
in the intermediate cylinder. It is true that a 
transfer of work has taken place; but, on the other 
hand, we have only to look at Mr. Crosland’s cards, 
as given on page 382, to see that expansion was 
taking place from the moment the steam port opened to 
the end of the stroke, and this ought to entail liquefaction. 
Precisely the same argument applies to the low-pressure 
cylinder. The arguments and figures of Mr. Terry and 
Mr. Cummins alike assume that the whole work done by 
the engine was recorded by the indicator, which is, of 
course, very far from the truth. Even if we neglect all 
other resistances besides the load including friction and 
the back-pressure in the low-pressure cylinder, we find 
that instead of being 709-horse power, as given by Mr. 
Crosland, it was 800-horse power, not less than 90-horse 
power being required to overcome the back-pressure in 
the low-pressure cylinder; and taking Mr. Terry’s figures, 
and the liquefaction at 2°1 1b. per horse per hour, we 
have 1680 lb. of water per hour, which, divided by 709, the 
indicated power, gives 2°36 lb. and 11:38 + 2°36 = 13°74 lb., 
and so once more we have nothing left for metallic con- 
densation. This statement must be qualified, because a 
certain proportion of the work was done without expan- 
sion. Inasmuch, however, as this could not well have 
exceeded about one-thirteenth of the whole, it is clear 
that the general result is but little affected. 

The question at issue admits of being looked at in 
various ways. It is complicated by considerations of 
clearance space, presence of hot water, leakage, and many 
other considerations. It is therefore impossible that 
the figures that we have given should be precisely 
accurate, any more than those of Mr. Terry or Mr. 
Cummins. All that we care for, in the present position 
of the question, is to call attention to the fact, persis- 
tently overlooked, that the indicator does not and cannot 
represent anything like the whole of the work done in a 
steam engine. If Mr. Cummins or Mr. Terry will deal 
exhaustively with Mr. Crosland’s report on this basis 
they will, we think, find that, as we have endeavoured 








to show, little metallic condensation could have taken 
place. 


iin. 
+e 





RAILWAY ENTERPRISE IN THE EAST. 


ENGINEERS upon the Continent are experiencing a ye 
fair share of the business now being distributed as the result 
of the carrying ont of extensive projects of railway construc. 
tion in Turkey and in other Eastern countries. Notwith. 
standing the efforts of British capitalists to secure the bulk 
of the work, the most important concessions for the laying 
down of railways in Anatolia have been granted to the 
German syndicate, whose success seems to be mainly due to 
the fact that they agreed to constitute their companies under 
Turkish law, while the British financiors insisted upon their 
companies being English in every respect. The Germans 
have consequently been able to secure the concessions for the 
laying down of lines from Angora to Cwsarea, and from 
Eskicheir to Konia. Another important concession has just 
been granted to a body of French capitalists, represented by 
M. Bondouay, a banker of Constantinople, who have agreed 
to construct a line from Constantinople to Salonica, g 
distance of 500 kiloms. The attempt to float a company in 
Paris last week, with a view of taking up the concession, wag 
at first threatened with serious opposition, as it was thought 
that the powers invested in the French syndicate were subject 
to the same limitations as were those of the German syndi. 
cate. It has been explained, however, that the undertaking 
is an essentially French one, as it will be entirely under 
French law, and that the contract for the construction of the 
line has already been signed with the Société Générale 
Francaise de Constructions de Chemin de Fer. This state. 
ment has reassured the investing public, who have been 
taking up the shares very freely. The success of these under. 
takings seems to be rendered certain by the satisfactory 
guarantee of 15,500f. per kilometre which is promised by the 
Turkish Government, and as the Turkish finances are now 
in a sounder position than they have been for many years 
past, there is every reason to anticipate a prompt fulfilment 
of these obligations. Prosperity seems also assured to the 
lines by a probable extraordinary development of agriculture. 
At present, large supplies of cereal crops are allowed to spoil 
through an absence of proper transport facilities, and if once 
the railways allow of the cereals being conveyed to the centres 
of consumption, Turkey, it is said, will become the “ granary 
of Europe,” as the possibilities in the way of agricultural 
development are practically illimitable. Such a result would, 
of course, tell at once very favourably upon the British lines 
in that countr}, so that the construction of new railways with 
French and German capital would immediately have a 
beneficial effect upon British interests. This success is now 
encouraging continental engineers to turn their attention 
more closely to Egypt, where some of the Belgian makers 
have already secured several important orders. An expendi- 
ture of a million and a quarter sterling is to be made in the 
land of the Pharaohs, of which a large part is to be spent in 
the extension of the line from Ghirgeh to Keneh, and in the 
laying down of a narrow gauge railway to Luxor. In China, 
also, French engineers are showing a great deal of activity, 
as the result of which they have just entered into some 
considerable contracts. M. Croizade, who is representing a 
French syndicate, has obtained an order from Li Hung 
Chang for the material to be used in the construction of the 
Pe-tchi-li Railway. This includes close upon a hundred 
iron bridges, ranging up to 200 metres, which have been 
given to the Forges et Chantiers de la Méditerranée. With 
the arrival of such important orders as these, the engineer- 
ing trades of France are at the moment in a very satisfactory 
position, and it is to be hoped that this abundance of work 
will soon react favourably upon industry on this side of the 
Channel. 


CLYDE SHIPBUILDING. 


THE output of new shipping from the Clyde shipbuilding 
yards during May was somewhat large, and compares 
favourably with the production in the corresponding month 
of last year. Altogether the new vessels numbered thirty, 
giving a total measurement of 31,610 tons, as against 
thirty-six vessels, aggregating 22,205 tons, last May. This 
total, indeed, is better—or is it worse ?—for shipping than it 
has been for some time, and several of the vessels which go 
to make it are distinctly above the ordinary size. Big pro- 
ductions, however, are in a way only natural to summer 
months and fine weather, and when, as in the present 
instance, they are unaccompanied by counterbalancing orders 
for new work, the result is an activity which has its 
melancholy side. The production during May comprises 
sixteen steamers, measuring 29,945 tons; five sailing vessels, 
of 6300 tons; and nine yachts, aggregating 366 tons. Of the 
vessels launched, the steamers include the Danube, 6000 
tons, by Messrs. Thomson, Clydebank, for the Royal Mail 
Steam Packet Company, London; the Tamboo, 4320 tons, 
by Messrs. Denny, Dumbarton, for the passenger and 
emigrant service of the Russian Volunteer Fleet; the 
Delaware, 4000 tons, by Messrs. Dunlop and Co., Port 
Glasgow, for the Anglo-American Oil Company, London, for 
carrying petroleum only in bulk; and the Catalina, a large 
vessel for a Spanish firm, launched by Messrs. Connell and 
Co., Scotstown. Notwithstanding the fact that the total 
for the individual month stands so high, the aggregate for 
the five months now ending reaches only 101,604 tons, 
figures which have been exceeded for the same period since 
the year 1888. As it is, June sees the work on hand consider- 
ably diminished, and the prospect of an improvement—to put 
it as favourably as possible—not any brighter. More con- 
tracts were arranged, of course, than were intimated; but 
the prices, which are after all the important thing, were at 
the same unprofitable level. Large and powerful steamers can 
be bought for about £517s.6d.aton. The fresh contracts placed 
during the month represent 14,000 tons, as compared with 
20,000 tons last May. The best of the contracts went to the 
lower reaches of the Clyde. Messrs. Denny Brothers, Dumbar- 
ton, booked two large steamers for the Union Company of New 
Zealand. Messrs. Scott and Company, Greenock, booked a 
screw steamer of 1250 tons for a local firm, and a steam 
yacht of 285 tons for Lord Carnegie. Messrs. Russell and 
Company booked two sailing vessels of 2600 tons, and 1600 
tons for Glasgow owners. The amount of work on hand at 
present represents about 190,000 tons, as compared with 
210,000 tons at the end of May last year. A number of vessels 
is ready for launching, and several of them will be placed in 
the water within a few days. During the coming month 
Messrs. William Denny Brothers, Dumbarton, who are 
credited at present with having close on 30,000 tons on hand, 
intend to launch as many as four vessels, including the large 
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United States Mail Line, late Inman and International. 
Two weeks ago it was re rted that Messrs. Thomson, Clyde- 
bank, had contracted to build two large continental steamers 
for the Red Star Line to run between Antwerp and New 
York, and also that a large line-of-battle ship of the Ramillies 
type included in the latest naval construction programme had 

one to the same firm, but Messrs. Thomson have since 
intimated that the orders have not been placed as stated. 
The Fairfield Company, which has now begun operations on 
the new Castle liner ordered some time ago, is now progress- 
ing with the work on the Cunard Company’s Lucania, and 
the vessel is expected to be ready a month hence. 


CONSTRUCTIVE IRON TESTS IN FRANCE, 

Te collapse a couple of years ago of an important bridge 
constructed by French engineers in Switzerland, and the 
numerous other failures of railway work that took place 
about the same time, suggested to the French Government 
the advisability of instituting an exhaustive series of tests 
upon the various descriptions of materials used in engi- 
neering constructions. By a law passed in November, 1891, 
a Commission was appointed to decide upon the methods to 
be employed in testing such materials. This Commission 
was divided into two sections, one for testing metals, and the 
other for determining upon some basis of test for masonry. 
The first session of the Commission has just been concluded 
by a meeting held under the presidency of M. Alfred Sicard, 
inspector-general of the Ponts et Chaussées, assisted by 
M. Haton de la Goupilliére, member of the Institute, and 
vice-president of the Commission; by General Gras, and by 
M. Guillemain, president of the two sections. According to the 
opening speech of M. Sicard, the metal section has divided 
the tests now in use under the three heads of physical, 
chemical, and mechanical tests, and a report has been drawn 
up explaining the methods generally employed. To this is 
added a critical notice, containing hinis whereby these 
methods might be improved, and also a number of processes 
that should be recommended for adoption. The second 
section has not been able yet to make so much progress in its 
inquiry, and owing to the vastness of the work undertaken, it 
has been obliged for the time being to narrow the limits of its 
investigation. The reports deal with cement, lime, sand, 
plaster, and some other materials, but it has been found 
impossible to choose between the different tests, or to 
recommend any of them as having special advantages in 
determining the quality of the products. The section has, 
therefore, been unable to decide upon any general rules, the 
more so as the conditions under which the various materials 
are employed vary so much, that a rule applicable in one 
case would be quite useless in another. It has also been 
thought advisable to make a distinction between workshop 
tests and laboratory tests, as the line of demarcation 
between them is not very clear, and their common end is the 
same. Both sections have had to meet with a great many 
difficulties which they have so far been unable to overcome, 
while the second section has not yet touched upon several 
materials coming into their sphere, such as natural and 
artificial stone and wood. A great many new tests will 
therefore have to be made, so that another session has 
become necessary. This session will open in October next. 
It is hoped that when these investigations are terminated, 
French engineers and scientists will be in a position to 
render great assistance at the International Conference 
which it is proposed to convene at no distant date as the 
result of the proposals made in 1889 by the congress of the 
general principles of construction, and by the congress of 
appled mechanics. It must be remarked that the several 
bridge failures which occured on the Continent were due not 
to a want of the necessary knowledge as to testing machine 
strength of materials, but to a want of knowledge of materials 
and construction as guided by the judgment obtained only by 
long practical experience, by common sense, and by the engi- 
neering fitness of the designs. 


COAL AND IRON. 

THE two great industries of coal and iron are at present in 
a remarkable condition. In the North of England and in 
Wales the coalowners have managed to get a substantial relief 
in regard to wages. Of the 40 per cent. advances secured by 
the miners’ leaders in the years of prosperity, the proprietors 
have cleared off 25 per cent., so that the wages for Northum- 
berland, Durham and Welsh colliers are now within 15 per 
cent. of the low rate prior to 1888. The effect has been most 
important. The Northumberland and Southern coalowners 
have been enabled to take an unusually large proportion of 
the locomotive coal contracts which expired in June, and are 
now being placed for the next twelve months. Such coal as 
is being taken from the Yorkshire and Derbyshire districts is 
at a price which leaves no profit at the present rate of wages. 
Stillthe question which was asked before in THE ENGINEER, 
“Who is to bell the cat?”” remains unanswered. One large 
railway company has given notice to terminate its con- 
tracts because it can procure supplies on much easier 
terms in the open market. This is equivalent to saying that 
competition amongst coalowners for orders is so keen that the 
companies have only to sit and receive offers. Of course 
the issue of this is disastrous both to masters and men. 
The masters find their collieries drifting back into the con- 
dition they were in half-a-dozen years ago, while the men are 
glad to have one to three days’ work a week, and many of 
them are walking the streets. One of the miners’ officials in 
the Derbyshire district has given notice of motion to the 
Board of Guardians, of which he is a member, to permit the 
relieving officers to have a freer hand in the distribution of 
relief, on the ground that many of the colliers and their 
families are absolutely foodless. The position of the iron 
trade is quite as extraordinary. Although nothing is doing in 
England, prices have gone so low that foreign manufacturers 
find it cheaper to buy in England than to make at home. 
The German and Belgian ironmasters particularly are laying 
in enormous stocks. For the week ending June 2nd, the 
shipments from Middlesbrough were 23,850 tons, against 8715 
tons for the corresponding week of last year. The total ship- 
ments at Middlesbrough up to date this year amounted to 
361,265 tons, against 264,591 tons for the similar period of 
1892. Stocks are so low that the slightest “boom” in the 
iron trade of this country would probably precipitate a panic. 
That is to be deprecated, of course ; but the condition of the 
iron industry is now such as to be suddenly converted into 
activity by any decided movement in the home markets. 


RAILWAY COMPANIES AND THE SUPPLIES OF LOCOMOTIVE 
COAL. 

Nor for a period of at least twenty years has the coal trade 

of the country been in a more  peeages state, and certainly 
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the trade. In the year 1888 the chief of the contracts for 
the supply of locomotive coal to railway companies were 
taken at 6s. per ton. In the early part of 1889 the Great 
Northern was compelled to place a short contract at 8s. per 
ton, whilst in the latter part of the year contracts were placed 
at 8s. 6d. per ton. Prices continued to increase, and in 1891 
the North-Eastern paid the highest price on record—l1ls. per 
ton. The same company, which has been paying about 
8s. 6d. during the first half of the present year, has 
just availed itself of a clause inserted in its last con- 
tract, and has given a month’s notice to terminate it at 
the end of June, on the ground that it is paying more 
than a market price for the coal supplied by contract. The 
proceeding is a unique one, and will doubtless cause other 
companies who contract for long periods to insert a clause 
through which they can obtain relief in the event of the 
market falling. There can, however, be no doubt but that 
coalowners holding the contracts will meet the company and 
make some abatement. This will, however, seriously affect 
coalowners who have been urged to keep up prices, and who 
are paying the full 40 per cent. advance. The North-Eastern 
Company takes something like 12,000 tons of coal from the 
thick seam collieries of Yorkshire, so that a reduction of 1s. 
per ton means a handsome sum to it. It is a remarkable 
thing that the same collieries which a short time ago were to 
be set down, and the owners extinguished because they 
accepted a somewhat lower rate than was agreed upon, will 
doubtless have to accept a lower price than they contracted 
for owing to a falling market. The proceedings taken by the 
North-Eastern Railway Company will have a marked effect 
on the tenders now under consideration for the Great Eastern 
and Midland Companies, who draw their supplies from about 
forty Yorkshire and Derbyshire collieries. 
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Modern Mechanism; Exhibiting the latest Progress in 
Machines, Motors, and the Transmission of Power. Edited 
by Park Bensgamin, LL.B., Ph. D. London: Macmillan 
and Co. 1892. 

Dr. BENJAMIN was the editor of the 1880 edition of 
“ Appleton’s Cyclopedia of Applied Mechanics,” and it is 
to be regretted that he did not give to this book the title 
of supplement to that encyclopedia. In England, at all 
events, the title, Modern Mechanism, does not convey a 
descriptive notion of the character of the contents of this 
book, which is from the English as well as, though more 
particularly, from the American point of view, a useful 
encyclopedia of modern machinery, motors, machine 
tools, methods and appliances, manufacturing plant, and 
manufacturing processes. With the exception of an 
article on the utilisation of Niagara Falls, by Professor 
Unwin, the whole of the book has been written 
it appears in America, and has necessarily much 
greater completeness with respect to American pro- 
ductions than of those of the Old World, but it must 
be admitted that it contains a great deal which re- 
commends it to the English reader, because of the 
satisfactory and impartial way in which subjects are 
treated, and in which some of the more prominent 
modern English machines and apparatus are described. 
We cannot, however, withhold the remark that the book 
might have been made much more complete, and have 
given a more representative record of modern machinery, 
if more English makers and writers had been called upon 
to do that which a number of well-known American 
firms have done, namely, to supply information and 
drawings of their special manufactures. Possibly, how- 
ever, some were asked to do this; but, in view of tariff 
matters, were inclined to think there was not much 
reason for taking the trouble. To engineers and those 
manufacturers who, by invention, experiment, and enter- 
prise, create new trade or maintain what would be 
otherwise a falling demand, books of this kind may 
not have any very great value; but as a record 
of what has been done, and a careful digest of all 
the more important considerations which underlie, or 
principles which have guided these modern accom- 
plishments, this will be found a valuable book of refer- 
ence. It represents an enormous quantity of work on 
the part of the editor, and it provides the most com- 
plete peep at American machinery, tools, and appliances 
of the best makers that is at the present time published. 
The reasons which lead to the rapid and remarkable suc- 
cess of ‘‘ Appleton’s Cyclopedia of Applied Mechanics” 
will obtain with respect to this book as descriptive of 
modern machinery, including the part that relates to 
dynamo-electrical machinery. It is perhaps even more 
useful to English readers than if it had been compiled on 
this side of the Atlantic. The following is a list of the 
chief subjects dealt with :—Aluminium, brakes, brading 
machines, grain mills, agricultural machinery, dynamo- 
electric machinery and apparatus, cotton spinning 
machinery, wood-working machinery, armour, ordnance, 
projectiles, and torpedoes, typewriters, switches and 
signals, boilers, steam engines, steel and iron production, 
metal working machine tools, metallurgical machinery, 
ice machinery, bookbinding, carriages, wagons, cycles, 
rope-making machines, quarrying machinery, sewing 
machines, brick and terra-cotta machines and manufac- 
tures, fire-engines, pumps, locomotives, and about twenty 
others. The book is well printed, and in general satis- 
factorily illustrated, and it has a good index. 


The Journal of the Royal Agricultural Society. Vol. IV., 
Part I., No. 13. London: John Murray. 1893. 

Since the Journal of the Royal Agricultural Society 
has been published quarterly it has contained a large 
number of interesting articles of a historic, statistical, or 
technical character, and the manner in which it is con- 
ducted reflects great credit on the secretary of the 
Society, Mr. Clarke. New life has been infused into a 
journal which had previously been little more attractive 
than a Blue-book ; and articles on current topics interest- 
ing—and not too long—are now once a quarter presented 
to and appreciated by the readers’ of the Society’s 
Journal. A contributor of some interesting articles, 
Mr. Daniel Pidgeon, Assoc. Inst. C.E., has afforded 
valuable help in the new Jowrnal, his articles on the 





evolution of agricultural implements being not only 
very interesting, but showing the important part played 
by the Society’s competitive trials in this evolution. We 
are sorry, however, to be unable to speak with the same 
praise of anote in the present Journal by the same author 
on oil engines in relation to agriculture. While recognis- 
ing the coming importance of the oil engine and its value 
as a farm motor, he gives expression to opinions which 
cannot be based on as much experience with oil engines 
as it is desirable should be possessed by a writer on the 
subject. He repeats, for instance, the statements which 
have originated in certain laboratory experiments, and 
too hasty generalisations from them concerning the 
splitting up of the constituents of a petroleum oil, and the 
production thereby of certain variably constituted gases 
and “a very considerable residue.” Itmay be shown that 
this so called considerable residue does not occur 
necessarily in practical engines, and that the splitting up 
of the oil into lighter and heavier constituents is a 
matter of no importance whatever, for engines are 
running constantly which work with oil evaporated at 
low temperatures and with oils of higher density and 
higher flash point than those to which Mr. Pidgeon 
refers, oils which are therefore safer for farm use. It is 
desirable that articles like those by Mr. Pidgeon, descriptive 
of modern machinery, should be inserted in the Journal, 
and the engine to which he refers deserves the praise he 
bestows upon it, but the difficulties he mentions as those 
necessarily arising from evaporation are not so generally 
experienced as to justify the warning which is given as 
to the avoidance of all engines not made in a certain way. 
Considering that the Society will next year award prizes 
for oil engines of different kinds, it is a pity that the 
Society’s Journal should express so very decided an 
opinion on points regarding the working of a machine 
which is only merging from a state of evolution. 

The number of the Jowrnal before us contains three 
articles on field gates, which will be found useful by 
many, and one on the middleman in agriculture, which 
will be found interesting to a much larger number. It 
deals very largely with the cost at different periods of 
wheat, flour, and bread, other things, however, being 
referred to, including milk. We cannot refer at length 
to the article, but must mention that the author, Mr. Rew, 
in making an estimate on the cost of bread to the baker, 
appears to have overlooked the fact that the baker cannot 
bake his bread without fuel. 


Street Railway Motors : with descriptions and costs of Plants 
and operation of the various Systems in use or proposed for 
Motive Power on Street Railways. By Herman Havrt, C.E. 
Philadelphia: Henry Carey, Baird and Co. London: E. 
and F. N. Spon. 1893. 

On this side of the Atlantic the title of this book means 

tramway motors, and by its contents the author means 

tramway motors and tramcar propulsion more particu- 
larly by the methods other than electrical, and the cost 
of tramways and their working by all the methods in use, 
including electrical traction. The object of his book 
is not to give details of construction and explanation of 
principles, as he tells us in the commencement of the 
chapter on cable and electric roads, but is chiefly to insti- 
tute a comparison between the different systems now in 
use, or proposed to be introduced, as to cost of plant and 
of operation, and the general results that would follow 
their adoption as regards dividends upon capital, and 
public accommodation. Everyone who has attempted 
to arrive at anything like an accurate estimate of the 
cost of working tramways by the system of traction 
actually in use will agree with the author that it isa 
difficult task. In some respects, however, Mr. Haupt is 
more advantageously placed than we are in this country, 
but a large part of his book deals with methods of 
mechanical traction which have been as much used or 
experimented with in Europe as in America. Concerning 
cable roads he is, of course, well situated for obtaining 
information as to working expenses, but for other methods 
heis as much indebted to European sources as to American. 
He gives a good deal of space to the consideration of 
operating tramways by compressed air, and it appears 
from his figures that generally this system might prove 
to be the most economical of those yet tried. In dealing 
with the discharge of air through long pipes, he refers to 
the experiments of Holley and Gaskill, to the Mont Cenis 
experiments, and to Weisbach’s and Box’s formule, but 
he does not refer to the important investigations on this 
subject by Professor Unwin, in the “ Proceedings” of 
the Institution of Civil Engineers, vols. Ilxiii., xciii., 
and cv. Mr. Haupt’s book is not exhaustive, but it 
will no doubt find many readers on this side of the 
Atlantic. 








THE IRON, HARDWARE AND METAL TRADES 
PENSION SOCIETY. 

Tus Society was established in 1843, and during the years 
that have passed since then it has done a vast amount of 
good in affording help in the form of pensions to those 
masters or principals, officials, and servants who, through 
misfortune, have been impoverished or rendered incapable of 
work late in life. The Society has not been so vigorously 
kept before the public during the past few years as it was in 
earlier years, but great efforts are now being made to bring 
the finances and position up to the full standard of their 
proved usefulness. 

Mr. Howard J. Kennard, the present president, is the son 
of the late Mr. R. W. Kennard, M.P., by whom the Society 
was started, and assisted by the Duke of Norfolk, who has 
long taken the greatest interest in the Society, he is energeti- 
cally bringing into notice the valuable work it has done and 
the necessity for adding to the number of its members and 
supporters. At the jubilee festival of the Society, His Royal 
Highness the Prince of Wales has consented to preside on the 
21st inst. The banquet will take place in the Guildhall, and 
applications concerning this may be made by subscribers to 
the secretary, Mr. Papworth, at the offices of the Society, 
which are at 195, Upper Thames-street. An interesting 
pamphlet has been published, giving the history and an 
account of the work of the Society, which deserves to be more 
widely known and much more widely supported. 
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The ENGEER” 


PNEUMATIC CONVEYOR PLANT. | 


Iw several places in the United States small coal slack, and | 
other such materials, are being conveyed considerable dis- 
tances and with simple plant by means of an air current. 
We illustrate by the above engravings two sets of the machinery 
employed as made in this country by Messrs. Samuelson and 
Co., Banbury. It consists of a Root’s blower arranged with 
a hopper for the material to be conveyed by a pipe, the end of 
which and its connection is also shown, the hopper being 
fitted with a feeder worm. From the hopper the material is | 
moved into the conveying pipe by the inducted draught 
brought about by the blast in the latter. Our engraving 
shows the apparatus with sufficient clearness to make further 
description unnecessary, but it may be mentioned that it is 
used at a number of coal mines for moving slack, and takes 
the place of horses, trucks, and men. It is much more 
quickly and cleanly done, and the slack at the end of say 
300ft. may be raised to a large height for stacking. At the | 
Edgerton Coal Company’s works, Jermyn, Pennsylvania, a 
set of the plant is placed near the small coal breaker, and | 
conveys 350 tons per day of culm to a pile 300ft. away. The | 





blower is 5ft. 6in. in length, runs at 75 revolutions per minute, | ° 


the pipe 10in. diameter, and rising about 110ft. The culm 
seems to flow through the pipe without knocking at the walls, 
and it is said that plant costing £1200 displaces labour that 
cost £3 4s. per day, and that it costs but 6s. per day for 
labour and oil. The cost of the steam power is not given, but 
in this case the engine employed has a pair of cylinders 
direct-acting, and 13in. by 16in. Against the cost of steam is 
set the cost by the old method of maintaining the tracks ona 
plain or on a dirt bank, the cost of ropes, mules, or dumpers. 
The delivery may be changed by simply turning the mouth of 
the pipe in the desired direction. 








Ar the Bath and West of England Show, which ended 
at Gloucester on Monday, the 5thinst., the total number of visitors 
for the five days was 54,640, as compared with 72,973 at Swansea 





last year. 


3/a in = 1 FOOT 


RAIL CLEANING APPARATUS. 





THF annexed engravings represent a system of cleaners to 
be used for engines or motor or ordinary cars to clean grooved 
or other rails for tramways, street, and narrow gauge rail- 
ways, and for any system of traction. Fig. 1 is a perspective 
view as attached toa car. Fig. 2 represents a side elevation, 
Fig. 4 a planfof the apparatus fixed toa car. It is composed 





CONRADI'S TRAM RAIL CLEANER 


essentially of a transverse shaft carried by two strong brackets, 
fixed to the body and at the bottom of thecar. This shaft 
rests loose in its bearings, to allow it to slide a couple of 
inches either to the right or left. Leaf or coil springs are 
fixed to sockets firmly screwed to the shaft. The scraper 
steels and the plough-shaped shovel plates are each provided 
with slots, through which they are bolted to the lower part of 
the coil springs near the rail. To the sockets are fixed arms, 
to which the triangular shaped brushes, placed behind the 
scraper, are bolted, as shown in Fig. 2 and 4. The coil springs 
carrying the scrapers and shovel plates are so placed on the 
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‘rods will permit. 

















shaft that they correspond correctly to the groove and surface 
of the rails. Between the brackets of the shaft and the 
sockets carrying the coil springs with the scrapers, shovel 
plates and brushes, horizontal spiral springs are wound loose 
round the shaft, as shown in plan, Fig.2. To whichever side 
the shaft slides, caused by the scraper steels following the devia- 
tions of the permanent way, in consequence of the scrapers 
guided by the groove and the elasticity of the coil spring, the 
horizontal spiral spring on the shaft brings the scraper steel 
being always back to its normal position over the centre of the 
groove when out of it. During the deviations, either the one 
or the other of the horizontal spiral springs of the shaft gets 
compressed between the bearing face of the bracket and the 
socket fixed to the shaft, and presses hereafter the socket, 
and consequently the shaft, back into its former position. 


| To regulate the pressure of the “sp ws points, which cut the 


mud out of the groove, and of the shovel plates, cleaning the 
surface of the rails and pushing the mud sideways, the 
small horizontal tension cylinder, Figs. 2and 4 is used. It 
contains a spiral spring which presses at one end against the 
cylinder face, and at the other end against a movable plate 
screwed on the connecting rod traversing the cylinder. The 
other end of the connecting rod forms a large ring, to give 
free play, and is linked by means of a fork-shaped hook toa 
vertical lever keyed on to the shaft. This arm or lever is 
fixed to the shaft in a backward angular position, and as 
near in the middle of the shaft as the position of the brake 
The horizontal spiral spring of the tension 
cylinder presses this vertical lever constantly backwards, keeps, 
therefore, the scraper shaft in a rotary back motion, and con- 
sequently turns the scraper points into the groove and the 
shovel plates towards the surface of the rail, both scraper 
and plates being set to the corresponding angular position. 
The pressure can be increased or diminished, according to the 
hardness or softness of the mud to be worked upon, by 
slackening or tightening the back nut of the plate in the 
tension cylinder. This latter is suspended by iron strap 
and fastened to the bottom of the car. Instead of using the 
tension spring in connection with a plate, it is preferably used 
by forming its end into a hook. The slot in the scraper steels 
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1 plates is made for the purpose of regulating their 
pone Henge = to be able to use them on both ends before 





undone and the rope straightened, to be again folded further 
on; and for these foldings and straightenings the hammer 


re-sharpening. To effect their regulation or correct adjust- | is too often brought into requisition. The injury thus done 
ment in relation to the rails during the journey, all the nuts | to the rope is liable to cause an accident, more than one 


are provided with handles, so that the driver or conductor | 


can immediately set them if out of position without trouble | 
and without use of spanners, seldom to be found on cars 
when needed. All parts which may suffer by the exposure to 
mud are protected by mud covers. The lifting and lowering of | 
the cleaner is effected by means of lever connections from the | 
driver’s stand. The above-mentioned vertical and angular arm 
or lever of the shaft is hinged to a connecting rod, which passes 
from it along the bottom of the car to the front shield at the 
driver’s stand. A small bracket or hinge plate is fixed at the 
front part and bottom ofthe car. Into this is bolted a vertical 
lever projecting somewhat above the front shield in reach of 
the driver's hand. This lever is, with its bottom end, bolted to 
the connecting rod, andis locked, with its top end, into a catch 
or hook fixed to the railing, as indicated by the dotted lines 
Fig. 2. The latter indicates the position of the cleaner when 
lifted up, the full lines when lowered on to the rails and at work. 
By pushing the lever out of its hook and forward, the apraratus 
is lowered on to the rail; by 





having indeed occurred owing to this cause. To obviate the 
danger, two new forms of clips, shown by the accompanying 
cuts, were lately brought before 
the Mons section of the Associa- 
tion of Liége Engineers. 

Figs. 1 and 2 show the stcel 
clip devised by M. Mathien, 
underground manager at the 
Sars-Longchamps Colliery, Bel- 
gium, which consists of a socket 
terminating in a ring, to which 
the draw-chains of the truck are 
hitched on. The socket has a 
flat made on its outside, and 
carries three set-screws which 

press upon an iron clamp, holding 
the rope tight, as will be seen by the sketches, while by way of 
additional precaution, one set-screw is turned with a small end 








drawing it back into the 
hook it is lifted up. Fig. 3 
represents the front eleva- 
tions of the cleaner, but 
with the shaft fixed, and 
each socket with its coil 
spring and tools being made 
to move sideways. In this 
case, two horizontal spiral ~ 
springs are wound round 
the shaft instead of one 
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only, as before—see Fig. 2. 
One rests against the 
bracket and one side of the 
movable socket, while the 
other rests against the 
opposite side of the socket 
and a fixed collar. To pre- 
vent any retarding action of 
the sliding socket, the shaft 
may at this end be prefer- 
ably bent downwards to 
reduce the leverage of the 
coil spring from rail to 
socket, and the coil may 
at the same time be some- 
what reduced in diameter 
to lessen in some degree its 



































elasticity. The latter is 
so great, and answers so 
rapidly, that by rapid for- 
ward motion of the car 
the spring alone often does all the work before the 
socket has time to complete its lateral motion. The side 
motions of either shaft or of each socket provide against 
the deviations of the permanent way, such as curves, 
passing places, or crossing, and the transverse sway of engine 
or car, while the elasticity of the coil provides against the up- 
and-down motion of engine or car, allows the passing over 
projecting tongues or points, bad joints or obstacles wedged 
in, and removable only by chisel and hammer. Stones 
wedged in are not intended to be cleared by this apparatus. 
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CONRADI'S RAIL CLEANER—PLAN 


The brushes are manufactured of bass, and are arranged to 
be screwed up and down independently of being lifted or 
lowered with the cleaner together. The bass brushes gener- 
ally prove the most useful. Rattan or any kind of cane, or 
combination of cane and bass, or bass and steel, are less 
useful. Steel brushes clog with mud and form a solid block 
after a few journeys. They are very expensive, are rapidly 
used up, and offer considerable resistance to traction. The 
cleaner is only set to work whenever the muddy state of the 
rails requires it. It is made by Mr. H. Conradi, Westminster. 








CLIP FOR INCLINE ROPES. 





WHEN collieries are worked by rising stalls, self-acting 
inclines are often established for Seinaioe down the coal to 
the level or roller-way; and as the stalls are pushed forward, 
the ro > must be adjusted to the increased length, an opera- 
tion which is generally performed every two or three days. 
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The ropes, are of course, made the maximum length ; and the 
portion in excess is rolled up and hung from the truck or 
wagon. With hemp ropes and chains no special precaution 
1s needed ; but to obtain the required length in wire ropes, they 
hat generally folded into the form of a loop, the two parts being 
; eld together by iron or steel wire. When the rope has to be 
engthened, and the clip consequently shifted, the loop is 











CONRADI'S TRAM RAIL CLEANER-—SIDE AND END VIEWS 


which passes through the clamp and enters slightly into the 
substance of the rope. This form of clip will resist a pull of 4-6 
tons without shifting; but it would certainly be better to 
increase the pressure or bearing surface, and avoid the 
above-mentioned danger of injuring the rope. 

Figs. 3, 4, and 5 show another form of clip invented by M. 
Monoyer, overman at the same colliery, which commends 





itself by its simplicity and efficiency, while there is no risk of 
injury tothe rope. Each half of the clip, grooved to receive 
the rope, terminates in a hook, so that, when the two parts 
are bolted together, an eye is formed for receiving the truck 
draw-chains. A clearance of 2mm. is left between the two 
flat sides; and when tightened up, this clip, which weighs 
2 kilos. = 44 1b., will not start until its load exceeds 44 tons. 
This simple form of clip is coming much into use in the 
centre coal district of Belgium. 








THE FEDERATED INSTITUTION 
ENGINEERS. 


THE twelfth general meeting of the members of the Fed- 
erated Institution of Mining Engineers was held in the rooms 
of the Institution of Civil Engineers on Thursday and Friday, 
the 1st and 2nd inst.; and whether it be the result of the 
federation of the various provincial institutions or not, the 
Federated Institution is to be congratulated on the quality 
of the papers presented at this meeting, for they were not 
only cosmopolitan in character, but were also of great interest, 
and many of practicalimportance. The president, Mr. George 
Lewis, of Derby, opened the proceedings with an address in 
which he enlarged on the benefits of such a federation as theirs, 
which brought men together of similar occupations and kindred 
thoughts, but who exercised their art under different circum- 
stances, conditions, and environments. It enabled them to ex- 
change ideas and experiences freely, and with facility to their 
mutualadvantage, acircumstance which was now-a-daysall the 
more desirable, because difficulties encountered in mining 
continued constantly to increase, as the more accessible stores 
of minerals near the surface became exhausted and 
necessitated the going deeper and deeper for our supplies of 
useful minerals. This state of matters, it was said, therefore 
rendered it very desirable that mining engineers should be 
acquainted with all the successful means that had been 
adopted for overcoming these difficulties, and publications, 
such as the ‘“‘ Transactions ” of the Institution, and meetings 
such as the one then being held, provided the means for 
acquiring this knowledge. Another condition necessary for 
successful pursuance of mining operations, was having 
managers capable of facing and solving all the complex 
problems which almost daily assail them, and such 
men, it would seem, are apparently not so numerous as they 
might to advantage be; Mr. Lewis therefore suggested that 
the Federated Institution might appropriately establish an 
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examination board, whose duties would be to ascertain that 
persons aspiring to the position of managers, &c., of mines 
were duly qualified. 

The first paper was by Mr. Joel Settle, and dealt with 
“‘ Spontaneous Combustion in Coal Mines,” as exemplified by 
its occurrence in the Bullhurst seam, in the Leycett collieries, 
North Staffordshire. This seam includes high-class steam 
coals, superior quality gas coal, and very good house coal ; it 
produces much fire damp, and is very dry and dusty; it is 
also very prone to spontaneous combustion, but gives but 
little indication of impending outbreaks except ‘“ stink,” upon 
which actual fire rapidly follows. Even the floor of this 
seam, which consists of soft carbonaceous shale intermixed 
with coal and pyrites, is liable to take fire spontaneously, 
but this can be abated by a coating of sand 2ft. thick. This 
seam, in addition to its other disadvantages, has a very 
irregular and contorted inclination varying from 15 deg. to 
70 deg. To remove the valuable coal successfully has neces- 
sitated the application of various systems; barriers of coal 
fifty yards thick have been left, and have not always been 
sufficient to prevent fire in neighbouring old workings break- 
ing out again; in the Audley collieries the following system 
has been successful: The coal is wrought in descending 
order, and as each pillar of coal is worked out on the rise a 
stopping is put into the level to prevent the ventilation 
circulating through the goaf; the next level below then 
becomes the return airway, and the goaf above becomes 
charged with gas, and only allowing sufficient ventilation to 
pass to keep the edges of the goaf and working places free 
from gas. But whatever system is adopted, an adequate 
means of stopping up all openings leading to any district is 
absolutely essential to check fire. The openings should be 
diminished toas fewas possible, and be furnished with stoppings. 
The temporary arrangements which the writer recommends 
for working the Bullhurst seam are, to put in 3ft. brick and 
mortar stoppings cut to a solid bed all round, and passing 
all breaks in the coal and surrounding strata, sufficient 
openings being left in the stoppings for the horse and 
journey to pass through. Sufficient bricks should be 
placed close at hand, to complete the stoppings in case 
any symptoms of gobfire are discovered. The only other 
material required will be mortar, and in case of emergency 
such stoppings can be completed in three or four hours at the 
outside. These temporary stoppings have to be continually 
inspected and any leakage stopped, plastering over with mortar. 
To make them permanent, they are first allowed to settle 
down, and thirty yards of packing, complete at the end with a 
brick and mortar stopping not less than 2ft. thick, and 
plastered over with mortar, is then required to prevent the 
goaf sealed off from being disturbed when drifting is again 
commenced. Finally, the writer recommends that in working 
such coal seams, levels should be driven to boundary and 
worked back; the coal should be worked in small districts, 
taken out as quickly as possible and the district sealed off 
when finished, whether on fire or not; temporary stoppings 
should always be erected; the gas from a goaf should be 
examined; any change in temperature from the goaves noted, 
and the ventilation through a district should only be sufficient 
to keep the working places and gob-edges free from gas. In 
the discussion which followed, various speakers expressed 
divergent views as to the cause of spontaneous combustion in 
coal, and as to the places where it would occur, and as to the 
means to be adopted to prevent or stop it. 

The next paper on ‘“‘ Mining in New Zealand,” may well be 
regarded as one of a series of monographs which Mr. George 
J. Binns is writing on the title subject. The present mono- 
graph, the third oi the series, relates to coal mining. From it 
we gathered that there are coalfields both in the North and 
South Island, and that they occur in the cretaceous system 
of rocks, which belong to a far more recent geological period 
than the British coal measures. The subject is discussed 
under ten heads :—Geology and distribution ; general notes on 
the coal fields ; methods of working ; machinery ; legislation ; 
accidents ; total consumption, output, imports, and exports, 
&c.; quantity of existing coal; wages, strikes, benefit clubs, 
condition of miners, &c.; conclusions. There are eight 
coalfields, the Auckland and the Mokan coalfields in the 
North, the rest in the South Island. The North Island coal- 
fields yield lignites, brown coal and pitch coals; the seams 
are in many cases of good thickness, and the computed total 
area of the coal seams in the different districts if 90,000 
acres. The output is small, 104,064 tons in 1891, owing to 
sparse population. In the South Island the coalfields are 
dotted about in all directions. Northward and westward 
there are the Picton, Collingwood, Takaka, and West Coast 
coalfields; southward and eastward the Southland, Otago, 
and Canterbury coalfields. The total area of the South Island 
coalfields is computed at over 180,000 acres. 

All yield useful coal, and extensive operations are carried 
on in many of the fields, but most energy is exhibited in the 
Otago and West Coast fields ; the latter, in fact, is by far the 
most important in the colony, as it is the only one that fur- 
nishes bituminous coal of good quality which is likely to rival 
English coal and coke produced therefrom. Some of the coal 
is free burning, lustrous, good for steam or household use, 
and an analysis shows it to contain :—Fixed carbon, 63°81 ; 
hydro-carbons, 31°88 ; water, 3°08 ; andash, 1:23 per cent.; it is 
a remarkably pure coal. Itis largely used/for war vessels, and 
has great steaming power ; it was this coal which was in use 
on board H.M.S. Calliope at the time of her wonderful escape 
during the memorable hurricane at Samoa. As an example of 
an enterprise in this field, the West Port Colliery Company put 
out 198,000 tons from their Coalbrookdale mine in 1892, with 
an underground staff of 238 men; whilst during the preceding ten 
years their output was 1,000,000 tons and their expenditure 
£850,000. Numerous notes of this and various other collieries 
are given in the paper, and particular modes of working and 
appliances are duly recorded; but the almost universal 
system of working is by board and pillar, whilst as regards 
machinery, of the New Zealand coal mines, only twenty-five 
in 1891 utilised engine power for raising the mineral, and this 
is accounted for by the fact that so much outcrop coal is found 
level free, and at present, horse or hand power is usually 
found sufficient. In a few cases, good winding and hauling 
engines are employed. As regards ventilation, it appears that 
there are three fans, five furnaces, one steam jet, one steam 
jet and furnace combined, while two mines owe their venti- 
lation to steam pipes in the upcast shaft. Compressed air 
is occasionally employed, but seldom ; electricity as a motive 
power in the one case already noted. Electric signals are 
common, a Harrison coal-cutter was tried at Kaitangata, 
where also power rock-drills were very successfully introduced. 
Mechanical stokers were tried at Greymouth and abandoned. 
Telephones are very largely utilised. The various legislative 
enactments and regulations connected with colliery matters 
are set forth in the paper, and although well worthy 
of consideration, are too numerous to be mentioned 
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in this notice. As regards accidents, many of the 

fatalities occur in small mines, where owners have not 

sufficient capital to provide either the proper appliances, or 
the requisite skill for using them if they were at hand. The 
average number of men employed per life lost from 

1879 to 1891 inclusive is 428°7, and the average tonnage 

raised per life lost is 149,524 tons. In the portion of the 

paper devoted to statistics relating to the output and con- 
sumption, &c., of coal, tables are given, showing the quantities 
attributable to each field in the Colony, as well as the totals 
for both the North and South Island, and the whole Colony. 

The consumption has increased continuously, except in 1889, 

from 294,980 tons in 1877 to 765,019 tons in 1891, whilst the 

total output was 138,984 tons in 1877, and 668,794 tons in 

1891, and the imports 155,996 tons in 1877, and 125,318 

tons in 1891. The author deals with the other points noted 

above, and finally says, as an integral part of this great 

Empire, the future prespects of New Zealand cannot but be 

without interest to those who desire to see English-speaking 

— and mining engineers supreme in all quarters of this 

globe. 

In the paper which followed, Mr. Collins gave a brief his- 
torical sketch of “ Fire-setting: the Art of Mining by Fire,” 
and suggested its application in out-of-the-way places where 
rocks were hard, fuel cheap, and machinery and skilled 
labour were not available. Mr. H. D. Hoskold presented a 
paper entitled ‘“ Notes on a Practical Method of Ascertaining 
the Value or Price to be Paid for Zinc Material,’”’and indicated 
and placed on record the practical methods followed in various 
localities for the purpose mentioned. The first paper on 
Friday, the 2ndinst., was on the “Correlation of the Coal Fields 
of Northern France and Southern England,” by M. Marcel 
Bertrand, the eminent French mining engineer and professor 
of geology in the French School of Mines. This is a paper of 
considerable geological interest, replete with the results of 
careful observations, and with exact detail. The author, 
following on the lines of Godwin-Austen’s principle, which 
is summed up in the statement that recent folds are formed 
along the same lines as ancient folds, has come to the follow- 
ing conclusions as regards the folds in the North of France 
and their relation to those of the South of England. We 
may, however, affirm that the Dover coal-basin is distinct 
from that of the Pas-de-Calais, and that the axis of Northern 
Boulonnais—saddle of Ferques—is not the prolongation of 
the axis of Artois. Two directions are fairly presumable for 
the continuation of the Lens-Fléchinelle basin: one abuts a 
little north of Boulogne, near Wimille; the other, keeping 
more to the northward, merges in the little coal-basin of 
Hardinghen, which, on the first hypothesis, would only be a 
branch of the principal basin. The prolongation of the axis 
of the Dover basin lies hidden beneath the waves ; and, judg- 
ing from an inspection of the isobathymetrical lines—curves 
of equal depth—this axis debouches on the French coast, a 
little to the eastward of Calais. He is of opinion that the 
basin is deeper where it is crossed by great transverse de- 
— and the Straits of Dover is unquestionably one of 

ese. 

In discussion, Professor Boyd Dawkins stated that his selec- 
tion of the site of the Dover borings was due to Godwin- 
Austen’s observations, that the Calais boring of 1857 sup- 
ported the view of the continuity of the coal seam under the 
Channel. In the Dover boring there was 1109 feet of strata ; 
and nine seams of coal had been encountered with a thick- 
ness of 20ft. 1lin. ; the dip was only 1 in 13, probably indicat- 
ing the centre of the syncline. He also pointed out that it 
was not universally admitted that complicated underground 
anticlines and synclines could be traced from superficial fold- 
ings, inasmuch as regularly stratified secondary rocks inter- 
vened in some instances. Mr. McMurtrie pointed out that 
views expressed by Englishmen, some being members of the 
Federated Institution, have also located the position of the 
Dover coal-field. He wanted further information before he 

‘ could agree with M. Bertrand. Professor Hull concurred in 
considering that axes of folding have been repeated; creta- 
ceous foldings following those of the carboniferous also suggest 
that a valuable record might be secured by mapping all borings 
made in the south and south-east of England. The President 
was of opinion that the present generation would not derive 
much benefit from the discovery of coal in the south of 
England ; he, however, fully recognised the high value of a 
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four-foot seam, but considered that there was a good deal 
still to learn in the matter. 

The excellent paper of M. Bertrand was followed by a very 
interesting communication by Sir Archibald Geikie, F.R.S., 
director-general of the Geological Survey, dealing with the 
“Work of the Geological Survey.”” The author lucidly and 
succinctly described the various functions performed by this 
useful institution, which owes its origin to Sir Henry de la 
Beche, who, impressed with the national importance of the 
work of mapping the geological details of the country, begun 
by him with a few assistants at his own expense, induced 
the Government to render assistance, and obtained a grant in 
1832. Later on. having convinced the Government of the 
soundness of his views, he had the gratification of establish- 
ing a Geological Survey, with an affiliated School of Mines, 
a Museum of Practical Geology, and a Mining Record Office. 
The establishment was to be, and has been, conducted on 
strictly scientific investigation, but was to furnish full geologi- 
cal aid to mining industry, agriculture, engineering works, and 
other practical matters. It is flattering to note that this 
Institution has been the parent and model to the various 
other national surveys which have since been organised. As 
director-general, Sir Henry de la Beche was succeeded by Sir 
Roderick Murchison, whose successor, Sir Andrew Ramsay, 
was Sir Archibald Geikie’s predecessor. Under each of these 
the Survey has undergone change and improvement, and its 
present character was thus set forth by the author. 

The Geological Survey is now dividedinto three distinct 
branches, one for each of the three kingdoms, but united and 
kept in organic connection under one Director-General. 
Each staff has its separate organisation, but its members may 
be interchanged. It consists of two grades: (a) district- 
surveyors, geologists, and assistant geologists, whose chief 
duty, under the superintendence of their director, is the 
preparation of the maps, sections, and memoirs, and (b) 
collectors who, under the supervision of the other officers, 
search for fossils and collect specimens of minerals and rocks 
for determination and for exhibition in the museums. There 
is an office and likewise a museum in London, Edinburgh, 
and Dublin. Each branch has thus its own headquarters 
with a small resident staff, the head office for the whole 
Survey being the establishment at Jermyn-street. The total 
strength of the service in the United Kingdom, including the 
officers engaged in museum work, is at present sixty. As the 
duties are practically the same in each branch of the Survey, 
the author treated the whole as one service and described 
its work under the following heads:—{1) mapping; (2) 
petrographical determination; (3) paleontological deter- 
mination ; (4) the collecting of rocks, minerals, and fossils ; 
(5) the preparation of maps, sections, and memoirs 
for publication; (6) museum work; (7) general adminis- 
tration ; (8) relations of the service to other Government 
departments, and to the general public, as regards the fur- 
nishing of geological information. He described how the 
field work was done, how the workers in the field were aided 
by the workers in the petrographical and paleontological de- 
partments ; and how the information thus accumulated was 
transferred to maps, adapting the scale of the map to the 
amount of detail to be inserted. Different tints and com- 
binations are used to denote the various kinds of rock 
separately discriminated on the maps, and as there are 
upwards of 180 so distinguished, some idea may be gathered 
as to the amount of work connected with the colouring of 
these maps, which is hand work done by girls. Maps are pub- 
lished on one inch and six inch to a mile scale; the total 
number of six inch maps published by the Geological Survey 
up to the present time is for England and Wales 217 sheets : 
Scotland, 130 sheets; Ireland, 10 sheets. The number of 
one-sheets and quarter-sheets published for England and 
Wales amounts to 258 ; 142 of these are as yet published only 
as ‘solid’ maps; 89 are issued in two editions, ‘“‘solid’’ and 
“drift; of 23 only the “drift” edition is published. Four 

uarter-sheets of the map of England yet remain to be pub- 
lished, but will be issued this year. The number of sheets 
published of Scotland is 48, and of Ireland 205, The whole 
of Ireland has been completed and published. Every effort 
is now being made to complete at as early a date as possible 
the survey of Scotland, but the extraordinary complication of 
the geological structure of the Highlands, being far greater 
than was ever anticipated, renders the progress less rapid than 


—— 
————— 


could be wished; and a map is being prepared on a scale of 
four miles to an inch. Besides maps, the Survey publishes 
horizontal and vertical sections, and also memoirs; and not 
the least useful work of the Survey, it was pointed out, was 
the practical museums which are kept in such order, that 
anyone can at once get reliable information from properly 
labeled specimens, or any matter coming within the scope of 
such museums; whilst other information relating to the 
geology of the countries coming under the notice of the 
Survey can always be obtained in the offices of the Survey 
In discussion, the excellence of many of the maps was 
attested, and the antiquity of others was complained of 
whilst the desirability of mapping on a large scale the im. 
portant mining centres was very generally advocated. 

A paper on the “ Witwatersrandt Auriferous Conglome. 
rates,” by Mr. F. G. Shaw, followed, who proposes a new 
theory to account for the formation of these deposits, which 
was very generally contested in discussion. 

Mr. W. Spencer then read a paper on “The Support of 
Buildings,” and instanced some mines where solid blocks of 
coal were left to support buildings on the surface, in other 
mines pillars of coal are left to perform the same function, 
In discussion it was suggested that the amount of coal re. 
quired to be left would depend largely on the inclination of 
the seams; that frequently subsidences from other causes, 
such as drainage for water supplies, &c., were wrongfully 
attributed to mining operations ; and that the best course to 
pursue is to remove all the coal and leave no supporting 
pillars, in fact some owners of large houses had given per. 
mission for that to be done. 

Professor John Milne, F.R.S., contributed a paper “On 
Earth Pulsations and Mine Gas.”’ In it a delicate thermo. 
meter is described, with which and with other instruments 
the author has made many observations, from which he con- 
cludes that areas of the earth’s surface are at times thrown 
into a series of flat, wave-like undulations, which the author 
calls earth pulsations. These disturbances are frequent in 
the winter months, and accompany either a high or a low 
barometer, in mostinstances the former; theoretical considera- 
tions indicate that such disturbances might arise from barome- 
trical fluctuations exerted over extended areas. From the little 
information at the author’s command, it appears likely that fire- 
damp escapes in greatest quantity when earth pulsations are 
most frequent, but as to whether the compression and 
extension by repeated bendings which are slight in depth but 
great in length influence the escape of gas is a matter for 
speculation. The author remarks that a record showing the 
relationship that the escape of gas from coal at any mine 
bears to the barometric gradient existing at the time of obser- 
vation across the district in which the mine is situated, woul¢ 
do much towards testing his views, which, if correct, woulé 
suggest a means by which an escape of fire-damp could be 
predicted, and precautions for dealing with it adopted. 

Mr. James Henderson exhibited and explained his now well- 
known rapid traverser. 

At the dinner, which constituted one of the functions of 
the meeting, Sir George Elliott drew a striking contrast 
between the position of mining and miners in his young days 
and their present position, which indicated the great advance 
that had been made. He thought that the result of the 
Federation would probably be a still further improvement. 

The members also visited, by permission, the stations of 
the Westminster Electric Supply Corporation, Messrs. 
Maudslay, Son and Field’s works, and the Beckton Gasworks, 








THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW AT CHESTER. 

THE above plan shows the form and position of the Royal 
Agricultural Society’s Show at Chester, which will be fully 
opened on Monday, the 19th inst., and on Saturday, the 17th 
inst., to the Implement Yard and Dairy. The show will be a 
large one, the total length of shedding being greater than in 
any of the ten years since 1883, with the exception of the 
Windsor Show in 1889. The ordinary shedding is 8610ft., as 
against 9315ft. at Shrewsbury in 1884, but the machinery in 
motion occupies 2211ft., against 2035ft., and the special 
shedding 2197ft., against 1554ft. The total shedding is 
500ft. more than in Warwick last year, and 37 per cent. more 
than Newcastle in 1887. The number of animals in the 
Stockyard will be greater than in any Show except Windsor, 
and includes over five hundred horses. 








PRIVATE BILLS IN PARLIAMENT. 


Unper the provisions of Confirmation Bill No. 1, relating 
to Pier and Harbour Provisional Orders, the Teignmouth 
Quay Company come forward with a modest little petition 
to construct a couple of quays and a slipway, parallel 
with the Great Western Railway, to levy rates and to 
spend £7000 in the construction of their works. Subject to 
any requirements which may be made by the War Depart- 
ment, with whom they have been in communication, the 
Board of Trade have no objections to offer to the application 
of the Tenby Pier and Promenade Company, Limited, who 
propose to spend £18,000 in the construction of a pier and in 
acquiring from the Corporation of the town a lease of the 
shipping dues. Carte blanche is freely given to the Corpora- 
tion of Torquay for an extension of time for completing the 
works authorised by the Torquay Harbour Order of 1888. An 
application from the Corporation of Weymouth and Melcombe 
Regis, the objects of which have been previously set forth in 
our columns, brings to a termination the contents of Confir- 
mation Bill No.1. The “ Returns” ordered by the House of 
Commons, stating the nature of the proposals contained in 
the Provisional Orders included in the Pierand Harbour Orders 
Confirmation Bills Nos. 3 and 4, embrace, with one exception, 
the remainder of the Provisional Orders of this character. 

Three are included in the first of these latter named Bills, 
and relate to Bognor, Fowey, and Sheerness. In the first 
instance, the Order proposes to transfer the pier at Bognor 
from the Local Board to a private individual, with power for 
the Local Board to re-enter under certain circumstances. It 
also provides for the extension of the pier, the erection of 
pavilions and other suitable small buildings, and the levying 
of rates of the usual description. Under the second Order, 
the Fowey Harbour Commissioners are to be reconstituted, 
and empowered to borrow £20,000, while the third will vest 
the pier at Sheerness in the Local Board, together with all 
powers exercised by the Sheerness Pier Commissioners, and 
will authorise the Local Board to borrow £5000 and such 
further sums as the Local Government Board may approve. 
Confirmation Bill No. 4, relating to similar schemes, includes 
also three Orders under its provisions. The Buckpool Har- 
bour Commissioners figure first, as petitioners for a reconsti- 
tution of themselves in a corporate ¢' ity, for power to levy 





rates, and to raise by loan £24,000, to be expended in certain 
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improvements. A sum of £3000 is not a large 
——— Pony granted to the Findochty Harbour Commis- 
pa for their self-incorporation, and the expenses inci- 
y to their taking over their local harbour. Substituting 
or Portknockie Harbour Commissioners for the similar body 
st mentioned, the last Order reads precisely the same as 
tne receding one. Both Confirmation Bills, Nos. 3 and 4, 
were reed and passed the third time in the Commons on 
last. 
eg So consent, which as we have before remarked, 
ical as it may appear, is not the same as the “ Royal 
paradoxica y app : y 
Assent,” having been signified with respect to the Lancashire 
and Yorkshire Railway Bill, it was read a third time in the 
House of Commons on Monday last and passed. This is 
a project of some importance, so we may briefly refer further to 
it. The objects sought under the provisions of the Bill are to 
enable the company to further promote their own undertak- 
ing, and in conjunction with the London and North Western, 
to make new railways, new roads and new works at Oldham, 
Bolton, Wigan, Accrington, Rochdale, Salford, Manchester 
and other large towns. About three and a-half miles will be 
the length of the proposed new lines, and also of the intended 
widenings of existing tracks. It is estimated that the amount 
of capital required will be £600,000 in shares and £200,000 by 
Joan. In the Lower House the City of London Electric 
Lighting Bill was read a second time, committeed, and in order 
clearly to expedite the progress of the Bill through Parliament 
Standing Orders 211, 256 and 257 were ordered to be sus- 
pended. As the gist of these Orders is to define the minimum 
intervals of time which must be observed between the various 
stages in the advancement of the Bill, the meaning of the 
ce granted is obvious, as the Bill went before the Com- 
mittee on Unopposed Bills on Tuesday last. 

Inthe UpperHouse, the Brean Down Harbour and Railway 
Lords Bill, which seeks simply to extend the time limited for 
the completion of the works authorised by the Company’s 
Act of 1889, was read a third time, passed, and sent to the 
Commons. There are sixteen Bills, additional to those 
recorded in our recently issued list, which are awaiting in 
the House of Lords the Royal Assent. There will be a fairly 
large batch of Private Bills turned off at the time of the next 
«“ Commission,” which will convert them all into Acts. The 
Hybrid Committee of the Commons refused a locus standi to 
the Strand Board of Works, and to any other bodies but 
those immediately concerned, to appear against the London 
County Council’s Improvement Bill. It is now known that 
those clauses of the Bill relating to the projected new street 
from Holborn to the Strand have been withdrawn, and also 
the scheme for a ferry across the Thames, so that the 
prominent question before the Committee was the improve- 
ment of the approaches to the nearly-completed Tower Bridge. 
There does not appear to have been any objection to the 
carrying out of the work itself, but the problem yet unsolved 
is, in what manner the funds for the paying for the work are 
to be raised, and how different parties interested are to be 
rated for the purpose, and in what proportion. The Crystal 
Palace District Gas, which is a Lords Bill, was read a third 
time and passed, after a suspension of the Standing Orders 
in its favour, so that it is now clear of both Houses. 

It may be noticed that the London County Council has 
withdrawn its petition to be heard against the Great Northern 
Railway. This is a Lords Bill, and was read a second time in 
the Commons on the 15th ult. It does not ask for any addi- 
tional capital, but seeks to authorise the company to construct 
some six and a-half miles of new railways in the counties of 
Nottingham and Derbyshire, to abandon portions of the ex- 
tensions of the Leen Valley Railway, granted in 1892, and to 
empower the company and the Midland to widen some parts 
of the Bourn and Lynn Joint Railway. The National Tele- 
— Company has also ceased to oppose the London, Dept- 
ord, and Greenwich Tramways, which put their Bill through 
its second reading in the Lower House last Wednesday. A 
third reading in the same tribunal was accorded to the 
Latimer-road and Acton Railway Bill after the proposal of a 
verbal amendment by the promoters. An extension of time 
for the compulsory purchase of lands, and for the completion 
of works already authorised, forms the object of the bill. 

We have previously, in other columns than those occupied 
by our present articles, drawn attention to the peculiar con- 
stitution of the Weaver Navigation Trust, its management, 
and its relations, which do not appear to be altogether satis- 
factory, with traders and others using the Navigation. On 
Monday last the Weaver Navigation, which is a Lords Bill, 
was read a second time in the Commons, and we are not 
surprised to observe that notice has been given to bring 
forward a motion respecting it. It will be moved to-day 
that it be an instruction to the Committee to inquire into and 
report on all matters connected with the constitution powers, 
finance, and management of the trustees of the Weaver Naviga- 
tion, and on the provisions and administration of the Acts 
relating thereto, and that the Committee have power to 
insert in the Bill such provisions in connection with all or 
any of such matters as in their judgment are expedient. 
Also that the traders using the Navigation, petitioning to be 
heard by themselves, their counsels or agents, be heard 
against the Bill, and in reference to the matters referred to 
in this instruction. Thus, the locus standi of the traders is 
established without further trouble to them, and the whole 
affair thoroughly investigated, provided always that the 
House agree to the proposed resolutions. In the case of the 
Leeds Corporation, Consolidation and Improvement Sus- 
pended Bill, the Committee on Police and Sanitary Regula- 
tions Bills reported that they had examined the allegations 
contained in the preamble of the Bill, and amended the 
same to make it consistent with the provisions as passed 
by the Committee, and had found the same, as amended, to 
be true, and had gone through the Bill and made amend- 
ments thereunto. Considering that this Bill has not 
advanced further than its second reading in the Commons, 
which took place early in February, it is time it was pushed 
on a bit. It may be mentioned that with regard to all 
Private Bills coming under the “ Police and Sanitary Regu- 
lations,” there relates to them a certain “Text of clauses 
conferring powers in deviation from, or in excess of, the General 
Law.” A Report from the same Committee is likewise favour- 
able to the Harrogate Corporation Bill, which is in the same 
stage of its Parliamentary career as its Yorkshire confrére. 

In the Commons yesterday, the Select Committee on Police 
and Sanitary Regulations Bill had the Liverpool Corporation 
Bill before them. The question of clauses in the London 
Improvements Bill was also under consideration, and the 
promoters of the Metropolitan District Railway Bill were 
engaged in adjusting their fares and mileage. They also 
desired to extend the present limit of their liability of £100 
to their cheap trains travelling a longer istance than those 
usually conveying workmen. The North-Eastern Railway 
Hull Docks Bill was before a Committee of the House of Lords. 
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THE PROPULSION OF SHIPS. 


Sir,—I am pleased to see that in your editorial of April 21st 
you have preached a crusade against the fine old-crusted Admiralty 
formula. q do not think that any engineer who has looked into the 
question at all carefully actually believes that the resistance of a 
steamship varies as the square of the velocity ; and if not, then 
why should this be taught? I suppose, because it is simple and 
easily remembered ; it saves such a lot of thinking to take it for 
granted, and to put the error down to plus or minus “ efficiency.” 
At about 10 knots speed this assumption is not very far from the 
truth ; but at speeds much above or below this, it is hopelessly at 
fault. 

Trials at low speeds are not very frequently made, but there are 
a few good ones. The Italian t.s.s. Lepanto—not transatlantic 
this time, please—trial data give :— 

Speeds .. .. i or 7°25 10°0 13°7 
Horse-power.. 158°6 .. 1004 2403 6230 
and comparing the horse-power at 2°7 knots and at 7°25 knots, it 
will be seen that it increased as V1¥, which is very much less 
than V%, In fact, if the resistance varied as the square of the 
velocity, the horse-power at 7°25 knots should have been 3000 
instead of 1000. suppose this must be explained by the 
‘efficiency ” having trebled in some Eo peerage: A way. In the 
same manner comparing 7°25 knots and 10 knots the horse-power 
increased only as V27, whilst from 10 knots to 13:7 knots the 
increase was as V*%—the ‘‘ efficiency ” is evidently going to the 

bad in this case. 

Examining the trials of H.M.S,. Shah, we have :— 

Speeds.. .. 5365. 8°01 12°15 

Horse-power 318°1 rik a - 250671 

The horse-power at 8°01 knots compared with that at 5°365 knots 
has increased as V2*21—much less than V* again ; whilst from 8°01 
to 12°15 knots, the increase was as V*"®2; this power of V2*®, it 
will be observed, is not very far removed from the mean of the 
me 2°7 and 3-03 found in the Lepanto trials at somewhat similar 
speeds, 

A little careful examination of other trials will show that the 
resistance varies at a lower rate than V? at speeds below—about— 
10 knots, and at a higher rate than V2 at speeds above 10 knots. 
Further than this, the lower the velocity the lower the power to 
which V must be raised. 

In the third paragraph of your editorial there is evidently a slip 
of the pen, which, doubtless, will have been pointed out before 
this letter reaches you. I refer to:—‘‘ When an Atlantic liner 
crosses to New York, we are in the habit of regarding the work 
done = the engines as all represented by the transfer of, let us 
say, 10,000 tons of ship from Liverpool to New York with a 
velocity of twenty miles an hour. It is forgotten that this is only 
one half of the work done. The other half consists in the transfer 
of 10,000 tons of sea water from New York to Liverpool at twenty 
miles an hour. This is not apparent at first sight.” 

You will, I hope, excuse my saying so, but this is simply begging 
the question, and assuming what you have no proper Justification 
for assuming. Twenty thousand tons of sea water at ten miles an 
hour, or even 200, tons at one mile an hour, would equally 
satisfy all the necessary requirements, and in the latter case the 
power expended on driving the water from New York to Liverpool 
would be only a small percentage of that expended on driving the 
ship from Liverpool to New York. 

ou remark that the late Mr. Froude has shown that the only 
resistance to which a ship is exposed is that due to skin friction 
and that due to the formation of eddies. This would certainly 
appear to accord with facts; for if the 10,000-ton ship, going 
twenty miles an hour, have her engines suddenly stopped, it is the 
liquid friction which will bring her to rest, and so that would 
appear to be the only resistance which it will be necessary for the 
engines to overcome to keep her going at twenty miles an hour. 

e law of friction in liquids is that it is ‘‘ proportional to the 
speed when the speed is small, to the square of the speed when 
the speed is greater, and at still greater speed the friction increases 
more rapidly than the square of the speed.” 

This is just what we tind to be the case if we examine the horse- 
power developed in the engines of ships at steam trials, and com- 
pare them with the speeds, and it is what we should be led to 
expect if we had faith in Dr. Froude’s statement. 

t. Helena, May 16th. R. DE VILLAMIL. 


[If our correspondent thinks the matter out, he will see that our 
statement is strictly true. If the ship displaces 10,000 tons of 
water at Cork and 10,000 at New York, it is clear that 10,000 tons 
must find their way from New York to Cork while the ship is going 
from Cork to New York. Not the same water, of course.—ED. E.] 





DREDGING. 


S1r,—Allow me to make a few remarks in reference to the 
articles on ‘‘ Dredging,” by Mr. W. H. Wheeler. It is not my 
desire to criticise the articles, but I think the following remarks 
may prove to be of value to those interested in carrying out 
dredging operations. Mr. Wheeler says in Art. I.: ‘“ Occasionally 
the material is discharged into barges, from which it is thrown 
into the place of deposit by hand.” 

Now I admit that there may be some cases in which this mode 
of working has to be resorted to, but it struck me that while Mr. 
Wheeler in Art. II. gives a description of shore delivery dredgers 
and transporters, he did not mention the barge suction dredger, 
now used extensively here in Holland. Sometimes it occurs that 
for reclamation or other purposes the dredged material has to be 
conveyed a great distance, say, a few miles, or at least a distance 
which is too long to convey the material from the dredging 
ground to the place of deposit through the pipes or shoots. In 
this case it is now almost an invariable custom here to deposit the 
material in a barge which is towed alongside of the suction 
dredger, where it is emptied, and the material carried on shore 
often 27ft. high, and over a distance of 500ft. 

Most of these barge suction dredgers work at the rate of 750 
cubic metres per hour, depending on the nature of the material. 
I myself witnessed the emptying of a 100 cubic metre barge several 
times in eight minutes. Muddy stuff is easiest treated, while 
sand takes about twice the time to be got out of the barge and to 
be conveyed. 

The machinery consists of a suction pump coupled direct to the 
engines, some of which indicate 400-horse power, depending on the 
height and distance the material has to be carried. Next, an 
ordinary centrifugal pump for pumping water into the barge, so as 
to stir the material and to bring it in a condition that it can be 
——- Both pumps engines, and boilers are placed in a craft 

aving a box form, and conseqnently little draught, soas to be able 
to work in shallow places, When the barge is alongside, the suction 
pipe, which is movable and hangs from a derrick placed on deck, is 
let down into the barge ; water is added to the material, and this 
ve pumped in the ordinary way through pipes to the depositing 

ace, 
, As regards the number of hands employed in a suction dredger, 
Mr. Wheeler mentions a typical dredger, namely, one constructed 
for the Natal Government, and he states that a crew of about 
thirteen hands is required to work the vessel. I admit that this is 
— but not on the economical side, for it may be interesting 
to know that one of the largest sea-going suction dredgers working 
in the Maas only requires a crew of nine hands to work the vessel. 

This dredger, which has only one pump and one suction pipe, 
has a hopper capacity of 1630 tons, against 500 tons in the Natal 
dredger, while the former raises 3000 tons an hour against 1000 
tons an hour in the case of the latter. This, of course, is of great 
importance when making an estimate of the cost per ton of 
material dredged and conveyed. : 








In connection herewith, I see that the Dunkirk suction dredgers, 
which, by the way, are worked and maintained in a most excellent 
manner, only carry eight hands, and I know that the Boulogne 
suction dredgers, although being a good deal larger, carry nine 
hands; and taking into account the distance they have to go to 
discharge their cargo, the cost per ton compares very favourably 
with any suction dredger. The dredgers for Dunkirk, as well as 
for Boulogne, were built by Messrs. T. en K. Smit, of Kinderdijh, 
and are all fitted with one pair of compound engines, one saad 
pump, and one suction pipe each. Mr. Wheeler must have been 
mistaken in stating that the Dunkirk dredgers have two suction 
pipes and two pumps, for up to last week the arrangement was the 
same as that when they began to work in 1884. 

I believe that just the having of one set of dredging machinery 
in a suction dredger keeps the cost per ton of material at so low-a 
figure. For anyone who has worked a suction dredger personally, 
and who is familiar with the different and sometimes awkward con- 
ditions in which it has to do its work, will readily admit that 
working with one suction pipe insures the greatest useful effect. 
If the height to which the material is to be raised be decreased, 
the distance of course augments. 


Kinderdijh, May, 1893. Mork LgLs, Jun. 





LARGE GAS ENGINES UV. STEAM POWER, AND GAS PRO- 
PRODUCERS. 


Sir,—I notice in your last issue a letter from Mr. Henry J. 
Rogers calling attention to his improved gas-producing apparatus, 
whereby a portion of the heat developed during the conversion of 
the C of the fuel into CO is utilised for steam-raising purposes. I 
am not acquainted with the details of Mr. Rogers’ invention, 
though I think I have seen an abstract of his specification in some 
of the technical journals, but beg to point out for his information 
that a patent covering the combination of steam | and gas 
producer was taken out by Messrs. Brook and Wilson in 1876 
(No. 3949). The drawings of that specification showed the says 
part of a vertical gas oo constructed as an ordinary double 
shell upright boiler. Furthermore, I believe such an arrangement 
was actually tried, but soon abandoned as troublesome and 
dangerous. One serious fault of the combination was due to the 
fact that when the producer required blowing hard the boiler 
pressure was generally low, and the steam jet blast almost useless. 
On the other hand, when the producer got hotter steam rose, and 
more and more blast rushed through the fuel till the generator 
became like a common furnace making C O? instead of CO. How 
many patents for such arrangements—all, of course, invalid unless 
in respect to minor details—have been taken out since that of 
Brook and Wilson seventeen years ago I do not know, but I fancy 
they are very numerous. I recently noted one by Mr. T. S. Rock 
(No. 8112-93), which, if my memory serves me aright, was pretty 
nearly an exact copy, so far as the drawings go, of the 1876 
patent. P. F. MaccaLLum. 

Fairbank, Helensburgh, Glasgow, 

June 6th. 


MARGATE SEWAGE PUMPS. 


Sir,—I think it right, Mr. Rigg having made a claim to the 
design of this machinery, and also to the design of the pump 
chambers at the Dane, that I should be allowed to call attention 
to the fact, that inasmuch as he declines to enter into a discussion 
as to who was the ‘‘real designer,” yet he now distinctly states 
with reference to the alterations in the Dane Valley Automatic 
Pumping Station, that this ‘“‘ obvious improvement ” was suggested 
by him. I should point out that the mode adopted of approach to 
the pumping chamber at the Dane is only applicable for use on 
enclosed lands, and when this chamber was moved to its present 
site, this mode of entrance and construction became possible. I 
must also point out that the illustration which appeared in THE 
ENGINEER of the 5th May does not correctly represent the pumping 
station in question, as there is no such sewage sump for the sewage 
to accumulate in, as shown in that illustration. 

I may further point out that an identically similar arrangement 
of approach by steps and lighting the chamber from the top was, 
under similar conditions of the chamber being constructed on 
enclosed land, designed by me in the year 1884in connection with the 
automatic hydraulic pump chamber at Friern Barnet, which wascom- 
pleted more than three years prior to Mr. Rigg’s connection with 
these Margate works, and I can hardly believe that Mr. Rigg was 
unaware of this fact, when, as he says, he suggested this obvious 
improvement at Margate. It is quite true that Mr. Rigg ought to 
have been solely responsible for the design, manufacture, delivery, 
and erection of all the hydraulic and other machinery at Margate; 
but unfortunately, as Mr. Rigg is well aware, the responsibility has 
fallen upon others, and very little of the original machinery 
supplied by Mr. Rigg now remains on these works. 

BALDWIN LaTHAM. 

Westminster-chambers, 13, Victoria-street, 

Westminster 8.W., June 6th. 


[No useful purpose can be served by any further reference to 
this subject, and the correspondence should end here.—ED. E.] 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual general meeting to consider the report of the out- 
going Council, with the statement of accounts, and to elect the 
Council and officers for the ensuing session, was held on Tuesday, 
the 30th May, Mr. Harrison Hayter, the President, being in the 
chair. Before proceeding to the ordinary business, H.R.H. the 
Duke of York, KG. was, on the nomination of the President and 
Council, elected by acclamation an honorary member. The 
tabular statement of the transfers, elections, deaths and_resigna- 
tions during the year showed an effective increase of 207 on the 
previous total of 5371—or at the rate of 3g per cent. per annum— 
while as regards the students, the decrease was 49. The gross 
numbers on the books on the 31st of March in 1892 and in 1893 
were 6239 and 6397 respectively. The strict income had amounted 
to £20,854 8s. 6d., an increase of nearly £800 on the former year, 
to which had to be added £3980 0s. 6d. on account of capital, and 
£442 10s. 2d. for Trust Funds, bringing up the total receipts to 
£25,276 19s. 2d. The general expenditure had been £16,527 17s. 6d. 
—including £7750 for publications, and for premiums under trust, 
£522 2s. 10d.; while there had been invested £8254 12s, 2d. in 
British railway debenture stocks of the nominal value of £7000 ; 
thus the total was £25,304 12s. 6d. The summary of investments 
showed that there stood to the credit of the Institution £111,400, 
with trust funds of the par value of £15,606 0s. 10d., together 
£127,006 0s. 10d. 

A review of the papers read at the ordinary meetings served to 
indicate the many branches of engineering which had been dealt 
with. Thus in the constructive branch four papers on the design, 
materials of construction, and mode of execution of graving docks 
had been discussed together. There was also noticed an account 
of “The Foundations of the Two River Piers of the Tower 
Bridge.” In the mechanical section a monograph on further 
‘Steam Engine Trials” had been brought forward, while “‘ The 
Manufacture of Small Arms” was treated in another communica- 
tion; and a third related to ‘‘ Plant for Harbour and Sea Works.” 
The story of the voyage of the s.s. Umbria in December last was 
told in a brief narrative, entitled ‘‘The Breakdown of the 
Umbria.” ‘“‘ Wreck Raising in the River Thames” formed the basis 
of a discussion on appliances for raising wrecks, es lly in deep 
water. In mining and metallurgy some valuable contributions 
were received, including one on “* Mining and Ore Treatment at 
Broken Hill, N.S.W.,” and others on “‘ Smelting Processes for the 
Extraction of Silver and Gold from their Ores,” and ‘‘ The Erection 
of Silver Lead Smelting Works in Mexico.” Electrical engineer- 
ing had not been neglected, for a detailed description been 
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given of the installation on “‘ The City and South London Railway,” 
and advantages had been claimed for ‘“‘Gas Power for Electric 
Lighting” over the use of steam. For several of the foregoing 
sag? panes had been awarded to Messrs. P. W. Willans, 

w. Hopkinson, M. B. Jamieson, John Howell, John Rigby, G. 
E. W. Cruttwell and Walter Pitt. 
_ The papers accepted for printing in Section II. of the “‘ Proceed- 
ings” would be found to relate to works affecting the improvement 
of internal communication to river training works — to the re- 
clamation of land and the prevention of floods. In the group 
including the design, construction, and adaptation of machinery 
there were noted papers on ‘A Method of Testing Engine- 
Governors,” “‘ Radial Valve Gears,” and ‘‘ A Method of Designing 
Wheel Teeth.” For some of the above awards had been adjudged 
to Messrs. Geo. S. Morison, Robert Gordon, Alan Brebner, B.Sc., 
H. B. Ransom, G. M. Barr, A. W. Szlumper, J. Harrison, Wh.Sc., 
E. G. Holtham and C. 8. Du Riche Preller, Ph.D, The first 
‘James Forrest Lecture” had been delivered by Dr. W. Ander- 
son, F.R.S., on the 4th of May—the anniversary of the election of 
the Secretary as an Associate in 1852—the subject being ‘‘ The 
Inter-dependence of Abstract Science and Engineering.” The 
lecture would be printed in the fourth volume of the “ Proceed- 
ings ” for the session 1892-93, 

Neither as regarded the merit of the papers read nor the attend- 
ances could the supplemental meetings for students be considered 
successful. This was greatly to be deplored, and the hope was 
expressed that it might be possible to make a more favourable 
report next year. Miller Prizes had been awarded to Messrs. C. D. 
Barker, D. Carnegie, J. W. Steven, F. G. Baily, B.A., and A. S. 
Butterworth. The privilege had been granted to students 
connected with the local associations of that class to send in com- 
= for the Miller Prize papers read at the provincial centres. 

ive such papers had been submitted, two of which had been 
deemed worthy of reward—one by Mr. W. R. Copland, jun., 
i and the other by Mr. P. M. Pritchard, Newcastle-on- 
yne. 

In the revision of the Library Catalogue it had been decided to 
adopt the system now pursued at the British Museum. This had 
entailed the abandonment of the more diffuse method previously 
followed, while at the same time the new catalogue would afford 
all the information that could be reasonably expected and would be 
considerably less costly to produce, although involving more time 
and Jabour in preparation. 

The Council had thought it proper, in the interests of the Insti- 
tution and of the public generally, to oppose the application for 
the grant of a Royal Charter of Incorporation to the Sanitary 
Institute. Other bodies, in the protection of their several interests, 
had also adopted this course. The result of these several petitions 
was that the application had not been acceded to. 

In conclusion, the question of rebuilding the premises on the 
present site had been necessarily postponed until the powers 
obtained under the Westminster (Parliament-street, &c.) Improve- 
ments Act should have been exercised or have lapsed. It was 
understood that these powers, unless exercised, would expire in 
December next. It was extremely desirable, from a financial 
point of view, apart from other urgent considerations, that this 
question, which had been so long in abeyance, shouid be definitely 
settled as early as possible. 

The report having been adopted, cordial votes of thanks were 
passed to the president, the vice-presidents, and other members of 
Council, for their zeal on behalf of the Institution ; to the auditors 
for the time and trouble they had bestowed in verifying the 
accounts ; to the secretaries and staff for their services; and to 
the scrutineers of the ballot. 








SOCIETY OF ENGINEERS. 


On May 31st a visit was paid by the Society of Engineers to the 
Waterworks, Gasworks, and New Frontand Harbour Improvement 
Works at Ramsgate. Among those present were Mr. W. A. 
McIntosh Valon, J.P., President; Mr. Henry Faija, Mr. G. A. 
Goodwin, and Mr. W. G. Pierce, vice-presidents; Mr. G. M. 
Lawford, member of Council; Mr. Henry Adams, Mr. Charles 
Gandon and Mr. Jabez Church, t-presidents ; Mr. G. A. Pryce 
Cuxson, secretary ; Messrs. W. i Bale, W. G. Cooke, W. H. 
Dallimore, J. Etherington, P. Griffith, N. Harker, W. H. Hill, 
F, E. Houghton, F. Hovenden, H. E. Hovenden, T. Huard, 
T. Hulburd, T. Ivor-Moore, M. W. Jameson, J. Jones, H. H. L. 
Lewis, M. Mildred, L. C. H. Savory, S. Spencer, William C. 
Street, J. S. Tamburini, and J. Waddington. The party were 
conveyed to Ramsgate in a special train, and were received by the 
Mayor and members and officials of the Corporation, and were 
entertained at luncheon at the Water Tower. 

Ramsgate water tower.—This was erected in 1878 and 1879 to 
afford a constant supply of water to the town. Up to that date 
the supply was intermittent, the inhabitants in the upper part of 
the town not being able to obtain water until the cisterns in the 
lower levels had been filled. It is built entirely of brickwork, 50ft. 
by 80ft. on plan, and 60ft. high, being surmounted by one of the 
largest elevated cast iron tanks in the country, which is 10ft. deep, 
and holds 250,000 gallons. The weight of the tank is thrown 
entirely on the cross walls. The whole of the brickwork is com- 
posed of common stocks, except the facing of the outside walls, 
which is of Mid-Kent wire-cut red bricks. The pumping main is 
15in, diameter, and the distributing main 18in. e water is raised 
from Whitehall, a distance of about two miles, and pumped into 
the bottom of the tank, the overflow being in direct communication 
with the low-level reservoir holding 750,000 gallons. This arrange- 
ment obviates the necessity of making any alteration in the valves 
during pumping hours. The difference in Tevel between the bottom 
of the well and the top of the tower is 220ft. 

Gasworks. — These were purchased by the town in 1878. 
Immediately after the transfer it was found necessary to entirely 
reconstruct the works. The present capacity is about 200 million 
cubic feet per annum. The retort house consists of fourteen beds 
of six retorts each, and five beds of eight retorts each. Gaseous 
fi is used throughout, and West’s manual machinery is used 
for charging and drawing. The condensing, scrubbing, and wash- 
ing apparatus need no special notice in this summary, but it may 
be mentioned that the purification is accomplished by what is 
known as the oxygen process. .The method of producing the 
oxygen is as follows:—Air is pumped under a pressure of about 
15 lb, to the square inch into cast iron retorts filled with barium 
monoxide, heated to a temperature of 1400 degrees Fah. At the 
end of about three minutes after the barium has become per- 
oxodised, the operation is automatically reversed, and the retorts 
being placed under a vacuum, the barium yields up its extra 
oxygen and returns to the state of barium monoxide ready for 
another operation. The oxygen thus produced is stored in a holder 
and then admitted into the purifiers, causing them to run a much 
longer time without change, at the same time having a beneficial 
effect on the illuminating power, and rendering the spent lime 
inodorous. The gasholders, of which there are two, have a 
capacity of 650,000 cubic feet. This, in the course of another 
year, will be supplemented by another holder containing about one 
million cubic feet. 

Front and harbour improvement works.—For the last fifty years 
the necessity for better communication between the cliffs and the 
sands had been felt, and various schemes to attain that object had 
been brought forward at different times, but none, strange to say, 
until the present one—which was also the first to get the consent 
of the burgesses—proposed to interfere with the inner basin, The 
water along the north or the military wall of the inner basin was 
so shallow as to be of little use for berthing vessels, &c. The work 
now being carried out was commenced in January, 1892, and 
consists of a new basin wall to cut off the shallow part, a rising road 
from York-street to the West Cliff, on the site of the old military 





Customs House and harbour master’s house—which will be rebuilt 
in another position—and the warehouses in the pier yard, so as to 
widen the approach to the London, Chatham and Dover Railway 
and sands, eon the present 15ft. to 60ft. The sea wall is built of 
concrete and faced with Portland stone, and coped with granite 18in. 
deep. The wall is 30ft. high, 5ft. 6in. thick at the bottom, and 4ft. 
at the top, with 4ft. counterforts at intervals of 30ft. The rising 
road to the West Cliff is carried on semi-circular arches 30ft. 
centres. The rty walls are of concrete, the lower ones 
being 2ft. Gin. thick at the springing, and the more lofty 
ones 3ft. The arches are built of picked stocks, the thickness 
being 18in. The front arches are built in red pluckley bricks with a 
moulded cornice and terra-cotta balustrade. The road will have an 
inclination of 1 in 25. The carriageway will be macadamised and 
30ft. wide. The footway will be of asphalte 15ft. wide. The 
approach to the East Cliff, to make room for which the Albion 

otel is to be removed, will follow the natural conformation of the 
ground, and will have an incline of 1 in 14. The approach to the sands 
will be paved with wood in place of the present cobbles. The 
Customs House will be rebuilt on the opposite side of the road, 
and the harbour master’s house will be rebuilt on the West Cliff. 
Besides these improvements, the small cottages on the north side 
of lower Harbour-street will be removed, and the site laid out in 
ornamental gardens, The works are being carried out by Messrs. 
W. and T. Denne, contractors, from the designs and under the 
superintendence of Mr. W. A. McIntosh Valon, J.P., borough 
engineer, 





HYDRAULIC LIFTS. 

At the meeting held at the Town Hall, Westminster, on Monday 
evening, the 5th June, Mr. William A. McIntosh Valon, J.P., 
President, in the chair, a paper was read by Mr. Robert Carey on 
‘* Hydraulic Lifts.” 

The author commenced by observing that there were lifts or 
elevators in endless variety, and they were of immense importance 
for business and other purposes. The safety —— as applied 
to lifts is a feature of interest, and a considerable amount of 
ingenuity has been expended upon it. Power lifts driven by belts 
from pulleys on shafting may be used for almost any purpose ; 
they are generally constructed with worm and wheel gearing. 
Continuous passenger lifts should be more frequently used. They 
are very convenient, and there is no waiting for the cage. It is 
doubtful whether electric lifts will ever be as safe and smooth- 
running as the almost perfect hydraulic lift. Of all lifts the most 
important is the passenger lift, and nothing at present equals 
water under pressure for working them. The author divided 
hydraulic lifts into two broad classes—direct-acting and suspended. 
He then pointed out the advantages of balancing cylinders for 
direct-acting lifts, and gave a description of a direct-acting lift 
with a cylinder bored and fitted with piston, no overhead gear, 
which afforded great safety. He then observed that suspended 
lifts, on account of greater cheapness, were becoming more 
common. When the cage is a by four wire ropes, the 
question arose—Should one rope do all the work, or should all do 
equal work? If only one rope breaks out of four, no great 
harm is done. 

Entrance doors or gates were considered and their conditions of 
safety, as to whether they should open and close automatically. The 
author advised locking the starting rope, when the entrance door 
was open. He also recommended the inspection of passenger lifts 
by a Government inspector, to avoid the dangers attending cheap- 
made lifts. Special attention was drawn to hydraulic lifts and 
cranes, which automatically apportioned the quantity of water 
used to the weight raised. The author described valves for such 
lifts or cranes automatically adjusting the power of the machine. 
He observed that the speed should be under the control of the 
attendant, as well as the stopping and starting. He stated that 
the actual saving of water by a lift of this kind has been 828°3 
gallons per day, or about 58 per cent., ordinary jigger used 
1430°5 gallons per day. Water saving jigger 602°2 gallons per day. 
He observed that the most economical arrangement was to stop the 
power setting valve from going into larger power when the lift 
commences to move. There is great safety in a machine of this 
kind, and the arrangement can be adopted to balancing cylinders 
for direct-acting lifts. The author pointed out that arrangements 
suitable for lifts were not practicable for cranes, and he described 
certain arrangements ms # 9 were suitable. He explained that the 
cost of production was not much in excess of the ordinary form of 
jigger, if special tools were employed. Several water-saving lifts 
were referred to, and their advantages and disadvantages pointed 
out. The author also described a low-pressure suspended lift. and 
referred to a curious old patent specification, dated 1802, which 
described the same thing. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent. ) 


Viaduct at Detroit.—A new union or joint station has been built 
at Detroit, Mich., for the use of four of the numerous railways 
which enter the city, and the station is approached by a steel 
viaduct with three tracks. The viaduct is about 4000ft. long, and 
is designed for a‘ line load on each track of two 104-ton engines, 
followed by a train of 30001b. per lineal foot. The longitudinal 
force is resisted by longitudinal bracing between the columns, and 
transverse bracing provides for an assumed wind pressure of 750 lb. 
per lineal foot. In some cases the bracing is carried down to the 
ground level. The columns are spaced 30ft. apart longitudinally, 
and 32ft. 6in. transversely. They carry heavy transverse plate 
girders, the upper chords of which are level with the tops of the 
columns. Upon these girders rest six lines of longitadinal plate 
girders spaced 6ft. 6in. apart. These girders have chords of two 
6in. by 6in. angle irons, 1841b., with gin. web plates 3ft. 9in. deep. 
In some cases these girders are between the transverse girders, 
with their upper chords at the same level. They are connected by 
horizontal bracing. The rails are laid on oak ties—orsleepers—9ft. 
long, 8in. by 8in. section, about 6in. apart. There are inside iron 
guard rails, and 6in. by 8in. oak outside guard timbers to each 
track. A derrick travelling on the completed structure, with a 
boom 80ft. long, raised the girders and columns, each cross girder 
weighing 50,000 1b. 

A block system for tunnels.—A block signal system, designed 
especially for tunnels in which there is heavy traffic, has n 
invented by Messrs. Wattson and Stewart, and applied in the 
Weelhawken Tunnel of the West Shore Railroad. Incandescent 
electric lamps are fitted along the side of the tunnel roof at 
intervals of about 14ft., and the tunnel is divided into block 
sections of any desired length—in this case three sections—the 
sections being insulated from each other. A lamp for each section 
is placed in the signal cabin and electrically connected with its 
section. When a train enters the tunnel it lights the lamps in 
the cabin. When it passes into the second section, the lamps of 
that section are lighted and those of the first section go out. 
Should another train be on the section, or should a rail be broken, 
the lamps will remain out, and the engineman must oy as a dark 
section means ‘‘danger.” The lights are at about the level of the 
windows of the cab, and are clearly discernible under the most 
obscure condition of the tunnel from smoke and steam. The track 
instruments are extremely simple, and the wiring and connections 
are simple and inexpensive. The system has been in operation for 
some months, and has proved entirely satisfactory as to its efficiency 
and reliability. 

Railway signals.—There is considerable activity in the signal and 
interlocki usiness, as several roads are adopting the block signal 
system on busy sections of their lines, and a still greater number 
are putting in interlocking plant at crossings and junctions, The 
New York, Lake Erie and Western Railroad has its entire main 
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largely on the permissive system, especially with freight troj 

The few York Central has its main line equipped Tee 
York to Syracuse, and will have the entire 440 miles to 
Buffalo in operation by July, The line is worked on the absolute 
block system, and very little trouble is experienced in getting the 
enginemen to obey the signals. If for any reason of defect in the 
apparatus—Sykes lock and block—a signalman cannot lower hig 
signal when the block is clear, he gives the engineman of a train 
which may be eae by such signal a card authorising him to 
proceed over the block. The Niagara Falls branch of this road ig 
also being equipped. West of Buffalo the Lake Shore road jx 
equipping some of its divisions with block signals. Nearly all the 
signal companies have numerous orders on hand, mainly, however 
for independent interlocking plants at track crossings, &c., ; 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE improvement noticed last week continues. There is a stir 

among the dry bones of trade. Colonial business keeps quiet, but 

South America, India, and the Cape, are purchasing moderate 

quantities of plain and galvanised sheets, and also of shoe bars, 

hoops, strip, and nail rods. Marked bars are still quoted £7 10s, 
to £8 2s, 6d.; and good merchant bars are £6 5s.; common bars 
can be had at £5 10s. or £5 5s. 

The need for further combination among makers of galvanised 
sheets, if a remunerative level of prices is to be obtained, js 
generally admitted, but the movement on foot with this object has 
many difficulties to contend with, chiefly in consequence of the 
wide range of prices at which the sheets can be obtained in their 
plain state. The average figure for galvanised corrugated sheets 
continues £11. Satisfaction is expressed at the honour of a 
baronetcy having been conferred upon Mr. Benjamin Hingley, 
M.P., who is widely esteemed in this district as the Chairman of 
the South Staffordshire Ironmasters’ Association. 

The firmer tone of the Cleveland and Scotch pig iron trade 
conduces to a better feeling here, which is strengthened by the 
smallness of local stocks. Prices, however, keep weak. Derby. 
shire pigs were quoted on ‘Change yesterday —Thursday — in 
Birmingham, and in Wolverhampton on the previous day, as low 
as 39s, 6d. to 40s. 6d., and in a few cases 41s., delivered to works 
for three months forward. The Westbury brand is quoted 40s,, 
firm at stations. Northamptons are 39s. upwards, delivered ; and 
Lincolnshires, 43s. to 44s.; but the P.G. brand is 45s. 6d. at stations 
for No. 4 grey forge, and 47s, for foundry. 

Among engineering firms who are just now moderately engaged 
in meeting requirements of Midland industries meg be mentioned 
Messrs. William Grice and Sons, Fazeley-street Works, Birming- 
ham, who make wire and screw machinery, draw benches for 
brass, copper, and steel tubes, cutting-out presses, 2. &e, 
They have lately put down a large draw bench intended for steel 
tubes. They have a fairly regular trade all the year round in 
Grice’s self-sealing mouthpieces for gas retorts. It is fitted with 
front and side levers of wrought iron. The firm make also a 
mouthpiece having an excentric lever. This lever not only exerts 
the necessary force for procuring a tight joint, but gives at the 
same time a motion to the lid which clears the mouthpiece face 
from tar. There is a fair call for charging doors and frames for 
regenerator furnaces fitted with wrought iron cross-bars, clinker- 
ing doors, and frames; charging-hole cover-plates and frames, with 
the cover of a special design to facilitate fixing the fire-brick 
liner ; gas meter valves, made to suit all sized works’ meters ; 
improved rack and pinion gas valves, and other similar requi- 
sites. Hunt and Green’s patent valve made by Messrs. Grice, 
is excentric in action, oa is useful for gas work by obviat- 
ing the necessity for easing main taps and valves. Made in 
iron it may be used for interior fittings as a substitute for 
brass solid bottom cocks, being suitable for fixing against walls 
or in the less accessible parts of a building. It is applicable 
also as a steam boiler blow-off valve, and can be arranged as a steam 
engine stop-valve and governor combined. Made in gun-metal for 
hydraulic power it has been tested to a pressure of 3000 Ib. per 
square inch. In the purifiers made by Messrs. Grice all plates are 
cast with lute on and joints are machined. The purifiers can be 
supplied complete with overhead and other lifting gear. There 
isa tolerably good demand for machine-moulded wheels which the 
firm make, either spur, bevel, or mitre, any width and 
pitch up to 20ft. diameter. In their draw bench department 
a fair amount of work is in hand. They make from the 
largest size of breaking-down bench, for locomotive and con- 
denser tubes, down to the smallest iron. The chains are made 
either from mild steel or hammered iron, as desired, and all the 
links have milled ends. Their cupping rolls for brazed tubes are 
made from the smallest to the largest diameter ; and in their saw- 
benches for tubes, angles, &c., the tables are planed, and the 
machines can be arranged for cutting-off the tu or angles to 
any degree. The firm have lately sent to America several of their 
self-contained punning machines. These can be made with one or 
more punners, each of which is independent, allowing the mortar 
to be emptied whilst the others are at work. The firm have lately 
put down a wire-drawing plant of modern construction, and well 
adapted for rapid work. They are doing pretty well in crocodile 
shears for shearing ingot-ends, strip metal, &c. 

The manufacture of sheep-shearing machinery is keeping some of 

the firms in this district well e ed. Among these may be 

mentioned Messrs. Braiberg and Marson, of Birmingham, who 
make several Australian patents in this class of work. ‘The combs 
are produced from steel, and considerable care has to be exercised 
in getting the precise form of cutting edge. Some English makers 
have had considerable trouble in ag poe oy manufacture in this 
and other points. The manufacture of cycle fittings is keeping the 

Abingdon Ironworks Company well employed in this department 

of its business, 

Birmingham people are taking much interest in the new Great 

Eastern continental service, which forms a quicker route from 

Birmingham to Berlin than that previously available. Every day 

in New-street station, attached to the 4 p.m. London express, are 

coaches marked “‘ Birmingham to the Continent vi@ Harwich. 

Passengers run as far as Rugby by this train, and then branch off 

through Market Harborough and Peterborough to March, where 

they are coupled on to the train which comes from Doncaster, and 
with this they proceed south-east through Bury and Ipswich to 

Harwich, the well-known Suffolk port. This journey occupies about 

five hours. The new ship Chelmsford has 300ft. sweep of deck, 

Her tonnage is 1635, re | her indicated horse-power 5000. The 

machinery comprises two sets of triple compound engines, working 

twin screws. Each set is self-contained, so that in case of accident 
to either, the remaining one would be able to propel the vessel. 

The speed at the recent trial trip was 18°2 knots—or about twenty- 

one miles—per hour. The Hook of Holland was reached in 74 

hours, shortly before 6 a.m. The vessel is a oe ea to the 

Dutch steamers of the Flushing route, and the Belgian boats of 

the Ostend route. The new buildings at the Hook include a dock, 

landing stage, and a railway station in connection with the new 
line to the interior. 

If all the arms and ammunition firms were doing as well as 

Kynoch and Co., then it could be said that this department of 

Midland trade was prosperous. Their experience 1s not, how- 

ever, general. They have this week declared a 10 per cent. 

dividend on the preference shares, and carried more than £11,000 
forward. Machinery manufacturers note with interest the remarks 
of the chairman, Mr. Arthur Chamberlain, at the annual meeting. 

They had spent—he pointed out—a large sum out of revenue in 

keeping their machinery and tools in repair, and in such a business 

as theirs, which intended to keep its place at the head of the 








road, a rising road to the East Cliff, and the pulling down of the 


line from New York t» Chicago, 912 miles, — for block 
working, although owing to the length of the blocks it is worked 


trade, it was necessary that they should be constantly getting rid 
of old machines and buying new ones. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

-heste’.—There is perhaps a little more stirring both in 

ag nome of the aunding trades and also i the iron 
me but not of sufficient weight to represent any really general 
jmprovement. Amongst heavy engineers one or two of the leading 
firms in the Bolton district have recently secured fairly large 
orders from abroad, whilst there is also a moderate amount of 
activity amongst electrical engineers, in connection with engines 
ind plant required for lighting installations that are being put 
dows for the ensuing winter. Machine tool makers, however, still 
eport new work coming furward only very indifferently, and 
pn engineering remains but very quiet. Inquiries here and 
co are coming forward more freely in the iron trade, but these 
are not so much from consumers as from merchants, some of whom, 
I understand, are considerably oversold at low prices, and as 
Scotch and Middlesbrough brands have recently shown a tendency 
to harden, there is naturally an anxiety to cover. The local and 
district brands of pig iron, however, which are largely used by the 
forges in this district, continue bad to sell, and in these prices still 
show a gradually weakening tendency. Some of the leading 
finished iron makers speak very despondently about the prospects 
of trade, and those who are largely dependent upon foreign 
business report this as altogether cut up by foreign competition, 
notwithstanding that the prices, which English makers have to 
take, in most cases by no means cover the actual cost of production. 

The Manchester Iron Exchange on Tuesday brought together a 
full attendance, and in some quarters a fair amount of inquiry was 
reported ; but, except more firmness in outside brands of pig iron 
offering here, there was no appreciable improvement in the market 
generally, and local and district brands continue weak. Lancashire 
makers still quote 40s. for forge to 41s. for foundry, less 24, at the 
works; but even where they have specially low rates of carriage 
they are doing only a very small business, and there is a tendency 
to give way upon these figures. District brands continue to be 
offered vory low, and at a meeting of the Lincolnshire makers last 
week, it was decided to discontinue the allowance of 24 per cent. 
on list rates, and in future to quote net cash, the same as for 
Scotch and Middlesbrough iron. This alteration will gin 
very satisfactory to many of the merchants, but it will be slightly 
in favour of the makers, as hitherto the 24 per cent. has been taken 
not only off the price of iron at the works, but off the carriage. 
Lincolnshire iron is now quoted at 38s. 6d. for forge, and 39s. 6d. 
for foundry, net cash, delivered equal to Manchester, but even at 
these low figures, sellers in some cases would give way a trifle to 
secure orders. Some of the Derbyshire brands are offering at 
39s. 6d. for forge, to 43s. for foundry, although one or two of the 

makers still quote nominally 45s. to 45s. 6d., less 24, delivered 
Manchester. In outside brands, sellers are not disposed to take 
quite such low figures as last week, and good foundry brands of 
Middlesbrough are firm at 42s. 10d., net cash, as the minimum, 
delivered Manchester, whilst Scotch iron is quoted at about 
43s. 9d. to 44s. for Eglinton, and 45s, to 45s. 6d. for Glengarnock, 
net, prompt cash, delivered at the Lancashire ports. 

In manufactured iron there is still only a small hand-to-mouth 
business doing, and many of the forges are scarcely kept going 
more than about half time. Makers’ quotations remain unchanged, 
£5 10s. being still the average figure for Lancashire bars, but 
good specifications could be placed at about 1s. 3d. under this 
figure. North Staffordshire bars remain at £5 10s. to £5 12s. 6d.; 
Lancashire sheets at £7 to £7 5s.; and Staffordshire sheets at 
£7 7s. 6d. to £7 10s.; with the Association list rates for hoops at 
£6 for random, and £6 5s. for special cut lengths, delivered in the 
Manchester district. 

Only a very limited business is reported in the steel trade, and 
prices are weak, For small engineers’ parcels of foundry hematites 
makers quote 54s., less 24 delivered Manchester ; but for quantities 
orders could be placed at about 1s, below this figure. Common 
steel billets couid be readily bought at £4, with local makers 
quoting £4 3s, to £4 4s, net cash, delivered Manchester. For the 
best qualities of steel boiler-plates, makers do not quote under 
£6 7s. 6d., but in some cases they give way a little upon this 
figure, whilst there are some common steel boiler-plates offering 
extremely low. 

Nut and bolt makers report business still very unsatisfactory, 
with a continued weakening in prices, which are ls, 6d. per cwt. 
lower than they were a couple of months back. 

Inthe metal market there is only a very slow business doing, 
with list rates for manufactured goods still unchanged. 

Since I last paid a visit to the works of the Ashbury Railway 
Carriage and Iron Company, in Openshaw, several important 
additions have been made. A new shop 250ft. long, with a double 
span of 50ft. each, has been put up for the erection of iron and 
steel under-frames—which are now almost exclusively used in 
foreign carriages and wagons—this shop being fitted with travelling 
cranes, portable riveters, and other appliances for the expedition 
and manipulation of all work of this kind. In other parts of the 
works considerable additions have been made to the machinery, 
and I noticed especially one powerful tool—supplied by Messrs. 
Hulse and Co,—a punching and shearing machine, capable of 
punching or shearing 2in. plates, Further additions have been 
made to the wheel-turning shops, including the putting down of 
fourteen new lathes and drilling machines; and in the wood 
department, increased accommodation has been made by the erec- 
tion of a large shop 250ft. long by 50ft. span, for the storage and 
manipulation of timber. During my visit to the works I was shown 
a new process of manufacturing boiler mountings—Mallam and 
Schofield’s patent—which has been taken up by the company, and 
which enables them to produce standpipes and manholes in solid 
pressed steel or wrought iron to any size or thickness that may be 
required, the object of the invention being to produce mountin, 
of ample strength to meet the ever-increasing steam pressures in 
land and marine boilers. I was shown several manholes in progress, 
in which the body part of the manhole was I}in. thick, the flange 
on the boiler ]jin., and the top flange lin. thick; but even these 
dimensions do not by any means reach the limit of strength that 
can be obtained by this special method of manufacture. Briefly 
described, the process is very similar to that of pressing on the 
bosses of railway wheels, but special tools are employed, by means of 
which the top and bottom flange of the manhole or standpipe can 
be produced in the one piece of metal under powerful hydraulic 
pressure, The great advantage of the mountings manufactured 
by this process is that no riveting — of the different parts 
is required, and they can be produced in thicknesses which would 
be altogether impossible by any other method at present in use. 
They can thus be made of such a thickness as to strengthen the 
boiler shell where it has been weakened by the cut-out, and as the 
bottom flanges are shaped out to any curve that may be requisite 
by means of special planing machines, a perfect fit to the boiler 
can be assured which prevents the risk of the shell being distorted 
and punished through excessive hammering, which is very 
frequently the case in fitting on manholes of the ordinary type. 

hese new manholes and standpipes are made of any dimensions 
required, and I understand that although the Ashbury Railway 
Carriage and Iron Co. had, at the time of my visit, barely com- 
pleted the whole of the special plant they had put down, these 
new mountings are already taken up by a number of the leading 
boilermakers and engineers. 

No material change can be reported in the condition of the coal 
trade, all descriptions, except engine fuel, hanging upon the 
market, with three to four days per week representing the full 
average time that the pits are working, and even with this restricted 
output considerable stocks are accumulating. Current prices 
remain without quotable change, but for all descriptions of round 
coal there is a continued weak tone, and where quantities are con- 
cerned, special prices are taken to effect sales. In gas coals, very 
low prices continue to be quoted for contracts, and where these 
have so far been settled, prices have generally been quite 1s. below 





those — last year. Best Wigan Arley coals do not average more 
than 11s. to 11s. 6d., Pemberton 4ft., and seconds, Arley, 9s. 3d. to 
9s, 9d., with common round coals ranging from 6s. 3d. and 6s. 6d. 
for steam and forge purposes, up to 7s. 6d. for house fire require- 
ments at the pit mouth. With the continued scarcity of engine 
fuel, owing to the pyaar very small production of slack, prices 
still harden up, and outside buyers in most cases have to pay slight 
advances to secure supplies. At the pit mouth burgy ranges from 
6s, 3d. to 6s. 9d.; best slack, 5s, 3d. to 5s. 9d.; and medium sorts 
of slack, 4s. to 4s, 6d. per ton. 

The shipping trade remains without improvement, and steam 
coal is only in exceptional cases fetching more than 7s. 6d. to 7s. 9d. 
per ton, delivered at the ports, 

The question of a reduction in wages, which has been held in 
abeyance until the Yorkshire and Derbyshire districts are willing 
to co-operate with Lancashire, is now again occupying attention, 
and there seems to be some probability of united action being 
taken in the matter. 

Barrow.—There is rather a fuller demand for hematite pig iron 
to report this week. Makers are in much better heart, and 
although prospects are not over bright, it is quite evident that more 
business is being done. An additional furnace has been lighted 
during the week in the Cumberland district, and this following the 
fact that two furnaces which have been idle for some time were put 
in blast last week, gives an impetus to the output of something 
like 1800 tons per week. It is evident that this metal is finding a 
market, because up to Tuesday this week stocks had decreased to 
937 tons, although on the following day they showed an increase of 
495 tons. Stocks now stand at 64,032 tons, being an increase since 
the 24th December last year of 21,179 tons. There are now 
thirty-five furnaces in blast, and forty-two standing idle. Last 
year at this time only about six furnaces were in blast because of 
the Durham strike. No business was done in hematite warrants 
during the week, and prices are unchanged at 44s. 9d. sellers net 
cash, and 44s, 6d. buyers. Makers ask 45s. to 46s. 6d. for parcels 
of Nos, 1, 2, and 3 mixed Nos. of Bessemer iron. 

Iron ore is very quiet in tone, and orders are scarce. Prices are 
steady at 8s. 6d. per ton for ordinary qualities net at mines. 

Steel makers report a rather more active market in heavy rails; 
inquiries on home, colonial, and foreign account being fairly 
numerous, Prices are firmer at 1s. advance last week’s rates. 
Tin-plate bars are in fair demand and orders are well held,-but the 
rest of the departments of the steel trade are not only quiet, but 
there is a practical absence of orders, and prospects do not shadow 
forth any reasonable anticipation of improvement. The plate 
mills, angle mills, and many of the merchant mills have n 
standing idle at Barrow for over six months. 

Prices this week are as follows :—Rails, heavy, £3 15s.; light, 
£5 10s.; colliery, £6; ship plates, £5 12s. 6d.; angles, £5 10s.; 
boiler plates, £6 7s. 6d.; billets and slabs, £4 5s. to £4 10s.; hoops, 
gy i tin-plate bars, £4; blooms, £4 to £5; wire rods, £6 12s, 6d. 
to £6 15s. 

wo gerry a and engineers do not report any new orders, and 
very few are in the market. The trial trip of the Indian troopship, 
Warren Hastings, built at Barrow, takes place this week on the 
— The s.s. Clan Drummond has come to Barrow to be tripli- 
cated. 

Orders have been received from the Nitrate Railway Company, 
and from other foreign railway companies, by the Tubular Frame 
Wagon Company, at w-in-Furness, for the building of a large 
number of wagons on the Goodfellow and Cushman principle. 
Several of this class of wagons have lately been built for the coke 
trade, and for the heavy s traffic on the Irish railways. 

The exports of iron and steel from West Coast ports for the past 
week represent 14,424 tons, as compared with 7/940 tons in the 
same week of last year, a decrease of 6484 tons. The exports to 
date represent 322,061 tons, as compared with 324,464 tons, a 
decrease on the present year of 2423 tons. 

Coal and coke are in quiet demand and in small consumption. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ON inquiry at the East-end, the seat of our heavy industries, I 
found this week a somewhat more cheerful tone pervading the 
reports given to me. An authority in iron expressed the opinion 
that bottom had at last been reached, and that any change now 
must be for the better. The decided improvement at Middles- 
brough, due to the heavy shipments, confirmed this view. The 
cola of iron exported last week was nearly three times as great 
as for the corresponding week in 1892, Stocks in makers’ works 
are very small, and if there was but a slight increase in 
local consumption, there would soon a scarcity of iron. 
Germany and Belgium are the chief buyers. The manufac- 
turers there are evidently tempted to purchase by the 
abnormally low prices at which the raw material can now be 
had. Cleveland iron is now at 34s., against 40s. 6d. twelve months 
ago. Hematite pig iron is scarcely being offered at all—another 
indication of an impending improvement ; for sellers, in expecta- 
tion of higher values ruling at an early date, do not visit the 
buyers so freely. The prices now being quoted are 50s, for North- 
East Coast qualities, and 52s. 6d. for West Coast. At the corre- 
sponding period of last year, the values were 56s, and 58s. per ton 
respectively. Common forge iron is at 38s., which is 2s. less per 
ton than in June of 1892, All these prices are at Sheffield. 

Since my last letter several gas coal contracts have been placed 
in this district, _— ruling from 1s. to 1s, 6d. per ton—of 20 cwt. 
—below those of last year. The railway contracts for locomotive 
fuel continue to be placed very slowly. I mentioned last week 
that the Great Eastern Railway Company had been able to arrange 
for supplies at an average value of 7s. 6d. per ton. The exact 
figures are stated to be 7s. to 7s. 3d. per ton for North Derby- 
shire coal, and 8s. per ton for South Yorkshire. This is equal 
to a reduction of 1s. 2d. per ton of 20 cwt., as against a ton 
of 2lcewt. The North-Eastern Railway Compary arranged in 
January for twelve months’ supplies, but they imposed a condition 
that they should be at liberty at the end of six months to cancel 
the contract. They have taken advantage of that condition, and 
are now ee for supplies at a reduction. The price in 
January was 8s, 6d. per ton. Nodoubt they will rub off the 6d. 
Several other large railway contracts are now pending. The 
Liverpool and Manchester Corporations have let their gas coal 
contracts both in Yorkshire and Lancashire, the Barnsley pits 
receiving a fair share of the orders. Reductions in price, however, 
have been obtained all round, and the saving to railway and gas 
companies in the great item of coal will favourably affect dividends 
if traffics are maintained, and lighting and heating keep np the 
demand for gas. 

House coal has been reduced at one or two pits by 1s. per ton, 
but buyers are not generally getting the benefit which the 
depressed state of trade would seem to warrant. Silkstones make 
from 9s. 6d. to 10s. 3d.; Flockton and softs, 9s. to 9s. 6d.; Park- 
gate, 8s, to 8s. 6d.; inferior thin seams, 7s. 6d. to 7s. 9d. per ton 
at the pits. Steam coal for export is being sent in somewhat 
increased tonnage, both to Hull and Grimsby. Coke depressed at 
9s. 6d. to 10s.; foundry sorts, 10s, 6d. ton. 

The steel trade is singularly quiet all round, but the belief here, 
as in the iron circles, is that the worst has been reached. Bessemer 
billets at £5 7s. 6d. per ton, are from 10s. to 15s, per ton less than 
at the corresponding period of last year. The Russian demand for 
Sheffield steel, usually important and sustained, is now almost nil. 
Germany takes a fair amount of good steel for tool and cutlery 
purposes. Railway material gives no sign of improvement. It is 
stated here that a Chinese order for 12,000 tons of steel rails has 
been secured by Messrs. Bolckow, Vaughan, and Co., of Middles- 
brough, at £3 12s. 6d. per ton, ayer fish-plates. If correct, 
this is one of the lowest prices ever quoted. 


In the lighter industries I can find no change. The collapse of 





Australian banks has almost put an end to business for the moment, 
Australia is a great market for sheap shears, the business in which 
is paralysed for the present. Agricultural implement makers 
report a singular and rather unseasonable demand for chaff cutters. 
They are all for foreign markets. The firms engaged in the pro- 
duction of picks, shovels, and mining tools generally are suffering 
from the stagnation in colliery districts. Orders for steam rena 
ping a have come in pretty freely. Shovels are quickly 
destroyed on board an Atlantic liner, about 150 being rendered 
useless by the intense heat in a voyage to and from New York. 

Some cutlery firms report better business with India and the 
West Indies, the goods ordered being table and pocket knives, 
carvers, butchers’ knives, scissors, and razors. 

The Sheffield City gift to the Princess May will consist of .a 
—* cabinet of the finest Sheffield cutlery. 

r. Benjamin Folsom, the United States Consul here, has 
sent in his resignation. Mr. Folsom, who is a cousin of Mrs, 
Cleveland, was appointed under the fifth Cleveland Administration, 
and continued in office by Mr. Harrison. After his election last 
autumn, President Cleveland announced that no relative of his 
family would be appointed to office. Mr. Folsom, recognising in 
that 1 a gr agen: co no hope of promotion in the Consular service, 
decided to resign. The United States newspapers, and many 
—— have persistently annoyed the President on account of 

r. Folsom’s retaining the ition. He is the only relative the 
President has in office, and with his resignation ‘‘the seat is 
clear.” His departure from Sheffield, however, will be ar 
regretted, as he has been very popular and acceptable amongst all 
classes of the community. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE aspect of business in the iron and allied trades of this 
district is becoming more satisfactory to the sellers, and it would 
appear as if a revival had set in. Traders generally give more 
encouraging reports, and there is no doubt that a larger inquiry 
has sprung up, and that consumers are buying more freely. The 
improvement, moreover, is not now confined to the pi iron trade, 
but is experienced in the finished iron and steel industries, and 
also in the ye trade, therefore there are more substantial 
grounds for believing in the continuance of better trade. For 
some months there have been spurts in the pig iron department, 
but as there was no movement in the finished trades, they have 
been of short duration. The more satisfactory state of the 
market now is in the main attributable to the increase of activity 
at the shipyards, and it is the shipbuilding industry which keeps a 
large — of our iron and steel works employed. A con- 
siderable number of orders for new vessels have been booked 
during the last three weeks ; but the builders naturally have been 
very close about making known their better fortune, as they wished 
to secure their materials before any advance took place. Ship- 
owners now appear to think that the prices of new vessels are quite 
as low as they are likely to come, and the probability is that the 
builders will take advantage of the improvement to quickly put up 
their prices, particularly as those that are now ruling cannot do 
more than cover cost of building—if they do that. There is another 
inducement to order new steamers, and that is that freights 
are advancing in most trades, and especially in the Indian, Danube, 
and Baltic trades; and, furthermore, a considerable number of 
the steamers that had been laid up all the winter are again getting 
to work. Itis now less difficult for vessels to make profits for 
the shareholders, for not only are freights better, but the cost of 
working is reduced, as coals have declined in price and other ex- 
penses have been cut down. Some of our yards are actually bus 
again, but at one of the chief yards in this district which is in full 
work a number of the blacksmiths have been discharged, there 
being no further need for their services. It seems that these men 
struck work a short time ago, and the employer had to get some 
of the work which they were accustomed to execute done else- 
where and by machinery. He finds he can buy the goods much 
more cheaply than he can make them, and thus by striking the 
men have lost their work altogether. On Tyneside the shipyard 
joiners have come out on strike this week, because the mayen 
have determined to reduce wages Is. per week, making them 34s, 
At the Wear yards a similar reduction is claimed, but there the 
dispute is to be settled by their Conciliation Board. The improve- 
ment in shipbuilding is causing a somewhat better state of affairs 
in the engineering industries. The locomotive building trade, 
however, is rather quiet, and at the North-Eastern Railway Com- 
pan’s North-road Works at Darlington the men are only working 
five days per week. 

In the pig iron trade we find business improving, and the 
market is certainly firmer, as may be judged from the fact 
that, though the ironmasters’ May statistics were much less 
satisfactory than have been anticipated, prices have not only not 
been reduced, but have actually advanced, and buying has been 
going on this week more freely than before. Usually, when these 
returns do not come up to expectations, prices are detrimentally 
affected, but there is now something to counteract that in the 
shape of improvement in the finished trades. From the fact that 
the pig iron shipments from Middlesbrough reached the extraordi- 
nary quantity of 99,194 tons last month, it was calculated that 
stocks of Cleveland pig iron would show a decrease of at least 7000 
tons, and some counted upon 10,000 and even 15,000 tons decrease 
being reported. When, however, the returns were issued showing 
a decrease of 2554 tons only, it could hardly be credited. The 
difference between the estimates and the actual figure may be 
accounted for by the fact that a much larger proportion of the 
exports than was expected consisted of hematite iron, and 
hematite does not count in the stocks, as no rticulars 
of any hematite stocks are given. Thus less Cleveland iron had 
been shipped than was looked for. Of the 99,194 tons of pig iron 
exported, 24,899 tons were hematite, &c., leaving the quantity of 
Cleveland at 74,295 tons, or not much more than it was in April, 
when it was 70,903 tons out of the 81,137 tons altogether shipped. 
Yet, in spite of these returns, the prices of pig iron have advanced ; 
not only ne but also forge qualities, and there is also a rise 
in hematite. The advance generally may be put at 3d. per ton. 
For No. 1 Cleveland pig 36s. 9d. and 37s. per ton will be paid, and 
the bulk of what is made goestothe Continent. No.3 has been raised 
to 34s, 3d. per ton for — t f.0.b. delivery, and producers have no 
difficulty in realising that Middlesbrongh warrants have been raised 
to 34s. 4d. cash, and there are not many sellers. The tendency in 
warrant D merase generally is upward. The stock of Cleveland pig 
held in Connal’s public warrant stores on Wednesday night was 
66,788 tons, or 322 tons decrease since the beginning of the month. 
Grey forge has advanced to 32s. 6d., and some sellers arenot taking 
less than a Mixed numbers of East Coast hematite pigs 
are up to 42s. 9d. per ton f.o.b., and it would be difficult to meet 
with any at 42s. 6d., last week’s figure. Middlesbrough hematite 
warrants are at 42s. 6d. cash. Pig iron exports are well maintained 

ain this month; up to Wednesday night they reached from 

iddlesbrough 27,002 tons, as we with 25,708 tons in May, 
and 10,778 tons in June, 1892, to 7th. 

The returns of the Cleveland ironmasters for May were good, 
but were nevertheless disappointing, as they did not come up to 
expectations. The production of pig iron was maintained atthesame 
rate as in April, there being reported 120,516 tons of Cleveland pig 
—3409 tons more than in April—and 113,532 tons of hematite, 
basic, and spiegel iron—2123 tons increase on April—the total out- 

ut being 254,038 tons, or 5532 tons increase. Itis to be remem- 
red that May isa day longer than April, and that more than 
accounts for the increase. Of the 143 blast furnaces in the North 
of England, eighty-six were in operation at the close of May—one 
less than at the end of April—whereas a year ago only three were at 
work owing to the Durham colliers’ strike. Of the eight-six furnaces 
working, forty-nine were producing Cleveland iron, and thirty-seven 
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hematite, &c. For the first five months of this year 1,139,151 
tons of pig iron have been made in this district against 543,054 tons 
in the corr ding five ths of 1892, and 1,107,018 tons in 
1891. The production of Cleveland iron was 597,457 tons, as com- 
pared with 294,194 tons last year, and 617,711 tons in 1891, while 
the make of hematite, &c., was 541,694 tons, against 248,860 tons 
in 1892, and 489,307 tons in 1891. There is more hematite and 
basic made now than was ever before reported. The stock of 
Cleveland pig iron at the close of last month was 193,579 tons, or 
2554 tons decrease during the month. Middlesbrough makers 
increased theirs 166 tons, other makers reduced theirs 903 tons, 
and there were also decreases in the makers’ and the public stores. 
This year the stocks have increased 79,240 tons, and they are 
105,616 tons heavier than they were a year ago. 

The pig iron exports for May were the heaviest that have been 
reported in any month since October, 1889; they reached 
99,194 tons from Middlesbrough, 18,057 tons more than in April, 
and 43,002 tons more than in May, 1892. The shipments oversea 
amounted to no less than 64,109 tons, which is far above any that 
have been reported in recent years, and this is due to the larger 
quantities taken by Russia, Italy, Germany, Belgium, and France. 
Russia took 11,917 tons, against only 135 tons in May, 1892; Italy, 
9832 tons, against 2750 tons ; Germany, 26,311 tons, against 9919 
tons ; Belgium, 2354 tons, against 1802 tons ; and France 3100 tons, 
against 1 tons. The total shipments of pig iron this year 
reported in the Ironmasters’ returns have been 353,667 tons, as 
compared with 263,924 tons in 1892, and 343,078 tons in 1891. 

The demand for finished iron and steel is increasing, but the 
improvement is less pronounced in iron than it is in steel, and 
while nearly every steel manufactory is in full work, the finished 
iron mills are very slack, yet steel ship-plates are steady at 
£4 17s. 6d., less 24 per cent. and f.o.t.; and steel angles are 
£4 12s, 6d., Jess 24 per cent. Iron ship-plates and angles could be 
bought at £4 11s. 3d., less eae cent., and some firms will not 
take anything below £4 12s. 6d., less 24 per cent. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been more strength in the pig iron market this week 
than for a considerable time past. Scotch warrants have sold from 
40s. 10d. to 41s. 1d. cash, anda large quantity of iron changed 
hands. Cleveland iron has also been in better demand from 34s. 
to 34s. 34d. cash. For Cumberland hematite there has been little 
or no inquiry, the nominal price being 44s. 6d. Middlesbrough 
hematite has met with some demand for the first time since it was 
placed on Glasgow market, and the price has risen from 42s, 3d. to 
42s. 64d. cash. 

The prices of makers’ pig iron are ina number of cases 6d. per 
ton lower than last week. G.M.B., f.o.b. at Gl w, No. 1 is 
quoted 41s. 9d. per ton; No. 3, 41s.; Monkland, No. 1, 42s.; 
No. 3, 41s.; Carnbroe, No. 1, 43s.; No. 3, 41s. 9d.; Clyde, No. 1, 
46s. 6d.; No. 3, 43s. 6d.; Gartsherrie, No. 1, 46s. 9d.; No. 3, 
43s, 9d.; Calder, No. 1, 47s. 6d.; No. 3, 45s.; Summerlee, No. 1, 
48s. 3d.; No. 3, 44s. 6d.; Langloan, No, 1, 53s. 6d.; No. 3, 44s. 6d.; 
Coltness, No. 1,52s. 6d.; No. 3, 47s.; Glengarnock, at Ardrossan, 
No. 1, 48s.; No. 3, 44s.; Eglinton, No. 1, 43s.; No. 8, 42s.; 
Dalmellington, No. 1, 45s.; No. 3, 42s. 6d.; Shotts, at Leith, No. 1, 
- a 3, 48s.; Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 
46s. 6d. 


The shipments of pig iron from Scottish ports in the past week 
have been 6692 tons against 5081 tons last year. There was 
gy ane to Australia 400 tons, Germany 441, Holland 425, Ital 
250, a 225, South America 165, Spain and Portugal 55, 
India 50, Belgium 30, France 50, other countries 125, the coast- 
wise shipments being 4287 compared with 2366 in the corre- 
sponding week of last year. 

There is no change in the number of furnaces in blast, which is 
71 compared with 77 at this time last year. Of the total, 47 are 
producing ordinary and special brands, 22 hematite, and 2 basic 
iron, 

The quantity of iron going out of store is now com tively 
small, and the production ye held in hand. The Sent for 
Cleveland iron in this district appears to be increasing. For 
hematite there is not much inquiry. 

Reference was made here last week to the fact that the Tram- 
way Committee of Glasgow Town Council had accepted the tender 
of the Steel Company of Scotland for 1000 tons of tramway rails, 
with the necessary fish-plates in addition, at £5 2s. 6d. for the 
rails, and £7 5s. Pw ton for the plates, while lower tenders had 
been made by the li m Iron and Steel Co., at £5 1s., for 
both rails and plates ; and Messrs. Dick, Kerr and Co., of Kilmar- 
nock, at £4 18s. 6d., also for both railsjand plates. The reason 
given by the Committee for accepting the Steel Company of 
Scotland’s offer, was the importance of keeping the work in the 
district. By a large majority the Town Council has reversed the 
decision of its Committee, and given the contract to Messrs. Dick, 
Kerr and Co., who it is understood are to have the rails made 
in Westphalia. Hitherto the Steel Company has supplied all the 
tramway rails for Glasgow, and there are not a few who think, 
that all things considered, its offer might have been the best in the 
end ; at the same time, Messrs. Dick, Kerr and Co., are believed 
to be well able to carry through any contract they may undertake. 

The malleable iron trade exhibits little alteration since last week. 
The makers are for the most part receiving orders sufficient to 
keep them going, but few contracts extending over any length of 
time are available. The lowest grade of common bars is quoted 
£5 per ton, second grade £5 5s., highest grade £5 10s., best bars 
ranging up to £5 17s. 6d., less 5 per cent. discount. 

At a private meeting of sheet makers, it has been ascertained 
that they are pretty well filled up with work. It was decided to 
maintain prices of iron sheets at £7 5s. for singles and £7 17s. 6d. 
for doubles, steel sheets being in proportion. 

A sub-committee of the Glasgow Town Council has decided to 
recommend that a contract for 110 new tramway cars should be 
placed with Messrs, Brown and Marshall, of Birmingham, and 
that fifty cars be contracted for with the Metropolitan Carriage 
and Wagon Company. Upwards of forty additional cars are also 
required, and it is understood they are likely to be given to the 
Midland Carriage Company, Shrewsbury. The committee’s 
decisions have, of course, to be confirmed by the Town Council. 

The representatives of the Scottish miners held a conference in 
Glasgow on Monday, when reports were presented to the effect 
that the restriction of work to four days per week had been the 
means of curtailing the output so far that excessive supplies of 
coals were stopped. But the wages earned by the colliers were so 
small that the men complained it was impossible to maintain their 
families on them. A proposal was made for a week's holiday, but 
this was rejected in favour of the resolution that the four days a 
week uy be continued, and that work be restricted to eight 
hours per day. 

There has been a steadier feeling in the coal market, which 
salesmen attribute to the restriction of the output by the colliers, 
Main coals are somewhat easier, but prices are otherwise unaltered, 
the figures at Glasgow harbour being:—Main coal, 5s. 7d. to 
5s. 9d ; splint, 6s. 3d. ; ell, 6s. 6d. to 7s. ; and steam 7s. 9d. to 8s. 
per ton. The shipments of coals from Scottish ports in the past 
week amounted to 155,074 tons, being 15,633 more than in the 
preceding week, but 36,964 less than in the co nding week of 
last — when, however, perhaps the heaviest shipment on record 
was made, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
ANOTHER reduction, this time 33 per cent., has been decreed to 
the colliers as the result of the last audit. This leaves wages still 
at 10 percent. above the standard. I have notheard much concern 





expressed about it, as it only means from 8d. to 1s. weekly loss as 
the average, and colliers are buoyed up with the hope that not 
only have we, seen the last of the reductions, but that next audit 
will declare a small advance. 

The steam coal trade in the Cardiff district keeps up remarkably 
well, and best steam is firm at 10s. 3d. to 10s. 6d., seconds are 
from 9s. 3d. to 9s. 6d., and inferior from 8s. 6d. As a rule—and 
this applies all over the district—inferior coals are in poor demand ; 
and I hear that many collieries which have not the reputation of 
having best coals are in a bad plight. 

The house coal trade continues seriously depressed. This is 
usual at this time of the year ; and unfortunately the dull season 

n about April, and little change can be expected until the 
middle of autumn, when inquiries will be made about placing for 
winter contracts, 

Prices remain, for, as I intimated last week, the bottom has been 
touched, and if sales are not effected at present rates, coalowners 
will not sell at all. No. 3 Rhondda is at 9s. 9d, brush iron 7s. 9d., 
and best small from 6s. 3d. it small continues to look up, 
price 4s, 6d. to 4s. 9d. The Cardiff total of coal exports last week 
was 281,118 tons, out of which the Bute total was 163,253. Swan- 
sea total too was good, 27,049 tons, while Newport indicated an 
improving state of things by exporting nearly 73,000 tons to 
foreign destinations, and giving in addition a coastwise total. 

This week Newport has been en fete. Tuesday was the great day 
for celebrating and carrying out the dock extension called the 
South Extension of the Alexandra Dock. is was formally done 
amidst considerable rejoicing by the admission of one of the 
largest vessels which trade to the rt, the Hornby Grange, one 
of the fleet of the s,s, Houlder Brothers, London. e extension 
has an area of twenty acres, and seven acres are reserved for 

ssible future extensions. The dock will be called the South 
Dock, to distinguish it from the adjoining North Dock. It is 
1500ft. long by 550ft. wide in deep water. Depth on the sills at 
spring tides of 35ft., and at neap of 25ft. e dock was con- 
structed from designs by Mr. W. Stafford Smyth, M.I.C.E. 

It is interesting to note that, by this important addition, the 
total deep-water acreage now at the command of the dock com- 
pany is 61 acres, 

It has always been maintained in this column that there is a big 
future for Newport when the development of the lower coals is 
more advanced. The natural port for a large area of these is 
Newport, Mon., and the Brecon Railway in due course must lend 
material aid. Thanks to the foresight of Sir George Elliot, dock 
aa re keep pace with this development. 

The Federationists have been trying to make capital out of the 
successive reductions declared by the sliding scale. This week 
there was a meeting at Porth, addressed by several leaders, when 
it was maintained that for eighteen years the sliding scale had been 
a miserable failure, and to itjwas due the fact that during this time 
it had resulted in a reduction of 474 per cent. I note the state- 
ment here in order to show what absurd falsehoods the collier is 
called upon to swallow. There can be no question, and it is easy 
of demonstration, that the rule of the sliding scale has been one of 
the brightest eras in the history of the Welsh coal trade. The 
sensible portion of the colliers know this. Unfortunately, there is 
a large mass of youth, more addicted to sports in their leisure 
hours than to reading, and some of these are, I fear, carried away 
by these baseless assertions. 

The Rhymney Iron Company is doing substantial work with its 
fine coal field, and a few days ago was successful in [discovering 
the Brithdirseam. Mr. W. Smith, by his energetic management, 
recalls to those who knew the early years of the Welsh coal trade, 
the Smiths of Aberdare, of whom he is a worthy descendant, and 
Mr. Bedlington who had a great deal to do in the coal working of 
the Rhymney district. 

Patent fuel trade at Swansea continues Prices remain. 

There is no lifting of the cloud from before the Welsh iron and 
steel trades, and the only really busy works continue to be those of 
Cyfarthfa. This week > bane was an average despatch of tin bar 
over the Rhymney, Midland, Great Western, and Taff Vale lines. 
The despatch of rails continues to be in small parcels from the few 
works having any rail trade, and for merchant bars the demand 
is only slight. e quotations on Change Swansea this week were 
as follows :—Glasgow pig, 40s. 1ld.; Middlesbrough, 34s. 3d.; hema- 
tite, 44s. 6d. Steel rails continue to be offered, heavy sections, as 
low as £4, and light at £4 7s. 6d., with little bookings. Welsh 
bars are quoted at £4 15s. to £4 17s. 6d.; steel sheets, singles, £7 
to £8 ; sheet iron, £6 to £7 10s. 

There has been no change of any importance in steel bar, which 
is offered low in competition with Northern makers. Present 
prices of Bessemer steel are:—Blooms, £4 to £4 2s, 6d.; bars, 
£4 7s. 6d.; Siemens, from £410s. to £415s, Block tin is at £85 5s. 
to £85 10s. Tin-plates, notwithstanding the large export main- 
tained, are unchanged. Prices from 12s. The export last week 
was 121,458 boxes. Boxes received from works, 102,402, These 
figures show a large make, but I am informed that on account of 
the drought prevailing there will be a falling off in make, and 
consequently in stock. Thus, with little more than a week's 
demand or requirement in stock, it is very evident that the 
hardening which has been going on in price must come to a head, 
and better ones prevail. The tone of trade too, is good, and 
——_ ahead similar. Whoever can secure the booking of 
orward business at even better than present prices will be 
fortunate. 

There has been a revival during the last few days of an old 
rumour regarding the proposed amalgamation of the Rhymney 
Railway and the Taff Vale. There may possibly be some degree 
of truth in it, but I have been unable to thoroughly certify it. 
One authority spoken to on the matter thought the statement pre- 
mature, and that in his opinion if any amalgamation was brought 
about it would be more likely with the London andjNorth- Western, 
which has running powers on the line. It is very evident that the 
Rhymney Railway has a future, and the indications given by the 
Llanbradach and the Aber of two large coalfields in progress of 
development may prompt to the acquisition. 

Tron ore is re. Amen but scarcer. Coke is in strong demand, 
and pg are slightly better. Cardiff price: Furnace, 16s, to 
16s. 6d.; foundry, 17s. 6d. to 18s. 

Progress is keenly shown at Cyfarthfa works in the locomotive 
department. The first locomotive used there had, says a former 
manager, the ugly habit of rearing like restive horses. This was 
the infancy time. Afterwards the locomotives up to afew years 
ago, and until present management, were chiefly notable from 
being huge and clumsy. Under the present direction the advance 
is very apparent, and the 1 a Senge changes generally have 
been carried out at Cyfarthfa. e transformation to really 
elegant locomotives is very creditable, and with the improvement 
there is no falling off in power and speed, but rather an increased 
efficiency in ‘‘ handiness.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is nothing new to report in the iron and steel trades over 
here, the business transacted being very small. In all probability 
= general dulness in trade will have to be endured some time 
onger. 

Silesian business, as a whole, remains quiet, but pretty 
firm. In pig iron few orders have been booked, while the more 
favoured finished iron branch is rather satisfactorily engaged. 
The steel trade has somewhat improved, and there is also a little 
more animation noticeable in the export business, 

Good accounts are still coming in regarding the state of the iron 
industry in Austria-Hungary. Pig iron has stiffened in price, and 


some of the larger blast furnace works have secured orders for the 
third quarter, Although the quiet or ‘‘dead” season is at hand, 
a lively tone prevails in the manufactured iron department, and 





there is quite a satisfactory business done in bars and girders, 
Within a few weeks the State Railway Administration will give 
out some good orders for locomotives and wagons, and employment 
will thereby be secured to the machine factories for at least several 
weeks, Official quotations have not altered, 

In France the condition of the iron trade is tolerably good and 
makers as well as dealers may, on the whole, be content if the 
present state of affairs can be maintained. The bar trade keeps 
airly well employed, 155f. p.t. being the price quoted, with con. 
cessions of 24f. to 5f. p.t. where orders are concerned, 

On the French coal market a slow business has been doing of late, 
During the first quarter of 1893 the business in coal and coke was 
as follows :— 


Saeed: 1891. 1892. 1893. 














Tons, Tons. Tons, 
From England .. 1,094,202 1,158,083 1,084,841 
Belgium .. .. 1,006,362 846,806 .. 904,573 
Geimany .. .. 182,789 112,960 .. 182,267 
Other countries 746 ool .. 459 
Total .. .. .. 2,284,009 2,113,490 2,122,140 

In coke. 
From Belgium 185,579 .. 147,481... 138,722 
Seer 128,614 141,657... 183,328 
Other countries .. .. 4,388 .. 3,903 .. 11,874 
Total a wae 318,581 293,041. 333,424 


Export in coke amounted to 18,068 t. during the first quarter of 
1893 ; for the same period the year before it was 11,492t. only, 
while in 1891 it amounted to 18,428t. Export in coal was, for the 
first three months of present year, 165,575t; during the same 

riod in 1892 it was 199,371 t., and in 189] no less than 167,734 t, 
con been exported from France. 


On the Belgian iron market business all through continues to be 
reported as very dull, and prospects for the future remain clouded, 
Present prices are exceedingly low. In many cases owners found 
themselves obliged to restrict the working hours io five days per 
week, others have altogether shut up their establishments. The 
tendency on the Belgian coal market become a trifle more firm 
of late, although the business doing is still very limited. For coke 
basis price has been fixed on 12f. p.t. 

Some specially favoured branches excepted, there is only a slow 
business done on the Rhenish Westphalian iron market. The 
position of ironmasters continues anything but satisfactory, unre- 
munerative prices preventing even the smallest possible gain. Iron 
ore is weak in price as well as in demand, in spite of the restriction 
in output, which is generally practised at this time of the year, 
when many hands are required for agricultural labour. Prices are 
the same as last week, ranging from M. 7 to M. 7°80 p.t. for raw 
steel stone, while M. 10 to 11 p.t. is quoted for roasted ditto, 
Minettes are also slow of sale ; prices continue M. 2°50 to 3°20 p.t. 
according to the quality required. On the pig iron market much 
reserve is shown on the part of buyers. Up to date, prices cannot 
be reported to have actually decreased, but a weak tone prevails 
all round, and the business done is of the smallest hand-to-mouth 
description, 

A slight increasing of stocks has been reported from various 
districts. With regard to prices, there is but little change to note 
since last letter. Ata general ting of the Rhenish- Westphalian 

ig iron convention, held at Cologne on the 3lst of May, the 
g ndicate was prolonged till Ist of May, 1894. Foundry pig 

o. 3 has been reduced from M, 55 to M. 53 p.t., owing to the 
cutting competition from foreign, especially English firms. 
Foundry No. 1 and hematite have maintained their former quota- 
tions of M. 62 and M. 63 p.t. Rhenish-Westphalian forge pig 
No. lis being sold at M. 45 p.t.; No. 3, M. 42 p.t. Basic is still 
quoted M. 43 to 44 p.t.; and for Bessemer M. 49 to M. 50 p.t. is 
paid. Luxemburg forge pig continues in quiet call at M. 42 p.t. at 
works. In some branches of the finished iron trade a fairly satis- 
factory amount of new work is reported to be coming forward, 
but, generally, a weakening tone — and compared to 
previous months, a decrease in demand cannot be denied. 

In the bar trade the orders conning to hand - _ aaron to 
keep the works ularly engaged ; prices, though firm, are in 
eo instances teat covering the cost of production. The girder 
trade is lively, on the whole. Hoops have in nowise changed since 

revious weeks. For heavy plates orders and inquiries are coming 
in rather freely, while sheets have been a trifle more quiet this 
week. No change is noticeable in the wire trade. The scarcity 
of water supplies has caused some works to limit their output ; it 
is to be hoot that prices may now become a trifle better. The 
activity of foundries and machine factories must still be termed an 
irregular one, very few only being in satisfactory occupation. The 
tube mills have secured a fair amount of new work ; present 
activity may be regarded as normal. For abroad there is also 
rather more inquiry experienced, so that stocks are slightly 
decreasing here and there. The basis price still remains M. 115 p.t., 
free Rhenish- Westphalian tube mills. 

The latest list quotations, per ton at works, are as follows:— 
Good merchant bars, M. 122°50; angles, M. 127°50 to 130; girders, 
M. 87°50 to 95; hoops, M. 130 to 137°50; billets in basic and 
Bessemer, M. 85 jor large lots, in some instances higher; heavy 
plates for boiler-making J a M. 150; tank do., M. 140: steel 
plates, M. 140; tank do., M. 1380; sheets, M. 140 to 145; Siegen 
thin sheets, M. 120 to 130. Iron wire rods, common quality, 
M. 120 to 130; drawn wire in steel, M. 100; in iron, M. 1: 0; wire 
nails, M. 127; rivets, M. 148 to 150; Bessemer rails, M. 117; fish- 
plates, M. 87 to 110; steel sleepers, M. 106; complete sets of 
wheels and axles, M. 270 to ; axles, M. 220; steel tires, 
M. 215 to 230; light section rails, M. 95 to 100. Within the period 
from 1881 to 1890, the world’s production in silver amounted to 
33,033,109 kilos., of which 5,191,045 kilos. fall to Europe, 
26,688,895 kilos. to America, 491,620 kilos. to Asia, 8709 kilos. to 
Africa, and 652,840 kilos. to Australia. In Europe, 2,836,046 kilos. 
fall to Germany, 509,870 kilos. to op ngy = 545,639 kilos. 
to France, 470,610 to Spain, 324,949 kilos. to tay 157,892_ kilos. 
to Belgium, 124,726 kilos, to England, 114,552 kilos. to Russia, 
91,452 kilos. to Sweden-Norway, and 15,309 kilos. to Turkey. | In 
America, 12,874,210 kilos. fall to the United States, 8,741, kilos. 
to Mexico, 2,464,956 kilos. to Bolivia, 1,591,524 kilos. to Chili, 
611,705 kilos. to Peru, 183,534 kilos. to Columbia, 111,684 kilos. 
to Argentina, 64,531 kilos. to Canada, 33,995 kilos. to Central- 
America, and 11,522 kilos, to Brazil, In Asia, Japan comes in for 
291,229 kilos. 











NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet iw : Richard T 
Rundle, to the Vivid, additional ; William H. White, to the Active. 
Chief Engineers: Robert Harding, to the Crocodile ; Alfred J. 
Nye, to the Vernon, additional. Engineer: Alfred W. Gibbs, 
to the Vernon, additional. Assistant engineer: Alfred T. P. Read, 
to the Nile. Probationary assistant engineers: Reginald G. L. 
Markham, to the Ramillies ; Ernest Crabtree, to the Empress of 
India, acting. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The half-yearly meeting was held on Saturday last, at the Grand 
Hotel, Birmingham. e chair was taken by the President, Mr. 
A. Driver. After the ordinary business had been transacted, ee 
election of officers was proceeded with. Mr. W. J. Playdon - 
Mr. J. Williams were re-elected upon the committee, and Mr. F. 
§. Green and Mr, H. H. Winn were also elected members of the 
committee, vice Messrs. R. Mark and A. Noar, who declined 
re-election. Mr. H. J. Denley was elected auditor, vice Mr. Ww. 
Turner. The proceedings closed with a vote of thanks to wd 
was officers, which was duly acknowledged by Messrs. Mar 
and Noar, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 2nd, 1893, 


SoMEWHAT easier conditions prevail in the 
financial world, though banks continue to prac- 
tice a very close discrimination of Japan, Railroad 
traffic for May shows an increase over April. 
Building operations are absorbing the usual 
amount of material. _Reilroad building will start 
up in July. Ship and boat yards and car works 
are all crowded with contract work. Foundry 
and machine shop activity is up to the average. 
'The building of electric roads has engaged a great 
deal of capital. Iron and steel production is not 
increasing as yet, though after July Ist it is pro- 
bable the output of both furnaces and mills will 
be increased. The possibility of a lockout in the 
mills west of the Allegheny Mountains is creating 
some little uneasiness. Crude iron has been 
slightly advanced, but all kinds of finished iron 
and steel remain unchanged. The general condi- 
tion of trade is satisfactory. No further financial 
stringency is apprehended, though the causes 
have not by any means been removed. 








LAUNCHES AND TRIAL TRIPS. 


The s.s. Hayle, built by Messrs. Harvey and 
Co., Hayle, Cornwall, for their own trade, had 
her trial trip on Monday, 29th ult. This vessel 
is an excellent specimen of a modern first-class 
collier. The vessel carries 380 tons, and is built 
in excess of Lloyd’s requirements for her class, 
and has a large ballast tank forward. The 
engines, which have been constructed by Messrs. 
Harvey and Co., are on the tri-compound prin- 
ciple, with ¢ linders 15in., 23in., 38in. diameter 
by 30in. stroke. Steam is supplied at a pressure 
of 1601b. per square inch from one large steel 
boiler 13ft. 6in. diameter by 10ft. long. The 
deck machinery is of the most modern descrip- 
tion, and includes Clark Chapman's winches and 
windlass; a steam steering gear is also fitted. 
The trial showed that a mean speed of 103 knots 
had been attained, the engines working at 102 
revolutions per minute, and indicating 576 indi- 
cated horse-power, everything working smoothly. 

On Wednesday the steam trawler Egyptian 
left the Cleveland dockyard of Sir Raylton Dixon 
and Co., Middlesbrough, for the customary trial 
of machinery, &c, The results gave great satis- 
faction, a _ of eleven knots having been 
obtained. She has been built for Grimsby 
account, and is the fifth vessel which these 
— ae Seen wt the same owners. 
She is designed for the special purpose of trawl- 
ing in the North Sea; aged rma stronger 
than Lloyd’s requirements, and double rivetted 
throughout, and is fitted with the most recent 
improved appliances for this trade, and arrange- 
ments for crew which give very much greater 
comfort than all previous boats, The principal 
dimensions are:—Length, 107ft. 8in.; beam, 
20ft. 5in.; depth, moulded, 11ft. 8in. The engines 
have been fitted by the North-Eastern Marine 
Engineering Company, Limited, of Sunderland, 
the cylinders being 1lin., 17in., and 28in. by 21in., 
with a large steel boiler working at 1601bh. 
pressure, 

On Wednesday week, shortly after five o'clock, 


the new steamer, Queen of the Fal, was 
launched at the shipbuilding and engineering 
works of Messrs. Cox and Co., of Falmouth. 


A platform, with stairs and hand-rails, was 
erected at the bows of the vessel, decorated with 
a gay display of flags, and occupied by Mrs. 
Benney and other owners of the vessel, also 
members of the firm, and their families, and Mrs. 
and the Misses Searle, &c. The steamer New 
Resolute brought down from Truro a numerous 
party to see the launch, and precisely on her 
arrival the dog shores were knocked away, and 
the vessel glided noiselessly and oneidie into 
the sea, amidst the loud cheering of the numerous 
spectators, the bottle being successfully broken, 
and the vessel named by Mrs, Benney. As before 
stated, this steamer is to carry passengers in the 
River Fal, in conjunction with the two Resolutes. 
She is 86ft. 6in. long, 16ft. 6in. broad, 7ft. llin. 
deep, and will have d surface condensing 
engines, to work at 90 lb. steam pressure. She is 
built of steel throughout, and her after cabin is 
raised above the deck, which enables a more 
comfortable and better ventilated saloon to be 
provided, and also gives an elevated promenade 
deck, from which the splendid scenery of the 
river will be easily viewed. The steamer is berthed 
alongside the builders’ wharf, and her completion 
ready for passenger traffic will be carried out 
with all possible dispatch. 

On Thursday, Ist June, Messrs. Cumming and 
Ellis launched from their shipyard at Inverkeith- 
ing a %steel barquentine to carry 600 tons dead- 
weight, and of the following dimensions, viz., 
140ft. by 27ft. by 12ft. 2in. moulded. This vessel 
has been built to the 100 Al class at Lloyd’s, 
special survey, and to Board of Trade require- 
ments in all respects, She is intended for trade 
on the South American coast, and all her deck and 
other arrangements are suited to this trade. She 
is barquentine rigged, lower masts, bowsprit, 
yards, &c., being of steel, and all the riggi 
throughout of steel wire in accordance wit 
Lloyd's requirements. The captain and officers 
are berthed in a spacious deckhouse aft, neatly and 
tastefully fitted up in every way, the crew being 
in another deckhouse forward instead of in the 
forecastle. All the deck fittings about the vessel 
are of the most modern description, and by well- 
known makers, and she will be very completely 
fitted out for the trade in which she will be 
engaged. As the vessel left the ways she was 
named the Marie Louise, by Mrs. Mecklenburg, 
wife of Capt. Mecklenburg, who commands 
the ship on os in the orthodox manner. 
After the launch the visitors adjourned to the 
builders’ model-room, where the usual toasts 
pe Pg such occasions were given and 

n . 

n Wednesday, the 3lst May, the twin-screw 
steamer Croft, built and e ‘nad by Messrs. David 
J. Dunlop and Co., Inch Works, Port G w 
went down the Firth of Clyde on her official 
trial cruise. This steamer has been built to th 
order of the i Niger Company for their 
Niger trade, and is the largest of their fleet. 








The 4 dimensions are:—Length, 204ft.; 
breadth, 35ft.; depth, 13ft. One of the speci 
features in the construction of the vessel is that 
her light draught, when loaded with 40 tons 
of bunker coal and 15 tons stores, will not exceed 
that required for crossing the bars in the river 
Niger, and the vessel, when tested on the above 
light load condition, proved to be considerably 
within the limits of draught guaranteed by the 
builders. She is fitted with twin-screw triple- 
expansion engines, each engine having cylinders 
11, 18, and 28, by 24in. stroke, and has two large 
boilers with all arrangements for easily keeping 
steam in the tropics. The engine-room outfit 
and auxiliary machinery includes Weir's patent 
surface feed heaters, Yaryan patent marine 
evaporator and feed heater and distilling con- 
densers, and large pumping donkeys. After a 
series of tests on the measured mile on the 
previous day, and four hours’ consecutive’run for 
testing the consumption of coal, the quantity 
used per hour was 1*4lb, per indicated horse- 
power. ‘The vessel was on the —— day 
tested for a full speed run on the measured 
nautical mile, when fully a knot more than the 
guaranteed speed was attained against both wind 
and tide. e machinery did the two days’ 
working without the slightest hitch, and all the 
other conditions were thoroughly fulfilled. The 
stearing gear is Harrison’s patent, the engine 
being — in the engine-room level with the 
top platform, and well under control of 
the engineers. After the trial the steamer 
cruised through the Kyles of Bute, the scenery 
being much admired . the large company on 
board. Amongst those present were:—Mr. 
James A, Croft and Mrs, Croft, Putney, London ; 
Mr. Geo. Miller, Mrs. Miller, Mr. Robert B. 
Miller and the Misses Miller, Relvinside, Glasgow ; 
Mrs. Owen Jeffrey Edgar and Mr. Jno, Edgar, 
Richmond, London; Mr, Alex. Miller, Putney 
Heath, London; Mr. Alex. R. Wright, Glasgow ; 
Mr. Chas. Gibson, secretary of the British and 
African Steam Navigation Company, Glasgow ; 
Mr. W. G. Wilson, Glasgow ; Miss Dunlop and 
Mr. D. J. Dunlop; Mr. James Wilkie, super- 
intendent engineer, British and African Naviga- 
tion Company; Mr. Thomas Hodge, Mr. and 
Mrs, Jno, Wylie, Mr. and Mrs. Remp, Mr. W. 
A. Robertson, Mr. Marshall, and Mr. Alexander 
Henderson, Glasgow ; the Rev. Matthew Reid 
and Mrs. Reid, Greenock ; Captain Roberts, who 
commands the vessel; Mr. James A. Lade, Mr. 
Archibald Purdon, Mr. H. N. Whitelaw, Mr. J. 
Sowter, Board of Trade, :Major Potberry, and 
Robilliard, Greenock. After dinner, served by 
Messrs. Brown and Walker, Glasgow and 
Greenock, Dr. Dunlop, in proposing ‘‘ Success to 
the Craft,” said this was the tenth vessel his firm 
had built for the Royal Niger Company. He 
coupled the toast with the name of Mr. James A. 
Croft, after whom the vessel is named, and who 
has been connected with the river Niger and the 
development of its trade since 1864, Mr. Croft 
replied and proposed ‘‘The Health of the 
Builders,” which was duly responded to. The 
company were landed at Gourock Pier at half- 
past five, after a most successful and enjoyable 
cruise, 

On Saturday the fine new large steel screw 
steamer Penarth, which has just been built to 
the order of Messrs, Morel Brothers, of Cardiff, 
by Messrs. W. Gray and Co., of West Hartlepool, 
and engined at the Central Marine Works of that 
company, had her trial trip in Hartlepool Bay. 
The vessel takes Lloyd’s — class, and is of 
the following dimensions :—Length over all, 335ft. ; 
breadth, 42ft. 6in.; depth, 23ft. lin. A full 
account of her construction and outfit was given 
at the time of her launching. The engines are 
of the well-known type of the Central Works, the 
cylinders being 24in., 38in, and 64in. in diameter, 
with a piston stroke of 42in. Steam is supplied 
by two large boilers, built on the improved 
method advocated and adopted by these builders. 
The vessel proceeded to sea late on Saturday 
afternoon, and after some time spent in adjusting 
the compasses, a short run at full speed was 
made to test the working of the engines. Ata 
very high rate of revolutions, a speed of 114 knots 
was secured, the supply of steam from the boilers 
being fully kept up. Not the slightest trouble of 
any kind arose, the machinery running the whole 
time without any heating of bearings whatever, 
and without the application of water. The free- 
dom, rapidity, and convenience, with which the 
special reversing gear supplied with the Central 

arine engines enabled the engineer-in-charge to 
reverse the engines from ahead to astern, or stop 
and start, at will, in something like ten seconds, 
was remarked upon as an important and valuable 
feature in these engines. Mr. Thomas Morel, of 
the firm of Morel Bros., of Cardiff, and Mr. Thos. 
Morel, jun., together with Mr. F. Goode, who 
has superintended the construction of both the 
ship and her machinery, were present, and Mr. 
Baines and Captain J. E, Murrell represented the 
builders of the engines and hull respectively. 
‘*Success to the Penarth and her Owners” was 
proposed by Mr. Baines, who remarked that this 
steamer—which he understood was the largest 
steamer owned in the port of Cardiff—would be 
a to the firm in every way. Mr. 
Thomas Morel, in reply, expressed his satisfaction 
with the design, construction, and completion of 
the ship and her machinery. Captain Holt, one 
of Messrs. Morel’s senior captains, is commanding 
the vessel. The party having landed, the vessel 
proceeded to Cardiff to load. 








THE NAVIES OF THE GREAT PowERS.—Accord- 
ing to a report presented by the Austrian 
Admiralty Department to the Delegations, strik- 
ing progress was made by the navies of the great 
Powers during the year 1892. The first place is 
occupied by great Britain, whose fleet was in the 
course of that year increased by the addition of 
twenty-one ships, representing 141,000 tons dis- 
placement, which is more than that of the whole 
Austrian navy, Most of the other great powers 
made comparatively notable efforts to emulate 
England Tanda having made a relatively import- 
ant addition to her fleet. The war vessels 
launched were exclusively armoured ships of the 
line, displacement reaching 14,000 tons, as against 
a displacement of from 10,000 to 20,000 tons in 
those which have been laid down in their plac 





THE PATENT JOURNAL. 
Condensed from “The Mustrated Oftcial Journal of 


Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


23rd May, 1893. 


10,200. Pump and Recepracie, W. P. Thompson.— 
(EZ. C. Fisher, United States.) 

10,201. Hat Bopy Fe.tinc Macuines, W. Wilson, 
Manchester. 

10,202. Boots, &c., H. F., H. W., A., and J. Sexton, 
London. 

10,203, Acirators, E. Tilley, Liverpool. 

10,204. Currina CycLomaL Surraces, J. T. Wilkin, 


ndaon. 
— ELEcTRIC STEERING Gear, F. L. and L. H. Dyer, 
10,206. CHANGEABLE SiGNs or LaBELs, C. A. Gildemeyer, 
ndon. 
10,207. ELectropes for Arc Lamps, A. C. Seibold, 


mdon. 
10,208. Gypsum, P. M. Justice.—(M. B. Church, United 
States.) 
10,209. Cuucks, J. M. Kelly.—(A. M. Fisher and W. @. 
Nelson, United States.) 
10,210. Manuracture of Srick Canpy, B. Thoens, 


mdon, 
10,211. Frxina ArtiriciaL Teen, K. F. F. Schréder, 
London. 


10,212. BorLer Furnaces, F. Steffens, London. 

10,213. Cash RecisTeRING Macuines, R. Haddan.— 
(The National Cash Register Company, United States.) 

10,214. DisapreaRING GuN CaRRIAGEs, W. B. Gordon, 
Lond: 

10,215. 


mdon. 
10,216. ne Apparatus for Liquips, T. Ledward, 


rockley. 
10,217. Letrer Fites, E. G. Dow, London. 
10,218. Distrisution, &¢., of ELecrriciry, R. Wood, 


London. 

10,219. Basstnetres, E. J. Smith and F. C. Randall, 
Lond 

10,220. 
London. 

10,221. Stace Scenery, A. J. Boult.—(M. L. Fuller, 


——.) 
10,222. Locxinc Devices for Cycies, J. R. Trigwell, 
London. 

10,223. Gas Pressure Recuiators, A. J. Boult.—(F. 
Stahklschmidt, Germany.) 

10,224. ARMOUR Susstirutes, A. V. Newton.—(d. 
Nobel, France.) 

10,225. Music Desk or Book Carrier, H. J. Cole, 
London. 

10,226. AppaRATUs for REGISTERING the NuMBER of 
Guiasses of Beer ConsumeED by any Parry of 
Customers, B. Quietzsch and C. R. Glass, London. 

10,227. CARBURETTERS, C. R. Collins, London. 

10,228. Macuines for Twistixnc Rops, G. H. Sellers, 


mdon. 

10,229. Twistinc Macuines, H. H. Lake.—(d. B. 
Bullock, United States.) 

10,230. Time Cuarts, A. Gleason, London. 

10,231. Hotpers for BILLIARD-cUE CHALK BLOCKS, 
H. H. Lake.—(E. Boyd, United States.) 

10,282, MaNnuracturE of CARTRIDGE CasEs, J. Purvis, 


Lon 
10,283. 


on. 
Iron and Stee, MANUFACTURE, J. A. Hunter, 


on. 
Bars of VeLocirepE Frames, W. B. Smith, 


Vatves for Bicycies, &c., H. 8S. Owen, 
on. 
10,234. ImpRovED WHEELS for Bicycies, H. 8. Owen, 


London. 
10,235. ' Purses, H. H. Leigh.—{S. Nathan, United 
States. 
10,236. Improvep TuHREsHING Macurnes, R. Keeling, 
mdon. 
10,237. SuBMARINE MINE or TorPEDO, F. L. A. J. Thiry, 
London. 
10,238. ImpRovED Optica, LanTerNs, L. Matthews, 


mdon. 

10,239. Non-conpvuctinG Coverincs for Borers, &c., 
J.C, Fell.—(H. C. Goodell and W. E. Richards, United 
States. 

10,240. Sream Encines and Pumps, E. Gessner, 

London. 


24th May, 1893. 


10,241. Sewrnc Macuines, E. Frankenberg, London. 

10,242. TELEPHONIC APPaRATUs, C. Adams-Randall, 
London. 

10,243. GrippiInc MecnanisM, C. Sharpe and H. 
Docker, Birmingham. 

10,244. Sipe Sure ool Preventer, A. T. Newbold 

and J. Mason, Lancashire 

10,245. Sirpe VaLves, J. Menzies and R. Rogerson, 


gow. 

10,246. RecepTacLes for M1ILk, W. Greenwood, Man- 
chester. 

10,247. Dincer’s Sarety, A. V. Dinger, London. 

10,248. Pneumatic Tires, R. J. Urquhart.—({ W. Bowden, 
France.) 

10,249. VELocIPEDEs, W. F. Taylor, Croydon. 

10,250. PREVENTING OVER-HEATING in Hay, G. Love, 
Durham. 

10,251. RoLiter and Bearines, E. William and J. 
Chapman, Glamorganshire. 

10,252. Perrect Sipe Fastentnc Corset, M. Spital, 
Devon. 

10,253. CusHion and Soir Tires, W. Rockliffe, 
Sunderland. 

10,254. Corron Feepine Macuines, T. R. Marsden, 
Manchester. 

10,255. Boarps for CLEANING Knives, 8. J. H. Row, 

mdon. 

10,256. ApsusTING the Pitcu of ScREW PROPELLERS, 
H. McIntyre, Glasgow. 

10,257. MecHanisM, A. Normanton and H. Normanton, 
Manchester. 

— PiaTe Metat PLovcH SHare, B. F. Mellor, 


gow. 

10,259. Desicns for Weavinc TExTILE Fasrics, J. Y. 
Johnson.—(P. Gutton, France. 

10,260. HeaTiInG by the Hor Water of ConDENSATION, 
H. H. Strongitharm, London. 

10,261. Sotipiryinc IncReEpIENTs of the BLoop, R. J. 
Crowley, Ireland. 

10,262. Toy for Exercise, F. H. Ayres and H. Pits, 


mdon, 

10,268. CoLLEcTING CarBonic Acip, K. Michel and M. 
Frank nmdon. 

10,264. Bakinac PowDER MANUFACTURE, E. Marshall, 
Henfield. 

10,265. Means for Repucinc the Concussion and 
ViBRATION of CycLes, W. H. Serjeant and C. A. D. 
Evans, London. 

10,266. Kitn, W. Davis-Douglas, Chicago, U.S.A. 

10,267. Inpicators for TorPEDoEs, J. 8S. Comrie, 
London. 

10,268. Boots, J. Wallis, London. 

10,269. PNeumatic Tires, R. Bassett, London. 

10,270. CrystaL ILLuminatine Devices, W. Defries 
and V. I. Feeny, London. 

10,271. REMOVABLE ScarroLpina, F. W. Golby.—(M. 
Kruse, Denmark.) 

10,272. oe F. W. Golby.—(A. Reisinger, Ger- 
many. 

10,273. Sprttoons, J. 8. Fairfax.—(J. Steppan and K. 
Frischle, Germany.) 

10,274. Gas Enorne VALVE Gear, C. D. Abel.—(The Gas 
Motoren Fabrik Deutz, Germany.) 

10,275. Can WHEELS, J. A. Webber, London. 

— CrcaReEtrTEs, T. Obbinson and H. L. Manton, 


on. 
— Manuscript RePRoDUcING APPARATUS, F. Lyst, 


ndaon. 
10,278. Securinc Music SHEETS in Covers, F. Lyst, 
London. 





10,279. Carn Couriers, A. J. Boult.—(R. K. Dorsey, 
Canada. 
10,280. WHEELS, W. P. Thompson.(@. 7. Muzard, 


France.) 

10,281. Trimminc, T. Webb and W. W. Collyer, Man- 
chester. 

10,282. DoveraiLinc Macuinery, A. J. Boult.—(//. 
Farchmin, Germany.) 

10,283. ELectrope Piates for SECONDARY BATTERIES, 
J. E. Hofmann, Liverpool. 

10,284. Gas Irons, Richmond and Co. and E. W. T. 





10,285. Sarety Devices for Evevartors, W. P. Kidder, 
Lon 


10,286. SuppLyrne Arr to Furnaces, W. P. Thompson, 
—(A. Decker, Germany.) 

10,287. ComprneD Marcu Srriker, &c., T. R. Dewar, 
London. 

10,288. WHEELS for VenicLEs, G. H. Crowther, London. 

10,289. CurTarn Fixtures, N. W. Stearns and G. E. 
Bonney, London. 

10,290. Process for Makinc Branpy-MasH, M. Wool, 


mdon. 

10,291. Twistinc Macuryes, C. C. Klein, London. 

10,292. ELEvaToR and Carrier, C. M. Bates and H. C. 
Lutz, London. 

10,298. Potato Diccer, E. A. Hoffmann, London. 

10,294. BRAKE-SHOES, M. Y. Baldwin, London. 

10,295. Macuives for Forminc Staves, J. W. and T. 
G. Lahey, London. 

10,296. ComBinep Dress, &c., N. Browne.—(M. L. 
Fuller, France.) 

10,297. FincER-PLaTes for Doors, G. Strong, London. 

10,298. DyNaMo-ELECTRIC Macuines, W. B. Sayers, 


mdon. 

10,299. Cocks or Taps, F. B. Rawes, London. 

10,300. SicuTinc Guns, H. H. Lake.—(The American 
Range-finder Company, United States.) 

10,301. Propucine Scenic Errects, H. H. Lake.—(M. 
L. Fuller, France.) 

10,302. TrearmMent of Beer, A. E. Cromarias, 
London. 

10,303. Process for Maxine Paint, J. C. Miiller, 

mdon. 

10,304. Licut:nc Evectric Street Lamps, J. Lobley, 

London. 


10,305. SPEED Inpicators, C. Brunner, London. 
10,306. VeHicLes, W. Ramsay and F. Blackburne, 


London. 
oe H. G. Dunstan and O. Langmead, 
mdon. 
10,808. Securinc Turrets to Harness Paps, R. 
Jenkins, London. 
J. Wallace, 


10,309. FLrour DREssING MACHINES, 
mdon. 
10,810. Gas Enoives, J. W. Hartley and J. Kerr, Bir- 
mingham. 
25th May, 1893. 


10,311. Extectric EscaPpemMentT, W. A. M. Brown, 
eas. 
10,312. Gas Stoves, Rances, &c., W. 8. Halley and J. 
Best, Glasgow. 
10,313. PorTaBLE Heatinc Apparatus, H. P. Miller, 
Tosacco Pipes, 


London. 

10,814. CLEANING M. 
Newcastle-on-Tyne. 

10,315. Cuimney Top, J. Wilson, Strood. 

10,316. Bicycies, &c., 8. Hamilton and C. Mitchell, 
Liverpool. 

10,317. CLeantinc Straw Hats, &c., F. Stanley, Bir- 
mingham. 

10,318. Packine Cases, W. Morgan, Liverpool, 

10,319. PHOTOGRAPHIC PRINTING FRaMEs, G. R. Heavi- 
side and J. H. Scampton, Coventry. 

10,320. MerHop of Ostarninc Dyesturrs, H. A. 
Frasch, Manchester. 

10,321. Propucinc SuLpHo Acip, H. A. Frasch, Man- 
chester. 

10,322. Propucine SutpHo Acip, H. A. Frasch, Man- 
chester. 

10,323. Propucinc Dyesturrs by SuLpHonation, H. 
A. h, Manchester. 

10,324. Se.vaces of TextiLe Fasrics, W. Pickstone, 
Manchester. 

10,325. SELF- LIGHTING CiGARETTES, H. J. Chaplin, 
Cheltenham. 

10,326. Stuice Ports of Suips’ Butwarks, W. Balls, 
Bristol. 

10,327. DyEinc and BLEacHinG Fasrics, J. Smith, 
Live 1. 

10,328. Sevens Macurves, J. H. Payne, Halifax. 

10,329. WATER-CLOSETs, W. Oates and J. J. Green, 
Halifax. 

10,330. Courtincs for Pipes, W. Oates and J. J. Green, 
Halifax. 

10,331. JEWELLERY Cases, F. F. Parish, Birmingham. 

10,332, SELF-Lock1nc Woop FLoorine, W. Shepherd, 
Rochdal 


St. John, 


le. 

10,333. Bossrns, C. N. Wadia, Manchester. 

10,334. CrcLe Tires, J. Taylor, Glasgow. 

10,335. PNeumatic Tires for Cycues, J. T. Fenwick, 
London. 

10,336. MicrorHonic Contacts, G. L. Anders and W. 
Kéttgen, London. 

10,337. Tires, F. E. Selwyn, T. Hunt, and W. Free- 
man, Birmingham. 

10,338. Grinpinc Guass, G. E. Winkelmann, J. Parr, 
and T. Parr, London. 

10,339. MULTIPLE Speep Gear for Cycies, J. Keen, 
London. 

10,340. CLOTH-PRESSING MACHINES, E. Gessner, London. 

10,841. Separatinc Satts of Sopa and Porasn, T. H. 
Bell, London. 

10,342. ComBlNED Matcu-Box, &c., G. Coats, London. 

—— ARTICLEs of Curna, &c., H. Watkin, 

mdon. 

10,344. Automatic Door CuHeck, H. H. Lake.—{7he 
Norton Door Check and Spring Company, United 
States.) 

10,345. PRoTEcTING BuILpines against Fire, C. Miiller, 
J. F. F. Brinckmann, and H. Luban, London. 

10,346. Printep Canvas SHEET, H. J. Davis.—(W. E£. 
Peck, United States.) 

10,847. Batrery Swircues, H. 

London. 

10,348. DistnFectiInc Apparatus, A. J. Boult.—(B. 
McEvoy, Canada.) 

10,349. Fotprnc Envetores, W. P. Thompson.—(F. 
Hesser, Germany.) 

10,350. Struts for DrrcueEs, A, J. Boult.—(F. Steffens, 
Germany.) 

10,351. BepstTEaps, G. E. Friedrich, London. 

10,352. Device for Writinc, G. H. Bratley, London. 

10,358. Tosacco Pipes, G. H. Bratley, London. 

10,354. SLeEveE Links, J. E. Forsdick, London. 

10,855. InDExING, G. W. Waddington, London. 

10,356. Stanps for VELocriPEepEs, C. M. Dalifol and J. 
Bardet, London. 

10,357. Dress Skirt DIsTENDER, C. Bayer, London. 

10,858. MANUFACTURE of Woo1, T. E. Halford.—(H. J. 
White, United States.) 

10,859. AERIAL Macuines, H. F Phillips, London. 

10,860. ImMparTING Rotation to Rockets, A. V. New- 
ton.—(4. Nobel, France.) 


26th May, 1893. 


10,861. Saw SHARPENING Macuine, R. H. and J. F. 
Shaw, Manchester. 

10,362. Tricyc.e, J. Farri m, London. 

10,363. Arc Lamps, F. T, Schmidt, Bradford. 

10,864. CHarcoaL Launpry Irons, J. H. Hynes, 
Huddersfield. 

—_ Vauves for Hypravtic Macuines, E. Dearden, 

effie! 

10,866. Fastentne for PostaL Wrappers, F. W. Popp, 
Birmingham. 

— HARDENING STEEL ARTICLES, O. G. Goodman, 


10,368, EXcELSIOR ARosorR, F, Orlowski, Oldham. 
10,869. Weavers’ Harness, J. Farran and F. Hardy, 


K. Spangenberg, 


chester. 
10,870. Metat and Rupper Tires for VEHICLES, F. 
y, Southport. 
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ae. Brivces of DovsLe Eye-cuassss, F. A. Dyas, 


iw. 
10,372. HorsesHoes, T. Pybourne and M. Brown, 
Glasgow. 
10,373. Brake Mecuanism for Hoists, A. Cameron, 
Glasgow. 
10,374. Pneumatic Trres, F. Sheridan, G. Shenton, 
M. Ruddle, and H. T. Harris, Dublin. 
10,375. Wire Hanpxes, J. Davidson, Glasgow. 
10,376. Lamp Suapes, R. H. Best, Handsworth. 
10,377. Sarery Hook, P. Fitzgerald, Dublin. 
10,378. Lock for CycLe Wxee.s, G. Henderson, 





Glasgow. 

10,379. Manuracture of ALE, &c., R. C. Hoeines, 
Cumberland. 

10,380. CycLe Sappves, C. E. Nichols, .en., and C. W. 
Nichols, jun., London. 

— Kyrttinc Macurinery, F. Keywood, Notting- 

am. 

10,382. Swircn for EvecrricaL AppLiaNces, T E. 

Carmichael, Birmingham. 


10,383. Freep Heaters for Borers, A. E. Allen, 
London. 

10,384. Maxine Grass ArticLes, C. Solms-Baruth, 
London. 

19,385. Scovrivc Boor Heets, F. W. Warburton, 
London. 

10,386. Improvep Socks or Srockxines, J. Elton, 
Liverpool. 

10,387 apPING of Beer Barres, C. Whittington, 
London. 


10,388. Vatve Gear, W. P. Thomson.—(T. Delville, 
Belgium.) 

10,389. Gas Retort Manuractvre, H. Evers-Swindell, 
London. 

10,390. Fire Avarns, L. J. Tirard, London. 

10,391. Pire Wrencues, W. Craige, London. 

yy rage Raitway WHEEL, J. Stuart and E. Smiles, 

ndon. 

so aaa with Cicaretre Paper, J. G. Vignes, 

mdon. 

10,394. BicycLe Tires, J. Green, London. 

10,395. WeicHinc Macuives, C. Woollett and H. How- 
lett, London. 

10,396. Execrric Conpuctors, W. L. Dudgeon.—(La 
Société Anonyme John Cockerill, Belgium.) 

10,397. PHorocraruic Cameras, &c., T. F. S. Tinne, 
London. 

10,398. Errectinc ELectricaL Communication with 
Vessexs at Sea, G. C. L. Lenox, London. 

10,399. Ho.per for the Plates Usep in SeconparRy 
Batreries, D. G. Fitz-Gerald, E. J. Cluvbe, and 
A. W. Southey, London. 

10,400. Bartrery Case, D. G. Fitz-Gerald, E. J. 
Clubbe, and A. W. Southey, London. 

10,401. AtracHMENT to Bacs, &c., W. T. Holt, 
London. 

10,402. Buckie, D. H. Harrison, London. 

oe Cups for Securinc Cuarys, [. Borni, 

mdaon. 

10,404. Horsesnoes, W. H. Wakfer, London. 

10,405. Rotary Sams for Fryisc Macuixes, G. 
Wellner, London. 

10,406. Roap Vexictes for Stopping Runaway 
Horses, G. A. Stephens, London. 

10,407. Wrspow Sash Hanctne Apparatus, A. James, 
London. 


27th May, 1893. 
— Bicycis Diamonp Frame, R. Twigg, Birming- 
m. 


10,409. Compound Locomotives, B. Malcolm, Belfast. 

10 410. DistripuTING Manvorg, A. and J. Macdonald, 
Glasgow. 

10,411. Stop Vatves, J. A. and J. Hopkinson, London. 

10,412. Cycle Spiit-caNe Hanpves, M. Carswell, jun., 
Glasgow. 

10,413. Boots and Suoes, 8. Hopkinson, Leicester. 

10,414. Leo Guarp, G. T. Phillips and C. C. Marshall, 
Northampton. 

10,415. AncHor, W. Green, Newcastle-on-Tyne. 

10,416. CrrcuLaTInc Borer, T. Wood, Bristol. 

10,417. CrrcvLatinc BorLer, T. Wood, Bristol. 

10,418. Macuine for Maxine Srranps, E. J. Reece, 
Leicester. 

10,419. New Water Rovunpaspovut, R. H. Woodcock, 
jun., Southampton. 

10,420. Water-cLosets, J. Shanks, Glasgow. 

10,421. Recorpinc the Levet of WaTer, The Palatine 
Engineering Company, Ld., and R. Blakiston, 
Liverpool. 

10,422. ATTACHMENT for FireE-GRates, C. H. Remmett, 


London. 
10,423. Dry Reocisterinc Measure, J. Christie, 
Cardiff. 
10,424. Sprnninc Yarns, J. Mackie and 8S. Hunter, 
mdon. 
10,425. Grips for Rope Havuuace, W. 8. Parkes, Bir- 
mingham. 


10,426. Seccrinc Door Kwoss, E. and R. Collier, Bir- 
mingham. 


10,427. Pressure and Vacuum Gavces, T. E. Mitton, 
Birmingham. 
10,428. Spryninc Tor, J. Bate and S. Rowland, 


London 

10,429. Hotper for Lips of Vessets, M. Murray, 
London. 

10,430. Repuctne Vatves, W. G. Wrench, Glasgow. 

10,431. Macnines for Dryinc Purposes, 8. Barrett, 
Keighley. 

10,432. Hooks fur Water Spovutinc, F. Seelhorst, 
Birmingham. 

10,433. Titan Wuee, G. G. Fabro and U. V. Foritana, 


ndon. 
10,434. WHEELS for CycLes and Venicies, M. Dunne, 
in. 
10,435. AIR-TIGHT 
ondon. 
10,436. Bune for Casks, E. T. Hughes.—(D. Beebe, 
United States.) 
10,437. BicycLe and other Ve.ocrpepes, J. V. Pugh, 
London. 
10,438. GOVERNING PROPELLER ENGINES, J. Yorke, 
Glasgow. 
10,439. Gas Enctnes, J. A. McMullen, London. 
10,440. Forcet Bune for Casxs, E. T. Hughes.—(D. 
Beebe, United States.) 
10,441. Evecrric Raitway, E. T. Hughes.(W. R. de 
Voe, United States.) 
10,442. Take-UP Mecuantso for Loos, E. T. Hughes, 
(B. Burgess, United States.) 
10,443. SappLes for Lapies, A. Hayes, W. Hampson, 
and J. Scott, London. 
10,444. FoG-sIGNALLING Apparatus, R. M. Richardson, 


Box . or Canister, W. Sykes, 


mdon. 
10,445. T'reatinG Sxrys, J. Pullman and A. Pullman, 
mdon. 


10,446. Fue. Biocks and Briquetres, 8S. W. Dew, 


mdon. 

10,448. Cyce, J. G. Pickering, London. 

10,449. RevoLvinc Harrow, H. Jaenisch, London. 

10,450. Pyeumatic Tires, 8. 8. Allin, London. 

10,451. Dyzinc Yarns, A. J. Boult.—(Linkenbach and 
Holzhauser, Germany.) 

— oe of Evecrric Conpuctors, D. Cook, 

ve . 

10,453. Sprnninc of Frprous MaTERIALs, P. V. Renard, 
London. 

10,454. ReouLatine Device for Lamps, P. W.de Beaux, 
London. 

10,455. Sensitive Drinuinc Macuine, A. Clark, 
London. 

10,456. Makinc Bricks, Wilkinson and H. 
Alexander, London. 

10,457. Pweumatic Tires for Venicies, F. King, 
London. 

10,458 Disinrection of Sewace, &c., A. P. Hope, 
London. 

10,459. Boots, J. L. Chappuis, London. 

10,460. Power-priveN Meat Cutrers, T. Williams, 
jun., London. 


Ww. 





mee. Srpnon Bort.es, J. K. Welch and G. Brownen, 

ondon. 

10,462. Sroprryec and SrTartTinc MacuiNery, 8. Ford, 
Lo 


on. 

10,463. Pickiinc Iron and Sree. Pvares, H. J. Kirk- 
man, London. 

10,464. MepicaL Curative Compounp, J. Sasse, 
London. 

10,465. ANTISEPTIC, P. Hakansson, London. 

10,466. MaRKING Boarp for Games, F. 8. de Mattos, 
London. 

10,467. Evaporators, E. Latham and E. G. Guyot, 

mdon. 

10,468. Governors, W. Sisson, London. 

10,469. HyprocarRBon Ewnaines, W. D. 
man, London. 

10,470. CenTrriruGaAL Macuine, J. A. Wade and J. 
Cherry, London. 

10,471. Pneumatic Trres for Cycies, G. E. Alder, 
London. 

10,472. Makinc Coverep Wire, W. H. Avis and R. C. 
Fisher, London. 

29th May, 1893. 

10,473. Toys, T. H. Barker, Oldham. 

10,474. AccumuLaTors, J. S. Bolton and T. J. Murday, 
Gateshead-on-Tyne. 

10,475. Encrnes, T. Browett, H. Lindley, and F. C. 
Gibbons, Manchester. 

10,476. NumBer Inpicatinc Boarp, J. Jowett, York- 
shire. 

10,477. WHeet Trres for VELocIPEDEs, R. A. Lee, 


and S. Priest- 


mdon. 

10,478. Arn Pumps, W. J. Davy and T. W. Davenport, 
London. 

10,479. PNeumatic Boxine Guioves, T. Chater, North 
Shields. 

10,480. SELF-cLosinc Arr TuBE for Tires, A. I. Rath, 
Birmingham. 

— VeLocipeDE WHEEL Tires, J. Musson, Liver- 

» 


10,482. Mituinc Macutnes, J. D. Asquith, Bradford. 

10,483. METAL CasEMEN?Ts, J. E. Williams and W. N, F. 
Kempthorne, Bristol. 

10,484. VERMIN-PROOF METALLIC FeNcING, W. Thomp- 
son, Wexford. 

10,485. Securinc HanpLe-Bars of VELOCIPEDEs, F. F. 
Meaten, Scarborough. 

— LABELLING Pant Ports, J. P. Dewhirst, Brad- 
01 


10,487. Gear Case for Cycie, W. J. Dart, Devon. 

10,488. ComprnaTion Sora, A. Ingle and T. Allen, 
Bradford. 

10,489. Merat Pipes used in Zinc Metat, W. Rees, 
Swansea. 

10,490. GaucinGc APPLIANCE, T. Smith, Lancashire. 

10,491. Compinep Suirt and Coiiar Lock, J. A. 
Goodisson, Ireland. 

10,492. SeLr-LockinG Screw Tippinc Apparatus, J. 8. 
and W. N. Stone, Newport. 

—. oo Macuines, Taylor and Hartland, 

ris 


tol. 
10,494. MovustacHE Tipy, W. 8. Pilditch, London. 
10,495. Patt, A. T. Burnett, London. 
10,496. OPERATING SteaM Vacves, R. 8S. Blackburn, 
London. 
10,497. Vatves for Batus, R. J. Watson, London. 
10,498. Seats having REVERSIBLE Backs, I. Linson, 
London. 
10,499. Fitters, E. A. Scammell, London. 
10,500. Fasteninc Devices for Trunks, A. J. Boult.— 
(J. L. Jones, United States.) 
10,501. Heatinc Liquips by Ecvecrricity, C. H. 
Prichard, London. 
10,502. Bacs, L. Blumfeld, London. 
10,503. Lamp Guasses, A. G. Brookes.—(A. Kattentidt, 
Germany.) 
10,504. Borter for Heatinc GREENHOUSES, J. Poat, 
ndon. 
10,505. Rotiine MILLs, J. P. Bedson, London. 
geo mma for Lirtinc Persons, H. F. Hobden, 
mdon. 
10,507. VeLociPepes, W. B. Smith, London. 
10,508. Destroyinc Insects on Trees, E. A. Gardner, 


London. 

10,509. PEpaL MecHaNIsM for P1anorortes, L. Noebe, 
London. 

10,510. ApPaRaTus used in Makino Paper Pu tp, W. H. 
Caldwell, London. 

10,511. Preparation of WATERPROOF Pasrics, E. Toell, 
London. 

10,512. Printinc Macurves, L. Schmiers and H. Stein, 


London. 
10,513. Hyprostatic Power Motor, H. Masson, 


mdon. 
10,514. Treatment of Zinc, W. Wright and J. B. 
Hamond, London. 
10,515. FIRE-LIGHTING 
Baker, London. 

10,516. ExtincuisHinc Fires, E. F. Oakley and J. L. 
Davenport, London. 

10,517. MecHaNIcaL CURTAIN SuirtTer, R. C. Pound, 
Middlesex. 

10,518. Music SuHeets, P. Ehrlich, London. 

10,519. Licutinc a Series of Gas Lamps, I. Hartig, 


Composition Batis, W. E. 


London. 

10,520. Pneumatic Tires for VeLocirepes, T. Humber, 
London. 

10,521. Corn-acTvaTED Macuine, C. P. Young, London. 

10,522. Hotpinc Doors, J. Kaye, London. 

10,523. VeLocirepes, W. Hillman, London. 

10,524. Employment of Copattic Sats, B. J. B. Mills. 
—(A. and L. Lumiere, France.) 

10,525. Roap Ro.iers, G. V. Kings, London. 

10,526. Expansion Joint for Pipes, J. A. and J. 
Hopkinson, London. 

10,527. Rattway Veuicies, G. Moore, London. 

10,528. Twist Lace Macuryes, H. Dobbs, London. 

10,529. Tires for VELocipepes, J. W. Cotton and A. 
Penn, London. 

10,530. WuHeexs, D. J. R. Duncan, London. 


30th May, 1893. 
a. _ Hus for Wueets of Cycies, P. A. Dunlop, 


n. 

10,532. BaLLinc Macuines, C. Stott and W. H. 
Schofield, Rochdale. 

10,533. ELECTRICAL SIGNALLING, J. Y. Johnson.—(A. 
8S. McCaskey, United States.) 

10,534. Utitisation of Lost Heat, C. Le Bris, London. 

10,535. Tortoise Lawn Warerer, A. J. Protheroe, 


mstone. 
10,536. PROPELLING of BicycLetre, J. A. Morris, Gates- 
head-on-Tyne. 
10,537. CycLe-rart, G. P. Philo, Cambridge. 
10,538. Mitts for Grinpinc Mortar, E. Chatham, 
Manchester. 
10,539. Carrier for Cycies, R. and H. R. Mander, 
irmi: . 
10,540. Brusues, R. Phillips, Halifax. 
10,541. Pickinc Coat, G. Stevenson and M. B. Baird, 


gow. 

10,542. Hanpies for Locks, J. Collins and H. Rae, 
Birmingham. 

10,543. DecoraTinc Surraces of TiLes, T. H. Stubbs, 


mgport. 
10,544. Cases for Exaipitinc Tapes, &c., J. Paton, 


ow. 

a og eer Cortiss Vatves, G. G. Rhodes and 
; a ‘ord. 

10,546. Sprsntnc Frames, F. and A. Craven, G. 

Mitchell, B. Crossley, and P. Smith, Bradford. 

10,547. Mirror Skippinc Rope Hanpie, W. Sharp, 
orkington. 

10,548. ne Morus in Fiour, G. F. Thompson, 


ivi 
10,549. SasH Fasteners, D. Lawley, Birmingham. 
10,550. Tires, 8S. F. Hynes, Dublin. 

10,551. — Banpaces, J. C. Young and W. Gibbs, 


itch. 
10,552. Covertnc for Pyevmatic Tires, R. Crawford, 
Dublin. 











10,558. BARREL Piva, W. Brown, Sheffield. 

10,554. Urinisine Gases, The Manchester Oxygen 
(Brin’s Patent) Company and W. M. Jackson, Man- 
chester. 

10,555. Dis Covers, H. Hutton, Sheffield. 

10,556. Apparatus for Dryine Gray, F. Dresser, 
Liverpool. 

10,557. Tires, J. Bridge, Dublin. 

10,558. Music LeaF-TURNING APPARATUS, F. T. Joyce, 
Dublin. 

10,559. Fotp1nc CLoTHES-HORSE, R. Holmes, Newcastle- 
on-Tyne. 

10,560. Cyc.es, T. F. Ezard, Driffield. 

10,561. SappLes for Horses, R. Scott, Newcastle-on- 
Tyne. 

10,302. AsH-TRAY and Matcu-Box Ho.per, J. W. 
Dixon, Sheffield. 

10,563. Sirtine or SEPARATING MacuHines, 8S, Edwards, 
Sheffield. 

10,564. Barus, E. B. Williams, Sheffield. 

10,565. Rims for WHEELs of Cycies, W. Y. Lambert, 
Sheffield. 

10,566. Mernop of Attacntnc Horsesnoes, C. Farrer, 
London. 

10,567. Destccatep Foop, L. Gordon.—(J. E. Billings 
and C. J. H. Warden, India.) 

10,568. Boors, G. Mould, London. 

10,569. ELvecrricaL Heatino, R. E. B. Crompton and 
H. J. Dowsing, London. 

10,570. Boots, A. G. Brookes.—(J. W. Brooks, United 
States, 


) 
10,571. Tires, H. A. Jeffery and R. Ratcliffe, North- 





ampton. 
10,572. Cottars for Horses, R. Scott, Newcastle-on- 
'yne. 
10,573. Stockinc Heet Protector, G. A. Capstick, 
London. 
10,574. Brake, F. Mitton, London. 


, 
10,575. SuHogs, E. Horne, London. 
10,576. SpectacLe and Eye Giass Bows, F. Ecaubert, 
London. 
10,577. Lusricant for Rartway AXLEs, E. Holden, 
ndon. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


494,144. Rav ror Street Raitways, W. T. Jennings, 
Toronto, Canula,—Filed March Tth, 1892. 
Clain.—A rail sunk so that its face shall be substan- 
tially flush with the surface of the road bed, a plate A 
detachably secured to the stem of the rail, having its 
bottom edge resting on the foot of said rail, and its 











upper end extending outwardly and upwardly to a 
point substantially flush with the surface of the road 
bed, thereby leaving a channel or groove for the flange 
of the car wheel, and a filling of concrete or other 
waterproof material in the bottom of the groove, pre- 
venting the passage of water through the joint, sub- 
stantially as described. 

494,207. Steam Pump, G. R. Kendrick, Portland, Ind. 

—Filed June 20th, 1892. 

Claim.—(1) In a steam pump, the combination of 
the compound piston working in adjacent steam and 
water cylinders, water inlet and discharge valves con- 
nected with the water chamber, a semicircular cap 
valve mounted in the steam cylinder and operated by 
a lever thrown by tappets connected to the steam 
piston, and a spring device outside of the steam cylin- 
der connected to the valve and operated to throw the 
same off its centre. (2) In a steam pump of the cha- 
racter described, the combination of the adjacent 
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steam and water cylinders, the pistons moving in said 
cylinders and rigidly connected to each other. (3) In 
a steam pump of the kind described, the combination 
with a steam and water piston moving in adjacent 
cylinders and rigidly connected to each other, of a 
semi-circular valve operated by the movement of the 
piston, and an exhaust 2 anger opened and closed by 
the movement of the valve, an exhaust valve connect- 
ing with the water chamber, an exhaust opening con- 
necting with the air, and an index cock for controlling 
the course of the exhaust steam. 


494,425. Compounp Enorng, J. Klein, Frankenthal, 
Germany.—Filed December 6th, 1890. 
Claim.—The combination with the small cylinder A, 
large cylinder B placed side by side and each hering a 
iston, and the steam chest on one side of the cylinder 
B. the valve seat having two ports from which lead 
two passages p’ p? to the ends of the cylinder A, two 
ports in the vertical planes of the er leading to 
passages p’ p? and from which extend short passages 


[494.425] 








¢ @? leading to the ends of the cylinder B, and the 
exhaust q@ between the two es q' (2, of 
the single valve o having two elongated end ports 1’ 7? 
to connect the ports o! q/ p' and q? and p? 
respectively and a shorter intermediate port s of greater 
width than said end ports and adapted to connect 
peers q @ with the exhaust port 7°, substantially as 
set . 
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494,569, Stor Cock or TurNino Piva, FB. W. Howell 
New York, N.Y.—Filed January 20th, 1892. . 
Clain.—(1) A stop cock or turn plug, having a 
cylindrical plug provided with a therethmne 1 
revolubly mounted within a casing, inlet and outlet 
pipes passing through the casing wall, one of which 
abuts against the side of the cylindrical plug, means 
for forcing said pipe tightly against the side of said 
plug, and means for rotating said plug, substantially 
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as shown and described. (2) A stop cock or turn plug 
consisting of a cylindrical plug provided with a passage 
therethrough revolubly mounted within a casing, inlet 
and outlet pipes passing through the casing wall, one of 
which abuts against the side of said plug, a cirewar 
flange on the bottom surface of said plug fitting into 
a ne tag awe 5 J groove in the plug casing for pre. 
venting lateral movement of said plug, and means for 
rotating said plug, substantially as described. 


494,587. Ecvecrric CoaL-mMINING MACHINERY, E, (, 
Morgan, Chicago, 1ll.—Filed July 6th, 1891. 

Claim.—(1) The combination of an electric motor, a 
mining tool, and mechanism connecting the same 
with the motor whereby the tool is drawn backward, 
and a spring between the tool and the frame for 
thrusting the former forward, elastic buffers arranged 
in apertures in the forward part of the frame, and an 
extension inclosing the spring and provided with 


494.587 





flanges or a base plate detachably secured to the 
frame, whereby the buffers are held in place, substan- 
tially as and for the purpose set forth. (2) In a 
leer hine the combination of a frame having 
dovetailed grooves longitudinally thereof, wheels 
whose axes are provided with dovetail —— and 
adjusting and securing bolts having toes with bevelled 
‘aces, whereby the wheels may be moved longi- 
tudinally of the frame and set at any desired point, 
substantially as and for the purpose set forth. 


494,612. Vatve MecuanisM For Steam Pumps, H. H. 
Westinghouse, Pittsburg, Pa.—Filed October 19th, 
1892. 

Claim.—(1) In a steam pumping engine, the com- 
bination, with a main steam cylinder, of a cylinder 
head, a main distribution valve working in a chamber 
in the head, a differential —— in suid chamber, con- 
sisting of two pistons of different areas, connected to 
the main valve, one of the pistons being exposed at 
all times on one side to the pressure in the exhaust 

of the engine, and the other piston being 
exposed alternately to live steam pressure and to 
pressure in the exhaust , and a reversing valve 
controlling the supply to and release of steam from 
the latter piston, through separate ports, said revers- 
ing valve being connected to a stem which extends 
centrally into the main steam cylinder and is moved 
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directly by the main steam piston at the extremity of 
its stroke in either direction, substantially as set 
forth. (2) Ina steam pumping engine, the combina- 
tion with a main distribution valve, of a reversing 
valve trolling the 1 ts of the main valve, 
and a stem connected to the reversing valve and 
moved in either direction by the movement of the 
main piston, said stem being alternately ex to 
to the pressure of live steam or exhaust steam at its 
opposite ends, whereby it is held in its proper position 
by live steam pressure until moved by the main steam 
piston, substantially as set forth. (3) In a steam 

umping engine, the combination of a main distribu- 
Fon valve, and a differential piston connected thereto 
for moving said valve, a reversing valve controlling 
the supply of steam to the larger end of said piston 
throv y a port opening into the end of the piston 
chamber, and the exhaust of steam through a separate 
port located some distance from the end of the piston 
chamber, whereby the piston may close the exhaust 
port before reaching the end of its stroke, and thereby 
cause the piston to be cushioned, substantially as set 
forth. 
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ELECTRICAL ENGINEERING AT THE CHICAGO 
EXHIBITION. 
(From our Special Commissioner.) 
Chicago, May 81st, 1893. 

Last week I referred to the backward state of the 
work in the electrical section of the World’s Fair, but Iam 
now able to enter into some detail concerning a few of 
the various exhibits. Referring to the map of Jackson 
Park, which was published on page 876 of THe ENGINEER 
of Oct. 28th, 1892, it will be seen that the Electricity Build- 
ing is one of the chief structures on the ground, and it is 
the first time that a separate building has been devoted 
to the electrical interest at any of the great exhibitions ; 
it lies between the Mines Building and the large building 
devoted to manufactures and liberal arts. It is a fine 
structure, 690ft. long by 345ft. wide, designed by Messrs. 
Van Brunt and Howe, of Kansas City. It covers nearly 
51 acres, and cost nearly £80,200. It was illustrated 
in Tue Enoineer for July 31st, 1891. The design 
has, however, since been modified in several re- 
spects. It has a longitudinal nave, 115ft. wide and 
114ft. high, and this is crossed in the middle by a transept 
of the same width and height; both nave and transept 
have high-pitched roofs, while the rest of the building has 
a flat roof averaging 62ft. in height, and provided with sky- 
lights. Approaching the end of the building opposite to 
the Administration Building, we observe a band stand in 
a very unfinished state, and reach the south facade, which 
has an open portico along each side of a central hemicycle, 
in which is placed the main entrance. In thecentre of the 
hemicycle one sees a fine statue of Benjamin Franklin in 
the act of flying a kite. This is a fine piece of sculpture by 
Carl Rohl Smith. Alonga cornice all round the building are 
inscribed the names of men well known for their work in 
connection with electrical engineering, and those in the 
hemicycle are Daniell, Ampére, Galvani, Ohm, and Stur- 
geon. The motto is, ‘ Hripuit calo fulmen sceptrumque 
tyrannis.” At each corner of the building is a pavilion, 
above which rises a tower 169ft. high. In Fig. 1 I give a 
ground plan of the building, and in Fig. 2 a plan of the 
galleries ; it will be observed that two galleries run side by 
side along a considerable length of the side walls, and are 
connected at their ends. The letters represent sections 
into which the exhibits are divided, and the numbers refer 
to separate spaces. Some of the erections inside the 
Electricity Building are quite mansions in themselves. 
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Gallery. 


The visitor who enters at the south end, at the part 
marked G, Fig. 1, finds himself opposite a flight of steps 
leading into a beautiful classic house, in which the 
American Bell Telephone Company has installed its 
exhibit ; the house appears to be built of marble, and if 
the visitor ascends the steps and passes a row of pillars, 
he finds himself in an open atrium from which the 
separate rooms are reached where the various appa- 
ratus is shown; the telephones attract crowds of visitors 
all day long. To the right is an Egyptian temple, 
painted in ochre, and covered on its outside with 
hieroglyphics, which, on closer inspection, appear to Le 
somewhat novel in conception. Men in the garb of 
ancient Egyptians are shown at work making lead- 
covered electric light and telephone cables, putting on 
insulation, climbing telegraph poles, working telephones, 
&e., and this is but a small part of the large exhibit of 
the Western Electric Company of Chicago, New York, 
and elsewhere. A tall pillar is covered with coloured 
lamps, and rays of light pass out along long arms to end 
in revolving balls, to which I shall allude later on. 
I am now attempting to give a general idea of the 
most striking features in the Electricity Building, and 
shall be able to return to the separate exhibits in my 
future articles. This stand is on the space marked A 4 in 
Fig. 1. Crossing to the other side of the building, and 
walking up the left gangway, we see, in passing, the neat 
building of the Jenney Electric Company of Indianapolis. 
Near the staircase leading to the galleries, and on our 
left, we observe the fine show of the Fort Wayne Electric 
Company, with large switch-board, and then we lose 
sight of all else in admiration of the magnificent exhibit 
of the General Electric Company. This, as your readers 
are aware, is one of the most powerful corporations in 
the whole of the United States, being an amalgamation 
of the Thomson-Houston Company with the Edison 
Company, after the former company had already ab- 
sorbed some four or five smaller companies. All these 
amalgamated companies still preserve a certain amount 
of separate existence, using their old titles, but the whole 
of the stock is amalgamated. 





To return to the exhibit, this company has obtained 
without doubt the finest position in the whole build 
ing. Exactly in the centre rises an imposing column. 
The whole of this column is clothed with lamps, and 
surmounted by a gigantic globe. To-morrow—Thursday 
—evening, it is to be lighted up for the first time. Around 
this great column are grouped the various other exhibits 
in a star form. The vast extent of the resources of the 
corporation are easily observable; motors, dynamos, 
pumping plants, street cars, and other electrical exhibits 
are massed to such an extent that wherever the visitor 
turns he sees nothing but the production of this firm. 
The office in which Lieutenant Spencer transacts his 
business and directs affairs consists of several rooms of 
considerable size. Across the other side of the nave, 
near the letter B, is a special exhibit of carbons by the 
Thomson-Houston Company, and the Thomson-Houston 
Electric Welding Company has a fine exhibit of electric 
welding apparatus in another part of the building. When 
we consider that the names of Edison, Thomson-Houston, 
Brush, Fort Wayne, Jenney, and Jenney of Indianapolis, 
are now merely the titles of separate units of this vast 
corporation, it will readily appear that almost half of the 
ground floor of the Electricity Building is taken up with 
the production of one corporation. 

Passing further up the nave, we see in the centre the 
gilded arch of the Westinghouse Company’s exhibit, sur- 
rounded with many large pieces of machinery illustrative 
of the transmission of power to a distance; this work is 
still far from being complete, but covers a large space. 
On the other side of the building is the space occupied by 
Germany, and this has been divided into separate stands 
by partitions reaching up tothe galleries; these partitions 
are exceedingly tasteful, but such a degree of privacy 
is obtained in some of the stands, that I believe the 
public pass by in many cases without notice. 

Messrs. Felten and Guilleaume, of Carlswerk and Muhl- 
heim-on-the-Rhine, exhibit a large variety of cables, and 
state that their capacity is 54,000 tons per annum; the 
next stand of the Allgemeine Elektricitiits Gesellschaft of 
Berlin is not nearly completed, and that of Messrs. 
Schuckert is in a similar condition. In the centre of the 
nave, at the north end, the exhibits of France are collected. 
Messrs. I’. Barbier et Cie. of Paris, show their lighthouse 
apparatus, the large lanterns with their numerous lenses 
being kept revolving by clockwork. One lantern, suitable 
for a first-class lighthouse, is placed in the centre of the 
nave on a lofty wooden structure. 

Behind the German exhibits is an interesting electric 
welding plant on the Burton process, by the Electric 
Welding Company of Richmond, Va. 

Great Britain is not well represented, the most enter- 
prising firm being the General Electric Company, of 
London and Manchester, and their exhibit is still veiled 
in sheets. There are large spaces still occupied by work- 
men, and packing cases lend variety to the appearance of 
the aisles. 

Ascending to the gallery, we are first attracted by the 
stand of the Commercial Cable Company, the Mackay- 
Bennett system. 
various types of apparatus are exhibited, to which I 
shall hereafter refer in detail. The offices of the American 
electrical journals are situated here, but nearly all are as 
yet unoccupied. The lighter exhibits are all placed in 
these galleries. The German exhibits are still very far 
from complete, and the workmen are busy writing signs on 
canvas stretched upon the floor, so that locomotion is very 
difficult. The exhibit of the German postal authorities 
is completed, and is very interesting. Though some of 
the models of buildings have suffered in transit, and have 
had to undergo extensive repairs, there are still large un- 
occupied spaces in the galleries, and numbers of packing 
cases; but although I have referred to this on several 
occasions, it must be remembered that the scale of the 
Exhibition is stupendous, and thatit is quite impossible 
to realise the amount of matter already on show. 

In the end gallery are the offices of Mr. J. P. Barrett, 
the chief of the Department of Electricity, and he has 
promised to put several rooms at the service of the 
Institution of Electrical Engineers, and form a branch of 
the headquarters at 10, Van Buren-street, in the City of 
Chicago. Descending from the galleries, the visitor now 
passes out at the north end of the building, and finds him- 
self at the side of the lagoon, with the wooded island straight 
ahead, and Sedan or Bath chairs at his service if he is 
already fatigued. Although the above is a short tour 
through the Electricity Building, it must not for a moment 
be supposed that that is the only exhibition of electrical 
engineering, for the larger portion is outside this building 
altogether, and when I state that there are 8000 arc 
lamps of 2000 candle-power each scattered about the 
grounds, and also 130,000 incandescent lamps of sixteen 
candle power in the buildings, it is obvious that these 
require an immense amount of power. This is furnished 
by the plant installed in the Machinery Halls, and it 
occupies most of one side of that building. Then there 
is a separate power plant to work the electrical railway 
or ‘intra mural railway,” as it is called, which serves the 
Exhibition grounds themselves, besides the electric 
launches which ply upon the lagoon, at the rate of 50 
cents for the round trip. 








BritisH Iron TRADE ASSOCIATION.—The annual meeting of the 
members of this Association will be held at the new offices, 29, 
Great George-street, London, S.W., on Thursday, the 29th June, 
at 10.30 a.m. The statement of accounts for 1892 will be pre- 
sented, the board of management for 1893-94 elected, and other 
business transacted, 

THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—Final arrangements have been made 
for an excursion to Edinburgh and Glasgow on the 22nd, 23rd, and 
24th inst. Members of the Association have been invited to walk 
over and inspect the Forth Bridge. By invitation members and 
their friends have also the privilege of visiting the following works 
of interest in Glasgow and the district :—The shipbuilding yards, 
engine works, and docks of Messrs. Denny and Brothers, Dum- 
barton ; the whole of the Clyde Navigation Works ; the Glasgow 
Central Railway and the Clyde Subway. 





The exhibit is well lighted up, and. 





THE ACCUMULATOR. 


THE mention of the invention of the accumulator in the 
obituary notice of Mr. E. A. Cowper—see page 429 ante— 
having drawn attention to the subject, it may be of 
interest to put together a few facts relating to the history 
of that useful appliance. Perhaps the earliest instance of 
the employment of a body of fluid under pressure as a 
reservoir of power is to be found in the air gun, the inven- 
tion of which is said to date from 1560. We are unable 
to refer to any account of the contrivance of so early a 
date, but in 1686 it seems to have attained a considerable 
amount of efficiency. Bishop Burnet in his Travels records 
under the above date :—‘‘ There is at Basle a gunsmith 
that maketh wind guns, and he showed me one that as it 
received at once air for ten shots, so it had this particular 
to it, which he pretends is his own invention, that he can 
discharge all the air that can be parcelled out in ten shots 
at once, to give a home blow.” The bishop then adds, 
‘*T confess these are terrible instruments, and it seems 
the interest of mankind to forbid them quite, since they 
can be employed to assassinate persons so dexterously 
that neither noise nor fire will discover from what hand 
the shot cometh.” Needless to say these fears have 
proved groundless. 

A much more useful application of compressed air is 
to be found in the air vessel of the fire engine, the 
inventor of which is unknown. A drawing of such a 
machine appears in the Journal des Savans for 1675, and 
also in the Philosophical Transactions for the following 
year—see vol. xi., page 679. The invention of the air 
vessel] has been wrongly claimed for Newsham, one of 
whose fire engines may be seen at South Kensington. 
We shall have more to say of Bramah later on, but we 
may mention here that his hydraulic press patent of 1795 
—No. 2045—describes a reservoir of compressed air for 
working a piston in a cylinder to obtain great pressure. 

The next appliance in point of date is the horizontal 
organ bellows, which was invented by Samuel Green 
about 1785, and is really a very ingenious contrivance, 
by which a steady supply of wind, at a constant pressure, 
may be obtained without any complicated machinery. 
A description may be found in any book on organ 
building. Details of the blowing apparatus of the Crystal 
Palace organ were given in THE ENGINEER for June 2nd, 
1882, and of the Westminster Abbey organ in the issue 
for August 21st and 28th, 1885. 

In 1799, Mushet— Phil. Mag., vol. v, page 40—de- 
scribes what he called a “regulating cylinder’’ in 
connection with a blowing engine, for insuring a stead 
stream of air for a blast furnace. It consisted of a cylin- 
der with a floating piston loaded with weights propor- 
tionate to the pressure of blast. One would have thought 
that the use of a body of compressed air as a regulating 
medium was perfectly well known in 1833, but we find 
nevertheless these words in the specification of a patent, 
No. 6357, granted in that year to John Reynolds for 
improvements in steam engines, air engines, water-pres- 
sure engines, &c.:—‘‘ I claim generally the use of com- 
pressed air as an accumulator of power to be made use of 
when required, and which will supply some of. the 
purposes of a fly-wheel in circumstances where, from its 
weight or otherwise, a fly-wheel would be objectionable.” 
Reynolds was an ironmaster, of Oakwood, near Neath, 
and ought to have known better, but he is entitled to 
the credit of being the first to employ the word 
‘* accumulator.” 

In 1845, William Wylam, of Gateshead, took out a 
patent (No. 10,612), one object of which was to “work 
hydraulic presses and machinery connected therewith in 
such an improved manner, that the presses can'be worked 
unintermittently at great rates of speed.” “He goes on to 
describe ‘‘a triple set of pumps which communicate with a 
reservoir, or accumulator of power . . . instead of ‘com- 
municating as usual directly with the press or presses.” The 
water which has been used in working the presses is con- 
stantly pumped back into the reservoir. His first claim is 
‘the charging of the presses, not, as usual, directly from the 
pumps, but from a separate reservoir, kept constantly 
filled partly with water and partly with air, and with the 
air in a state of more or less compression.” He only 
uses the word “ accumulator” once, namely, in the 
passage quoted. 

All the contrivances hitherto described depend for their 
action upon the elasticity of air, and are mere “ air- 
vessels,” not “hydraulic accumulators.” Lord Arm- 
strong’s first proposal was to employ elevated reservoirs, 
but he used air-vessels to work the cranes ‘put up in the 
Hull Docks about 1849, as appears from his’ paper read 
before the Institution of Civil Engineers in May, 1850. 
(“ Proceedings,” ix. 378. 

The first idea of the accumulator as the word is now 
understood seems to be found in Bramah’s apparatus 
for raising beer from the publican’s’ cellar to the bar, 
contained in his patent of 1797 (No. 2196). It is not a 
‘‘beer engine” in the ordinary sense ‘of the word, as 
Smiles seems to infer in the chapter devoted to Bramah 
in his ‘ Industrial Biography.’ The’plan was to have in 
the cellar a number of open-topped casks, accurately 
bored, and fitted with pistons carefully leathered. On 
the upper extremity of each piston-‘rod’a large box, 
weighted with sand, was fitted, guides being provided to 
insure accurate vertical motion. In the normal condition 
of things the piston would be at the bottom of the cask; 
which was filled by pumping the beer from the barrels 
delivered by the brewer, a suitable ‘pipe ‘being provided 
for the purpose. The loaded piston ‘would be gradually 
forced upwards until it arrived at the top. ' A pipe from 
the lower part of the cask leading into the bar completed 
the apparatus. We have here all the essential features 
of the modern accumulator, but’ ‘the’ object is not to 
supply fluid under pressure to give motion’ to’ machinery, 
but simply to obtain at intervals small’ quantities ot fluid 
at a higher level. This is done by turning'a tap! in the 
bar. iijag vik ‘ 4 

Bramah refers to this apparatts ‘as’ béing’“*on~the 
principle of my new method of accumulating ‘forte;* © 
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alluding of course to his hydraulic press patent of 1795; 
but he did not take up the subject again, at all events as 
far as his patents are concerned, until 1812, when he dealt 
with it in a very complete manner. The specification of 
his patent of that year—No. 3611—is very remarkable; 
but it has received little attention at the hands of his 
biographers, who have apparently never taken the trouble 
to read it. In form it resembles an essay or a paper read 
before a scientific society, and it deals in an exhaustive 
manner with the defects of the water supply of the day, 
suggesting remedies which hardly form subject matter for 
letters patent. Amongst other things, he proposes to lay 
down a special main for the distribution of water under 
high-pressure for mechanical purposes. ‘From this 
general and collective main,” he says, ‘I branch all my 
smaller ramifications for the individual supply for every 
purpose I may adopt, and by the introduction of capa- 
cious air vessels or loaded pistons acting up and down in 
cylinders, both in the vicinity of my [pumping] enginesand 
the neighbourhood of any other scene of action, I cause a 
heavy pressure upon the water in my said mains and pipes 
to be constantly kept up.” The pressure is regulated “ by 
safety valves, placed either in the the said air vessels or 
cylinders with loaded pistons themselves, or in other parts 
of the collective main.” He proceeds :—‘ This my said 
collective main so equipped will then constitute a great 
and universal depét or magazine of hydrostatic force 
sufficient to become the primum mobile to any machinery 
or for any other hydrostatic operation I may adopt. 
... It must be likewise sufficient to show that by 
such an accumulated magazine of power I shall be 
enabled to drive machinery of every description. .. . 
I must not omit to state that the general cranage of 
goods in both public and private situations is one of my 
principal intended objects.” There is much more to 
the same effect, which conclusively shows that Bramah 
had a very clear idea of what was possible, though he 
probably never had an opportunity of putting his plan 
into execution on any large scale. 

The earliest mention of Lord Armstrong’s accumulator 
with which we are acquainted is contained in a note 
appended by the Secretary of the Institution of Civil 
Engineers to his lordship’s paper of May, 1850, already 
alluded to. The note is as follows:—‘*The author has 
more recently applied a large cylinder fitted with a loaded 
plunger for the purpose of a power reservoir, and con- 
siders it preferable to an air vessel.” The word “ accu- 
mulator” is not used, and as far as we are aware it 
occurs for the first time in this connection in THE 
ENGINEER for May 28rd, 1856, page 284. We may add, 
that a further description of Lord Armstrong’s hydraulic 
pa appears in vol. xxi., page 249, April 6th, 1866. His 
ordship communicated another paper to the Institution 
in 1877—“ Proceedings,” vol. 50, pages 64—108. 

It should be understood that we have no intention of 
supporting or disputing the claim of any individual to 
the invention of the accumulator, our only object being 








to show how the apparatus gradually assumed its present 
shape. It need only be added that in determining the 
relative value of such claims, regard must always be had 
to the labours of those who were the first to carry out a 
given invention into actual practice. 








TRAFFIC ARRANGEMENTS FOR THE FRENCH 
UNIVERSAL EXHIBITION OF 1900. 


Our French neighbours have already commenced 
seriously to consider the means to be adopted for affording the 
requisite facilities to accommodate the enormous amount of 
traffic, both of passengers and materials, which will inevitably 
attend the installation in Paris of their Exhibition of 1900, 
In November last the Minister of Commerce appointed a 
commission to study the whole question, and the members 
have arrived at the conclusion that it is only by a develop- 
ment of the already existing railway system in the French 
capital, the exceptional magnitude of the problem 
placed before them can be adequately and _ successfully 
met. An engineer of eminence, M. Vilain, very 
recently brought the whole subject before the Society of 
Civil Engineers in Paris, in an able and interesting com- 
munication, a résumé of which is given in Annales Indus- 
trielles, from which we have obtained our information, 
together with the accompanying plans. It must be borne in 
mind that the proposed scheme provides for not only the 
assembling of vast crowds at the point of attraction, but also 
their subsequent dispersion and re-conveyance to their re- 
spective destinations. Whatever or wherever the site may be 
fixed, whether at Auteuil, the Champ de Mars, Vincennes, 
Courbevoie, Bagatelle, or Saint Cloud, it is proposed to erect a 
model station, to which will converge, by means of the Circle 
Railway, and a grand central artery running through the 
middle of Paris alongside the Seine, the rails of all the 
leading railway companies entering Paris. 

It is intended to carry the new line partly underground, that 
is beneath the level of the roadway of the quays of the right 
bank of the river, but not to such a depth as to prevent the sub- 
way being lighted by side lights placed on its river side above the 
elevation of the highest floods. This line will be prolonged in 
an easterly direction, vid the Vincennes and the Lyon and 
Orleans Railway, and in a westerly by its junction with 
the Ligne des Moulineaux, and also by communicating with a 
new line which, starting at the Place de l’Alma, will follow the 
course of the avenues of the Trocadero and Henri Martin 
until it meets the Circle Railway, leading to the lakes of the Bois 
de Boulogne, as shown generally on the plan. Passing through 
the midst of Paris, and uniting with the railways thus described, 
this line would afford, under all circumstances, an important 
and ready means of access to not only the population of 
the capital itself, but also to that of the suburban districts, 
towards any site which may be ultimately fixed upon for the 
erection of the Exhibition. It will thus be seen that the 
model station of M. Vilain is independent of the locality 
selected, but as the Champ de Mars presents ter diffi- 
culties than the others aunle mentioned, it has been chosen 
by the author of the scheme to render more convincing his 
arguments in favour of it. 

The “clearing out”—to use a well understood, if some- 


| what inelegant expression—of vast crowds of people from a 
| railway station, depends upon a certain number of factors, 
| amongst the first of which is the area of the platform accom- 
| modation at the disposal of the public. It is also necessary 
to consider whether the rails are at the same or a different 
| level with the public thoroughfare, so that proper arrange- 
ments may be made, by the employment of stairs or ramps, 
| to effect a ready communication between the two routes. 
| It is, moreover, impossible to disregard the numerous obstacles 

which invariably tend to impede the i of pedestrians 
—in the present instance assumed to be unencumbered with 
baggage—-arising usually from the distribution and the collec- 
tion of tickets. As an example, let us take the Saint Lazare 
station, through which passes one-third of the total number 
of railway passengers frequenting Paris. Out of an area of 
129,000 square feet, 8640 are divided among the nine double 
platforms provided for the arrival and departure of the 
passengers of the circle and suburban lines, each platform 
having, on an average, a length of 490ft., and a width of 20ft. 
To arrive at these platforms the traveller must ascend one of the 
four staircases leading through the places de Rome, or du Havre, 
into the great hall of the Pas Perdus, an arrangement which 
has been pronounced as incidentally one of the most felicitous 
in connection with French railways. The Vincennes Railway 
station, which in point of passenger traffic is only second to 
the foregoing, is situated at the Place de la Bastille, and has 
the entrances to the arrival and departure platforms com- 
pletely separated, with the ticket-boxes on the ground-floor. 
A length of 657ft., and a breadth of 31ft., will give the com- 
bined area of the ten departure platforms. 

In addition to the two preceding stations, there is a 
third which is deserving of attention, and that is the 
one established at Chantilly by the Northern Company, 
chiefly for the purpose of accommodating the six monthly 
advent of visitors to the race course. Measures at 
present are being taken by the able engineer-in-chief of 
the line, M. Cossman, to improve the traffic arrangemen ts 
which for some time past have been unable to meet the great 
demands made upon them. This arose principally from the 
fact that the outgoing full trains could not readily pass the 
return empties, and consequently rnuch time was lost before 
they could get clear of each other. The new and improved 
adjustment of lines is as follows:—There are four groups of 
double track with five corresponding platforms 20ft. wide 
each. The outside two of these are returned and closed by 
a single line of rails at their ends. Standing in the central 
space between these ten lines of way, and looking towards 
Paris, they will be seen to converge and run into three lines, 
which we will call respectively the right line and the two left. 
The former of these will be found occupied for a certain 
distance by empty carriages, which are waiting to enter 
the station to take the place of the full ones as they 
successively pass on to the two left tracks on their way to the 
capital. Now for the working of the traffic. Each of the ten 
station lines is connected to the line on the right, or line for 
empties, and also to the two lines on the left or departure 
lines. If we number the ten lines for convenience sake from 
right to left, and start a train from No. 1, it must cross all the 
othee nine lines before it can reach either of the departure 
lines to Paris, but having done so, it leaves behind it the space 

reviously occupied by it, which is filled by a return from the 
Tine for empties on the left. A train from line No, 2 follows, 
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and ‘is replaced in a similar manner, and soon for No. 8, and 
the rest until the tenth has been likewise dispatched. This 
last train is not replaced by an empty one at this juncture, 
because the latter would cross the first train of the second 
series, which consists, therefore, of only nine trains. The third 
ries contains eight trains and so on, without any risk of 
terruption or collision. Summing up the series, or what 
amounts to the same, putting N for the number of trains 
which can be thus expedited on a given number of roads n, 
we have N ="(n+1) 
trains. All these having been dispatched, the ten station 
lines are re-charged, and the whole operation recommenced. 


Assuming the Parc du Trocadéro to be selected as the site 
of the model station, as represented in the accompanying 
plan, the whole of the installations would be underground, so 
as not to interfere with any :uildings or ornamental works 
on the surface in any manner connected with either the 
park or the palace. Communication will be established 
with three principal great railways, first in the direction of 
the Hotel de Ville, and the railways of Orleans, Lyon, and 
Vincennes, by means of a new line alongside the Seine already 
described, and secondly, in the direction of the stations of 
Saint Lazare and the north towards Le Villette, by the lines 
of Auteuil and the North Circle. The station itself will 
consist of two principal buildings shown in Figs. 1, 2, 3, and 4, 
situated on the two sides of the park, underneath the wings 
of the Palace, one in the Rue de Magdeburg, and the other on 
the Boulevard Delessert. There will be in addition four 
smaller buildings, a couple of which will be erected in the 
lower part of the park, and two others, one on each side of 
the main avenue, into which the Avenue d’Jéna and the 
Boulevard debouch. These constructions will shelter the 
staircases and subways shown on the plan, and provided for 
the accommodation of the public, and giving access to the 
railway platforms. 

Of the platforms available for use, one is 1320ft. in length 
by 33ft. in width, two others are of the same length, but of 
only half the width, while the remaining six are 500ft. in 
length by 17ft. in width, giving a total area of 139,400 square 
feet, or nearly double the space appropriated at the station of 
Saint Lazare for the service of the circle and suburban lines. 
On the Auteuil Railway a train of fifteen carriages will 
accommodate 1200 passengers, and in reg eed mys ressure 
as many as 1500. The model station at T éro allow 
of the standing of eight trains of twenty carriages, and a 
similar number of fifteen carriages, so that applying the 
Auteuil figures in this instance, the number of passengers 
which could simultaneously “get in’ would range from 
25,000 to 28,000. Eight of these sixteen trains of twenty 
coaches each would be dispatched in the direction of the 
Hotel de Ville and the stations of Lyons, Orleans, and 
Reuilly-Vincennes. Four of carriages would run to 
the station of the north and towards Villette, and another 
four to the station of Saint Lazare. Without taking into 
account the line in the direction of Grenelle, which may be 
regarded as completely monopolised during the time the 
Exhibition is closed by the traffic from the Champ de Mars 
towards Les Moulineaux and the south circle line, the 
dispositions at the Trocadéro would enable the sixteen trains 
to be s every ten minutes, carrying with them from 
150,000 to 175,000 passengers per hour. 

A sub-technical committee was appointed some time ago 
by the governmental Commission, and included some of the 
directors of the principal railway companies interested in the 
project, the engineer in chief of bridges and causeways, 
the Government engineer of railways, and other members of 
experience and influence, to report upon the whole scheme. 
These gentlemen arrived at the conclusion that a single line 
of way will admit of the tramsport of 25,000 passengers per 
hour, and that this number could be doubled if a second line 
were laid down parallel to the first. This point being thus 
satisfactorily determined, M. Vilain was relieved from the 
necessity of further consideration of it, and he has therefore 
contented himself with indicating the manner in which the 
construction of the second line, or as it may be termed, the 
doubling of the first, can be successfully accomplished. 
The two lines, which are at the same level in the station 
of the Trocadéro, communicate by the Avenue Henri- 
Martin with the Auteuil Railway. One of these, coming 
from Grenelle, connected with the Moulineaux system, will 
be raised, as shown in Figs. 7 and 8, and will ultimately effect 
a junction between the actual station of the Trocadéro and 
that of the Bois de Boulogne, at a point where La Rue 
Dufrénoy intersects the Boulevard Flandrin. The second 
line, coming from the direction of the Hotel de Ville, will de- 
scend by an easy gradient until it runs underneath the first, 
as shown in Figs. 7 and 8, along the axis of the Avenue 
Henri Martin. This line will also cross under the Auteuil 
Railway, to which it will subsequently run parallel, either by 
utilising the moat of the fortifications, as proposed by the 
Western Railway Company, or by being carried under the 
roadway of the Boulevard Péreire Nord in a covered gallery. 
At Courcelles a junction will be made with the North Circle 
Railway. 

It is proposed also to add a third track to the line alongside the 
Seine, so that, including the Grenelle Railway, there will befive 
independent directions for the starting of trains from the 
Trocadéro, which will, according to the calculations of the 
sub-technical committee, afford an hourly minimum trans- 
port of 125,000 passengers. In order to facilitate the progress 
of the vast crowds visiting the Exhibition, it is proposed to 
effect the distribution of the tickets, previously to allowing 
them to occupy the staircases and platforms of the station, 
which have a width of 197ft. Allowing each individual in a 
crowd a space equal to 10°75 square feet, and supposing his 
rate of progress to be 6560ft. per hour on a front of 197ft., an 
hourly total of 120,000 people passing any given point will be 
the result. A part of the scheme under notice suggests the 
supplementing of the locomotive capabilities by pressing into 
the service the river boats, as was done during the Exhibitions 
in 1878 and 1889. It is calculated that each vessel 
could transport 300 passengers every six minutes by 
means of a landing or foot bridge having a width of 
4ft., which would allow of the embarkation of 3000 people 
per hour. Allowing the same number of people to pass 
along the staircases of the Trocadéro Station, calculating as 


before, and neglecting decimals, we shall have == = 


= in the present instance to fifty-five 


150,000 passengers per hour under the same conditions. In 
order to facilitate the ingress and egress of the travellers, the 
railway platforms will be constructed so as to be flush with 
the floor of the carriages, a provision almost indispensable to 
rapid individual locomotion under the circumstances. Given 
these data, and admitting the possibility of dispatching the 
six‘ecn trains every ten minutes, they would be worked as 
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follows :—Six times eight, that is forty-eight trains would be 
started per hour — the two tracks descending from the 
central artery towards the Hotel de Ville, and the same 
number in the same time along the North Circle Line, which 
would be also double along the length in common with the 
Auteuil Railway. Each of the two tracks descending from 
the central artery would thus receive a train every two and 
a-half minutes, but more than this has been already accom- 
plished with the existing line to Auteuil. 

On race days, and during the continuance of fétes at the 
Bois de Boulogne, a train is dispatched every two minutes, 
the total transport amounting, both in going and returning, to 
600,000 passengers per day, so that the estimate put forward 
by the committee is not an exaggerated one. It should be 
mentioned that the double track leading from the central 
artery will admit of a double service of omnibus trains stop- 
ping at all stations, and of express trains stopping only at the 
Central Station, and at the bifurcation at the bridge of Auster- 
litz. The third track will serve to bring back the empties to 
the Trocadéro. 

The despatch of the loaded trains and their replacement by 
empties will be carried out in confirmity with the method 
adopted by the Northern Railway Company at the new race- 
course station at Chantilly. The branch line comprised between 
the Trocadéro and the bridge of Grenelle will be, as already 
explained, useless for traffic purposes at the time when the 
exit from the Champ de Mars towards les Moulineaux and 
the South Circle Railway takes place. It will, however, be 
employed to form a reserve of trains, which will fill each 
time the vacancy in the last track—in this instance the 
fourth. If we assume a reserve of ten trains upon each track 
between the Trocadéro and the bridge of Grenelle, it will be 
practicable to replace ten times the trains on the fourth line, 
in the two directions of the Hétel de Ville and Saint Lazare, 
so that with two trains upon the first three lines, one on the 
fourth of the central artery, and one upon the west and 
north lines, there could be an uninterrupted start towards 

4x65 


the Hotel de Ville of 7 x 12 + —— = 94 trains. A simi- 
lar arrangement will give in the direction of Saint Lazare, 
4x14 4% ° = 54 trains. 


Our authority states that the transport arrangements we 
have described have obtained the approval of several of the 
best judges in Paris, including the Inspector-General of the 
Ponts et Chaussées. The Society of Civil Engineers, in the 
capital, have also afforded the scheme its hearty concurrence 
and support. 








THE WATER SUPPLY OF PARIS. 


WHEN the works which have recently been completed to 
bring an additional supply of water from the sources of the 
River Avre to Paris were formally inaugurated, a large num- 
ber of visitors, including M. Poubelle, the Prefect of the Seine, 
assembled in the vast reservoir at Suresnes, which had been 
decorated for the occasion. This reservoir is constructed in 
three compartments, each having a capacity of 100,000 cubic 
metres, and is situated on the north slope of the plain which 
lies at the foot of Mount Valerian. It is of the Menilmont- 
ant type, its dimensions being 168 m., by 145 m., by 
6 m. The thickness of the walls at the base is 2°95 m., 
and tapers upwards to150m. The eg pp of the reser- 
voir gives a remarkable idea of strength and solidity, and the 
work was much admired by the numerous engineers who 
assisted at the opening ceremony. The reservoir is covered 
as usual by numerous vaults, each 4 m. square, and supported 
upon pillars,and this in turn is covered by turf 40in. in 
thickness. For the present only one compartment is ready 
for the admission of water, so that the daily supply of spring 
water in Paris is now 500,000 cubic metres ; when the whole 
of the reservoir is completed this amount will be largely 
increased, and will be quite sufficient to meet all the ordinary 
needs of the population. The water from the Avre is unusually 
pure, and contains on an average about 18 deg. of calcareous 
and magnesian salts, which is from 2 to 5 deg. below that of 
the Vanne and the Dhuis. Analysis proves that the organic 
matter does not exceed seven milligrammes per litre. This 
important undertaking is the first part of a scheme which 
was approved of by the Municipal Council of Paris in 
January, 1885, under which it was resolved to carry out 
works for the bringing of water from the Avre, and from the 
springs of the Loing, Lunain, and Voulzie, three small rivers 
in the Seine-et-Marne. For this purpose a sum of close upon 
a million and a-half sterling was voted. The one half of this 
project has now been completed, and operations will shortly 
be begun upon the aqueduct for bringing water from the 
Loing, which will allow of a supply more than sufficient for 
all domestic purposes, and will thus render the city entirely 
independent of supplies from the Seine. The importance of 
this achievement cannot be over-estimated, as for years past 
the sanitary authorities have been insisting upon the dangers 
of continuing to draw water from the river, which is becom- 
ing more and more polluted by the vast volume of sewage 
that is poured into it from each bank. Even apart from the 
question of using the water for drinking purposes, the river 
Seine constitutes a serious menace to the health of the city, 
and the Municipal Council has for some time past been 
carrying out a scheme for disposing of enormous quantities 
of sewage on the farms at Gennevilliers and Argenteuil. 
A great deal will, however, still have to be done 
before the city can be entirely free from the dangers 
of infection, notably in the supplying of pure water 
to the western suburbs, where, during the summer months, 
there is invariably a serious outbreak of contagious disease, 
resulting from the bad quality of the water supplied. The 
works just completed were begun in April, 1891, so that no 
time has been lost in their construction. The aqueduct has 
a total length of sixty-four miles, and the works have been 
advanced at the rate of about three and three-quarter miles 
a month. The conduits are laid in open cuttings for a 
distance of 60,400 m., and underground for just half that 
distance. From the Montretout reservoir the water is con- 
veyed across the Seine by an iron aqueduct, and thence along 
the Boulevard de Boulogne towards the Porte d’Auteuil. It 
then goes by way of the road Point de la Muette to the 
Avenue Victor Hugo, where the conduit divides, one branch 
emptying itself into the reservoir of the Rue Copernia, and 
another to the Place de 1’Etoile, at which place it is con- 
nected with the conduits of the Dhuis. The conduit as far 
as the Porte d’Auteuil has a diameter of 1°50 m., and has a 
capacity exceeding by one-half the volume of water coming 
from the Montretout reservoir. This diameter is reduced to 
110m. until it reaches the point of division, where each 
conduit has a diameter of 80cm. As the conduit is 











subject toa pressure along the Seine of eight atmospheres 
it was found necessary to construct it of steel. The metal 
was supplied by the Providence Works, and the pipes were 
made by M. J. Le Blanc. The work of laying these pipes 
occupied nearly nine months, and was carried out without 
in any way interfering with the traffic. In order to do this 
a subterranean gallery in masonry was constructed, with here 
and there an opening at the surface to permit of the pipes 
being lowered. These pipes, 6 m. in length, and from 8 to 
12 mm. in thickness, were lowered by the aid of a powerful 
crane on to a carriage running on a 60cm. gauge railway, 
and were conveyed along the gallery by a small electric loco. 
motive operated by forty accumulators. These latter were 
charged during the night by a portable locomotive and 
dynamo installed near the openings. The whole of these 
works were planned by MM. Alphand and Bechmann, and 
they have been carried out under the direction of M. Hamblot, 
who has been warmly complimented upon the successful ter. 
mination of this enterprise. 


GRAND INTERNATIONAL FIRE TOURNAMENT 
AND EXHIBITION, 

WHETHER it is quite appropriate to apply a term of chivalry 
to the well organised and thoroughly trained Fire Brigade 
displays now in progress at the Royal Agricultural Hall, 
Islington, we shall not now stop to investigate. The old 
Latin motto, “Finis coronat opus,” may be freely translated, 
“the end justifies the means,” and in the present instance, 
whatever words or description the promoters of the enter. 
tainment think fit to select, are more than justified by the 
end proposed to be attained, namely, the procuring of funds 
for the benefit and aid of the widows and orphans of the 
men of the Brigade. While fully admitting and recognising 
—as who does not—the self-abnegation and unselfishness 
of the brigadiers, if we may so term them, we 
trust the remarks made in the short “ Introduction” 
written by the managers, need not be taken exactly au pied 
de la lettre. These gentlemen observe :—‘‘ They have not 
even the remote chance of ‘glory,’ to which the talented 
soldier may, by a lively stretch of imagination, aspire. There 
is no pomp or parade, nothing but hard work, and not only 
no pay, but money out of pocket, and, what is still worse, 
utter absence of recognition even by the fire insurance com- 
panies.” There are over two hundred separate brigades, 
scattered over different parts of the kingdom, which comprice 
the ‘‘ National Fire Brigade Union,” which also numbers on 
its roll honorary members hailing both from home and from 
abroad. 

Among the exhibitors, who'are not over numerous, we re- 
cognised many old acquaintances, veterans in the manu- 
facture of engines, and of every description of fire brigade 
implements and appliances. Among others may be men- 
tioned the name of Merryweather, Shand Mason, and Co, the 
High-pressure Fire Main Company, the Fire Appli- 
ances Manufacturing Company, Sinclair and Co., and 
some French, Italian, and American exhibitors. Messrs. 
Noble, Brownand Co., of Leeds and London, exhibit for the first 
time their ‘‘ Nobro”’ portable fire pumps and portable baths. 
So far as novelty is concerned, the palm, perhaps, should be 
conceded to the apparatus called a fire tower, which has been 
especially built for this visit, and exhibited by Mr. George C. 
Hale, of Kansas City, U.S.A. We have not space to do more 
than draw attention to the water tower, which is 55ft. in 
height, and is at present in use in twenty American cities. 
There are nearly a hundred ‘‘ Loan Exhibits,” many of which 
are interesting both for their originality and antiquity. 
Some of them are relics of bygone days, to be searched for 
in the annals of nearly two centuries ago. 











SEWAGE IRRIGATION IN INDIA. 


Some interesting particulars have reached us with regard 
to the progress of the drainage works and sewage farm at 
Ahmedabad, designed by Mr. Baldwin Latham, M. Inst. C.E. 
It is officially reported that up to the present time 966 house 
connections have been completed, the sullage water of which 
is being daily carried by the drains to the pumping station, 
whence it is pumped to the sewage farm situated at a distance 
of more than two miles. The streets which have been 
drained are said to be greatly improved from a sani- 
tary point of view, and there are no complaints from house- 
holders whose houses have been connected with the sewers. 
Flushing tanks are provided at the head of the sewers, which 
are flushed every day, and although some of the sewers have 
been used for more than four months there is no silt in them. 
The gradients of the drainage system are said to be so good, 
that with proper arrangement of flushing the drains no 
nuisance need = feared. By making the house connections, 
already completed, it has been possible to discontinue the 
use of 452 cesspits, or khalcocas, which polluted the sub- 
soil, water, and air, and which are so strongly de- 
nounced by all sanitary authorities. The total area included 
in Mr. Baldwin Latham’s scheme is about 91 acres, and 32 
acres of this area, containing 1500 houses, having been 
finished, the municipality have decided on sanitary and 
economical grounds to finish the complete scheme, by which 
the boon of sanitation will be extended to about 5000 houses. 
The Sewage Farin is also said to be a success; the land 
is sandy loam, and readily absorbs large quantities of 
sullage water. As for crops, potatoes have been success- 
fully tried, but it is expected that the raising of ‘‘ Jowar” 
crop will be the most profitable. Two cuttings have 
already been made since July last year, and a third 
is expected before the monsoon. The fodder is liked by 
cattle, and it is expected that the “ Jowar” crop will realise 
from 150 rupees to 200 rupees per acre in one year. Guinea 
grass is doing well, and is being sold. Sugar cane has been 
planted, and from its appearance is likely to flourish. Other 
crops also, such as castor oil seed, cotton, and some kind of 
vegetables used by the natives, have also been tried. It is not 
surprising that all prejudice against using sewage for irriga- 
tion purposes should have disappeared, and the native 
cultivators should come forward ready to adopt this mode of 
cultivation. It is confidently expected that, taking into con- 
sideration the intrinsic value of the water as well as the 
manure ingredients of the sewage in a province like Guzerat, 
the drainage scheme properly managed will not only bea 
sanitary reform, but will repay well from the crops it would 
help to produce. 








Nava ENGINEER APPoINTMENTS.—The following appointments 
have been made at the Amiralty :—Staff engineer: John M’Carthy, 
to the Achilles, to date June 8th. Engineer: James R. Roffey, to 
the Intrepid, to date June 8th. 
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EXHIBITION—THE CHRISTOPHER COLUMBUS 
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CHICAGO EXHIBITION.—THE CHRISTOPHER 
COLUMBUS. 

We illustrate above a ‘‘whaleback”’ steamer plying on 
Lake Michigan betweenChicago and the Exhibition. She is one 
of a fleet of passenger steamers. The hull is of the elliptical 
section adopted for the whalebacks, but has a deck at about 
the level of the major axis, with gangways in the upper part 
of the sides, which “tumble home” by a sharp curve. On 
this deck are dining and refreshment rooms, kitchen, and 


crew’s quarters. On the surface of the hull is a deck, and 
above it a superstructure with two promenade decks and 
saloons, surmounted by the pilot house and officers’ quarters. 
The hull is of steel, 362ft. long, 42ft. beam, and 24ft. deep. It 
has a double bottom for water ballast, and is divided by nine 
transverse bulkheads and a longitudinal bulkhead. She has 
a displacement of 4000 tons, and a maximum speed of 20 
knots, making the seven-mile trip in about half an hour. 
The screw is 14ft. diameter and 19ft. pitch, driven by a triple- 
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expansion engine, steam being supplied by six marine boiler:. 
The main saloon is 225ft. long and 60ft. wide, with a pro- 
menade deck extending 5ft. on each side, and 32ft. beyond at 
the bow. The ship has a capacity for 5000 passengers. The 
whaleback freight steamers usually have a turret aft, contain- 
ing quarters, engine-room, hatch, &c., and sometimes there is 
another turret forward. This passenger steamer has seven 
turrets, about 18ft. by 26ft., containing stairways, engine and 
boiler-room, hatches, &c. 
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EVANS’ SHAFT TURNING MACHINE. 


WE illustrate herewith Evans’ patent turn’ng apparatus, 
which has been designed for turning parallel shafts and 
similar work. Many machines have been designed for 
doing this class of work more quickly and inexpensively than 
it can be done in an ordinary lathe, but hitherto they have 
not come into use, by reason of the defects inherent to the 
principle of their action. In some cases these machines have 
been made to turn accurately to diame‘er as measured by 
callipering or gauging at any given place, but the shafts 
would generally be wavy, the centres of all the circular 
sections not lying exactly on a straight line. The machine 
illustrated is arranged to attach to the saddle of an ordinary 
lathe, the bar to be turned being revolved in the usual 





manner, and the only preparation required being the usual | 





straightening. At the frcnt part of the machine are two 
roughing cutters, and following these the tool-box of special 
design containing three flat cutters which finish the work to 
gauge size. On each side of the roughing cutters are placed 
three self-centering ‘‘ V’’ guides—two vertical ones and one 
horizontal one ; these steady the bar and keep it central, but 
the three front guides are only used to start the work. As 
soon as sufficient length has been rough-turned by the 
roughing cutters to reach the second set of guides, the front 
set is slacked off, and the bar is then held only by the 
second set of guides, which are always running on the | 
turned work. 
It will be seen from the above general description that the | 
principle has been adopted of guiding the cutters in a line | 
truly parallel with the axis of the lathe, so that the cutters | 
follow the lathe bed and not the bar which is being turned, | 


which latter method has proved a fatal defect in previous 
machines. The tool box is formed so as to take three flat 
tools which can be simultaneously approached to, or receded 
from, the lathe centre by rotating the outer casing by the 
handwheel and pinion seen in the engraving. The casing 
carries a graduated index, so that the cutters can be set with 
extreme accuracy to any required diameter. The gradua- 
tions are not intended to indicate absolute diameters, these 
being measured in the usual manner, but they enable the 
workman to know exactly where his cutters are, and to 
bring them back to the same place if they have been with- 
drawn. The two handles seen on the top of the machine are 
used for setting up the V guides at the side of the bar, the 
horizontal V guides being adjusted by wedges and the lower 
hand wheels. 

The whole apparatus is extremely simple, and appears to 
be very efficient. It has been in use for some time at the 
works of Messrs. Stothert and Pitt, Bath, who are intro- 
ducing the machine, and one machine does the whole of the 
parallel turning in their shop, doing the work of several 
lathes. Messrs. Stothert and Pitt inform us that in practice 
it bears out the claims made by the inventor, and that 
exceedingly accurate work can be performed by it, such as 
the turning of engine shafts for steam cranes, and the work 
is done ata speed and cheapness which leaves lathes far in 
the background. A 3in. shaft can be turned at the rate 
of 9ft per hour, finished bright to Whitworth gauge. It 
is a great advantage of the machine that it can be used on 
any lathe, but for shops where there is sufficient shaft 
turning to be done, itis advisable to build a special hollow- 
mandril lathe, and use it in connection with the machine. 








PRIVATE BILLS IN PARLIAMENT. 





As anticipated in our preceding impression, a considerable 
number of Private Bills received the ‘‘ Royal Assent” on 
Friday last. A comparison of the revised list we publish 
to-day with that in our issue of the 26th ultimo will indicate 
that no less than twenty-five have been emancipated from 
their parliamentary thraldom, and despatched to join their 
fortunate predecessors. Our scheduled number of Bills 
amounts to 163, and if we deduct from these the forty-four now 
converted into Acts, and three of which have passed the ordeal 
of both Houses, we have an available balance remaining 
of 116. By far the greater number of these have been read 
a third time and passed in the respective Houses in which they 
originated, and many of them have been advanced tothe second 
— in the House to which they were subsequently sent up or 

own. 

Among this fortunate batch may be included the Bills of 
the Great Eastern Railway, one of which has been already 
mentioned in our columns. The other—they are both Lords 
Bills—seeks for general powers of a somewhat extensive 
nature, to enable the company to construct a short section of 
two and a-quarter miles of railway in the counties of Essex 
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PRIVATE BILLS IN PARLIAMENT. 


THE following is a list of Private Bills, and the nage to which med have been viento advanced in Parliament, session 18983—June 13. 
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Bristol Corporation ... ... : | )| —_ | June9}/ — | — | — Manchester, Sheffield, and Lincolnshire Railway ae — — |Mayll Daas We April 6 
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Caledonian Railway ... ‘ss _ - May4; — — || Mersey Docksand Harbour Board (Various Powers)(L.)} — | May4|/ — | | May 15 
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Chipstead Valley Railway ae ee — ~ Mar. 30 | May 16 — Eastern and Midland arn ae" June9} — | — | — | = 
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— (South) City Market ite a ox a  — ahs is: - | | May 12}/ St. — Corporation a — — | — | Feb. 13 
blin Southern District Tramways ses cee woe eof —= [dune lsi — — | — |! Salford Improvement... .. (L.)| May 12 o= _ —- | =— 
East and West India Dock. A me ae ee | — | — |May4! — || Sheffield Corporation (W: si) ° (L lati. a eee 
it Fife Central Railway... wee vee vee eee (L)] — | May4} — | — | — Sheffield Corporation... .. ... (L.)| June 9 — — | — | — 
East Stonehouse Water... ud esp lin ask? Se —- | — _ South Eastern Railway ee .(L.)} — May 4 — | — {June 5 
em Corporation Tramways ee eee ees _ April 11 Apel 27 South —_ Junction Railway | .. (8S.)} Feb.9} — | — 
inburgh Improvement ... ...0 0... 1. eee ee] Feb. 13), South Level Commissioners ... (L.) April 29;  — -- — | - 
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and Suffolk, and to widen seven and a-half miles of existing 
lines in Norfolk, Huntingdon, and Hertford. Under the new 
Act the company can now improve the harbour of Lowestoft, 
purchase additional lands, and extend the time for the com- 
pletion of the St. Ives and Huntingdon, and the widening 
and improving of Colchester main lines, at a total cost of 
£1,333,000. It is proposed also by the Act to confirm agree- 
ment with the Wivenhoe and Brightlinsea Railway Com- 
pany, to dissolve that concern, and to establish a Pension 

a gery my Fund. 
ne of the Bills passed by the Lords is that promoted by 
the Corporation of Bristol, and involves the expenditure of a 
considerable amount of money. It is proposed under its 
clauses to construct new railways, about five and a-quarter 
miles in total length, an additional dock, and other works, 
and to authorise the Great Western Railway to raise fresh 
capital to the amount of £1,330,000. In the Commons, the 
Weaver Navigation, Lords Bill, to which we have previously 
drawn attention, being unopposed, has been, as is usual in 
such cases, referred to the Chairman of the Committee of 
Ways and Means. It has been ordered that it be an instruc- 
tion to the Committee to insert in the Bill a clause requiring 
the Trustees to come to Parliament within two 
years, with such a Bill as} may enable Parliament to 
deal with the whole question of the constitution and 
management of the Trust. As a modest measure not 
calculated to frighten capitalists nor attract speculators, 
we may mention the Provisional Order of the Liandrindod 
Wells Water Company, which proposes to raise £2000 in share 
and £500 by loan, the dividends i in respect of which are not 
to exceed 7 per cent. on ordinary capital and 6 per cent. on 
—. reference capital. This Provisional Order is included in the 
ater Provisional Orders No. 2 Bill, and one of our reasons 


for alluding to it is that it constitutes another example of the 
prevailing tendency to vest undertakings of this character in, 
or at least to enable them to be acquired by purchase or 
agreement by local and suburban authorities. In furtherance 
of this object it has been moved that it be an instruction to 
the committee of the Water Provisional Order No. 2 Bill to 
insert a clause into the Llandrindod Wells Water Order 
empowering the Llandrindod Local Board of Health to pur- 
chase the company’s rights, powers, privileges, works, and 
property at a price to be agreed upon by the parties, such 
price in case of dispute to be settled by arbitration in the 
usual way. If the price to be paid bears any fair proportion 
to the capital to be raised, there ought not to be much 
disputing over the bargain. 

Several Bills have been passed in the Committees of both 
Houses, the further progress of which will be noticed as they 
are successively advanced. A Committee of the Commons 
has declared that the preamble of the London Improvements 
Bill, so far as it relates to the approach road to the Tower 
Bridge, has been proved, and it remains, therefore, only 
to deal with the other surviving clauses. It should perhaps 
be mentioned here that the “approach road” signifies that on the 
Surrey side of the bridge. That on the Middlesex side, which has 
been completed, skirts the old moat of the Tower, and we have 
walked over it months ago. We have already described the 
purpose and object of the London and South Railway Bill, 
which has been passed by a Committee of the Lords, and 
therefore goes forward for a third reading in that House. It 
has already cleared the Lower House, so its future success 
may be fairly predicted. The Metropolitan District Railway 
Bill appears not to have made wey) senpeey progress since it 

was read a second time in the House of Commons on the 





2ond of February last. The Committee to which it was 





relegated were willing to sanction a uniform mileage rate, 
but could not accept the clause proposed by the company 
embodying the new schedule, as it was above the maximum 
generally allowed by Parliament. With regard to the agree- 
ments to be entered into by the promoters of the present 
Bill with the Metropolitan Railway Company, it was arranged, 
that so far as working the Inner Circle was concerned, they 
should date from the 1st proximo. Although the London 
and Brighton Company had a locus standi, as opponents to 
the Chipstead Valley line, when before the Committee of the 
Lords on Monday last, they were not called upon to reply, as 
the Bill, which had already been passed in the Lower House, 
was allowed to be advanced toa further stage. 








THE JUNIOR ENGINEERING SocreTy.—At a recent visit of this 
Society another inspection was made of the Tower Bridge Works, 
through the a of the engineer, Mr. J. Wolfe Barry, 
M. Inst. C.E., rty of upwards of eighty being present. 
Arrangements ‘tor their reception were kindly made yp bee resident 
engineer, Mr. E. W. Cruttwell, M.I.C.E. Since the iety’s visit 
to the works in the month of J uly last it was noticed that the 
suspension chains had been completed, and the suspension rods, 
together with the greater part of the shore spans, erected. The 
lifting spans have been experimentally rotated, and the rack quad- 
rant and machinery for working the lifting spans are being adjusted. 
The masonry of the abutments had been completed, and that of 
the towers was advancing towards completion. The erection of 
the steam pumping engines and boilers on the south approach was 
finished ; the pressure pipes in connection with the hydraulic 
engines ‘on the piers were being laid, and the paving of the 
approaches was proceeding. For the facilities extended in con- 


nection with the occasion the thanks of the members were 
expressed by the chairman, Mr. Sidney Boulding, M. I. Mech. E. 
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LETTERS TO THE EDITOR. 
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THE ANALYSES OF ENGINE TESTS. 


iid ealing with the tests carried out by Mr. Crosland, 
posal p shew correspondents seems to me to have considered the 
a of compression 1n the high-pressure cylinder. It was small, 
; doubt, but making a small allowance for it, I find that a supply 
7 1lb of steam per stroke from the boiler at an absolute pressure 
*f 168 Ib. would have sufficed to meet the demand. That, at least, 
: all the steam that was in the cylinder when the cut-off closed. 
The engine made 188°66 strokes per minute, and required that 
imber of pounds of steam. But Mr. Crosland tells us that the 
a ht of steam and unevaporated water was 158 lb. per minute. 
This leaves about 20]b., or, say, "14 1b. of steam per stroke, for 
liquefaction, condensation, and all other losses of every kind. 
Jnfortunately it is impossible to say, from the average diagrams 
ven by Mr. Crosland, whether they were jacket diagrams or not. 
ut inany case, with the jacket it is to be supposed that less steam 
went into the cylinder, a, the amount condensed in the jacket. 
But this was only in all Ib. in 8 hours, or 37°5]b. per hour, or 
about ‘6 lb. per minute. The quantity per stroke is quite infini- 
tesimal. To me it seems as though the whole of the condensation 
that took place in the jacket could have been readily produced by 
mere external cooling, and that in all probability the steam in the 
cylinder did as much to warm up the jacket as the jacket could do 
in return. Thatis to say, the loss due to radiation was transferred 
to the jacket. Can Mr. Crosland give us any explanation of this 
curious circumstance ? ; 

Turning now to the low-pressure cylinder, I find that there was 
in it when the valve closed, as nearly as [ can measure from 
the diagrams, but ‘7215 of steam. Thus further condensa- 
tion and liquefaction had taken place to the extent ‘278 ]b., 
or deducting ‘7215 from 1:14, we have °4181b. liquefied and con- 
densed, or, say, ‘26 of the whole. How Mr. Crosland reconciles 
this with the statement that the indicator accounts for 11'381b. 
out of 13°34 Ido not know, There is nearly one pound per horse 

r hour to be accounted for somewhere. I can only satisfy this 

y the action of compression, and a possible error as to the point 
of cut-off in the low-pressure cylinder. 

On the whole it seems to me that the report as it stands leaves a 
good deal to be desired in the ig of further explanation and 
analysis. Is it too much to ask Mr. Terry how he has arrived at 
his liquefaction figure 2°1, which is at once different from Mr. 
Cummins’ and from yours? 

To me it appears that the proper way to deal with compound or 
triple-expansion engines is to regard them as separate engines. 
In the days of my pupilage—I fear to say how longago—we always 
said that the compound engine used the same steam twice over, 
and I think we were right. Thus, for instance, in Mr. Crosland’s 
case, the high-pressure cylinder used 9480 lb. of steam per hour, 
and gave out 210-horse power = 45°1 lb. per horse per hour. The 
intermediate-pressure cylinder got 9480 Ib. of steam and water, and 
gave out 203-indicated horse power = 46°7 lb. per horse per hour ; 
and the low-pressure cylinder got 9480 lb. of steam and water, and 
gave out 296-horse power = 331b, per horse per hour. Thus the 
engine working at the lowest pressure, and with the wettest steam, 
was by far the most economical of the three. Surely tiis is a 
remarkable circumstance, worth due consideration and explanation. 
I suppose it is mainly due to the small back-pressure ; but it would 
be worth while to work out the actual power developed by the 
steam in each cylinder, as you, Sir, suggest, and then see what the 
consumption was in each engine. I am sure this is the right way 
to deal with the matter, and that much harm has been >a by 
the silly attempts made at piecing diagrams, and trying to draw 
conclusions from the operation. J. 8. HoLiines. 

Birmingham, June 12th. 
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CARNOT’S FUNCTION OF THE TEMPERATURE. 


Sir,—In my last letter, I wrote of grave and learned gentlemen 
who, many years ago, bemuddled themselves over a “‘ flowi 
bowl.” Not to them, however, the seductive task, by judicious 
“trial and error,” to arrive atsatisfactery solution of that nigger’s 
paradox: ‘‘ Rum to make him ‘trong,’ water to make him weak, 
sugar to make him sweet, lemon to make him sour.” Theirs a 
sterner task. They had stirred a bow! of water till their arms 
ached, and there was the water all serene, but what had become of 
the motion? Very probably they relieved their feelings by lan- 

e, not untinged by invective, somewhat in the strain of the 
seston “An extraordinary instance of the maintenance of the 
most palpable absurdity we have had in late years by very eminent 
mathematicians, Leibnitz, Bernouilli, Herman, Gravesande, who 
in order to raise 1 dust of opposition against the Newtonian philo- 
sophy, some years back, insisted with great eagerness ona principle 
which subverts all science, and which, easily, may be made to 
appear, even to an ordinary capacity, to be contrary to the neces- 
sary and essential nature of things. (Dr. Clark).” Or again: 
“Other objections of less moment I pass over, as their malignity 
and falsehood will appear to every reader, such as the absurd 
opinion that motion cannot be lost in the world ; their introducing 
into physical calculations, an obscure precarious law of force called 
vis viva, founded upon no certain principles. Butif any should 
ask what these bravos have done since, the answer is, nothing at all, 
or less than nothing; they have been turning science backwards 
for they have been doing nothing but undermining his principles, 
though built on the surest foundation, to introduce their 
own chimerical hypotheses, that have nothing to support them but 
impudence, ignorance, and presumption. (Emerson.)”’ The 
—— alluded to, certainly, were in jeopardy ; but this arose 
rom their misfortune in being advocated by mistaken mathe- 
maticians, who on most important fundamental points had no 
proper notion of their physical meaning. Sir Isaac Newton had 
indeed great need of being saved from his injudicious disciples 
and so-called friends. Consider the inevitable inference from 
Professor Tait’s strictly accurate statement: ‘The sad fate of 
Newton’s successors ought ever to be a warning to us. Trusting to 
what he had done, they allowed mathematical science almost to 
die out in this country ; at least, as compared with its immense 
progress in Germany and France.” At the same time, it must be 
allowed, it was the misfortune rather than the fault of these old 
worthies, that they entangled themselves in a problem involving 
the conversion of power into heat, at a time when definite notions 
upon such matters, and proper apparatus for their investigation, 
were quite unknown; and every hair of their respective wigs 
would have bristled with horror, had they realised, in effect, they 
were directly contradicting their great master, and doing their 
very best to insure—in all time coming—correct principles should 
bear the trade marks, ‘‘Made in Germany,” ‘Made in France,” 
anywhere but England. One of Professor Tait’s many merits is 
the perfect aplomb with which he occasionally “lets the cat out of 
the -” “In the present case, with a touch of saturnine 
humour, he describes the avatar of stupidity which succeeded 
the advent of a man of transcendent genius as “trust- 
ing to what he had done.” It would have been instructive, 
and, certainly, entertaining, if, ere called to his rest, that 
grim per-fervid old Scot, Thomas Carlyle, had left on record his 
sentiments as to the universe being conducted upon this, seeming, 
doctrine of averages. Given one man of genius, add, as a necessity, 
many blockheads; given one saint, add many sinners; and, I 
Suppose, for one supreme scoundrel, an indefinite number of ordi- 
hary mortals? Refer to Newton’s own words: ‘‘Scholium to the 
Third Law of Motion.” ‘For if we estimate the action of the 
agent from its force and velocity conjointly, and likewise the re- 
action of the impedimenta conjointly, from the velocities of its 


tion, cohesion, weight, and acceleration of these parts, the action 
and reaction in the use of all kinds of machines, will be found 
always equal to one another.” In this, if for velocities we substi- 
tute the spaces, simultaneously, described by all the various forces 
of the system : action of the agent, to us, the evidence of its power, 
and, in the language of the present day, named the mechanic power; 
is always equal to the sum of the reaction of the impedimenta, in 
the same language, the sum of the works done. This is nothing 
more or lessthan the principle of virtual velocities upon which the 
Piedmontese mathematician, La Grange, based his entire system 
of analytical mechanics. While with Leibnitz, if for actio agentis 
we had written the name vis viva, then the ‘“ always equal” implies, 
and in other language expresses the principle of conservation of 
vis viva, so furiously controverted pelt asserted to be something 
directly contradictory to Newton’s principles. Further, had 
they understood and adopted the maxim subsequently 
romulgated by the ‘“‘father of English mechanics,” John 
Smeaton: ‘‘ We cannot so easily, distinctly, and fundamentally 
compare mechanical questions than by having recourse to the com- 
mon measure, viz., mechanic power.” Then, Newton's statement, 
more correctly, and in a better shape expresses the principle 
involved in the brief statement. In any system moving under the 
action of forces the reversed effective forces will balance, or be in 
statical equilibrium with the impressed forces ; which, ascribed to, 
and known, as D’Alembert’s principle, is the basis of the entire 
system of modern analytical mechanics. Another point to notice 
is water, being a substance with little friction but great specific heat 
—that is to say, Pe geet a comparatively great amount of heat 
to modify its sensible temperature—much stirring was requisite ere 
the effect was sensible. Count Rumford’s later experiments on the 
friction of brass gave marked and obvious results, but introduced a 
difficulty as to whether the friction did not, in some way, influence 
the metal and make some other explanation possible. Sir H. 
Davy’s ice ———- evaded all such questions, but Dr. Joule, 
reverting to the old problem, by careful experimenting and delicate 
thermometric measurement, arrived at the definite value, or at all 
events, very approximately, 772 foot-pounds was the mechanical 
equivalent of a unit of heat defined as the quantity necessary to 
elevate the temperature of a standard pound of water, by 1 deg. 
on the Fahrenheit scale, We havenowthe important consideration : 
this equivalence merges into identity. We have not power = work 
done = heat, three things, but heat, onething in three modes, or man- 
ners in which it may exist. Confining ourselves to the equation, 
power = work done: This does not mean the sign of equality is 
written between one thing, power, and other thing or things—neces- 
sarily of thesame nature—named works done. The meaning is, the 
power as cause, part passu, or in proportion as it is expended, 
passes over to the second side of the equation, and is there found 
as effect. This requires some thinking over ; the problems of steam- 
ship propulsion offer a direct and simple application of the physical 
meaning thereof. 

Some years ago, a specially fine and powerful twin-screw steel 
despatch vessel was built by the British Government, and named 
the Iris. Owing to seeming anomalies, it became the subject of 
repeated careful experimental trials, quite beyond the ability to 
provide, or expected from a private company or individual. 
And it was much to be regretted, the results though published, 
were never discriminately analysed; and, even at this date, may be 
made to point the moral of this tale. Take the three highest 
speeds of each of the five sets of experiments upon H.M.S.S. Iris. 
In the first four, the displacement was 3290 tons, in the fifth being 
increased to 3724 tons, and the speeds and corresponding developed 
powers, V and E respectively, as follows: speeds V, in nautical 
miles per hour, powers E, in indicated horses. 


ALM.SS. Tris. 
No. L. No. II. No. III. | No. IV. No. V. 
Speed Power Speed Power Speed PowerSpeed Power Speed Power 

















16°58 | 7503 15°73 | 4368 18°57 | 7714 | 18°59 | 7556 17°98 | 7334 
15°12 | 5217 |: 14°52 3806 | 16°56 | 5108 | 15°75 8958 16°10 | 4930 
12°06 | 2560 12°28 | 1833 12°48 | 1765 12°68 | 2278 


11°58 | 1637 
' | | | | 





But for the intermediate powers noted, the more probable values of 
speeds were 15°03, 14°51, 16°69, 15-792, as shown in sequel. 

Take any of these fifteen experiments; it will be found they 
indicate in the same time, for each experiment, that the quantity of 
water put into movement was proportional to the expression: 


Q= pi V while the mre | of the movement communicated had 
a mean value I, to be derived from the expression log. I =(V-—X)a 
in which X and a are constant quantities, but conditioned by the 
displacement, propellers and circumstances of trial. 

e crucial test for ali this, is: Have we, E= QI, or not? 
For if so, 


log. E = log. Q + log. I = log. D® + log. V + (V - X)a. 
3 > pee 
And, consequently: E = D® V — 


The data resolved for I, by the foregoing equations, yield the 
results :— 


No. I. Log. I. = (V - 9°08 ) -0727 
dle ce oe cn Ge!) mW Ll Oar 
sy MELO ss cs cs gy OW SCRE “OFT 
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We do not require to take anything as granted. Test these, and 


add the values of log. V and log. D?. The result ought to be 
the value of log. E, as follows :— 
































Hence the relation of power and speeds of this vessel, under the 
respective conditions of— 


Trial Set, I. E=Div10 %- *) We 
7 Ibese sae eo ei 
SS WEod cc kn ee pp ee 
Wee eek et oe BOO 
jee Wilts Cai apa ge A oe 
Any one taking the trouble to revise these figures, will be satis- 


fied as to the nigh perfect agreement of the formula values with 
the data. Nor will any one at all acquainted with steamship trials, 
refuse to admit, with the most careful observation, smai errors, 
even greater than I have applied to the middle speeds, are likely 


to escape detection. Thus I have altered the observed middle 
speeds by the trivial amounts:— 
Set I. Observed, 15°12 to 15°03 = 09 miles. 
II. a 14°52 ,, 14°51 = ‘Ol 
IIL. pe 16°56 ,, 16°69 = °13 
IV. ma 15°75 ,, 15°792= °042 
‘ None. 


Quite possibly, these corrections ought to be divided amongst the 
set, and not concentrated upon the middle speed. I think, how- 
ever, it will be admitted, the whole is a comparatively trifling 
matter, in face of the great uncertainties which exist on much 
more important matters; as, for example, the relation between the 
coefficients X and a, and elements of the propellers which are indi- 
cated and measured by the variations of these quantities. Further, 
I have shown: these deduced equations may be somewhat simpli- 
fied, by writing, D$ V 10 °Y—*)* = 4 V10%, where b denotes, in 
indicated horses, the initial torque in the screw shafts when, under 
the special circumstances, the vessel begins to move. Thus, we 
easily obtain :— 


By Set I. E = 28-20 V 10° 7" 
I. , = 7° Vi10 “"* 
Ill. ,, = 20°20V10 7”Y 
IV. , = 16-40 V 10” ¥ 
Vv. ,, = 26°30 V 10 


It is unnecessary to test these. They would furnish exactly the 
same results as those obtained by the former set of equations. 
Had we taken the revolutions of propellers into the calculation, 
we should have had a third set of equations, and also determine 
the quantity known as Morin’s constant, viz., the pressure on the 
pistons; when, in each set of circumstances, they would first begin 
to move, this being one of the two factors of the quantity b, the 
initial constant of the second member of the last set of equations, 
the other being the twist of the shafts when the vessel begins to 
move, and their product, the initial torque. 
Glasgow, June 6th. ROBERT MANSEL. 
HEATING OF FEED-WATER. 
Sir,—A somewhat valuable pamphlet for steam users has 
just been issued by the National Boiler and General Insurance 
Company, of St. Anne’s-square, Manchester. A copy has reached 
me, and one point in connection with fuel economisers seems 
very important, as being the remarks of the Board of Trade Com- 
missioners. See page 16 of pamphlet :— 

‘Tn our opinion economisers require more attention than boilers 
because of the material they are made of, and from the fact 
that they are much subjected to expansion and contraction, and 
the possibility of cold water producing sweating through con- 
densation of the vaporous portion of the products of combustion 
on the cold pipes, which sweating undoubtedly causes external 
corrosion.” 

The pamphlet goes on further to explain another important 
feature. See page 17 :— 

‘**It must be remembered that economisers are constructed of 
cast iron, a metal which is less reliable than wrought iron as 
regards resistance to stress.” 

f feed heaters which are not enclosed and buried up in brick- 
work, and are therefore perfectly open to inspection and overhaul 
at all times—and specially accessible—were more largely used, a 
good saving in fuel would be secured at a small outlay, as com- 

with the first cost and fitting up of economisers, and with 
far less liability to the heavy losses entailed by explosion—to which 
economisers seem liable—with the after annoyance of expensive 
inquiries and claims for damages received from the explosion. 

London, June 7th. JOHN KIRKALDY. 





OIL ENGINES: IS A DISTINCTIVE NAME WANTED ? 

S1r,—Will you allow me acorner in your paper to enter a protest 
against the name given to oil engines in the circular issued by the 
R.A.S.E., in reference to the trials to be held by them next year. 
Scme may say that a distinctive name is required, as when speaking 
of oil engines the question is often asked, what kind of oil 
engine is meant? ‘‘The internal combustion oil engine” is no 
doubt definite, but is rather too much for the popular mind, and 
therefore does not always convey the instruction intended. But 
is there a distinctive name wanted? Where oilis used as fuel 
to generate steam in a boiler, and the steam is used in the engine, 
is the engine an oil engine? Is not rather the boiler an oil boiler, 
and the engine a steam engine? It seems to me that the internal 
combustion oil engine is the only one that is entitled to be called 
an oil engine. To call it an explosive oil engine may be spelt by 
the general public as an oil engine that explodes—that comes 
under the Explosives Act, and must be classed with gunpowder, 
gun-cotton, dynamite, &c.; in fact, an engine apt to explode and 
send people to eternity—an eternal combustion engine. 

Perhaps, Sir, some one of your readers can hit upon one of those 
happy names that in six letters or less will convey to the public 
mind a reliable, good, efficient, and safe motor, and all that is 
understood by the technical world by ‘‘ the internal combustion 
engine,” and which will at the same time be accepted by oil 
engine makers. One thing I do hope is, that explosive oil engines 
are things of the past. ory 

Referring to your criticism of the article in the R.A.S.E. journal, 
after reading the article itself, and cogitating a little, it occurred 
to me, that looking at the decreasing value of the trials of the 
R.A.S.E. from causes inside and out, amongst which are the 
modern facilities of pushing a good thing, that if the R.A.S.E. 
do not wish further to reduce the value of their diplomas, and 
wish to obtain representative trials next year, they must appoint 
as judges those who have full knowledge of, and display no 
prejudice on the subject. A MEMBER R.A.S.E. 

June 14th. 





FREE TRADE, FAIR TRADE, AND NO TRADE. 

Str,—Does ‘*X. X.” know whether the McKinlay tariff lowered or 
raised duties in the aggregate? What economist has declared 
that gold is not an article of commerce? ‘‘ X. X.” has been told 
that England does not on balance export gold or securities ; is it 
practical common sense to conclude from this that America does 
not? That the States are at this moment running into debt is 
pretty obvious. How the debt will be liquidated, or funded, is a 
question dependent a so many unknowns that no complete 
answer is as yet possible. Perhaps when the year’s returns are 
completed a pretty near approximation to an answer will be forth- 
coming. Meantime those who protested against the praise that was 
lavished on McKinleyism have been abundantly justified by the 
course of events. W.A.S. B. 





TWENTY-HORSE OIL ENGINE. 

Srr,—In reference to your illustrated notice of the three-cylinder 
oil engines at the Chicago Exhibition in your last issue, we shall 
be glad if you will allow us to state that Messrs. Baker and Sons 
are licensees and makers of our engines for the United States. 








several parts, and from the forces of resistance arising from attrac- 


Set I. Set II. 
Speeds V = 16°58 15°03 12°06 15°78 14°51 11°58 
Subtract X = 9°08 9°08 9°08 11°015 11°015 11°015 
v-xX = 7°5 5°95 2°98 4°715 3°495 *565 
Factor 0727 _ = “0707 _ _ 
*5452 = *4826 2166 *3334 °2478 +0400 
Add, log. V = 1°2196 1°1770 1°0813 1°1967 1°1617 1°0637 
» log. p? = 2°1108 2°1103 2°1103 2°1108 271108 2°1103 
Sum, or log. E = 8°8751 8°7199 3°4082 3°6404 3°5192 3°2140 
By data, ,, = 8°8754 8°7202 38°4082 3°6404 3°5192 3°2140 
Set III. Set IV. 
Speeds V = 18°57 16°69 12°28 18°59 15°792 12°48 
Subtract X = 11°38 11°38 11°38 11°94 11°94) =11°94 
719 5°31 “90 6°65 3°852 “54 
Factors = ‘0707 =*075 
“5083 «*8754 «= 0636 “4988 2889 0405 
Add log. V = 1°2688 1°2225 1°0892 1°2693 1°1984 1°0962 
a pi = 2°1104 2°1104 2°1104 2°1104 2°1104 2°1104 
Sum, orlog. E = 8'8875 3°7083 3°2632 8°8785 8°5977 8°2471 
By data, ,, = 88875 8°7083 3°2632 3°8783 8°5976 3°2469 
Set V. 
Speeds V = 17°98 16°10 12°68 
Subtract X = 10°91 10°91 10°91 
7°07 5°19 1°72 
Factor = *0662 
= *4680 "8485 “1138 
Add log. V = 1°2548 1°2068 1°1014 
» log. DS = 2°1425 2°1425 2°1425 
Sum, orlog.E = 8°8653 86928 8°8577 
By data, ,, = 8°8658 3°6928 88576 


WEYMAN AND HitoHcock, LIMITED. 
Guildford, June 12th. 
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TRIPLE CYLINDER 


FIRE ENGINE FOR 


— 


BELFAST 


THE FIRE APPLIANCES MANUFACTURING COMPANY, LONDON ENGINEERS. 


; 


TRIPLE CYLINDER EQUILIBRIUM ENGINE 
FOR BELFAST. 


THE engravings above and on page 515 illustrate a fire 
engine recently supplied to the Belfast Corporation. 

The boiler is of the quick steam raising vertical cross tube 
type, constructed of Lowmoor iron, with welded seams and 
tubes of solid drawn steel. Steam can he raised from cold 
water to a working pressure of 1001b. per square inch in 
eight minutes from the time of lighting the fire. The boiler 
is provided with two water gauges, two pressure gauges, 
injectcr, spring safety valve set at a pressure of 1151b., and a 
lock-up safety valve set at a pressure of 1201b., and is covered 
with handsomely polished brass lagging. 

The engine is constructed with three steam cylinders cast 
together in one piece, and fitted with steel pistons, cylinder 

. covers, and valve chest covers. The engine is built upon 
eight steel columns which carry the bearings for three-throw 
crank shafts and rocking shaft for working the valves. The 
motion for the rocking shaft is taken from each crosshead 
by a lever, and by an arrangement of sleeves, No. 1 cylinder 
drives the valve of No. 2, No. 2 drives the valve of No. 3, and 
No. 3 cylinder drives the valve of No. 1 cylinder. The 
bearings are constructed of the best gun-metal with extra 
large wearing surface, and all motion work is constructed of 
the best mild steel. The pump rods are cased with brass to 
prevent rusting. 

The main pumps are constructed entirely of gun-metal. 
The top pump cover for the whole three pumps is in one gun- 
metal entire casting, containing suction and delivery valves. 
The three pump barrels also are in one entire casting, and 
the bottom cover is constructed similarly tc the top cover, 
and the whole is threaded on to the eight columns, so that 


by removing eight nuts the whole of the pump can be dropped | 


for examination or a new valve replaced in a space of a few | 
minutes. Lubrication is effected by a magazine box supply- | 


parts. 


crank pin on the main crank shaft. The motion from the | 
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| air vessels are provided. The engine and boiler are mounted 
}on a four-wheeled carriage, the frame is of channel steel, 
| fitted with laminated springs and Lowmoor mail axles, and is 
| provided with capacious hose-box, and large coal bunkers, with 
| hinged back to drop down to facilitate stoking. 

The engine is worked by two men, driver and stoker. The 
driver has full control of the regulator, the deliveries and 
oiling injector, without moving from his working position. 
The stoker has full view of the steam and water gauges, and the 
injector is under his immediate control. The engine is 
arranged to carry all the necessary gear and men required for 
a large fire, having accommodation for one driver, two brakes- 
men, six firemen, and engineer on the foot-plate. Both boiler 
and engine were built under the inspection of the Engine 
Boiler and Employers’ Liability Insurance Company, of Man- 
chester (Mr. Michael Longridge, engineer). The engines were 
subjected to steam and quantity tests at the Northampton 
works of the company, and were passed as satisfactory, the 
engines delivering 25 per cent. more than the specification 
stipulated through the working nozzles. 
are working at full speed there is not the slightest oscillation 
or vibration, even when the wheels are not scotched. The 
engine is provided with 20ft. of suction hose, carried on the 
engine on brackets provided, and an extra 10ft. can be carried, 
making 30ft.in all. The engine is fitted with four delivery 


independently on both hind wheels. This type of engine is 
built to deliver 500, 600, 700, 1000, and 1200 gallons per 
minute, in five different sizes capable of delivering quantities 
mentioned. 











COMPOUND HORIZONTAL ENGINE. 





outlets, so that two, three, or four lines can be used simul- | 
taneously. The engine is fitted with double lever brake, acting | 


When the engines | 


| We illustrate on page 518 a compound surface-condensing | 
ing an oil main with drip pipes to all bearings and moving automatic expansive engine, to indicate 200-horse power, with | 


sphere. This engine has been constructed by Messrs. Hol- 


steam piston to the water piston is direct, the crank shaft | borow and Co., of Dudbridge Ironworks, Stroud, and erected 
being interposed simply for giving a positive stroke and 
driving the valve gear and feed pump. 
fitted with a relief valve, which is set to blow off at a pressure 
of 200 lb. per square inch, and capacious copper suction and 


The main pumps are | Kent. 


at Messrs. Booth and Co.’s Portland Cement Works, Borstal, 
The high-pressure cylinder is 16in. diameter, the low- 
pressure 28in. diameter, the stroke of both being 36in., and 
number of revolutions sixty per minute. The low-pressure front 


A feed pump is attached to the frame and driven by a | steam pressure of 100 lb. per square inch above the atmo.- | 





| 
i} 
\ 






i ale 









cylinder cover is arranged to be removed from the back end, 
so that the high-pressure back cylinder cover, with piston, 
can be withdrawn through the low-pressure eylinder. This 
is found to be a most useful provision, for it enables the 
pistons of both cylinders to be withdrawn for examination or 
repair, by simply removing the covers, and very largely 
diminishes the expense and trouble of the operation. The 
high-pressure cylinder is fitted with piston valves, working in 
seats of hard metal, tightly forced in, the packing rings being 
of gun-metal, having steel springs. The piston valve casting 
is in one piece, divided in the centre, and having four slots on 
each side of the division, running in the direction of the cir- 
cumference. Through these slots the steam is admitted to 
the cylinder, through passages in the valve casting, as shown 
in the engraving. A cast iron sleeve works on the outside of 
this casting, having slots corresponding to those described 
above as in the piston valve casting. It is worked by the 
automatic expansion gear, which gives it a lateral motion on 
the piston valve casting, the amount of this motion being 
controlled bythe governor, and the point of cut-off thereby 
being varied to suit the load. As the sleeve encircles the 
casting it works upon, the pressure of steam is in perfect 
equilibrium, and no stress at all is placed upon the 
governor in controlling it. The range of expansion is 
from ;5 to full stroke. The low-pressure cylinder is fitted 
with short induction ports, each having a separate exhaust 
port attached ; this enables the jacket completely to embrace 
the cylinder in the middle part, and largely increases the 
jacket heating surface. These side valves are worked by 
a separate excentric from that working the high-pressure 
cylinder valves ; and the cut-off is arranged at half stroke of 
piston. Both cylinders are steam jacketed. The automatic 
expansion gear is that patented by Messrs. Holborow and Co. ; 
it is of the “ Unison ” class, and has been applied by them to 
some hundreds of engines. The surface condenser has brass 
tubes, set in gun-metal tube plates with packing glands, the 
cold water passing through the tubes. The air pump 1s 
vertical, with a gun-metal liner, india rubber valves, and gun- 
metal valve seats, and is worked by a rocking shaft connected 
to the crosshead, as shown in the engraving. The fly-wheel 
is 16ft. diameter and turned for a driving belt. The crank-shaft 
bearing is adjustable both horizontally and vertically. Steel 
is used throughout for all working parts, 
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(For description see page 514) 
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INSTITUTE OF MARINE ENGINEERS. 


THE following address by the President, Mr. W. H. White, 
C.B., LL.D., F.R.S., Assistant Controller of the Navy, and 
Director of Naval Construction, was delivered on June 7th, 1893:— 


It is the pleasant custom of this Institute to have the Presi- 
dential address as one of the items in the ‘‘ Proceedings” at 
the annual dinner. No other technical association with which I 
am acquainted has the same custom, but there is much to recom- 
mend it. The President can feel assured that in such surroundings 
his reception will be favourable, criticism will be tempered, 
brevity welcomed, and a highly-technical discourse would be out 
of place. The audience, in that after-dinner mood which makes even 
the commonplace endurable, can look forward to the more agree- 
able period of the evening which follows the address, and regard 
the social intercourse and enjoying of the annual gathering asa 
compensation for listening—a “gilding of the pill” which their 
President is bound to administer. 

At the outset I desire to express my full appreciation of the 
honour you have bestowed by electing me as President of the 
Institute. It is no easy matter to follow my predecessors in 
this chair ; but I may claim an equal desire to promote the best 
interests of the Institute, and assure you of my readiness to serve 
it to the utmost extent possible. 

The addresses delivered by my immediate predecessors have 
largely consisted of personal reminiscences of the earlier periods 


of steam navigation. Besides their great interest as records of 
— these' addresses, in years to come, will be of high historical 
value, 


My acquaintance with the progress of steam navigation 
does not extend over so long a period as theirs, and my experience 
has been chiefly gained with warships. Were it desirable, how- 
ever, I could describe advances onl improvements of the most 
notable character, made since 1859, when as a boy I entered the 
Admiralty service, Ships dependent upon sails alone for propul- 
sion were then on service in the Royal Navy. With feverish haste 
the steam reconstruction was being carried out. Ships built for 
sailing were being “converted” into screw steamers ; new steam- 
. Ships were being laid down. The paddle-wheel occupied a 
prominent position as a propeller. Sails were considered a 
hecessity, and steam treated as an auxiliary method of propulsion. 

ood was the material almost universally used in warship building. 
Against strong opposition from high naval authorities the first 
steps were being taken in the ironclad reconstruction. Smooth- 
bore guns and primitive mountings continued to be the armaments. 
Since that date I have named I have witnessed and to some 
extent assisted in a series of transformations more rapid and 
remarkable than anything to be found in the four centuries 
which practically cover the history of the Royal Navy. We 
have ‘passed from wood to iron, and thence to steel as the 
taaterial for hull structures. Sail power has practically dis- 
appeared in most classes of warships. Steam power has been 
frankly accepted as the sole means of propulsion, and safety 
guaranteed by duplicating the machinery and propellers. Steam 
pressures have been increased from 20 1b. or 251b. per square inch 
to 160 1b. or 180 1b. The box-tubular boiler has given place to the 
cylindrical type in general service ; while the modified locomotive 
ype has been extensively used in special classes of swift small 
vessels, and the ‘‘water-tube” type is now becoming a serious 
Competitor, Jet condensers have been succeeded by surface con- 

















densers. 
pound and triple-expansion. The horizontal type of engine has 
almost ceased to be used, and the vertical inverted-cylinder type 
substituted. Piston speeds and rates of revolution have been 
greatly increased. Improved materials and designs have enabled 
great economies in weight to be effected in proportion to power 
developed. The rate of coal consumption has been diminished by 
about two-thirds. Steam has been applied to auxiliary machinery 
of all kinds, and manual labour reduced proportionately. Hydrau- 
lic and electrical machines have been introduced for working guns, 
lifting heavy weights, steering, and other purposes. Electric 
lighting has become general. Air-compressing machinery of con- 
siderable power has been rendered necessary by torpedo 
armaments. Heavy guns have been mounted with special 
mechanical arrangements for training, elevating, and loading. 
The lighter guns, worked by manual power, are of novel types, 
and carried on special mountings with complicated and delicate 
mechanisms. And the ceaseless struggle between guns and armour 
has been carried on. 

Confining attention to the engineering side of this series of rapid 
changes, it is interesting to note that an epitome of the history of 
progress is to be seen in ships still on the active list of the Royal 
Navy. The iron and steel hulls of these ships, treated as they are, 
seem practically indestructible. It has been decided therefore to 
maintain a considerable number of the earlier type as a reserve 
force, which would be available should the chances of war put out 
of action for a time the newer and more powerful types. Ships 
like the Black Prince, Achilles, Minotaur, dating from 1859-61, are 
included in this list. In them are to be seen box-tubular boilers 
carrying 20]lb. to 25lb. of steam, jet condensers, and simple- 
expansion engines. The piston speeds are about 350ft. to 450ft. 
per minute, the propelling apparatus in full working order weighs 
about 400 lb. per horse-power—indicated on the contractors’ trials 
—and the rate of coal consumption is about 541b. per indicated 
horse-power per hour. 

As a first step from these vessels we may pass to ships like the 
Monarch or Hercules—1865-70—with surface condensers 30]b. to 
35 lb, steam pressure, piston speeds of 500ft. to 600ft. per minute, 
and the horizontal simple-expansion type of engine. The propelling 
apparatus weighs about 330 1b. per indicated horse-power, and the 
rate of coal consumption is about 3#1b. per indicated horse-power 
per hour. Ships built ten years later—1870-80—have compound 
engines—either horizontal or vertical—cylindrical boilers with 60 
to 65 Ib, steam pressure, and about the same piston speeds as their 
immediate predecessors. The average weight of the propelling 
apparatus is a little greater, about 360 lb. per indicated horse- 
power, developed on contractors’ trials, but the rate of coal con- 
sumption is about 25 per cent. less. Later examples of the 
compound type—built from 1880 to 1885—with steam pressures of 
90 to 1351b., and piston speeds of 600ft. to 800ft. per minute, 
showed a further saving of about 14 per cent. in weight, and 9 per 
cent. in rate of coal consumption. Since 1885, with triple-expan- 
sion vertical engines, steam pressures of 130 to 1551b., and piston 
speeds of 700ft. to 900ft. per minute, the weight of the propelling 
apparatus has been reduced to 2601b. per indicated horse-power on 
the eight hours’ contractors’ trials, aol ee coal consumption at full 
continuous steaming has become 1? to 2} lb. per indicated horse- 
power per hour. Since 1859, therefore, the proportional weight 
of propelling apparatus to power indicated has been reduced about 
35 per cent, and the rate of coal consumption over 65 per cent. 


Simple-expansion engines have been followed by com- | 


| 





In [passing jit may be well to give a brief explanation, which 
may remove;a very common misapprehension. Warship 
machinery is often spoken of as unduly light for continuous 
steaming at high speeds, and as distinctly inferior in this 
respect to merchant-ship machinery. Of course there are many 
varieties of merchant-ship machinery, and to make a fair com- 
parison one should take swift passenger steamers rather than cargo 
steamers. I have recently looked carefully into this matter, on 


| the basis of trustworthy information furnished confidentially by 


friends in the mercantile marine, and the results are interesting. 

The first point to be mentioned is the confusion that has arisen 
from the different modes of estimating the horse-powers to be 
equated to the weight of propelling apparatus in war and merchant 
ships. All the figures I have given above are for contractors’ trials 
of warships. These trials are made over limited perids—eight 
hours at present—with good coal, skilled stokers, and everything 
in the best order. They are perfectly fair and absolutely necessary 
for comparative purposes, and for guidance in future design. No 
one imagines, however, that they are representative of ordinary 
service conditions as regards the development of power for con- 
tinuous steaming over long periods at sea. The Admiralty practice 
is to regard 60 per cent. of the power developed on the eight hours’ 
contractors’ trials as the minimum which should be obtained in 
smooth water steaming at sea for long periods. As a matter of 
fact, in many cases this minimum is exceeded, and 80 or even 
100 per cent. of the power developed on the contractors’ trials 
has been obtained on trials lasting three or four days with the 
ordinary complement. Taking 60 per cent. as the standard, it will 
be seen that the average weights of modern machinery and boilers 
in recent warships amount to about 460 to 4701b. per horse-power. 
This proportion of weight to power will be found to compare very 
well with the corresponding proportion in swift merchant steamers 
of recent design, taking for the latter the average powers indicated 
on service. In short, the prevalent idea of the exceptional light- 
ness of warship machinery is largely due to a confusion as to the 
basis on which the power development is measured. In warships 
the accepted standard is the contractors’ trial ; for merchant ships 
it is the average performance at sea. 

Another point of practical importance in the comparison of 
warship and merchant ship machinery is the great range of 
power over which the former has to work, while the latter is 
worked under fairly uniform conditions. Speaking broadly, 
and apart from the interference of wind and sea, a merchant 
ship is worked at a constant speed and power. Everything can 
be adjusted to secure economy under these approximately 
constant conditions. In this audience it is unnecessary to dwell 
upon the great advantages arising from working under such 
circumstances, as compared with the varying conditions of the 
warship. The latter ordinarily cruises at low speed, developing 
not more than 10 to 15 per cent. of her maximum power, but 
she must retain the capacity for attaining full speed when 
required. Take, for instance, a first-class cruiser which attains a 
speed of 20} to 21 knots on her eight hours’ contractors’ trial, 
developing about 14,500 horse-power. On ordinary cruising service 
she would proceed at 8 to 10 knots, and uire not more than 
1000 to 1500-horse power. At full sea-s under ordinary service 
conditions she might develope about -horse power and steam 
18 knots. Compare this with a Transatlantic steamer employed 
on a definite route, and intended always to complete her passage 
at the highest speed compatible with the conditions of wind and 
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sea. It is obvious that in the warship less economica] results must 
be obtained at ordinary working speeds, and that both in the 
design and management of the machinery special difficulties must 
be met. In the matter of coal consumption this is specially felt. 
As a rule the rate is higher in warships than in merchant ships, 
although there are instances where warships making long 
passages at high speeds have closely approached the best results 
claimed for merchant steamers. 

Another point deserving notice is the essential difference arising 
from the fact that the warship is primarily a fighting machine. 
Its propelling apparatus must be protected, and the arrangements 
of engines and boilers have to be controlled to some extent by con- 
siderations of offensive and defensive features inthe design. Here 
again the popular view is incorrect. It has often been my fortune 
to read criticisms of our warships in which it was alleged that no 
ae regard had been paid to the conditions requisite for efficient 
working of the machinery and boilers. To read these effusions one 
would imagine that all other claims were paramount to the require- 
ments of the marine engineer. The naval architect is supposed to 
arrange for the protection, the armament, the speed, the coal 
supply, and the accommodation for the crew, assigning to the 
unhappy designer of the engines in an arbitrary fashion certain 
limi and inconvenient spaces, with a demand that into them 
shall be crowded engines and boilers developing a certain power, 
and not exceeding a certain weight. In some cases where difficulties 
have arisen or accidents occ’ , the sole and sufficient explanation 
has been found by these omniscient critics in the confined nature 
of the spaces in engine-rooms or stokeholds, even when the 
explanation had no more bearing on the troubles than would the 
size of the kitchen have had upon the explosion of the boiler in a 


cooking-range. 

‘All this is pure nonsense. I have spent my life in designing war- 
ships both inside and outside the Admiralty service. My experience 
has brought me into the closest intimacy with marine engineers 
engaged in the design, the manufacture, and the management of 
propelling machinery. I speak but the common experience of all 
naval architects when I say that in all stages of the design we are 
working with our colleagues the engineers on the best understand- 
ing and the closest association. Our aims and interests are identical : 
to produce ships which shall fulfil the intentions of the design, 
alll be efficient, safe, and seaworthy. One of the earliest and most 
important features of the design is, of course, the determination of 
the power required for attaining the desired , and the settle- 
ment of the type of engines and boilers, the spaces for their 
accommodation, and the corresponding weights. The critics seem to 
think that all these matters are treated as mere after-thoughts ; 
that we resemble the architect who completed his design for a 
mansion without providing a staircase. They only demonstrate by 
their attacks their complete ignorance of actual —- ~ | 
friend and colleague, the Engineer-in-Chief of the Royal Navy, wi 
bear me out in this statement, and so will all the makers of marine 
engines who are familiar with warship design. 

at is true, and probably underlies most of the statements 
to which I have referred, is that in recent years the introduc- 
tion and development of swift torpedo vessels of very small 
size has resul in the demand for very high speed in war- 
ships of small dimensions. This demand has come from tacti- 
cians and naval officers, not from naval architects. In attempt- 
ing to meet these demands, naval architects, as well as marine 
engineers, have had to face great difficulties. The cry is for 
greater speed combined with powerful armaments, good coal 
supplies, and moderate dimensions. Much has been done 
towards meeting this demand, but I have not time to dwell upon 
details. Higher speeds demand greater engine powers, and the 
limitation of dimensions necessarily imposes restrictions on space 
and weight. The marine engineer has done wonders in meeting 
these new conditions. By improvements in design, higher steam 
pressures and greater expansion, better materials and better 
distribution of materials, increased piston speeds and rates of 
revolution, new types of boilers, and new or modified systems for 
assisting natural draught, as well as by close attention to details 
and auxiliary appliances, the proportion of power to weight and 
space has been increased. The pioneer work done in torpedo craft 
by Thornycroft, Yarrow, and others has greatly aided this pro- 
gress ; but toa large extent it has been beyond precedent, and, 
therefore, experimental. On the whole, it has been successful, 
although it may be frankly admitted that there have been some 
serious difficulties with boilers, and in some cases too sanguine an 
estimate of the power which could be obtained with certain 
boilers. These difficulties have been overcome to a great extent, 
and the position has been greatly improved. They have 
necessarily directed attention to alternative types of boilers, 
and so out of a temporary check further progress may arise. 
Apart from experiment, progress is impossible. Due precautions 
are desirable, of course, in making experiments not to go too 
far or risk too much. It cannot be said that this has been 
done in the Royal Navy, or that in any instance the power 
ultimately realised, even if it fell short of the first estimate of the 
designers of the machinery; has not been large in relation to the 
weight. Apart from development of power, the intended speeds 
could not be secured, of course ; but instances of this kind have 
not been numerous, and recent practice has been entirely satis- 
factory. 

On the side of the naval architect much has been done towards 
securing these high speeds in small vessels. Improved forms have 
been devised, diminishing resistance. New structural arrange- 
ments have been introduced economising weight. Failure has 

‘been predicted for these so-called ‘‘ flimsy structures,” and the 
critics have in some cases been so early in the field as to record the 
‘* shaking to pieces” of ships by their powerful machinery before 
the engines have moved even at moorings. Asa matter of fact, 
there has not been a single instance of serious working or weak- 
ness; and examples of the lightest built and most high-powered 
a have now been subjected to crucial tests on actual service. 

have dealt at some length with these allegations of the evil 
conduct of the naval architect in cramping and crippling the 
marine engineer, and in attempting to crowd “‘ a quart into a pint 
pot,” because this seemed a fitting place and occasion to state 
the facts. There is and can be no opposing interest between the 
designers of ships and engines if the best results are to be obtained. 
The naval architect need not attempt to deal with questions 
relating to the design and manufacture of marine engines, but he 
must be conversant with the great principles of engineering and 
their latest embodiments in design. He must also have ra, Hn 
ledge of the requirements of the engineers serving afloat in charge 
of the machinery of the ships he designs. For this purpose some 
experience afloat is desirable, and, speaking for myself, I can say 
that the too brief periods I have spent on board ship have been of 
the greatest service. Intercourse with engineer officers, and time 
spent in engine-rooms and stokeholds have added to my knowledge 
of what is essential to efficiency, and to my practical sympathy with 
the engine-room staff in their onerous duties. 

It was with much amusement, while I was afloat during the 
manceuvres of 1889, that I read in some newspaper an article con- 
tributed by a correspondent—himself, I believe, a retired engineer 
—and found the expression of a hope that I might take a turn as 
an amateur stoker, and learn the truth as to the bad conditions 
under which the work had to be done. Asa matter of fact, I had 
already spent a considerable time with the stokers, although I 
cannot claim to have taken charge of a fire, and probably knew 
more of the real conditions than the gentleman who was so desirous 
that I should improve my information. One great lesson I have 
learnt from these occasional cruises is that well-considered arrange- 
ments for the supervision of the whole engine-room and stokehold 
departments is essential to the best results in propulsion. In our 
designs for warships these points receive the closest attention from 
my colleague the engineer-in-chief and myself. The spaces 
assigned to engines, boilers, and coal, the means of communication 
between them, the ventilating arrangements, the stowage and 
transport of coal, and other features affecting efficiency are all 


most thoroughly studied. We recognise that it is our duty, so far 
as may be possible, consistently with other requirements, and 
especially with that minute water-tight subdivision which is 
requisite in warships, to do all in our power to facilitate the per- 
formance of the responsible duties which devolve upon the engineer 
officers and their subordinates. I am glad to be able to add that 
the reports received from ships of recent construction on these 
points, after experience in service, have been favourable. They 
show that the arrangements made secure the power of maintaining 
relatively high speeds for long. periods, working under ordinary 
conditions and with the regular staff in three watches. 

When dealing with the remarkable progress in marine engi- 
neering and the resultant economies in weight and coal consump- 
tion, it must never be forgotten that these results depend upon 
skilful and intelligent management as well upon design and manu- 
facture. Marine engines are not automatic machines, workable on 
the ‘‘penny-in-the-slot” principle after they have been once 
erected and set to work. Their continued efficiency demands 
constant care and attention from those in charge. Without 
proper management the most perfectly designed and manufactured 
propelling ocean may give results inferior to those obtained 
with less perfect apparatus. The “human factor” is, in short, 
most important. 

All progress in marine engineering increases this importance, and 
laces heavier responsibilities upon sea-going engineers. Speakin 
ere, and to an Institute whose members are personally interes 

in the management of marine engines and boilers, I need not 
emphasise the fact, which will appear to be a mere truism, although 
like other truisms it is sometimes forgotten. Economical propul- 
sion in every ship depends upon the faithful and efficient perform- 
ance of duty by every member of the engineering staff. meone 
has remarked that success ultimately depends upon the stokers who 
put coals upon the fires. Recent action by your Council in connec- 
tion with the certification of competent firemen recognises the force 
of this observation. But it is equally true of every member of the 
staff, and applies to all ships, although not to the same extent. 
Efficient organisation and supervision under a competent chief are 
always necessary, but they are of supreme importance when ships 
have very high speeds and the ougaling machinery is of enormous 
power. It is no disparagement to the general ability of marine 
engineers to say that not all of them possess those qualities of 
organisation and control of men which are essential to successful 
working in steamers developing 20,000 to 30,000-horse power. But 
it is as true of the engineer serving in a ‘‘ tramp” steamer as of 
one serving in an Atlantic liner or a first-class passenger steamer 
on any other route, that as improvements are made in the types of 
engines and boilers, so is it necessary for proper management that 
he should add to his knowledge in order to obtain the best results. 

One of the principal aims of this Institute I understand to be 
aid in such self-improvement. The original scheme includes ‘‘ the 
encouragement of original and improved methods of working, or 
arrangements of machinery to produce better results.” During the 
four _ of its existence, the Institute has done good service in 
this direction by means of the papers and discussions contributed 
to its “Transactions,” and the intercourse it has encouraged 
between engineers. We may be sure that its influence will increase 
in future, and always tend to raise the standard of knowledge and 
efficiency among its members. The extent to which differences in 
efficiency of management may affect results, especially in regard 
to coal expenditure, may be briefly illustrated. The facts are 
largely drawn from warships, but they admit of general appli- 
cation. 

A ship was tested over a long distance very early in her com- 
mission to determine her rate of coal consumption at 10 knots. 
After being in commission for nearly three years the trial was 
repeated. Enlarged experience in management effected a savin 
of one-third in the rate of coal consumption. The ship hi 
triple-expansion engines, so that at first the results obtained were 
no better than those which compound engines should have given. 
A sister ship in her first commission obtained as good results as 
the other reached finally. Two sister ships of another class built 
and engined by the same firms made a long passage in company 
when first commissioned. One burnt 10 per cent. more coal on the 
voyage than the other. Two other sister ships, not engined by the 
same firm, but with similar engines and boilers, showed a difference 
of 20 per cent. in their rates of coal consumption when indicating 
the same power on about the same distance continuous steaming. 
A first-class passenger steamer on her trial trip attained a speed of 
about 20 knots, with about 80 revolutions of the engines per 
minute. On her earlier voyages the revolutions averaged about 
65, and the speed about 16 knots. Subsequently speeds and 
revolutions were obtained on service closely approaching the trial 
results. A change of propeller partly accounted for the improve- 
ment ; but there can be no doubt that experience and better 
—— had a great influence. 

‘0 o vessels with their very quick running engines and 
special types of boilers afford notable examples of the necessity 
for exceptionally skilful management in order to attain maxi- 
mum results. it is possible in a boat with one large boiler, worked 
by specially-trained men, to obtain results not to be repeated with 
a group of similar boilers in a larger vessel. For instance, with a 
single large locomotive boiler, working under a certain air pressure 
in the stokeholds and supplying steam to triple-expansion engines, 
about 50-horse power have been obtained per ton of boilers, &c. 
With a group of four similar boilers about two-thirds as much 
power Lo ton has been obtained. With water-tube boilers it is 
claimed that about 65-horse power per ton of boilers, &c., has been 
obtained from a single boiler, without distressing the boiler ; but 
with groups, only about two-thirds as much. Here management 
has been the most potent factor in difference of results. 

Mr. Yarrow informs me that with higher air pressures in the 
stokeholds and a single locomotive boiler, he has obtained as much 
as 69-horse power per ton of boilers and water, in boilers on trials 
of short duration. The highest development with cylindrical 
boilers—worked under forced draught for three to four hours—has 
been from 20 to 25-horse power, or about one-third only of the 
results claimed for single locomotive or single water-tube boilers, 
and about two-thirds the results claimed for groups. 

Taking the aggregate weights of propelling apparatus in a 
torpedo boat with a single locomotive boiler worked under 
considerable air pressure, an indicated horse-power is obtained 
over short periods for an expenditure of 601b. to 801b. only. In 
a torpedo gun-boat with a group of locomotive boilers and worked 
under more moderate air pressure, the corresponding weight per 
horse-power is 150 1b. to 180 lb. These figures, when compared with 
those previously given for warships with cylindrical boilers and 
triple-expansion engines, will indicate both the necessity for 
specially-trained engineers and stokers in the torpedo vessels, 
and the manner in which the exceptionally high speeds are 
secured. 

As an extreme contrast, take the case of a to o boat of about 
100 tons displacement, about 22 knots speed, and 1000-horse power, 
and compare her with a cargo steamer of 4500 to 5000 tons dis- 
placement, with engines of about the same power, giving a sea 
speed of 94 knots. e cargo steamer ‘‘ threshes” along over long 
distances, making about sixty-five revolutions a minute, and her 
propelling apparatus weighs about 260 tons. The torpedo boat 
engines make about 400 revolutions per minute, and in working 
order the whole propelling apparatus weighs about thirty-five to 
forty tons. She can steam long distances at 10 knots, more 
moderate distances at higher speeds, but can only maintain her 
maximum speed for three to four hours. Obviously the engineers 
of the cargo steamer would not be much at home in the to 0 
boat, and the torpedo boat staff would feel strange on board the 
cargo steamer ; but the latter would have the less difficult task in 
settling down in their new surroundings. 

We are not yet at the end of our resources in rd to the 
construction and propulsion of steamships if the demand for higher 
speeds arises. ere is no reason for thinking that our present 





position is a final one, or that progress is to be arrested at the 
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point we have reached. Commercial considerations 
ships, and other considerations in war fleets, will then nent 
the steamships of the future shall be. If the cost is not th — 
too great, naval architects and marine engineers will undertak ht 
meet the conditions. Already we have better materials th 
mild steel in view, and metallurgists have not said their Pe 
word. , Various alloys of steel, aluminium, and other mate _ 
will es the ae gees d of a better association of ann ls 
with lightness and freedom from corrosion. With these - 
materials, improvements in structural arrangements and pt 
design will be possible. A more certain knowledge t “ 
heretofore is now attainable, by means of model experime ray 
respecting fluid resistance at unprecedented speeds, and te 
causes influencing the efficiency of propellers. Rute of thumb” 
has given place to scientific presen. New descriptions f 
boilers are being introduced. Liquid fuel may become a possibl 
substitute for coal in vessels of exceptional speed, and may lead to 
large economies in weight of fuel. The results attained in to’ 
boats are object-lessons and model experiments, which will be ft 
inestimable value to those who may be called upon to deal with 
higher speeds in larger vessels. According to the law of “corre 
sponding speeds,” 20 knots in a first-class torpedo boat gives us 
information respecting the phenomena of fluid resistance at speeds 
of about 50 knots in a steamship not exceeding in dis lacement 
existing vessels ; warship construction in the cruiser ae has 
given further information of a most valuable character, Cruise: 
of 3000 to 3500 tons es have been driven at s ape 
20 to 22 knots, corresponding to speeds of about 26 to 28 lots 
ships of the ~ existing Atlantic liners. y 
hatever further progress is made, this may be confi 
predicted. As the sizes, speeds, and sugine- powers ped 
increase, so must the responsibilities of the officers in charge 
enlarged. In the engineer's department this must be true even 
if new fuels are employed, and new types of machinery and 
boilers devised. There will be an increasing need, therefore for 
this Institute, with all its educational appliances. ; 

It will be equally true also of the officers responsible for the 
navigation, and I am disposed to think that in this respect the 
influence of the “human factor” will make itself felt on the 
average speeds attained. Torpedo boats which can steam 2 
knots in smooth water have to be slowed to 10 or 12 knots in 
a Channel gale ; they have the power for higher speeds, but 
it is not wise or safe to drive them hard against the seq 
Existing ships of large size meet with conditions of weather 
where the same thing is true, and the engines must be slowed 
Probably, the larger and longer a ship is the higher is the limit of 
speed at which it becomes impossible to force her against wind 
and sea. Increase in size and speed have so far come by gradual 
steps, enabling experience to be gained, and this will probably 
remain true from considerations of a practical nature. Many of 
the schemes one hears of for vessels of surpassing speed ignore 
these considerations of what a man can control or sustain, and 
what the structures of ships can withstand. In practice, however 
they must not be overlooked ; and we may hope that in the never. 
ending rivalry for supremacy at sea, for purposes of peace or war 
those qualities of our race which have kept us to the front up to 
the present time will continue to be operative. 








BRITISH MACHINERY ABROAD.—There are indications of 
improvement in some departments of our machinery and iron and 
steel exports. The Board of Trade returns for May show that the 
value of machinery other than steam engines has advanced from 
£904,158 in May, 1892, to £945,845 for this May, or an improve- 
ment of £41,687. Shipments of agricultural machinery to countries 
in Europe have risen from £59,589 to £72,603 ; to South America, 
from £2587 to £11,626; and to Australasia, from £3356 to £3606, 
The total value of agricultural machinery sent to all markets for 
the past three Mays has been:—1891, £63,389; 1892, £71,749; 
1893, £93,816. These are figures which show steady progress, 
The only market to which sewing machines appear to have gone 
in greater bulk than usual is India, whose purchases have 
leapt from only £387 in May last year, to £4245now. Grouping 
together the returns as to mining machinery, textile machinery, 
and other descriptions, it will be found that the present aggregate 
of £778,237 represents an augmented value of some £35,000 upon 
this time last year. The form in which the returns have since the 
opening of the present od been published will preclude an 
adequate comparison until the year is completed, but the figures 
available point to the increase first mentioned being due to 
enhanced purchases of mining machinery by the Cape—whose 
custom was of the value of £10,766—and of textile machinery by 
Europe—£284,990—and India—£60,119. When the statistics for 
the first five months of this year are examined it is found that an 
augmentation from £292,588 to £301,252 in the value of agricultural 
machinery, or £8664, has not been sufficient to counteract the effect 
of decreased purchases in other departments, the net result being 
that the aggregate value of all classes of weve nee f £4,125, 661, is 
£267,062 below that for the corresponding period of last year. The 
following cases of advance have occurred in agricultural machinery 
for the five months:—South America, from £30,593 to £43,113; 
Australasia, from £12,889 to £14,991 ; India, from £7194 to £11,421; 
South Africa, from £2922 to £5399 ; the United States, from £605 
to £1892 ; and the collection of minor markets ‘Sita under the 
head of other countries, from £22,757 to £31,169. 


READING WATERWORKS EXTENSIONS.—At the invitation of Mr. 
Alderman Hill, chairman of the Reading Waterworks Committee, 
the members of the Corporation, the chief borough officials, and a 
large number of gentlemen visited the recently extended water- 
works at Fobney, on the 31st ult. In the new engine-house two 
triple-expansion Worthington pumping engines have been erected, 
in addition to the turbines hitherto in use. The Corporation then 
inspected the intakes from the river Kennett, the polarite purify- 
ing chambers, and finally Mr. Walker’s patent sand-washing appli- 
ances. With the new engines and polarite filters, a water supply 
of over four million gallons a-day can be guaranteed to the town. 
The polarite chambers are eight in number, each having an average 
thickness of 34ft. of material; four of these polarite beds or 
chambers were started in December of 1892. The waterworks 
engineer stated that they were doing their work remarkably well, 
The introduction of polarite to the Reading Waterworks has 
clearly been of the most satisfactory character. The chairman of 
the Water Committee explained the process, The water from the 
river intake passes through a chamber filled with coke, to keep 
back leaves, grasses, and other floating substances ; it then flows 
vertically through chambers tilled with polarite, a production of the 
International Company, of Westminster. This material, the chair- 
man stated, was selected for filtration purposes, after an exhaustive 
inquiry into the various systems of filtration at home and abroad, 
on account of its simplicity of application and its efficiency as & 
natural filtrant. It removes, he found, all discolouration and con- 
tamination of the water by organic matter. Mr. Alderman Hill 
then pointed out that the water came from the polarite chambers 
beautifully clear, and said that Reading claimed to be the first 
town to adopt the system of working the water through polarite 
without a fall—a feature of great importance at works such as these 
at Reading, where the position does not admit of any fall, because 
the authorities desire to use their existing sand filters after the 
water has been oxidised in the polarite chambers. The Inter- 
national Company—the makers of polarite—recommend that where 
practicable, the river water should first be strained or clarified by 
percolation, and then passed through polarite to oxydise pred 
organic impurities and colouring matter in solution. One of the 
most useful! additions to the new works is the patent sand-washing 
apparatus, the invention of the waterworks engineer ; it — 
of a battery of cone-like receivers, each connected by a flexible 
pipe with a small Worthington pump, and by the use of these 
cone washers a great saving in water and labour is effected. 
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RAILWAY MATTERS. 


Tue London, Chatham, and Dover Railway Company 
has made arrangements with her Majesty’s Customs for the ex- 

ination, on an after Monday next, of passengers’ hand baggage 
i voyage from Calais to Dover of the afternoon boat. 


Tue report of the Railway Administration for the past 
ar shows & considerable deficit, which is, however, wholly due to 
h decline in exchange. Had silver remained at par, the guaran- 
peo railways would have yielded in 1891 a surplus of 60 lakhs of 


rupees. 

A cory of the first part of a small ‘“ Handbook to 
Various Publications, Documents, and Charts connected with the 
Rise and Development of the Railway System, chiefly in Great 
Britain and Ireland,” has been sent us by Mr. Ed. Baker, of Bir- 
mingham. It is a catalogue which has been compiled for Mr. 

ker by Mr. 8, Cotterell, and is of great interest ; and consider- 
ing this and the cost of production, the price charged for it, 1s., is 


small. 
A Joint Committee of the two Houses of Parliament, 
resided over by Viscount Cross, sat on Tuesday to consider 
whether the grant of statutory powers to use electricity ought to 
be qualified by any prohibition or restriction as to earth return 
circuits, or by any provision as to leakage, induction, or similar 
matter, and, if so, under what conditions. Sir Theodore Martin 
asked that the parties interested might be heard before the Com- 
mittee through counsel. After consultation in private the Com- 
mittee decided to hear counsel on behalf of the following bodies :— 
(1) The railway companies ; (2) the National Telephone Company ; 
(3) the tramways and electric railway companies ; (4) the electric 
lighting companies ; (5) the English and Scotch municipalities and 
the London County Council. The Committee arranged to meet on 
Monday next, and in the first instance to take the evidence of Sir 
Courtenay Boyle on behalf of the Board of Trade. 


Ir is well known that for some time both the Pennsyl- 
yania Railroad Company and the Long Island Railroad Company 
bave had in contemplation a tunnel enterprise which would con- 
nect the terminal of the former road at Jersey City with both the 
Battery in New York and some point in a This project 
has begun to take definite shape by the recent filing of certificates 
for the consolidation of the New York, New Jersey and Eastern 
Railroad, and the New York and New Jersey Underground Rail- 
road Company into the Brooklyn, New York, and Jersey City Termi- 
nalCompany. By these means the Pennsylvania Company would make 
direct connection with the Long Island Railroad and with practi- 
cally all the elevated lines both in Brooklyn and New York City. 
The Engineering Record says the completion of any such project 
as this would undoubtedly constitute a most important system of 
feeders to the Pennsylvania road. Itisto be hoped that engineers 
more experienced in tunneling than those sometimes to the front 
on American tunnels will be employed. 


* Tyr old locomotive ** John Bull,” one of the first used 
in this country, recently went to Chicago under steam, pulling, the 
Engineering and Mining Journal says, a train of two of its con- 
temporary passenger cars. The ‘‘John Bull” was built by 
Stephenson in .England, in 1831, for the Camden and Amboy 
Railroad, and was the first locomotive on that road. It was in 
service for twenty years, and has since been carefully preserved. It 
was exhibited at the Centennial in Philadelphia in 1876. The 
engine has cylinders 9in. in diameter, and 20in. stroke, and is 
carried on four 54in. wheels, two of which are drivers. It was not, 
as has been stated in many en the first locomotive run in 
America, that honour being claimed for the ‘‘ Stourbridge Lion,” 
which was run on the Delaware and Hudson Canal Compan ’s road 
at Honesdale, Pa., in 1829. The ‘Stourbridge Lion,” although 

e first to run was not the first to reach this country; the 
‘America,” built by Stephenson for the Delaware and ag 
Company, having arrived in New York some months earlier. The 
road was not yet ready for it, however, and it was stored up and 
never used, 


Exectric railways were originally introduced as a 
substitute for horse cars in town and city traffic, and the Electrical 
World says ‘‘the promoters of the first lines saw little further 
occasion for them.” But in an exceedingly short time their field of 
usefulness has broadened, until they are even now in many States 
a successful rival of steam railways for passenger traffic over lines 
of considerable length. Their relative cheapness of construction 
and ease of operation well adapt them for use in connecting centres 
of population and business with outlying towns and suburban 
districts, and this is being done all over the country. Brooklyn 
already has a system of electric railways stretching far out into 
Long Island, and tieing to it the number of small villages to the 
eastward. Newark, N.J., isin a similar manner reaching out for 
neighbouring towns ; and a line now building from Yonkers, on 
the Hudson, to New Rochelle, on Long Island Sound, will connect 
the several considerable towns on its route, and make more acces- 
sible the many desirable building sites in that part of Westchester 
County. Lexington, Ky., is also contemplating the construction of 
at least two electric lines which would connect it with Paris, the 
county seat of Bourbon County, eighteen miles distant, and with 
Versailles, the seat of Woodford County, fifteen miles away. The 
avowed object of the projectors is to induce the farmers to come to 
Lexington to make their purchases, In Pennsylvania a projected 
electric railway would parallel the main line of the Pennsylvania 
Railway between Philadelphia and Lancaster, a distance of seventy 
miles ; and those who are asking for the charter believe that the 
frequency of service and stops, and the ease of getting at the cars, 
will divert sufficient passenger traffic from the steam railway and 
encourage others to travel who use the existing line very little. A 
similar project in Illinois proposes a line right across the State from 
east to west, cutting present steam lines, and serving as feeders. 


CoLonEL Haywoop, the engineer and surveyor to the 
Commission of Sewers, has just made a report upon the applica- 
tion and plans of the Central London Railway Company for the 
construction of a station fronting the Mansion House, made under 
section 28 of the Central London Railway Act, 1892. The report 
points out that the plans show altogether seven staircases in con- 
nection with the subways and the railway station, while on the 
original plans these numbered eight. The principal access to the 
subways and station will be by two staircases on the western 
front of the Royal Exchange, and another at the junction of Queen 
Victoria-street with the Poultry. The two Exchange staircases 
will be always open; all the others are to be so constructed as to 
be easily closed up, so that the traffic may pass over them. Of the 
two staircases fronting the Royal Exchange, one will be on the 
Threadneedle-street side and the other on the Cornhill side. It is 
intended that thereshall be a double staircase—one for the up and the 
other for the down traffic—in front of the London, Liverpool and 
Globe Insurance office. Two staircases of a similar character will 
be made at the junction of Princes-street with Mansion House-street. 
Another staircase for a similar purpose will be formed in Mansion 
House-place, and will occupy the whole of the present footway at the 
spot, and the existing footway next to the Mansion House will there- 
fore be permanently removed. Colonel Haywood states that he has 
been informed by the engineer to the railway that the Bank of Eng- 
land would not permit any part of their building to be interfered 
with, and the company has not sought power to take the land for 
the purpose. The subways will be lighted by electricity. The 
floor of the station will be 4ft. 6in. below the subway level, and from 
the station level there will be four hydraulic passenger lifts to the 
railway level. By Clause 68 of the Act of 1901 there are to be no 


advertisements on any part of the company’s premises in view of 
the public, while under Clause 69 the company must deposit objects 
of geological or antiquarian interest at the Guildhall, to become the 
property of the Corporation. 





NOTES AND MEMORANDA. 


In London last week 2582 births and 1491 deaths were 
registered, or forty-six below and three above the average thum- 
bers in the corresponding weeks of the last ten years. The annual 
death rate per 1000 was 18°]. 


In Greater London 3516 births, or one birth every 2°88 
minutes, and 1856 deaths, or one every 5°42 minutes, were 
registered, corresponding to annual rates of 81:3 and 16°5 per 
1000 of the estimated population. The deaths represent the 
burial of between 80 and 100 tons of bodies round London in a week. 


Mr. Toomas Preston recently directed the attention 
of the Royal Dublin Society to a simple, direct, and perfectly 
general method of expressing the efficiency of a reversible engine 
in terms of the temperatures of the source and refrigerator. He 
also mentioned that the cycle originally described by Carnot 
requires no correction, and depends on no theory of heat. Carnot 
begins with an adiabatic transformation, and his cycle conse- 
quently possesses all the advantages of the ‘‘ corrected” cycle pro- 
posed by Maxwell. The commonly accepted version of Carnot’s 
method is therefore an injustice to the celebrated author of ‘‘ The 
Motive Power of Heat.” 


AT a recent meeting of the Paris Academy of Sciences 
a paper entitled ‘“‘Studies on Diffraction Gratings—Focal Ano- 
malies,” was read by M. A. Cornu. Gratings, although trust- 
worthy enough to be used for determining wave lengths of light, 
yet present various anomalies which might cast some doubt upon 
the rigour of the optical principles upon which their construction 
is based. In order to study these perturbations in detail and to 
eliminate the attendant errors, M. Cornu constructed a machine 
for the automatic ruling of lines spaced according to fixed laws, so 
as to produce and exaggerate at will the anomalies whose origin 
was to be verified. Thus the systematic error in the position 
of the focus of spectrum images was reduced to two distinct 
and purely geometrical causes: In plane gratings, to the existence 
of a feeble curvature of the ruled surface; in a plain or curved 
grating, to the existence of a regular variation in the distance 
apart of the lines. In most cases these two causes co-exist, which 
makes the laws of the optical phenomenon highly complex. 


An old Indian waterworks at Aurungabad, built in 
the sixteenth century, is described in a recent issue of Indian 
Engineering. The supply was drawn from a filter gallery 9460ft. 
long, 2ft. to 3ft. wide, and 6ft. to 10ft. high, which was cut ina 
trap formation near a river. The roof was arched with brick, and 
was below the bed of the river. From this gallery the water passed 
through a syphon of cut-stone pipe, and then ran for some distance 
through a pipe and covered channel until it reached a fountain in 
the shape of a stone bull. From this fountain the water was 
distributed through unglazed earthen pipe, surrounded by 6in. of 
concrete, The difficulty as to air valves was met by vertical 
masonry columns which allowed the water to reach its own level. 
In the city the water is distributed by means of several small open 
masonry cisterns. Here trained pipe men are able to gauge 
accurately the supply for private gardens by placing a brick over 
the open mouths of the distribution pipes which begin at these 
tanks. This operation is said to be conducted very accurately, the 
result of long tradition and experience. 


At the Victoria Brewery, Dundee, Mr. Neave has had 
sunk an artesian well. Mr. Neave’s premises stand on the site of 
the famous Lady Well, and for long he was able to utilise its 
waters for brewing purposes. These, however, had to be 
augmented from the city supply, a source which did not always 
~ perfect satisfaction. Recently he made arrangements with 

fessrs. E. Timmins and Sons, Bridgwater, Runcorn, to bore for 
water in the court in the centre of the brewery, and this has now 
been completed. Its depth is 200ft., and an abundant supply has 
been reached. After the surface soil had been passed lle 
there was a thin layer of fine red sandstone, and below this was a 
stratum of fine shaley red sandstone nearly 60ft. in thickness. 
Here water was reached, but was found to be unsuitable. After 
10ft. of grey rock, gritty sandstone, thin layers of calcareous sand- 
stone, arenaceous limestone, and again calcareous sandstone were 
successively met, and at a depth of 110ft. the borings passed into 
basalt diabase. Ata depth of 180ft. a vein of fine red sandstone 
was struck, and beyond this again the igneous rock. 


At the last meeting of the Physical Society, Mr. A P. 
Trotter read a paper on ‘“‘ A New Photometer.” The author has 
modified his ‘‘ fittmination Photometer,” described ‘‘ Proceedings ” 
Inst. C.E., vol. cx., paper No. 2619, so as to adapt it to the 
measurement of candle-power. The principle employed is to view 
a screen illuminated byjone source through an aperture ina second 
screen illuminated by the other light, the apertures becoming in- 
visible when the illuminations are equal. After using perforations 
of various patterns, a series of narrow slots cut in thin paper were 
found to give the best result. The plain screen is mounted behind 
the slotted one in a box sliding on the photometer bench, and 
they are arranged so that the light falls on them at equal angles. 
The screens are viewed from a distance of 6ft. or 7ft. through an 
Ppp in the front of the box, cords being provided for producing 
the traversing motion. Two ‘‘sights” set respectively at the 
middle of the length of the plain screen, and on the lower edge of 
the front opening, serve to show when the middle of the band of 
equal illumination is vertically above the pointer on the carriage. 
The photometer is found to be particularly valuable when it is 
desired to determine the maximum power of a variable source. 
When lights of different colour are being compared, say a gas 
flame and an arc, one end of the screen shows blue strips on a 
yellow ground, and the other end yellow strips on a blue ground ; 
at the centre the colours seem to blend. To facilitate the compari- 
son of such lights, Mr. Compton, who has been working at the 
subject simultaneously with the author, uses one screen tinted 
pale yellow and the hee pale blue. Details of construction of the 
new photometer are given in the paper, and the accuracy attainable 
when comparing the equal lights of about eight candles, stated to 
be about 1 per cent. 


AT a recent meeting of the Royal Dublin Society Dr. 
G. Johnstone Stoney, F.R.S., read a paper on the cause of sun 
spots. The photosphere, according to the author’s view, consists 
of incandescent sooty clouds, and the cloudy regions constitute 
the bright patches seen in Professor Janssen’s photographs, each 
of which is in general some hundreds of miles broad and several 
hundreds of miles long. Inasmuch as the greater part of the 
radiation emanates from them, they must form a stratum of 
minimum temperature. In the interstices between the patches 
and in those larger openings which are known as sun spots, a less 
luminous background is brought into view. This is either a second 
layer of cloud, which is of transparent material like terrestrial 
clouds, or it is a position in which both the density suddenly 
becomes greater, and at which there is a sudden transition from 
transparent atmosphere above to opacity beneath. This would 

resent the appearance of the reflecting surface of a molten ocean. 
Now, by the ‘‘ Law of Exchanges,” such an ocean as is supposed 
by the second hypothesis, being capable of reflecting incident 
light abundantly, or such a cloud of transparent material as is 
supposed by the first hypothesis, being capable of scattering inci- 
dent light abundantly, would either of them radiate much less 
abundantly than the sooty clouds which constitute the photo- 
sphere, and would therefore — black in comparison, whether 
at the same temperature or at higher temperatures up to a certain 
limit. One or other of these, then, appears to be that dark back- 
ground seen in sun spots and in the intervals between the patches 
of photosphere. The appearance of penumbra seen in most sun 
spots and in many of the intervals between the patches of photo- 
sphere would be presented wherever the sooty clouds are thin, and 
not sending down the abundant showers, which seem elsewhere 
to prevail, and which in facule are continuous over immense spaces, 





MISCELLANEA. 


THE Exchange Telegraph Company’s correspondent at 
Ashford states that a coal seam has been discovered there about 
24ft. below the surface. Experiments, with a view to further 
discoveries, are to be made. 


AN arrangement has been made between the firms of 
A. M. Perkins and Son, Limited, and Werner and Pfleiderer, 
whereby that branch of the business of the former firm, which 
comprises the manufacture of the ‘‘ Perkins’ patent steam oven,” 
has been combined with the London branch of the latter firm, and 
the firm is now Werner, Pfleiderer and Perkins, Limited. 


Tue 6ft. steel conduit extending out into Lake Ontario, 
which was designed to take water for the supply of Toronto froma. 
depth of about 80ft. below the surface, is, says the Engineering 
Record, reported by city engineer Keating to be ina pretty bad way. 
The outer length of 361ft. was raised above the level of the sandy 
bottom by means of wooden cribs filled with stone and trestles. 
The conduit is said to have been washed off the supports by the 
currents passing back and forth overit, and to be now partly buried 
in the sand, in a leaking condition, which prevents it from serving 
its purpose. 

WE learn that the dredger Jupiter at Maclean has 
broken an Australian dredging record. On Wednesday, Apri! 19th, 
she lifted and discharged 3 tons of silt in eight hours. The 
previous record of 2000 tons, which were lifted but not discharged, 
was held by the river dredger Neptune. She was built by Messrs. 
W. Simons and Co., Renfrew, and is now deepening the river 
channel at Lawrence. After the silt is raised it is again deposited 
in one of the deep holes in the river. This, the Sydney Hvening 
News says, is generally condemned, because the tide carried the 
deposit to places that were shallow previously. 


Tue R.I.M. troopship Warren Hastings, built by the 
Naval Construction and Armaments Company, of Barrow, returned 
on Saturday after a series of trials on the Clyde. Trials highly 
satisfactory on both the measured mile and six hours’ deepsearun, the 
contract speed being exceeded by one knot. The propellers are of 
Delta bronze—twin screws—diameter, 13ft. 6in.; pitch, 15ft. 3in.; 
each blade weighing 26cwt. I.H.P., 3500; revolutions 135 per 
minute. The s.s. Catalina, 400ft. by 48ft. by 31ft., 4950 tons, 
built by Chas. Connell and Co., Scotstoun, engined by Dunsmuir 
and Jackson, of Govan, is also fitted with a propeller Deita bronze, 
17ft. 6in. diameter, 21ft. pitch, each blade weighing about 35 cwt. 


Ir is stated that a proposal has been submitted to the 
Department of Public Works to construct a tunnel below the bed 
of the Neva at St. Petersburg. It will be circular in section, 
43ft. in diameter, and 410ft. in length. Throughout its length, it 
will be divided into four storeys or stages. In the first, presumably 
the uppermost, all the telegraphic and telephonic cables will be 
laid. The second will be reserved for the use of pedestrians. 
Carriages, wagons and other vehicles will have a right of way 
through the third, which is the largest of the four, while in the 
fourth itself will run the tramears. The cost of the construction 
of the tunnel has been estimated at a little more than £400,000. 


Reports show that Argentine trade is rapidly im- 
roving in most important particulars. While the total foreign 
imports of the republic for 1891 were £15,289,685, they amounted 
for 1892 to £19,579,801 ; and the exports, which in 1891 amounted 
to £20,133,469, were in 1892 £22,933,485; while the revenue 
derived from the customs duties in 1892 was nearly 74 per cent. 
more than that in 1891. The imports from the United Kingdom 
in 1892 were 25 per cent. more than in 1891, and those from every 
other European country also showed a large proportionate increase, 
while the imports from the United States more than doubled. 
Last year the trade of the Argentine Republic with the United 
al a was over a fourth of its total foreign trade, that with 
France being about a sixth, Germany, Belgium, Brazil, Italy, and 
the United States coming next in order, the trade of the last 
being less than a quarter of that of this country. The articles of 
import in which the increase has been most noticeable are woven 
and spun goods—from 14 to 30 million gold dollars—iron and 
machinery, refined sugar, common wine, coal and fuel, and wood. 
On the other hand, the imports of railway materials declined from 
16 million gold dollars in 1891 to less than three millions in 1892 ; 
but in the former case the orders had been given before the 
financial crisis. Similarly in exports there has been a great 
increase in meat, wheat, linseed, and wool ; while the quantity of 
maize exported in 1892 was nearly seven times that of 1891. Great 
strides were made by agriculture in the Argentine Republic during 
the last year. 


A coNTEMPORARY remarks that “centrifugal cream 
separators are now so largely used in this country that attention 
ought to be called to the danger which is always an accompaniment 
to the terrific speed with which the bowls revolve.” It quotes 
La Patriote, a daily paper published at Brussels, which has given 
an account of an accident which recently occurred at the dairy 
belonging to Count de Villermont, Saint Roch Castle, Couvin :— 
‘*A cream separator had been recently placed in his dairy, which 
was capable of a speed of 3000 revolutions a minute. Ata time 
when the bowl was revolving at the rate of 2500 revolutions a 
minute it suddenly burst, wrecking everything in the dairy, and 
seriously injuring four men and awoman. One of the men, Gerard 
Tasset, had his leg fractured in several places, and his injuries 
were expected to terminate fatally. Few persons realise the 
terrific speed with which these bowls revolve, or the danger which 
always exists of their bursting under such pressure. In this case 
the fragments of iron flying about broke everything in the dairy 
into small pieces, carried the window bodily away, and made deep 
holes in the walls and ceiling, the damage done being estimated at 
£160. These separators are now used all over the world, and it 
would be a good work if the whole history of this accident could 
be thoroughly investigated and reported upon. Our own Board 
of Agriculture ought to obtain some trustworthy information for 
the benefit of British users of these machines.” We would ques- 
tion the 2500 revolutions, as well as many of the facts, if the state- 
ment about carrying the window away bodily is to be accepted. 


THERE are cases where it pays better to use many 
small engines instead of one or two large engines, although this 
may not he the case in cotton mills. An American contemporary 
says :—‘‘ When the great Spreckel’s sugar refinery was built some 
four years ago, not only was the subdivision of power so completely 
carried out as to involve over sixty engines distributed on the 
several floors of the enormous building, and practically doing away 
with shafting and belts altogether, but high-speed engines were 
selected, “— most of them set without foundations. Non- 
compound engines were employed, from the fact that the various 

rocesses utilised all the exhaust steam which could be made. 
is refinery has since passed into the ownership of the American 
Sugar Refining Company, and further enlargements are now in 
progress, and an order has just been placed for five more engines 
of 100-horse power and one of 75-horse power, making sixty-eight 
engines now operating in this refinery. An interesting feature 
developed in this establishment has been in the matter of repairs 
and stoppages. The master mechanic keeps on hand a set of 
duplicate parts for each size of engine, and covering such parts of 
the engine as are most subjected to accident or wear. hen a 
part is worn out, or an accident occurs, he gives the spare part to 
the engineer in charge of that particular department, and it is at 
once put in place, the old part being returned to the shop and 
overhauled at leisure. In this manner there is no delay, and the 
maintenance account is reduced to practically nothing. A similar 
subdivided plant, involving forty-two engines, was installed at the 
rint works of the Dunnell Manufacturing Company, Pawtucket, 
Rt, and its chief engineer reports that the total repair bill for 
the first year of continuous operation was less than three dollars,” 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, wn order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Cupotas.—W. H. T.—A letter awaits application by this correspondent. 

InquireR.—SLiaG Woor.— Messrs. Wilson, Pease, and Co., Middlesbrough. 

Erratum.—Jn our last impression, page 496, middie column, second para- 
graph, third line from the end, for ** this” read “‘ the admiasion.” 

A. D. B.—You will find full descriptive particulars, with illustrations, of 
the Broken Hill silver-lead mines in THE ENGINEER for August Ist ang 
"9th and October 21at, 1890. 

J. B. (Chatham).—The whole question of feed-water heating has been fully 
dealt with in THe ENGINEER. The success or failure of small water-tube 
marine boilers does not depend on the temperature of the feed-water, but on 
its purity. It can scarcely be said that a quite satisfactory grease filter has 
yet been produced. The best way to keep grease out of the boilers is to put 


none into the cylinders, —_— 
WOODITE. 


(To the Editor of The Engineer.) 


Sirn,—Can you or any of your readers give me the address of the 
makers of woodite ? a. Si 
Coventry, June 14th. Bar 





TOILET COMB MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I should be obliged if any of your readers could give me the 
names of firms who are makers of machinery for making toilet combs. 
London, June 12th. HERBERT CowaRD. 
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weekly and post free. Subscriptions sent by Post-office Order must be 
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ARMOUR QUESTION PUZZLES. 


Reports come to hand of a curious question which has 
arisen in connection with ships’ armour. As all who 
have read reports on experiments during the last two 
years are aware, America and England have, by means 
of the Harvey and Tresidder processes, broken up the 
hardest and toughest shot that can be manufactured, by 
means of a very hard skin which resists the shot sharply 
and abruptly before it receives any support from 
the surrounding metal with which it enters. The plates 
subjected to the Harvey process have undoubtedly, 
both at St. Petersburg and at Portsmouth, behaved far 
the best of all plates hitherto tried. At the same 
time it is to be said, in justice to Tresidder, that had 
his process been applied to plates giving better support 
than the plastic wrought-iron foundations of our 
compound plates, it would have given much better results 
than it did. Harvey’s plates have ellowed the shot to 
enter deep in notable earlier cases when the water-chilling 
has been imperfectly performed. Indeed, these magni- 
ficent plates to give their best results depend on three 
elements over and above the selection and excellence of 
steel, and the skill in working :—1st, the Harvey process 
of carbonising the front of the steel so as not only to 
harden it directly, but also to enable it to be hardened 
further by chilling; 2nd, the chilling by jets of water; 
3rd, the presence of nickel. The second of these has 
been at least as completely carried out by Tresidder as 
by Harvey, indeed, until the later experiments, more per- 
fectly performed by means of a sort of gridiron frame of 
pipes and jets. Harvey’s plates now stand first in the 
field, but the skins of Tresidder’s have broken up shot 
as abruptly as could be conceived. In some instances, 
indeed, so completely, that we have seen plates to 
which no metal of the shot has adhered, the whole 
having bounded or slid off, leaving only a slight in- 
dent. We mention this fact especially with reference 
to a curious question which has recently come up, which 
we propose to notice presently, and which is the main 
reason for calling attention to the subject. American and 
English makers have been first in the field with these 
hard surfaces; doubtless plates are now receiving them 
on the Continent, but they have not figured yet in any 
international competitions. Armour, then, has recently 
made a distinct advance, and has held its own much better 
against the gun than for many years past. Under these 
circumstances it must be disheartening to armour-plate 
makers to be suddenly told that the Russians have 
discovered a shot which does not mind the plates with 
hard skins, and holds its own against them nearly as well 
as against those of an ordinary character. From more 
than one source the information has come to hand as to 
what this remarkable Russian shot is. It turns out to be 
an old friend, or rather so ephemeral was the part it 
played in experiments, that it might be termed a ‘‘ casual 
visitor” rather than a ‘ friend.” 

During the series of trials made by General Inglis’ plate 
and projectile sub-committee in 1878, the curious fact tran- 
spired that a Palliser projectile which failed to perforate a 
compound plate when fired directly at it, was able to get 
through the same plate if an additional wrought iron 
plate was placed in front of its face. The explanation 
was that the shot broke up if abruptly stopped in 
air by striking the hard compound face, while if it 
first entered two inches of wrought iron, it received 
support, and then was enabled to pass unbroken through 
the entire compound plate. In fact, the energy wasted 
unprofitably after fracture in the first case, was much 
more than sufficient to carry the shot through two 
or two and a-half additional inches of iron. Following 
this up, Major English, we believe, suggested that a cap 
or nozzle of wrought iron on the point of the shot might 
produce a similar effect. This was tried, and at first 
gave some promise, but was very soon given up. It may 
be easily seen that it was unlikely to act well striking at 
an angle, as shot do on service. Even directly, however, 
the benefit was too questionable to be worth further trial. 
This wrought iron cap, it appears, is the characteristic 
feature of Russian projectiles. Clearly conditions are 
more promising now than in 1878. Then we were deal- 
ing with a hard layer extending for some inches into the 
plate. Now we do not mind the hardness of this thick 
layer; our real difficulty is with a mere film of adaman- 
tine hardness, and the period of support specially 
needed by the point is consequently decreased, for 
the Holtzer shot is abundantly able to hold its 
own against fairly hard steel if once it gets through 
the film on the face ; so that although our past experience 
was not of an encouraging character, the cap deserves 
another trial. There are, however, some curious little 
difficulties about it. In old days the cap was held by 
pins, now the shot head is hardened by processes that 
would prove ruinous to the integrity and soundness of a 
head that had open holes left in it. Is there any method 
of making the cap adhere to the point? It is only re- 
quired to hold until the projectile starts fairly on its path, 
but should it happen to come off before that time in the 
bore of the gun, it would probably act as a wedge, and 
burst the piece. This is at present the most interesting 
feature in armour, but it is not the only doubtful question 
calling for investigation. We have now various “ cross- 
breeds "’ of armour-piercing projectiles, if we may term 
them so, called steel armour-piercing common shell, forged 
and cast-steel common shell, &c., which are coming into 
active play. Quick fire has outgrown its original work 
of dealing with torpedo-boat attack. Quick-fire guns 
now pour in tough steel shells of various weights up to 
100 lb. each and more, with an energy and bursting 
charge that may effect destruction of the weaker parts of 
ships, at such a rapid rate that the extension of thin 








armour plates has become a necessity, and this can only 
be made thick enough to deal with the less direct, or less 
heavy blows of the quick-fireguns. With the excellent pro- 
jectiles now made, has come in more acutely the question 
of carrying high explosives into ships, the possibility of 
which must greatly depend on the relations of the power 
of shell to the resistance of armour face; and in connection 
with this, a number of points arise as to fuze action, 
safety of high explosive compounds, and others which 
cannot here be discussed. As we have before noticed, 
the German shells containing wet gun-cotton charges 
coated with paraffin gave extraordinary results two years 
ago, but we have not heard much of them lately. One 
thing seems obvious, namely, that the rapid progress 
made in various ways makes it apparent that the older 
structures, guns and projectiles, have in these days a very 
poor chance against those of more recent construction. 


TURNING STEEL TIRES. 


One of the most tedious and vexatious of mechanical 
operations is the turning—or, rather, the re-turning—of 
steel tires. The work can only be done slowly, and 
instead of the metal coming away in long spirals or 
shavings, it is, so to speak, hacked off, the whole job 
being, in fact, a cross between scraping and cutting. 
Chilled rolls are trued up by very special methods. The 
surface of the roll does not move faster than 3ft. per 
minute as a maximum, and the cutting tool is square in 
section, measuring about lin. on the side and 3in. long. 
The tool or “‘ die” is as hard as it is possible to make it, 
and is wedged up against the roll, the corners being 
employed to scrape away the chilled metal, which comes 
off in dust. A steel tire is not nearly so hard as a chilled 
roll, but it is tougher and very troublesome to deal with. 
Various devices have been employed to facilitate the 
work. Diamond tools—bort—have been tried in the 
United States, but the results were not, we believe, satis- 
factory. Mr. Webb has found that by wetting the tools 
with petroleum—ordinary paraffin lamp oil—the speed 
of cutting can be greatly augmented. But we cannot 
find that paraffin oil is used for this purpose anywhere 
save at Crewe. 

Railway tires as they come from the makers are not 
very hard. The carbon percentage is kept down in order 
that brittleness may be avoided. The average tensile 
strength of the metal is about 30 tons, and the extension 
20 per cent. It is only after the wheels have been run 
for some time that the tires become hard, and the cause 
of the hardening is obscure. Curiously enough, steel 
makers and metallurgists seem to have paid little atten- 
tion to the matter. In one sense, of course, it is good 
that tires should be hard; but to say nothing of the cost 
and delay entailed in turning very hard tires, we have a 
very pretty problem presented for solution. It may be 
taken as certain that the action of the brake blocks has a 
great deal to do with the hardening ; for, although tires 
which are not braked do become harder by degrees, 
the hardening is not nearly so great as that brought 
about apparently, at all events, by the action of the cast 
iron brake blocks. It is frequently assumed that the 
steel becomes hard because it is heated and cooled. 
The friction, of course, warms up the tires very much, 
but we cannot accept this as a satisfactory explanation. 
Pieces of new tire, heated red-hot and cooled repeatedly, 
have not become sensibly harder. The percentage of 
carbon is too small to give a steel capable of being tem- 
pered. By heating the metal to a bright white heat, and 
taking exceptional means to cool it very rapidly, a certain 
amount of hardening has been with some tire steels 
obtained. But there is nothing analogous to this in 
railway practice. Tires are never raised to a red heat 
by the brake blocks. Small portions no doubt vanish in 
the shape of sparks, but the heating which results in the 
production of sparks is intensely localised, and then in 
any case the subsequent cooling of a wheel is a tedious 
process. There is nothing at all about itlike the quench- 
ing process used in tempering steel tools, for example. 
Some other cause, then, must be sought, and the only 
theory which is at all satisfactory supposes that the tire 
takes up carbon from the cast iron brake block, and so 
becomes harder. It must not be thought that the 
hardening only affects avery thin superficial skin; on 
the contrary, it extends down some distance into the 
tire. We have heard turners state that the whole tire 
becomes hard, but this we do not believe. Each time 
that they turned up a tire they have found hard metal to 
be cut, but this simply results from the hardening process 
being repeated after each turning. The question then 
remains for solution, is it possible that steel can take up 
carbon in this way from the cast iron ? 

It is known that if bars of wrought iron and cast 
iron are bound together and placed in a cementing fur- 
nace the cast iron will lose carbon, and the wrought 
iron will gain it. But the temperature is high, 
and the process, which is very uncertain, takes many 
hours for completion. There is nothing strictly analogous 
to this in the action of a brake block on a wheel, and it is 
not easy to see how the theory is to be supported. 
Unfortunately there do not appear to be any trust- 
worthy experiments recorded proving that the percentage 
of carbon has augmented. The nearest approach to such 
investigation is supplied by the tests made in the exceed- 
ingly rare event of somebody being killed in a railway 
accident caused by the fracture of a tire. In more than 
one case we believe that more carbon than was antici- 
pated or desirable has been found in the fragment of the 
broken tire, but the maker has been held responsible. 
Yet it is possible that the brake blocks were really to 
blame. Another explanation is that the heavy pressure 
and the high temperature combined render the 
metal much more dense than it was when first 
made; that, in short, a distinct molecular change 
is brought ‘about, analogous to the hardening 
caused by cold rolling. The effect produced by an agate 
rubber in the production of copper by the Elmore process 
may be added as another illustration. It is not impos- 
sible, we think—indeed, we are willing to admit that it 
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is probable—that the metal of the tread of the tire is thus 
made more dense. But, granting this, it has yet to be 
roved that a steel thus augmented in density is rendered 
er to anything like the extent usual; and, again, 
the explanation cannot in any way account for the 
hardening of the flanges. It seems, therefore, after all 
the points have been considered, that we must accept it 
as proved that some ill-understood molecular change 
takes place in the steel, and that this change is brought 
about by the heat and the pressure of the brakes. It 
remains to be proved that crystallisation takes place. 
The subject is one that deserves, and will, we think, 
repay investigation. 

We have heard it stated that no hardening whatever 
takes: place, that the whole thing is a figment of the 
brains of locomotive superintendents, and that the delu- 
sion is skilfully maintained by turners in order to get a 
higher piecework price. Those who speak in this way 
have, however, no real knowledge of the subject. It is 
quite true that the hardening is neither uniform in its 
occurrence nor in its amount; but none the less does it 
take place. The inquiries that have hitherto been under- 
taken, in this country, at all events, to settle the question 
have resulted in practically nothing. No one can say 
positively at this moment why the tires of braked rail- 
way wheels become hard. It is possible that some of our 
readers can throw light on the subject. If so, it is desir- 
able that the facts should be made public. 


ENGINEERING PROSPECTS IN BRITISH COLUMBIA. 


THERE seems to be a strong likelihood that before very 
long an endeavour will be made to develope the wonderful 
resources which the colony of British Columbia is known 
to possess. The endeavour, if persevered with, must 
necessitate the execution of a great diversity of engineer- 
ing work, and it appears desirable, therefore, to call atten- 
tion in advance to the prospect of much remunerative 
employment being made available in that remote province 
of ourempire. The scheme which has from the begin- 
ning, as we understand, been taken the greatest inte- 
rest in by Sir George Campbell, K.C.M.G., will be the 
direct outcome of the desire on the part of the British 
Government to secure to the crofters of our more northern 
Scottish islands a place of emigration wherein their home 
pursuits may be profitably continued. With that end in 
view the home Treasury has consented to advance to the 
Government of British Columbia the sum of £150,000, 
conditionally on eligible settlement being found for 1250 
crofter fishermen. To back up this promised aid, the 
provincial Legislature has assigned to the promoters of the 
scheme about to be formulated, 500,000 acres of land in 
various portions of its territory, the selection of the 
several lots being mainly guided by their eligibility for aid- 
ing in the development of the almost overstocked fishing 
grounds which the extended maritime coast of the province 
possesses. It is almost needless to point out the great 
stimulus the development of this large area of land must 
afford to engineering enterprise. It is stated that the 
many inlets and bays of the coast of British Columbia 
extend to a total length of 7000 miles, a sea-board which 
abounds with fish of the finest description, and that in such 
profusion that at the present time, in the absence of a suffi- 
ciency of trustworthy labour, the waters have become, as 
we have before observed, almost overstocked. Indeed, 
one of the sights shown to travellers by the Canadian- 
Pacific Railway, and which perhaps almost more than 
any other of the many marvels to be witnessed through- 
out that route excites their wonderment, is the almost 
total jamming-up—if we may so express it—of the Fraser 
River by the millions of salmon which at certain seasons 
ascend that stream from the sea. So severe is the 
struggle to pass upwards, that the fish literally fight 
among themselves for the passage, and the successful 
ones arrive at length with, figuratively, ‘“‘ their coats 
almost torn off their backs,’’ being nearly denuded of 
scales before their final goal is reached. We cite this 
evidence of the abundance of this “‘ harvest of the sea ”’ as 
illustrative of that of many other valuable varieties of 
edible and oil-yielding fishes; while, in addition, the 
shores teem with immense numbers of the valuable fur 
seal now in such great demand. Already local effort has 
done somewhat towards the utilisation of these vast 
natural resources, and the canning and refrigerating 
processes are even now carried on by several large 
establishments. No better locality could, we should say, 
have been selected for the settlement of our Highland 
crofter population, the condition of which has been made 
known to us by the report of a Special Commission. 
The western terminus of the Great Canadian Pacific 
railway at Vancouver is so situated as to give ready and 
proximate access to the several points at which it is in 
contemplation to establish settlements, and doubtless 
these, as time goes on, must demand a large extension of 
railway facilities. 

But it is not alone to the fishing industry that we 
may look as affording openings for the employment 
of those many members of the profession we repre- 
sent who now find it difficult to dispose of their 
services. While that industry will necessitate the con- 
struction of many piers and other maritime works of 
engineering, boat building and many other allied branches 
needing professional skill also receiving stimulus, there 
is every prospect that the great mineral resources of the 
province will at the same time receive development. 
Coal is known to abound throughout it, and this of a high 
quality ; the fields already worked at Nanaimo alone now 
employing 8000 men, while the market for the fruits of 
further extension is practically illimitable. Iron ore is 
now worked to the extent of 10,000 tons per annum, and 
copper, platinum, and gold have also received attention. 
With transport facilities developed, it is certain a wide 
field in this branch of engineering employment will be 
opened out. Saw-mill machinery must ere long be in 
wide demand, for the forests of the province would seem 
to contain almost inexhaustible supplies of the valued 
Douglas fir (Abies Douglasii), unequalled for the 
yielding of ships’ spars, attaining as it does a height 





of over 800ft., while the circumference at 6ft. from 
the ground has been found to range from 80ft. to 
50ft., the first limb starting at about 160ft. from 
the base. The cedar grows of great size and in 
abundant quantity, and the hemlock, so valuable for 
tanning purposes, oak, spruce, cyprus, maple, and alder, 
are to be found in many parts. The working of the 
valuable timber supplies is as yet in its infancy. The 
extension of it depends upon the future work of the 
engineer. Given roads, railways, and developed water car- 
riage, none of which can be attained to without supplying 
wide employment to our professional brethren, there is a 
future before the timber trade of British Columbia which 
may well excite hopeful anticipations. An element most 
important for our younger engineers to consider is the 
mild and fine climate of the region described. Influences 
such as the Gulf Stream exerts upon our own islands 
render the conditions of residence in British Columbia 
very different to that in other parts of Northern America. 
The intense cold of Canada is almost unknown there ; the 
lowest recorded minimum temperature during the month 
of December, 1889, at Victoria was 27 deg., the mean of 
that month being 37°34 deg.; the minimum of July was 
85 deg., and the mean 60°70 deg. Snow only fell at that 
place on three days during the same year. These figures 
will convince those of our engineers who may see in the 
province a possible future field for employment, that the 
hardships generally attributed to life in the British settle- 
ment of North America are almost entirely absent from 
it, and so fascinating is the country, that one of the highest 
officials of the local government personally known to 
us has repeatedly declined high promotion in other of our 
colonies rather than quit a land which possesses for him 
all the attributes which render life agreeable. We cordi- 
ally recommend our younger engineers to think of the 
probable successful openings they would be likely to find 
on this part of the seaboard of the Great Pacific. 


AN EXTRAORDINARY LOCOMOTIVE. 


Amone latest developments of electrical invention is 
the extraordinary locomotive patented by Mr. Heilmann, 
and now being constructed in France. With the 
details of this curious machine it is not necessary 
to trouble ourselves. It will suffice to say that it will 
weigh 100 tons, and resembles an ordinary locomotive 
and tender. The frames of both are continuous. The 
whole is carried on two eight-wheeled bogies. Instead, 
however, of the tank, the tender carries a -compound 
engine anda dynamo. The boiler supplies steam to the 
engine which drives the dynamo, and that in turn supplies 
electricity to motors placed under the machine which 
cause the rotation of the driving wheels. The speed in- 
tended to be attained is 100 miles an hour. This is 
obviously at first sight a mechanical absurdity, and a 
natural curiosity is excited as to the method of reasoning 
which could have satisfied an engineer or electrician that 
such a machine could be an improvement on the normal 
locomotive. We are indebted for what we know about 
this invention to a paper by Mr. C. S. Du Riche Preller, 
M.A., and the following quotation sets the ideas of the 
inventor before us with sufficient lucidity :—* At first 
sight it seems almost paradoxical to thus use a locomo- 
tive for first converting steam into motive power, then 
using this for generating electrical energy, which in turn 
actuates the motors, each of which stages necessarily in- 
volves some loss of power. But such an argument would 
not be entirely sound, as under some conditions of 
working the steam is used more uneconomically in an 
ordinary locomotive than it would be in a well-made 
engine employed for generating electric current. How 
far this fact will form an efficient offset to the theoretical 
objections just named is, however, a matter which must 
be settled by practical trials.” Evenif we assume for the 
sake of argument that the dynamo has an efficiency of 90 
per cent., and that the motors are equally good, it is clear 
that little more than 70 per cent. of the indicated power of 
the engine can reach the driving wheels. But in the 
normal locomotive not more than 10 per cent. of the 
indicated power of the engine is expended in overcoming 
friction, so that the locomotive has an advantage 
of 20 per cent. over Mr. Heilmann’s machine. We 
do not suppose that the inventor disputes this. He 
bases his arguments on the assumption that the ordinary 
locomotive is a very uneconomical machine, as ordinarily 
made, and that even after 20 per cent. has been lost in 
the dynamos and motors, he can save considerable 
quantities of fuel, thanks to the superior economy of his 
engine and boiler. It would perhaps be hardly worth 
while to dispute the point, if it were not that many 
engineers otherwise well informed are quite ignorant of the 
real efficiency of the locomotive, and are unfamiliar with 
the very special and peculiar conditions under which it 
works. We can assure our readers that the locomotive 
is probably the most economical non-condensing engine 
in the world—at least, as used in this country—and there 
can, we think, be no difficulty in showing that Mr. 
Heilmannis labouring under a mistake if he assumes that 
he can reduce the consumption of fuel per train mile by 
the interposition of a dynamo and motor between the 
engine and the rails. 

Not many direct experiments have been carried out 
with the locomotive for the purpose of ascertaining the 
consumption per indicated horse-power per hour. The 
difficulties standing in the way are numerous and serious. 
The steam pressure in the cylinders is constantly 
changing, so is the speed, and the utmost that can be 
hoped is the getting of a large number of diagrams 
and averaging the power—a very unsatisfactory 
method. The Great Western Railway many years ago 
carried out many experiments, and arrived at the con- 
clusion that engines of the Great Britain type did not 
burn more when hauling a train on the level line between 
Paddington and Swindon than 2% lb. of coal per horse per 
hour. When indicating nearly 500 horse-power, the 
consumption of steam was at the rate of 29 1b. per horse 
per hour. When “ notched up,” the same engine indica- 
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the Caledonian Railway is stated by Mr. D. K. Clark to 
have used from 25°64 lb. to 29°86 lb. per indicated horse. 
power per hour. Assuming that each pound of coal 
represented 91b. of steam, it will be seen that the con. 
sumption was under 8 lb. per horse-power per hour, and 
this is commonly regarded by locomotive superintendents 
as approximately the normal rate. Mr. Heilmann must 
then, if his locomotive is only to be as good as the ordinary 
engine, manage to geton with 2°4lb. of coal per horse 
per hour, and if he wants to make a decided success, he 
will have to get downto 2lb. But if his boiler evaporates 
10 lb. of water into dry steam per pound of coal, his 
engine must run with 20 lb. per horse per hour; and the 
compound engine which will do this under the exigences 
of railway work has yet to. be found. There is nothing 
indeed about the engine which he has designed to induce 
us to believe that it will be specially economical. 

But the matter does not end here. Hitherto we have, 
for argument sake, admitted that it is possible to con. 
struct a dynamo and motor, each of which will have an 
efficiency of 90 per cent. But such efficiency only exists 
upon paper. It is got in the testing-room while 
everything is new, and sound, and clean, and when the 
dynamos and motors are loaded exactly to the right 
point, and run at the best speed. In our impression for 
May 26th we gave the results of a trial carried out by 
Mr. Anderson with an engine and dynamo, in which 
the combined efficiency of the engine and dynamo 
was 86 per cent. No one is rash enough to suppose that 
such a result could be obtained under ordinary conditions 
of working for any lengthened period, and to this loss we 
have to add that due to the motors. Contrast this with 
the probable loss in such an engine as Mr. Stirling's 
Great Northern outside-cylinder engines, or indeed the 
locomotives on any of our railways, and it must at once 
be evident that it is impossible to reduce waste as 
between the piston and the rail, to a lower amount. Nor 
is it possible to see in what way Mr. Heilmann’s method 
of compounding is likely to give a more economical 
engine than that of Mr. Worsdell or Mr. Webb. It is 
not easy, again, to find a situation less well adapted to 
getting a high efficiency out of an electric plant than is 
arailway. To get the best possible result out of any 
steam engine it should be run with great steadiness at a 
speed found by experiment to be the best suited for it. 
The same statement holds good of dynamos and 
motors. The motors in steam launches often give a very 
satisfactory result, because the speed is very steady. 
Compound and triple-expansion engines at sea give high 
results for the same reason, there being no violent fluctua- 
tions in power or speed. It is, however, still an open 
question in this country whether the compound locomo- 
tive is or js not really more economical than the best 
simple engine; although in. the United States—where 
any change must be a change for the better, as far as 
the consumption of fuel is concerned—the case is different; 
and no doubt this uncertainty here is mainly due to the use 
of the compound system under conditions which are not 
calculated to bring out its best points. It is possible that 
Mr. Heilmann will drive his engine and dynamo at a 
constant speed up hill and down. If he does, it is easy 
to see that the engine cannot be economical on the one 
hand, or the motor on the other; and matters will not be 
mended much if the engine, dynamo, and motor all run 
slower or faster together. 

The truth of the matter is that locomotive engines are 
admirably adapted to discharge special functions, and it 
will be found in the future, as it has been found in the 
past, very difficult to effect any radical improvement in 
the best modern locomotive practice. The electric car 
has ‘no doubt a great future before it, but the electric 
car will have to work in its own way and 
perform its duties on its own specialised systems. No 
possible good can come of an attempt to combine 
the electric car and the ordinary steam locomotive 
in the same vehicle. The result will be disastrous to 
both. In Heilmann’s engine we have, after all, nothing 
but the intervention of gearing in disguise between the 
engine and the driving-wheels. As far as we can see, 
just the same result could be obtained by fitting the 
crank shaft of the engine with a spur pinion instead of a 
dynamo, and providing a suitable spur wheel on the 
driving axle to gear with it, coupling-rods or other spur 
wheels being added to impart motion to a second or third 
driver. On the whole, the waste of power would pro- 
bably be less with gearing of this kind than with a 
dynamo and motor. But then that idea is old and scarcely 
worth the cost of a patent. Mr. Heilmann, it seems, 
has learned that a speed of 116 miles an hour was ob- 
tained by an electric model car by Mr. Weems, and he has 
jumped to the conclusion that there is some special con- 
nection between high speeds and electricity. It is not 
the first time that conclusions similar in kind have been 
drawn from inadequate premises. The case of Tenter- 
den steeple and the Goodwin Sands suggests itself as an 
example. 
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THE GROWTH OF OUR COAL EXPORTS. 


One of the features of the trade that is most striking is the 
enlargement of the coal exports concurrently with the return 
to very low prices for our coal. This year so far we have 
exported 11,565,377 tons of coal and coke in the first five 
months—some 760,000 tons more than in the corresponding 
period of last year. The largest part of the increase took 
place in May, and it is noticeable that the enlargement was 
in the shipments to nearly all the great buyers of coal from 
us, but especially the Scandinavian countries. The earlier 
months of the present year saw a very limited coal export, 
because many of the northern ports were then ice-bound, and 
the increase last month was due to the making up of the 
quantities that might then have been sent. The fact that 
there has been so large an increase in the face of the idleness 
of so many steamers is remarkable, for a not inconsiderable 
part of the coal that we export is to coaling stations where 
it is used by British and other steamers, though much is, of 
course, sent out for many uses in the countries it is exported 
to. The cheaper that our coal becomes, the larger the area 
over which it can be properly distributed against the com- 
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ition of many other coal-producing districts and countries; 
ae pte it is that the period of dulness in the trade, and of 
low prices, is usually a period of enlargement of our coal 
exports, whilst it is often a time when the home consumption 
of coal for manufacturing purposes shows a some- 
what serious falling off. So far this year our coal 
exports—apart from the quantities supplied to steamers 
that are engaged in the foreign trade, and that take 
large quantities of bunker coals from British ports—our coal 
exports have this year averaged over 2,300,000 tons monthly 
—a quantity that shows a very considerable growth over the 
average of a few years ago. And it is a trade that may be 
expected to be muchenlarged. When Sir William Armstrong 
made his famous presidential address at the meeting of the 
British Association thirty years ago, he remarked on the 
“enormous total of 86,000,000 tons” of coal that was then 
produced in the United Kingdom. Our present production is 
now 181,700,000 tons yearly; and the quantity that is ex- 
ported from the United Kingdom is about a third of the total 
output of thirty years ago—a growth that was not then 
anticipated by Sir William Armstrong. It is noticeable, 
however, that there is to be added to the large export a con- 
siderable quantity that is used in British steamships engaged 
in the foreign trade—a quantity that fluctuates with the 
general over-sea trades of the world. But times of low prices 
of coal do not have always the same effect on the quantity of 
bunker coal sold, for the margin between the price of coal 
here and at coaling stations is reduced, and thus there is not 
the same need to take large quantities hence as bunker coal. 
But the two quantities—the exported coal and that for 
bunkers together—show a growth that is not often checked, 
and that is one of the most remarkable features of the trade. 


GERMAN TRAM RAILS FOR GLASGOW, 


Tue Corporation of Glasgow, on behalf of the citizens, 
enters in Julynextyearinto formal possession of another exten- 
sive property in the shape of the city tramways, and in con- 
nection with this acquisition a question involving an import- 
ant and far-reaching principle has arisen, which after 
exciting a good deal of strong feeling, has been disposed of in 
strict accordance with the doctrine of absolute Free 
Trade. To complete extensions of existing lines decided 
upon by the Town Council, 1000 tons of steel rails and some 
40 tons of fish-plates are required. Tenders were accordingly 
asked and received, the three lowest being from a Glasgow 
firm, a Darlington firm, anda London firm respectively. The 
London firm quoting for German steel rails, offered to supply 
both rails and fish-plates for an overhead price of £4 18s. 6d. per 
ton delivered in Glasgow. The Darlington offer was £5 1s. 
per ton, while the Glasgow firm asked £5 2s. 6d. per ton for 
the rails, and £7 5s. per ton for the fish-plates, making the 
price for the total quantity £289 more than that asked for the 
German rails. The tramway committee, taking all things 
into consideration, and especially the depressed state of the 
home steel trade, decided by a majority, in spite of the 
difference in price, to give the order to the local firm. In so 
doing, however, they soon found that they had reckoned 
without their host. Their decision evoked a_ perfect 
howl of indignation from the enlightened press of 
the ‘second city.” Even a new labour organ started 
in the interests of, and owned by working men, waxed 
eloquent in pointing out the absurdity of bolstering 
up local firms by a most objectionable form of pro- 
tection by bounty paying. At the last monthly meeting 
of the Council the unfortunate tramway committee men were 
soundly lectured on their stupidity and ignorance, the order 
for rails was triumphantly sent to Germany, and Glasgow 
again breathed freely. This is no doubt very fine and heroic, 
but in view of the fact that many of the Scotch steel concerns 
are almost at a standstill, that several of them have been work- 
ing for a long time past ata loss, that thousands of work- 
people are on the verge of starvation, and that the German 
steel maker is protected against our competition by a heavy 
import duty, itis not easy to avoid the reflection that there 
must be something wrong somewhere. 


SANITARY DANGER FROM THE MANCHESTER SHIP CANAL. 


For some time complaints have been rife as to the noxious 
exhalations emanating from the banks of the Manchester 
Ship Canal, especially from the partially stagnant water in 
the upper part, and the totally stagnant water in the docks. 
Fortunately, no serious consequence has yet resulted there- 
from, but taking into consideration the prevailing drought 
and hot weather, immunity from cholera, fever, and smallpox 
cannot last much longer. The chairman of the consultative 
sub-committee of the Joint Counties Committee appointed to 
consider what measures should be adopted for the purification 
of the Irwell and Mersey, and to prevent, as far as possible, 
the contamination of the Manchester Ship Canal by the 
pestilent waters of those rivers, describes the condition of the 
canal to be ‘‘a disgrace to civilisation, and a positive danger 
to health.” Ata meeting of the Joint Committee on the 5th 
of June, the chief inspector reported that the water in the 
Ship Canal was in a very bad condition, and the stench from 
it abominable. No sewage matter drained into the canal, 
which was supplied entirely by river water, therefore no great 
improvement in the condition of the canal could be looked for 
until the water in the rivers was better. The water in the canal 
was distinctly worse than that in the rivers, resulting pro- 
bably from the reduced flow and accumulations of mud in 
the bottom, which gave off noxious gases. He recommended 
the more frequent and regular opening of the sluices, so as to 
produce a change of the water oftener. Up to the present 
there had not been any substantial benefit from the labours 
of the joint committee, which had not been able to put its 
extensive powers into force, through commercial, financial, 
and sanitary difficulties. To purify the river will be a costly, 
lengthy, and tedious process. Until this is done the canal 
will be a standing menace to the public health along much of 
its course. At a meeting of the Salford Town Council on 
June 7th, Alderman Walmsley could not find language strong 
enough to express his indignation at the course pursued by 
the directors of the ShipCanal Company. After the river was 
diverted, the old bed remained empty, but forsome weeks past it 
had been gettithg filled up with débris and refuse brought out 
by the dredging machines of the Ship Canal. The stuff was 
tipped not far from the Salford Corporation sewage works, 
and the nuisance was intolerable. The inhabitants of the 
neighbourhood could not open their doors and windows, and 
they were made ill by the bad smells. It was most important 
this nuisance should be put an end to, or else the population 
in the locality where the complaint arose might be decimated 
before the end of the summer. A letter was ordered to be 
Written to the directors of the Ship Canal setting forth the 





chief points. If no notice of the letter is taken, action 
of a stronger nature may be resorted to. 


HYDRAULIC POWER IN MANCHESTER. 


Tue latest undertaking in the direction of the hydraulic 
transmission of power—namely, that of the Corporation 
of Manchester—is a decided advance upon the average exist- 
ing practice in the matter of the pressure used in this class of 
work. Hydraulic transmission has made steady progress 
in this country in all directions during the last forty or fifty 
years. It was successful in its initial stages with water at 
50 lb. pressure, and it has also been exceedingly useful up to 
750 lb., at which most work is done at the present time. In 
connection with the new Manchester power supply works, a 
pressure of 1000 lb. has been adopted. This is about 33 per 
cent. above the usual practice for similar work—we are not, 
of course, at present considering special applications, such as 
steel-compressing, where the pressure reaches several tons per 
square inch. The new Manchester pressure is also fourteen to 
twenty times greater than the pressure in the ordinary mains. 
One thousand gallons of hydraulic water will therefore be worth 
—dynamically—to the power-user from fourteen totwenty times 
the ordinary supply. The pressure is high compared with 
steam, but it is a on account of the small dimensions of 
the parts, though it is probably the practical limit for this 
class of application if leakages are to be avoided. London, 
Hull, and Liverpool afford perhaps the three most notable 
illustrations of hydraulic power supply at present to be found 
in this country in a completed form, and Manchester is hoping 
for a success at least as great as that which has attended this 
class of engineering enterprise in the places named. The 
Cottonopolis works are this week announced to be in an ad- 
vanced state. 
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German Armour Constructions and French Imitations. 
Magdeburg. 1893. 

Unber this title Von Schiitz has published a pamphlet 
dealing with the controversy on the question of French 
and German turrets. We could wish that the title had 
been less calculated to give offence, but at the same time 
it is a case when it seems to us that plain speaking is 
called for. In important works of rival manufacturers 
successful designs are sure to be copied more or less. In 
this case it has been decidedly ‘‘more.” Briefly the 
story of the cupola and turret has been as follows, so far 
as we have known it. Captain Coles first proposed 
revolving turrets both for land and sea service. This is 
very fairly acknowledged, and illustrations of each are 
given in the pamphlet in question. Other nations 
naturally improved on this idea, though Coles’ design 
already contained all the essential features of a turret, 
when Captain Coles was himself drowned in the ill-fated 
Captain. In England and America the turret at once 
took the cylindrical form, both because thick wrought 
iron plates were more easily made into this form 
of armoured wall, and also that for muzzle - loading 
guns, head room close to the gun-port was a neces- 
sity. Consequently conical turrets had little to re- 
commend them, while rounded domes, involving curves 
of double curvature, were out of the question with thick 
rolled iron armour. To this day the low turret required 
for ships of war is cylindrical, but for land defences the 
cylindrical turret is completely superseded. So far as we 
can learn, Gruson led the way in the curved dome. The 
turret and shield were for breech-loading guns, and thus 
head room was not required at the port on this system of 
loading. Chilled iron shields were as easily cast in seg- 
ments for a dome of curved form as for any other. From 
the first, Gruson availed himself of the opportunity he 
had of proportioning the strength of his arched roof to 
the strain that might be expected to fall on it, and both 
for direct and vertical attack he thus obviously secured 
a great advantage that was out of the reach of the early 
wrought iron structures in which muzzle-loading guns were 
mounted. The glacis plate, or vorpanser, and other features 
followed. Von Schiitz gives cuts of successive designs u 
to the modern shielded mountings which were the ce 
of Schumann. Every one has breech-loading guns now, 
and hydraulic power enables steel and wrought iron 
plates, if desired, to be shaped to the curve of a dome, so 
that for land defence a completely flat roof with sharp 
angles would need some very special condition to justify 
its existence. We cannot blame anyone for making 
turrets with curved roofs, any more than for following 
Coles’ original example in making any kind of revolving 
turret. We may fairly claim, however, that men should be 
sufficiently fair to say, without grudging, where they 
have first seen such designs. We cannot suppose that 
we should not have had turrets by this time if Coles 
had never lived, nor that they would not have had 
curved roofs by this time if Gruson had never 
made them; still these men first designed them, 
and we certainly got them much more quickly by 
copying what we saw successfully worked out, than by 
gradually feeling our way to it. French engineers ought 
to have sufficient confidence in their own reputation to be 
able to afford to look such questions fairly in the face, and 
either prove the existence of designs embodying any 
original feature, or acknowledge where it has first ap- 
peared. Now an answer to German claims has been put 
forward by the three great firms of St. Chamond, Chatillon 
and Commentry, and Creusot, but no attemptis made to 
grapple the question in the way Von Schiitz has done, by 
the publication of drawings of designs with the dates 
of their appearance, by which meansthe gauntlet is thrown 
down in the shape of definite matters of fact which can 
be proved or contradicted. We suppose, at all events, 
that no one would contradict that Gruson took the 
lead in the construction of land cupolas. It was 
almost inevitable that others, whether French or of 
other nationality, should copy good features in the 
Gruson models. It was, perhaps, natural that when the 
French manufacturers had developed so far as to com- 
pete with Gruson, and to win orders which might 
otherwise have gone to Buckau, they should congratu- 
late themselves and their country on the fact. The 








mistake was to expect the world to shut its eyes to 
the fact that the main part of their success they owed 
to their rivals. Articles appeared of such a charac- 
ter that an answer was called for on behalf of Buckau, 
and an answer based on such definite facts as made it 
awkward and unpleasant indeed under the circumstances. 
No wording could make it otherwise. Let anyone look 
through the series of designs with dates attached, and we 
think that he will be driven to the conclusion that, as we 
have before said, the only effective answer would be a 
series of drawings of French designs showing priority as 
compared with the known and published records of: the 
Gruson establishment. The French reply offers nothing 
of this kind. The writers very properly claim features con- 
nected with the mountings both of guns and turret which 
are of French origin, but they are not such as touch the 
main question at issue. The French claim most properly 
the lifting of the turret weight, so as to relieve the rollers; 
but, so far as we know, this has not been copied in Ger- 
many. They truly urge that the mounting of the French 
guns in the great turret competition at Cotrocerni has 
been reproduced and has proved more successful than the 
particular plan of attachment to the roof embodied in the 
German turret; but all that this amounts to is that 
Schumann, having employed in previous designs plans of 
the same character as the French one, tried on this occa- 
sion an experiment which was not successful, and there- 
fore afterwards fell back on mountings which are not 
French, because they are shown toh ave existed elsewhere. 
On the other hand, the dome and the vertical grooved are 
in which the muzzle pivoting gun of Schumann moved in 
1885, appear to have been closely copied by Schneider 
and Canet, as shown in the Révue du géne Militaire, 
1891, and Engineering, 1890. If these represent designs 
of earlier date than 1885, it would be well to give evidence 
of it. Failing this, we cannot be blamed for assigning 
the priority to Schumann. This is not a pleasant subject, 
and we shall be glad to drop it. In fact, Von Schiitz’s 
pampilet in French has remained unnoticed by us for a 
long time. It has at last been translated into English, 
and it is evident that the Gruson firm attach considerable 
importance to the controversy which has been raised. It 
would be unmanly to shirk expressing such an opinion as 
we are able to form on the matter. 
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AN IMPROVED TEST TUBE. 


THE accompanying sketch illustrates a very useful improve- 
ment in the construction of test tubes devised by Mr. E. S. 
Hoare, a student at Guy’s Hospital. It will be seen that a bulb 














is blown on the tube. This prevents boiling over, and a test 
tube can be laid down on a table without spilling its contents. 
Thus the thing is so simple and satisfactory, that we under- 
stand the new tube is being used by the thousand. It can be 
obtained of most makers of surgical appliances. 








THE ELECTROPHONE. 





On Wednesday night a private display of the Electrophone 
was given at 47, Whitcombe-street, near Regent’s-circus. 
The Electrophone is a development of the system of trans- 
mitting the sound of music to a distance, first shown on a 
large scale in this country twelve years ago at the Crystal 
Palace. On the stage of a theatre, close to the foot-lights, is 
placed a Naylor Microphone, which has the advantage of 
possessing no fixed vocal length, so that sound is picked up 
anywhere within reasonable limits with equal accuracy. One 
microphone will, it is stated, supply eighty receivers on the 
double-wire system, and half that number on the single sys- 
tem. On Wednesday night the receivers were in communica- 
tion with the Empire and Shaftesbury Theatres. The trans- 
mission was very good. A company has been formed 
to carry out in fact the idea described in Bellamy’s book, 
“Looking Backward,” and to lay on music, speeches, and 
sermons to clubs, hotels, restaurants, and even private houses. 
An ingenious “ 6d. in the slot” automatic box has been con- 
structed, by the aid of which one can have five minutes of 
opera, for example ; and it is even proposed to lay on music 
and songs from Paris to London. Any of our readers who 
visit the exhibition now open at Earl’s Court in the evening 
can satisfy themselves personally as to the merits of the 
mechanism, and the amount of pleasure to be derived from 
it, as there is a large room there fitted up by the Electro- 
phone Company, in communication with several theatres and 
music halls. 








OFFICIAL TEXT-BOOK ON ARMOUR AND ITS ATTACK.—This book, 
by Captain Orde Browne, lecturer on armour to R.A. College, 

oolwich, has now been provided by the author with a —- e- 
ment, bringing it up to date. It is published by Messrs. Dulau, 
Soho-square. It deals with the more recent armour trials in 
England, Russia, and Germany which the author attended, and on 
which he wrote reports for THE ENG:NEER. There are also notes 
obtained by permission from official sources on American and 
English trials, and other information of a non-official character 
on structures and trials. The supplement is made so as to com- 
— book in one volume, but may be obtained separately if 

esired, 
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AMBERLEY ROAD ELECTRIC LIGHTING STATION—HALF PLAN 


Line 


Engine House Room 
mtu caerer oer «apmi Engine am a _——— 
























wor Exhause 








. 


275 Revs 


~~ 





Steor Thap 


Cylinders 













‘V2 bore 





fxcersiors 









Heater 


Manhole 


Flange 








Wi Girder 
























sts : é : _Pagging Pel os A ___. §¥alve Op} 4 
Plverour aiee ea eee \ mar cencatinmaemes | ensaronsenctoeerne eee aeaaan Swe Zt mY 
; Say i : . x De HO rive to Overhead -Tank 
i oo Blow ofr Tank Me anoie eed Water Tank from Cana/ 
+ | Overhead .Tank Capéecity -2600 Gallons 
yg ee cciatninacinbaeinteencntcinnpsnainiineccnewenteenconh: § -fitted-with Bai! Valve 
+. P in a # BES = 
iC He! Tey nati > 7 _ Water meter 
A <3 ost . 9 ss 
Manhole 116 BOX 
Pahiiincadienesl” GRAND JUNCTION . CANAL | Gann Sue 
ELECTRIC LIGHTING IN LONDON. has every facility for attending to it properly. A lean-to The steam generating plant consists of five large 
—— roof is provided over the heaters. From the section on | boilers of the locomotive type, built by Messrs. Hornsby, 
THE AMBERLEY ROAD STATION. page 525, it will be seen that the foundations, both of of Grantham, and arranged side by side in the left half of 


Tur Central Electric Lighting Station, which we are 
now about to describe, belongs to the Metropolitan 
Supply Company, and it may be well to remind our 
readers that this company now possesses five central 
stations, situated at Sardinia-street, W.C., Whitehall- 
avenue, W.C., Rathbone-place, W., Manchester-square, 
W., and Amberley-road, W. The last station was alluded | 
to on page 204 of our issue 10th March last, and we 
described the Sardinia-street station in our issue of 16th 

"a January, 1891, page 43. We are now able fully to illus- 
trate the Amberley-road station, and to describe the 
generating plant. The site upon which the station is 
built abuts on the Grand Junction Canal at the back, and 
has a frontage upon Amberley-road; there is thus every 
facility for delivering coal and stores both by cart and 
by barge. On this page we give a half-plan of the station, 
showing the Grand Junction Canal, the boiler-house, and 
half of the engine-house; and on page 525 a transverse sec- 
tional elevation through the entire width of the station. It 
will be seen that the site is approximately square, and at the 
right end of the plan—above—there is a large open 
yard, which also belongs to the Metropolitan Company, 
and will be available for future extensions. The buildings 
were designed by the staff of the company, under the 
direction of Mr. Frank Bailey, the chief engineer, and 
Mr. Mark Judge, F.R.I.B.A., acted as consulting archi- 
tect. The frontage on Amberley-road is occupied with 
offices and general stores, and the living rooms for part 
of the staff have been built above the offices. Mr. 
Chattock is the engineer in charge of the station. 

It will be seen that the whole building is divided into 
two large bays, one of which is occupied by the engines 
and dynamos, and the other by the steam generating 
plant; the quay along the canal side is protected by a | 
corrugated iron roof. Without entering into great | 
detail respecting the architecture of the building, it will Fig. 1-KAPP ALTERNATING DYNAMO 
suffice to say that it is built inthe most substantial manner; | : 
the engine-house—page 523—is one of the finest tobe found | boilers and engines, are extremely solid, the beds of con- | the boiler - house; an equal amount of space 1s 
in the metropolis, being splendidly lighted from the glass | crete being 6ft. thick, and resting upon the hard|at present vacant on the right hand side, and 
roof, and as all the plant is upon the ground floor, the staff | clay. it is intended to instal more boilers in this part 
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as it was found that its use prevented the slight 
amount of hunting which occurred previously. The 
lubrication of the main shaft bearings and cranks 
is effected from a large box containing small lubri- 
cators which can be separately regulated to feed as 
required. Each engine has a fly-wheel 14ft. diameter, pro- 
vided with eight grooves, and drives an alternator through 
eight ropes lgin. diameter ; the engines make 105 revolu- 
tions per minute. The foundations for these engines are 
extremely massive, and are practically solid from end to 
end of the space occupied by the engines. The arrange- 
ment of the exhaust pipes will be clearly seen from the 
half-plan page. They are 16in. diameter at the point 
where they discharge into the main exhaust pipe. 

There are five alternators arranged in line, as shown on 
the plan, page 524. These are of the Kapp type built at 
the Oerlikon Works, Switzerland, some six years ago. 
Messrs. Johnson and Phillips, who manufacture the Kapp 
dynamos, were not at that time in a position to under- 
take the work. An alternator of this type is shown in 
Fig. 1, but with a belt pulley instead of a rope pulley. 
Each alternator runs at 600 revolutions per minute, and 
gives a current having 100 alternations per second. 
Twenty poles are arranged on each side of the armature, 
and similar poles are opposite each other. There are 
twenty armature coils, and the current is collected on 
opposite sides of the armature from solid gun-metal 
collectors, having two pairs of brushes upon each ring. 
It was found that when these machines were first run 
they made a loud humming noise. This has been 
entirely cured by fitting wooden blocks between the 
poles of the field magnets. The two halves of the 
armature are in parallel, and the bearings of the shaft 
are of white metal run into cast iron bushes. Each 
machine developes 120 ampéres at 1000 volts, and 
requires a maximum exciting current of 70 ampéres at 
50 volts. The armature can be inspected and repaired by 
moving each ring of the field magnets away from the 
centre of the machine by means of a rack and pinion, 
and the top of the field magnet frame can be entirely 
removed; the diameter of the armatures is 5ft. 6in. Two 
exciters supply current to these alternators, these are of 
the Kapp-Allen type. The dynamos are shunt-wound, and 
each developes 50 volts and 300 amperes at a speed of 275 
revolutions per minute. Each machine is driven direct 
by an Allen engine, controlled by a governor acting upon a 
balanced throttle valve. The cranks of these engines are 
placed at 180 deg. apart, and the cylinders are respectively 
6in. and 12in. diameter by 6in. stroke. Water relief valves 
are provided upon the cylinders, and the low-pressure 
valve is of the ordinary D type, while the high-pressure 
valve is of the piston type. It is intended to fix two 
galvanised iron tanks for oil at the top of the engine 
house, and to supply a filter for dealing with the waste 
oil, which will be lifted to the tanks by means of a small 
pump. An overhead crane capable of lifting five tons is 
arranged as shown in cross section on page 525. 

At one end of the engine-house are placed the distribut- 
ing boards; on the lower part are arranged the exciter 
boards, of which there are two, the negative board carrying 
only the fuses, the whole of the switches being placed 
upon the positive board. There is a main switch for 
each exciter with four contacts, to allow the omnibus bar 
to be repaired, and the latter is made in two halves with 
a switch in the middle. There are five switches, one being 
required for each alternator. The alternators are not 
worked in parallel, but each is used to supply a group of 
circuits. At present the circuits are divided into eleven 
groups, and for each group two fuse boards are arranged, 
each having six distributing mains. Fig. 2 is a diagram 
illustrating a special switch arrangement on the exciter 
board. A represents the alternator, E the exciter, and R 
anon-inductive resistance. A special switch Sis arranged 
in order to avoid the sudden rise of potential on the 
alternator field at the moment of switching off the exciting 
current, and the consequent tendency to break down the 
insulation. When the lever of the switch is vertical, the 
current goes direct from the exciter E to the alternator 
field. On switching off the current it will be seen that 
the lower end of the lever makes contact with a separate 
block P, which is connected to the resistance R in circuit 
with the field. This resistance is thus first placed in 
parallel with the field, and on completing the switch 
movement, the field is finally short-circuited by the 
special resistance, and the exciting current is broken. 
Mounting some steps, we now reach a gallery along the 
front of the main distributing board. This board is divided 
into eleven marble panels, each panel containing the appa- 
ratus for one circuit. Any single panel can be connected 
to any alternator by means of plugs. The arrangement of 
plugs is shown in Fig. 3, in which B B represent the plug 
contacts, and C the top and bottom terminals of the 
main switch, while A is the ampére-meter. The heavy 
gun-metal omnibus bars are carried the whole length of 
the distributing board. Plenty of room is left behind the 
distributing board for arranging the connections, and one 
of Sir William Thomson's thousand volt static volt- 
meters is used. Here are also placed five resistance 
frames for the exciting circuit of the alternators, and 
these are worked by multiple switches from the distribu- 
ting board. One of Ferranti’s automatic transformer 
switches is used to control the station and house lights; 
this switch acts by cutting out the small transformer 
when the load reaches 15 ampéres, as this is the 
maximum current which that transformer will carry. 
Two large transformers are then switched in. Upon each 
of the panels, at the front, an ampére-meter is fixed, 
and below this an automatic electro-magnetic switch, 
with a double pole break, made by the Electric Construc- 
tion Corporation. One small transformer is fixed over 
each panel, and provides current for a 16-candle power at 
50 volts. One volt-meter is used for each machine, and is 
worked from a pilot transformer. The total alternating 
current is also taken to an ampére-meter, and this total 
should, of course, represent the sum of the separate 
readings of the other ampére-meters. The Amberley- 
road station is in telegraphic connection with Manchester- 





square by means of a Wheatstone ABC instrument. It 
is possible to supply current from Manchester-square to 
Amberley-road, and this is done when the output required 
in Paddington is too small to make it advisable to run 
the generating plant. Two Thomson-Houston electricity 
meters are used to measure the current supply from 
Manchester-square. On the same floor as the engine- 
room is a small meter testing room, where the electricity 
meters supplied to consumers are tested. Here also are 
arranged racks and “Sunbeam” lamps, which are em- 
ployed to observe the drop in the efficiency of transformers 
at half load in the Paddington district. Transformers of 
the Kapp type are used by Messrs. Johnson and Phillips. 
In our notice on page 204, of 10th March last, we 
remarked that this station began work on December Ist, 
1892, and as yet the supply has not reached the maximum 
capacity of the plant. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE Council has made the following awards to the authors of 
some of the papers read and discussed at the Ordinary Meetings 
during the past session, or printed in the ‘‘ Minutes of Proceedings” 
without being discussed, as well as for papers read at Supplemental 
Meetings and at Local Associations of Students :— 





For Papers READ AND DISCUSSED AT THE ORDINARY MEETINGS. 


A Telford Medal and a Telford Premium to Peter William 
Willans,! M. Inst. C.E.—deceased—for his paper on ‘‘Steam Engine 
Trials.” 

A George Stephenson Medal and a Telford Premium to Edward 
Hopkinson,? M.A., D.Sce., M. Inst. C.E., for his paper on ‘‘ Elec- 
trical Railways: the City and South London Railway.” 

Telford Medals and Telford Premiums to Mathew Buchan 
Jamieson, Assoc. M. Inst. C.E., and John Howell, for their joint 
paper intituled “‘ Mining and Ore Treatment at Broken Hill, New 
South Wales.” 

A Watt Medal and a Telford Premium to John Rigby, M.A., for 
his paper on ‘“‘ The Manufacture of Small-arms.” 

! Telford Premium to George Edward Wilson Crutwell, 
M. Inst. C.E., for his paper on “The Foundations of the Two 
River Piers of the Tower Bridge.” 

A Telford Premium to Walter Pitt, M. Inst. C.E., for his paper 
on “‘ Plant for Harbour and Sea Works.” 


, 


For PAPERS PRINTED IN THE ‘“‘ PROCEEDINGS” WITHOUT BEING 
DISCUSSED. 

A Telford Medal and a Telford Premium to George Shattuck 
Morison, M. Inst. C.E., for his account of ‘‘The River Piers of 
the Memphis Bridge.” 

A Telford Medal and a Telford Premium to Robert Gordon, 
M. Inst. C.E., for his paper entitled ‘‘ Hydraulic Work on the 
Irawaddy Delta.” 

A Telford Medal and a Telford Premium to Alan Brebner,* B.Sc., 
Assoc. M. Inst. C.E., for his paper on ‘‘ Relative Powers of Light- 
house Lenses.” 

A Watt Medal and a Telford Premium to Herbert Byrom Ran- 
som, Assoc. M. Inst. C.E., for his paper on ‘‘ A Method of Testing 
Engine Governors.” 

A Telford Premium to George Morrison Barr, M. Inst. C.E., for 
his account of the ‘‘ Improvement of the Entrance of Otago Har- 
bour, New Zealand.” 

A Telford Premium to Alfred Weeks Szlumper,? M. Inst. C.E., for 
his paper on ‘‘ The Signalling at the Waterloo Terminus of the 
London and South-Western Railway.” 

A Telford Premium to Joseph Harrison, Wh. Sc., Assoc. M. Inst. 
C.E., for his paper on ‘“ Radial Valve Gears—Analysis of the Motion 
of the Valve.” 

A Telford Premium to Edmund Gregory Holtham, M. Inst. C.E., 
for his description of the ‘‘Chimpas Aqueduct and Mineral Railway, 
North-West Mexico.” 

A Telford Premium to Charles Sheibner Du Riche Preller,* M.A., 
Ph.D., Assoc. M. Inst. C.E., for his account of the “‘ Zurich Water 
Supply, Power, and Electric Works.” 


For Papers READ AT THE SUPPLEMENTAL MEETINGS OF 
STUDENTs. 

A Miller Prize to Charles Davidson Barker, Stud. Inst. C.E., for 
his account of the ‘‘ Methods adopted in Constructing the Glasgow 
Central Railway—Bridgeton and Senants Contracts.” 

A Miller Prize to David Carnegie,® Stud. Inst. C.E., for his paper 
on ‘‘ The Manufacture and Efficiency of Armour-plates.” 

A Miller Prize to John Wilson Steven, Stud. Inst. C.E., for his 
paper on ‘‘The Introduction of Rubble Blocks into Concrete 
Structures.” 

A Miller Prize to Francis Gibson Baily, B.A., Stud. Inst. C.E., 
for his paper entitled ‘‘Some Points in the Regulation of Direct- 
current Motors.” 

A Miller Prize to Arthur Shaw Butterworth, Stud. Inst. C.E., 
for his paper on “The Disposal of Town Refuse by Burning, and 
the Application of the Heat thereby Generated.” 


For Papers READ aT LocaL ASssociaTIONS. 

A Miller Prize to William Robertson Copland, jun., Stud. Inst. 
C.E.—of Glasgow—for his account of ‘‘The Tarapaca Water- 
works.” 

A Miller Prize to Philip Morris Pritchard, Stud. Inst. C.E.—of 
Newcastle-on-Tyne—for his paper on ‘‘The Relative Water and 
Fuel Consumption of English and American Locomotives.” 

It has been determined to print the first three Students’ Papers, 
either in whole or in part, in the ‘‘ Minutes of Proceedings.” 








INSTITUTION OF NAVAL ARCHITECTS. 





THE following programme of the summer excursion has just 
been issued :— 

The summer meetings of the Institution will be held at Cardiff 
on Tuesday, July 11th, and the three following days. The Right 
Hon. Lord Brassey, K.C.B., president of the Institution, wili 
occupy the chair. Full particulars of the papers to be read, and 
of the excursions and other entertainments which are being 
arranged for by the reception committee at Cardiff, will be for- 
warded to all members and associates at an early date. The 
Council is of opinion that it may in the meantime be of interest to 
members to know that a strong local reception committee, repre- 
senting the Corporation, the Chamber of Commerce, the Ship- 
owners’ Association, the Docks, and all the great industries at the 
port of Cardiff, has been formed, and has already taken active steps 
to draw up a programme of exceptional interest for the instruction 
and entertainment of the Institution. Amongst other features of 
the programme it may already be mentioned that an excursion 
will be made to Caerphilly, where the Marquis of Bute, K.T., will 
entertain the members at luncheon in the ancient banqueting hall 
of Caerphilly Castle. 

Lord Windsor will probably give an evening entertainment to 
the members at the Windsor Gardens, Penarth. The Bristol 
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Channel Centre of the Institute of Marine Engineers will inyit, 
the Institution to a conversazione, to be held at the Park Hall = 
one of the evenings of the meetings. A visit will be paid to the 
Bute Docks: and adjacent works on one of the afternoons, The 
Barry Railway Ppa god will invite the Institution to visit the 
es oy _ 2 renn <dd members at luncheon, The 

‘aff Vale Railway Company kin yrovide a free speci i 
visit Penarth me Pen oaks. dh Pectal train to 

The Cardiff Incorporated Chamber of Commerce and the 
Cardiff Incorporated Shipowners’ Association have arranged to 
give an excursion by sea to Ilfracombe and back, on board the 
large saloon steamer Lorna Doone, and will also entertain the 
members at luncheon at Ilfracombe on the last day of the meetin 
Papers will be read amongst others by Mr. B Martell, vice-preg. 
dent, ‘‘On Points of Interest in the Construction and Repair of 
Vessels carrying Oil in Bulk ;” Mr. F. Elgar, LL.D., vice-president 
“On Fast Ocean Steamships;” Mr. J. T. Milton, member of 
Council, ‘‘ On Water-tube Boilers ;” Mr. A. Blechynden, member 
‘On the Transmission of Heat through Boiler-plates ;” Mr, J’ 
D. Ellis, of Messrs. Brown Bros. and Co., Sheffield, “On Induced 
Draught ;” Mr. A. K. Hamilton, member, “On Wear and Tear in 
Ballast Tanks.” 

The members of the Institution will dine together on the 
evening of Tuesday, July 11th, at the Park Hall. Tickets will be 
ten shillings each, wine excluded. The Council have every con. 
fidence that the members of the Institution will do all in their 
power to assist them in doing honour to the splendid programme 
which is being prepared for them by the local reception com. 
mittee. Recent improvements in through communication have 
brought Cardiff within easy reach of most of the principal seaport 
towns. Particulars of the trains will be sent to members with the 
detailed programme which will shortly be issued. Books of 
tickets, giving admission to all the entertainments and excursions 
will be issued by the reception committee to those members who 
signify their intention of attending the meetings. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

100/). rai/.—The New York, New Haven, and Hartford Railroad 
has this year adopted a steel rail weighing 100 lb. per yard, for use 
on the heavily crowded divisicns of the road, following the examples 
of the New York Central Railroad and Pennsylvania Railroad, 
which are both using rails of this weight, under similar conditions, 
The base is narrower than the height, but this is probably 
admissible, as steel tie plates are used on this road, but the section 
would better meet the consensus of general opinion on this point 
if the sides of the head were vertical instead of inclined, and had 
top corners of fin. or ;yin. instead of fgin. The general section, 
however, is symmetrical, and accords with general practice in the 

roportions of metal in the head, web, and flange, although the 
Roaneybooads Railroad 100 1b. has practically five-tenths of the 
metal in the head, two-tenths in the web, and three-tenths inthe 
base. The dimensions of the new 100]b. rail are as follows :— 
Height, 6in.; width of flange, 5hin.; width of head, top, 2gin.; 
width of head, bottom, 2fin.; slope of side of head, 4 deg.; depth 
of head, 1#gin.; height of web, 344in.; depth of base, }gin.; thick- 
ness of web, \in.; thickness of edge of flange, vein. height to 
centre of bolt hole, 23$in.; radius of top of head, 12in.; radius of 
top corners of head, ;‘zin.; radius of bottom corners of head, in.; 
radius of top fillets of web, fin.; radius of bottom fillets of web, fn 
radius of corners of flange ,yin.: radius of sides of web, 12in.; 
fishing angles of head and base, 13 deg.; metal in head, 41°65 per 
cent., or 41°65 lb.; metal in web, 23°65 per cent., or 23°65 1b.; metal 
in flange, 34°70 per cent., or 34°70 1b.; total, 100°00 per cent., or 
100-00 Ib. 


Sewage pumping. —The Metropolitan Sewerage Commissioners 
of Boston are advertising for tenders for pumping plant at three 
stations, the engine houses, boiler houses, smoke stacks, and 
engine foundations, being built by the Commissioners. Each plant 
will consist of two engines. At one station each pumping engine 
must be capable of easily raising 35 cubic feet of sewage per second 
1lft. vertically above the level of the sewage in its respective pump 
well. Each of the engines must also be capable of raising to greater 
lifts up to 30ft. quantities of sewage inversely proportional to such 
lifts. The contractors must provide at this station two steam 
boilers of such capacity that either of them can easily supply the 
necessary steam for the two engines when discharging together 70 
cubic feet per second, with a lift of 1lft. At each of the other two 
stations the engines are to be capable of easily raising 70 cubic feet 
of sewage per second 19ft. vertically above the level of the sewage 
in its respective pump well. Each of the engines must also be 
capable of raising to greater lifts up to 25ft. quantities of sewage 
inversely proportional to such lifts. Each engine must also be 
capable of pumping at as lowa rate as 15 cubic feet per second, 
and at all rates between 15 and 70 cubic feet per second. The 
contractors must provide at each station four steam boilers of such 
capacity that any three of them can easily supply the necessary 
steam for the two engines when discharging together 140 cubic 
feet per second with a lift of 19ft. The first pumping engine at 
each station, and at least two boilers at each station, must be set 
up, ready to run, before May 3lst, 1894; the remaining engine, 
boilers, and other appliances before August 31st, 1894. A third 
pumping engine and additional boilers will probably be called for 
at each station within a few months thereafter, and a fourth engine 
and additional boilers may be needed in the future. The third and 
fourth engines and their boilers are not now to be bid for. The 
arrangement of the plant, however, must be such as will not inter- 
fere with the above-named extension. The design of the pumping 
engines may be of any form which will fulfil] the required con- 
ditions of the general specifications. Each bid must be accompanied 
by drawings, showing clearly the size and arrangement of the 
steam cylinders, pumps, boilers, and all other parts of the mechanism, 
and must also show the necessary details for the engine foundations, 
which are to be provided by the Commissioners. The specifications, 
which must also accompany the bid, must give the kind and the 
quality of the materials of which the various parts are to be com- 
posed, the size and the strength of the principal working parts, 
and the manner in which taney are to be constructed, so as to 
furnish a clear understanding of all points regarding the workman- 
ship, strength, durability, general efficiency of and space occupied 
by the whole mechanism and plant. The elevation of the bottom 
- the pump well is 80ft. to 85ft. above the datum of 100ft. below 
mean water in the harbour, and the average lift will be 11ft. to 
15ft , which will be the lift during the duty trial at 70 cubic feet 
per second, while the maximum of 19ft. will be the lift during the 
capacity trial at the same rate. 

Railwags.—The Newfound!and Government has awarded a con- 
tract for a railway 200 miles through the interior of the island ; 
the work to cost 15,000 dols. a mile, and to be completed in four 
years. Another line of the same length is now under construction. 
The Chicago Rock Island and Pacific Railway is extending its line 
through Texas to Fort Worth, and will soon have a route open 
from Chicago to the Gulf. The Northern Pacific Railroad will 
build a line about 50 miles long from Sumas, Wash., on its main 
line, to Vancouver, B.C. The 2300ft. bridge across the Fraser 
River will be built by the Dominion Bridge Co., and the whole line 
will cost about 1,000,000 dols. The Chicago and North-Western 
Railroad has let contracts for the grading of about 300 miles of its 
Wyoming and Utah extension, the present objective point of which 
is Ogden, Utah. The Choctaw Coal and Railway Co. will build 
123 miles to complete the line originally laid out, and extending 
from Oklahoma City to McAlester, in Indian beanng 0 # _ The 
Canadian Pacific Railway is grading its new line from Sethbridge, 
North-West Territories, through the Crows Nest Pass, and is also 





2 Has previously received a Telford Medal and a Telford Premium. 
3 Has previously received a Miller Scholarship. 

4 Has previously received Telford Premiums. 

5 Has previously received a Miller Prize. 





h its new line across from the Ottawa River to Georgian 
Bay. ‘The Duluth Great Western and the Brainerd and Northern 
Minnesota roads expect to begin work this season on lines opening 
up an extensive timber country in the northern part of Minnesota. 
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OGLETHORPE’S HYDRAULIC STEERING GEAR 


MESSRS. FAWCETT, PRESTON AND CO,, LIVERPOOL, ENGINEERS 
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OGLETHORPE'S HYDRAULIC STEERING GEAR. 





Iw all deck machinery required for the safe navigation of 
ships simplicity of mechanism must, of necessity, be regarded 
as an essential feature,and Messrs. Fawcett, Preston, and 
Co., of the Phenix Foundry, Liverpool, are introducing 
Oglethorpe’s improved arrangement of steering gear, suit- 
able for all classes of steamships, and one of the principal 
features of which is that the mechanism employed is of a 
purely reciprocating character, without any rotary motion, 
and that it avoids all use of spur wheels, worms, and all 
gearing required for rotary movements. 

The illustrations which we give show the Fawcett hydraulic 
direct-steering gear attached direct to the tiller, an arrange- 
ment which has the advantage of abolishing all chains, and 
it will be seen that two hydraulic cylinders—B—are used 
with external packings, the rams being connected to the 
tiller at the crosshead H. The pumps employed are what 
are commonly known as the duplex direct-acting pumps, 
which being reciprocating, require no connecting rods, crank 
shaft, crosshead guides, excentrics, &c., which are used with 
rotary motion. The hydraulic cylinder is connected by pipes 
to the discharge valves of the pumps, a hydraulic piston 
valve being fitted between these valves and the hydraulic 
cylinders. Where the steering gear is placed amidships, and 
requires chains for working the rudder, the rods attached to 
the piston of this cylinder are fitted with chain pulleys, and 
the steering chains are carried round these pulleys to the 
port and starboard sides of the ship. The automatic steam 
valve and hydraulic piston valve are worked by the steering 
wheel by means of a shaft, and automatically by a floating 
lever, which is connected by a rod with the crosshead. The 
efiect of this arrangement of valve gear is that when the 
steersman turns the wheel, the automatic steam valve is 
moved to admit steam to the steam cylinders, and the piston 
valve connects the pumps to the hydraulic cylinder, which 
1s connected by pipes to the discharge valves of the pumps, 
and the hydraulic piston moves the rudder by the chains 
to an angle corresponding to the degree of travel given to 
these valves. When this position is reached the automatic 
steam valve and the hydraulic piston valve are closed, and 
the pumps automatically stopped; whilst an index finger 
on a dial standard enables the steersman to see the exact 
angle the rudder has taken. A tank containing oil or other 
Suitable fluid has connection to the suction valves of the 
pumps, and if a sea strikes the rudder, relief valves open the 
hydraulic cylinders to the oil tank, allowing the oil to flow 
back to the tank, and the piston and rudder to recede before 
the shock, and when the — due to the shock is removed, 
the pumps bring the rudder back to its proper position, all 
risk of damage to the gear being thus prevented, and the 
vessel + to its proper course, without any action on the 
part of the steersman. In the steering gear illustrated, the 












steering-wheel is placed in a wheel-house on the bridge, and 
the motion is communicated by a shaft, fitted underneath the 
upper deck to the automatic steam valve D, and the hydraulic 
piston valve E opening one or other of the hydraulic cylinders 
B to the pressure as required, and when the rudder has been 


| correspondingly moved, the pumps are automatically stopped 


by the action of the connecting-rod P, attached to the floating 
lever L, and crosshead H. The pumps A may be fixed in 
the main engine-room or other suitable position if desired, 
and other modifications can be made to suit individual cases. 
One of these steering gears suitable for a ship of about 1800 
tons, and loaded up to the full speed, has been erected 
at Messrs. Fawcett and Preston’s works, where it has 
been inspected by representatives of the Board of Trade, 
and others interested in steam steering gear, who have 
all expressed themselves as very favourably impressed 
with the simplicity and effectiveness of its general 
arrangement. Amongst the special advantages which the 
inventor claims for this new steering gear are, greater safety, 
owing to the absence of all complicated mechanism liable to 
failure or breakdown, and simplicity of arrangement, which isso 
essential a feature in all deck machinery, less risk of breakdown 
when seas strike the rudder, owing to the hydraulic cylinder 
which supplies the power acting also as an elastic brake, and 
allowing the rudder to recede before the shock, thus preventing 
injury to the gear, and an automatic readjustment of the 
rudder to its proper position, in the event of this being 
altered by heavy seas striking it. Other advantages are, 
noiseless working, owing to the absence of toothed gearing, 
and of bearings liable to work loose, and greater economy in 
the consumption of steam, as the pumps only work at the 
varying pressure required to move the rudder, and when the 
ship is under way the pumps only work part of the time, in 
bringing the rudder to midship position. 








THE WEST HIGHLAND RAILWAY. 


Havine taken full advantage of the favourable weather, 
Messrs. Lucas and Aird, the contractors of this new line, have 
made phenomenal progress with the works during the past 
few months, and it is fully expected that the line will be open 
to traffic next summer. 

The branch line to Banavie has been rapidly pushed forward, 
and is already almost formed. The permanent way has been 
laid from where the branch leaves the main line, up to the 
point where the river Lochy is crossed. The contractors are 
at present engaged sinking the cylinders of the viaduct over 
this river, and for the purpose of getting materials forward, 
they are erecting a temporary bridge. The erection of the 
viaduct at this i? will be the only piece of work of any con- 
sequence on the Banavie branch, as, except a somewhat 
lengthy and steep embankment to carry the line up toa level 
with the Caledonian Canal, the whole route is level. To suit 
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the convenience of passengers, a pier will be constructed on 
| the banks of the canal, in connection with the steamer traffic 
| to and from Inverness. 

The permanent way of the main line has been laid from 
Fort-William to a point near the river Gauer on Rannoch 
Moor, a distance of about thirty-seven miles. It is for the 
most part ballasted, and the slopes throughout are nearly all 
trimmed. The fencing is nearly completed, and up to Gauer 
the telegraph has been erected, and the contractors are using 
the wires temporarily as a telephone line. On Rannoch Moor 
there isa stretch of three miles between theconnecting sections 
yet untouched. A good deal of work still remains to be done 
at this point, including two large viaducts, one extending to 
660ft. over marshy ground, and the other over the river 
Gauer. The latter of these, which is about 260ft. in length, 
and consisting of five spans of steel girders on concrete piers, 
will be started at once. Starting from Craigendoran, the 
railway is finished past the back of Helensburgh, up the side 
and across the top of the Gareloch, and on to Whistlefield, 
where it crosses to Loch Long. On this part of the route, the 
great rock cutting behind Helensburgh was one of the heaviest 
pieces of work, and an important viaduct is that at Gareloch- 
head, over the deep glen there. Beyond Whistlefield there is 
an unfinished gap of two miles, but this will be joined up 
directly the viaduct is built at Finnart, about twelve miles 
from Craigendoran. It is just beyond this that the line turns 
into the valley, parallel to the loch, of Glen Mallin, through 
which, from its inaccessibility, the railway has had to be 
telescoped from the north end at Creagan. The contractors 
have got through the glen with the permanent way, and are 
just approaching the Finnart viaduct from the north. From 
Glen Mallin a run can now be made northward on the per- 
manent way to Arrochar, across to Tarbet, and up Loch 
Lomond side to Craigenarden. Beyond this point, with the 
exception of small gaps, amounting in all to about three 
miles, the permanent way is laid up Glen Falloch, across 
Strath Fillan, and on by Glen Tulla to Rannoch Moor, a dis- 
tance from Craigendoran of sixty-one miles. The most im- 
portant of these gaps is at the viaduct in Glen Falloch, about 
a mile north of Inverarnan. This viaduct, which carries the 
line over a deep gorge, is 462ft. in length, and consists of 
eight spans. At the deepest part of the gorge the height from 
the bed of the burn to the level of the rails is 130ft. The 
piers and abutments are practically completed and ready for 
the ironwork. From Tyndrum northwards to the end of the 
southern section the works are all but completed, and, as 
previously stated, there is only a gap of about three miles 
separating the Fort-William and Helensburgh sections. The 
platform walls of nearly all the stations have been built, and 
the buildings proper are to be started almost immediately. 
From this short sketch, it will be seen that, of the 100 miles 
(the length of the railway), ninety is practically completed, 
and there is every prospect of a clear run through being ob- 
tained by the termination of the present year. 








we ee 


Pinsent ceresets 





528 


THE ENGINEER. 





JUNE 16, 1898, 








CATALOGUES. 


In again publishing a list of the catalogues recently 
received, with a few remarks upon some of them, we are com- 
pelled once more to refer to the inconveniently miscellaneous 
character of these productions. They are of almost every 
conceivable form and size, many are so poorly turned out 
that they look as though the publishers had half-a-mind to 
burn them instead, some are not even bound, and many that 
are have all sorts of wasted finery on the sides and none on 
the back. Some are bound on the wrong side, so that they 
are about as convenient for keeping for reference as THE 
ENGINEER would be if bound along the top or bottom instead 
of side. Many manufacturers go to considerable trouble and 
expense to prepare a catalogue, and then select a size and form 
for its publication that will ensure the maximum amount of 
inconvenience to its receiver and, consequently, the earliest 
consignment to the side place, which is the introduction to an 
out-of-the-way corner and the rubbish heap. We have before 
now referred to the money wasted on very elaborately pressed 
and polished paper, on gilded designs on the flat of the cover, 
and on coloured lines on every page, and then to make up for 
this cost, the catalogue is printed on a small number of 
large pages, and the product is a thin, ungainly thing, with no 
room for either subject or name on the back. For many of 
the places to which catalogues are sent they might just as well 
be burnt at once if they are of awkward size or have no name 
on the back like any other book supposed to be of any use. In 
this connection we feel ere 1g to quote the following 
from our American contemporary, the Railroad Gazette :— 

‘“« Any busy railroad officer knows what a vexatious thing it 
is to hunt through a miscellaneous mass of catalogues to find 
reference to some article which he needs, or to hunt up some 
particular make of tool or appliance he may wish to specify in 
a requisition. Catalogues bound and unbound, pamphlets, 
and loose leaves are sent to us as well as to other possible 
purchasers in every conceivable shape, size, and form, making 
it a hopeless and almost impossible task to file them, index 
them, or keep them in any kind of neat, orderly, and easily- 
referred-to manner. I would like to suggest to our friends in 
the supply trade and manufacturers generally that if they 
would get together and agree upon some two or three standard 
sizes for their catalogues, pamphlets, &c., and choose for such 
sizes those that could be readily filed in, we will say, BB letter 
cases, or the Amberg file—or if they saw fit to go a step further 
and get up a standard catalogue file, so much the better—it 
would save us a great deal of trouble and annoyance in hunt- 
ing up catalogues. Those manufacturers or supply men who 
would do this, and furnish the purchasers with readily acces- 
sible and easily found information, would certainly be more 
apt to get orders and have their catalogues quoted on requisi- 
tions, from the fact that busy men will turn to the informa- 
tion they can get at the quickest. If the supply trade and 
manufacturers would, as above mentioned, get together and 
appoint a committee to look into the matter and select 
suitable sizes, and possibly submit the problem to some of the 
people who make a business of manufacturing file and index 
material such as those mentioned above, it is quite likely that 
they would be able to scheme out a plan that would be of the 
greatest convenience to all parties concerned, and I feel sure 
the publishers and printers would be only too glad to join 
hands with them,as it would reduce the variety of sizes 
of stock they would have to carry. The filing should be 
arranged for, if practicable, by both subject matter and 
name.” 

Taylor and Sons, Limited, John, Nottingham. ‘‘ Midland” Gas 
Engine. 

Jackson Bros., Leeds. Matnematical Drawing Instruments, &c. 

Seott and Son, Geo., London. Hydraulic Working Valves, Stop 
Valves, and Fittings. 

Pulsometer Engineering Company, Limited, London. An 
abridged Catalogue of Pumping Machinery. 

Hobday, H. A., 45, High-street, Chatham. List No. 33. Tools. 

Melhuish, Rd., and Sons, 84, 85, and 87, Fetter-lane, London, 
E.C. Machinesand Tools. Abridged catalogue of tools, workshop 
appliances, amateurs’ tool chests and fea, ironmongery, and 
machine tools for all trades. 

Jackson, P. R., and Co., Limited, Salford Rolling Mills, Man- 
chester. Spur Wheels in Steel or Iron, with ordinary teeth, Bevel 
and other eels, 

Glover, W. T., and Co., Salford, Manchester, and 39, Victoria- 
street, London. Electric Wires and Cables. This is a very com- 
plete catalogue of its kind, and so arranged to be very easy for 
reference. 

Ransome, A., and Co., Limited, Chelsea, London. Patent 
and Improved Wood-working Machinery. This is a large catalogue 
illustrated by a large number of well-executed engravings, to all 
of which sufficient, and much more than the usual, explanatory 
descriptive text is given. It is a catalogue with which a very 
great deal of care has been taken, and which includes a consider- 
able number of new or unusual machines, tools or appliances. It is 
a catalogue which is more instructive than several of the so-called 
hand-books or text-books of wood-working machinery, especially 
as itcontains nothing that is inferior, either in design or com- 
mercial fitness. 

Verity, B., and Sons, Aston, Birmingham. A Compendium of 
Electrical Appliances. This is a large catalogue, containing a very 
large number of engravings of the engines, dynamos, alternators, 
machines, batteries, lamps, switches, casings, and all kinds of 
electrical sundries. 

Melhuish, Rd., and Sons, London, E.C. Tools. This is a large 
profusely illustrated catalogue of tools and appliances for almost 
every trade and occupation, and for amateurs. It comprises 
several departments, including one relating to the numerous 
things usually included under the head ironmongery or builders’ 
requisites. The tools range from the smallest to the most compre- 
hensive tools for carpenters, joiners, patternmakers, coopers, 
carvers, watch and clock makers, masons, and machine s ops 
generally. A good selection of machine tools, lathe tools, milling 
cutters, drills, chucks, and so on, is also given, and, in fact, the 
catalogue seems to comprise everything required for carrying out 
the work of all the ordinary trades and occupations. The prices 
are attached to everything described and illustrated. The name 
should be on the back. 

“Acme” Ventilating and Heating Company, 35, Tarleton-street, 
Liverpool. The ‘“‘Acme” Patent Heating Apparatus, by Hot 
Water or Steam Small-pipe System. 

Drake and Gorham, 66, Victoria-street, London, 8.W. Electric 
Lighting Plant. 

India-rubber, Gutta-percha, and Telegraph Works Co., Ld., 
100 and 106, Cannon-street, London, and Silvertown, Essex. 
Electric Light Cabies and Wires. 

Dorman and Smith, Salford, Manchester, and London. Electrical 
Apparatus. 

Oppenheim and Co., Hainholz-Hanover. Répresented in Eng- 
land by Chas. G. Bird, Wellington-street, Ipswich. Emery Grind- 
ing Machinery and Emery Wheels, including their use for grind- 
ing and truing-up chilled rolls, and for numerous purposes which 
emery wheels are now applied. 

Crosby, Lockwood, and Son, Stationers’ Hall-court, London. 
Scientific and Technical Books, including a complete list of Weale’s 
Rudimentary Scientific Series. 


General Electric Company, Limited, London. Electrical Supplies 
and Wiremen’s Sundries. is is a quarto catalogue of at least an 
inch in thickness, comprising illustrations, particulars, and prices 
of an enormous number of electrical machine appli , apparatus, 
fittings, lamps, pedestals, electroliers, ship fitting, fire alarms, 
telegraphs, telephones, measuring instruments, cables and wires, 
and electrical cooking apparatus. It is a remarkable evidence of 
the great extent of an ielestey which hardly caused the publication 
of a single catalogue ten years ago. 

Morris, Herbert, and Bastert, Upper Thames-street, London. 
Modern Lifting. A catalogue descriptive of the various and 
numerous applications of Morris and Bastert’s method of construc- 
tion of screw gear with self-acting sustaining apparatus in pulley 
blocks, hoists, cranes, and travelling crabs. It also illustrates a 
form of steel chain gearing for transmission of power up to 200 tons 





stress. 

Phosphor Bronze Company, Limited, London. Phosphor Bronze, 
Bull’s Metal, Silicium Bronze. A catalogue giving particulars of 
the properties and applications of the various alloys manufactured 
by the te Bronze Company. 

Bateman, A. H., and Company, 93, Pelton-road, East Green- 
wich, London, S.E. Emery Wheels and Emery Grinding 
Machinery, Saw-sharpening Machines, Wheel - wo § Cleaning 
Machines, and Screw and Bolt-making Machines, 

Smith, Sydney, and Sons, Basford Brass Works, Nottingham. 
Gun-metal Steam Fittings, Pressure and Vacuum Gauges, Whistles, 
Water Gauges, all kinds of Valves and Cocks, Steam Lubricators, 
Safety Valves, Spring Balances, and Pipe Connections. 

Laing, Wharton, and Down, 82, New Bond-street, London, W. 
Electric Light. Plant, Accessories, and Fittings for Incandescent 
Electric Lighting. 

Shanks and Son, Tubal Works, Barrhead, near Glasgow. 
Sanitary Appliances. A large and an elaborately executed 
Catalogue of Baths, Lavatories, Water-closets, and all the other 
numerous things which are usually included amongst Sanitary 
Appliances, 

Andrews, J. D. F., and Company, Marsham-street Electric 
Works, Westminster, London, 8.W. Electrical Apparatus. 

Reynolds, F, W., and Co., Acorn Works, London, 8.E. Wood- 
working Machinery. This is a well got up catalogue of convenient 
size illustrating and describing a great variety of wood-working 
and other machinery. 

Haigh, W. B., and Co., Limited, Oldham. Steam Engines and 
Wood-working Machinery. A catalogue which contains a number 
of good illustrations of machines which are not copies of other 
makers, but which bear evidences of original and good design. 

Ransome, A., and Co., Limited, Chelsea London. Section F. 
Patented and liproved Cask-making Machinery. This may be 
looked upon as a treatise on cask-making by machinery, illustrated 
with engravings of the machinery, plant, and appliances, with 
which Messrs. Reames and Co. are prepared to undertake the 
manufacture of casks of all kinds. It is a class of machinery with 
which their name is associated, and is one which they have asa 
specialty brought to perfection, and their catalogue is one which 
does them and their machinery credit. 

Rosling and Matthews, Trafalgar Works, Bradford and Hull. 
Dynamos, Motors, Electric Mining Machinery, &c. 

- Lee eg Bilston, Staffordshire. Colliery Plant, Machinery and 

‘ools, &e. 

Lee and Hunt, Arkwright Works, Nottingham. Machine Tools, 
&c. (New and Second-hand.) 

Johnson and Phillips, London and Charlton, Kent. Electrical 
Apparatus Manufacturers. This is a carefully-prepared and well- 
illustrated catalogue of dynamos and combined dynamos and 
engines, including the central station dynamos such as those illus- 
trated in THE ENGINEER of the 31st October, 1890, electric motors, 
alternating current dynamos and apparatus, voltmeters, storage 
batteries on Messrs. Johnson and Phillips’ system, switches, 
electric light cables and wires and insulators made on Johnson 
and Phillips’ oil insulating system. It also includes are lamps and 
lamp-posts and various electric lighting accessories. 

Spencer, John, and Co., Keighley, Yorkshire. Ironfounders, 
Brassfounders, and Manufacturers of the most improved Engi- 
neers’, Boilermakers’, and Shipbuilders’ Tools. 

Moreland, Richd., and Son, 3, Old-street, London. Manufacturers 
of Constructional Work in Steel, and Wrought and Cast Iron. 
This is an instructive catalogue in that it illustrates a remarkable 
phase in modern building work, more especially with reference to 
the extensive use of rolled joists, and built-up wrought iron and 
steel columns, and steel flooring and girders. The catalogue gives 
section of large numbers of steel columns and stanchions, with 
their dimensions, weight, and safe loads. It gives some informa- 
tion with respect to a great variety of riveted steel girders and 
joists. It also gives particulars of a number of different forms of 
steel girders for carrying walls, and numerous forms of roofs and 
fire-proof doors ; the roofs being designed so that they may be 
rapidly built up of ordinary sections. Almost everything in this 
catalogue may be had at a few hours’ notice, and even the roofs 
are so designed that they may be so quickly made as to encour- 
age architects and others to leave the consideration of this part 
of the building to the last moment. 

Lister and Co., Keighley. Milling Machines, 

Meldrum Bros., Manchester and London. ‘ Meldrum” Fur- 
nace—Patented. 

Southgate Engineering Company, Limited, New Southgate. 
Steam Pile Drivers. 

Gaseous and Liquid Fuel Supply Company, 25, Market- 
street, Manchester. Scientific ps liances for Effecting the 
Economic Combustion of Fuel for all ae eae Purposes requiring 

ight, Heat, and Power. 

lliss, G. E., and Co., Ledsam-street Works, Birmingham, and 
9, Victoria-street, Westminster, London, S.W. Direct-acting 
Electric Light Engines, Centrifugal Pumping Engines, Steam 
Launch and Torpedo Boat Machinery, Forced-draught and Venti- 
lating-fan Engines, Air-compressing Machinery, Centrifugal Pumps, 
Circulating and Feed Pumps, Horizortal and Vertical Condensers, 
Marine Engines, Lancashire, Multitubular, and Vertical Boilers. 

Smith, Archibald, and Stevens, Queen’s-road, London, 8.W. 
Hydraulic, Electric, and Belt Lifts, Hydraulic Accumulators, 
Pumps, &c. This is a well illustrated cataiogue of lifts of these 
various kinds, and of some forms of hoists. It also contains 
engravings and particulars of hydraulic accumulators and treble 
ram pumps for high pressures. 

Crompton and Co., Limited, London and Chelmsford, Are 
Lamps, Accessories, and Sundries. 

Peckett and Sons, Atlas Engine Works, Bristol. Locomotive 
Engines. An illustrated index to various forms of contractors’ and 
ordinary passenger and other locomotives made by them. 

Clayton Air Compressor Works, 43, Dey-street, New York. 
Catalogue No. 7. Air Compressors, Duplex and ‘e. 
Carrick and Ritchie, Norton Park, Edinburgh. e Waverle 
Turbine—Ritchie’s Patent. Turbines, Horizontal and Vertical, 
Jet Water Motors, Turbine Governors, and Combined Turbine and 

Dynamo. 

Vaughan and Son, West Gorton, Manchester. Shafting—Steel 
and Iron—Couplings, Plummer Blocks, and various kinds of 
Brackets, Hangers, “4 

Ransome and Marshall, Liverpool and Loughborough. Boilers, 
Lancashire, Vertical, Cornish, Horizontal, Multitubular, Semi- 

rtable, Flue and Tubular Combined, Colonial, Elephant, and 

arine. 

Spencer, W. H., and Co., Hitchin, Herts. Makers of Pumping 
Machinery for , Steam Engines, &c. &c. This cata- 
logue includes horizontal and vertical duplex pumps, donkey 
pumps, well pumps, boilers of various kinds, safety valves, stop 
valves, and other fittings. It also gives a dozen pages of useful 
engineering memoranda. 

Globe Engineering Company, Limited, Manchester. The Tabor 
Indicator, the Globe Sight-feed Cylinder Lubricator, and the 





Coffin Averager, 
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Thwaites Bros., Limited, Bradford. Steam Hammers, Section ia 
Catalogue ; Roots’ Blowers, Section B Catalogue ; Rapid Cy 1 
(Stewart's Patent), Section C Catalogue. Section A of oo 
catalogue deals with a great number of forms of steam and n “4 
matic hammers and stamps, the pneumatic hammers being +t 
by belt. Section C gives illustrations and particulars of foundes 
cupolas, ladles, cu . hoists, and blowers, "y 

Nell, Frederic, 16, Mark-lane, London. The Victor Turbine 

Edison and Swan United Electric Light Company, London and 
Newcastle-on-Tyne. Section I.; Incandescent Lamps. Section IL: 
Electric Light Installation Fittings. Section IIL: Electric-]j ht 
Measuring Instruments. . 

Rose Downs and Thompson, Old Foundry, Hull. il Mill 
Machinery, Oil Refineries, and Grain Warehouse Machinery, 4 
carefully pre} , well illustrated, and well executed catalogue of 
special machinery and plant relating to an important industry 
but like a good many others, needs a better back with name on it, 








THE IRON, COAL, AND .GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

ConsuMERs, both of pig and finished iron, are asking for quotations 
for delivery over next quarter, and it is evident that a genera 
impression is gaining ground among them that iron and steel prices 
will not go much, if at all, lower this year. Manufacturers are 
also encouraged by the better character of the Board of Trade 
returns, by the reduction in the Bank rate, and by the improve. 
ment which appears to have set in at Glasgow and Middles. 
brough. Demand is recovering, and will, it is hoped, follow 
Meanwhile there is little or no alteration to note in the values 
quoted last week. Some renewed orders have been booked for 
= quality iron, The Earl of gx Round Oak Iron and Stee] 
Works Company quoted their L.W.R.O. bars £8 2s. 6d., and 
their Hurst bars £7. Best Hurst bars are £8, and best best 
£9 10s. Other wer ory of Hurst iron are :—Angles, £7 10s,: 
best, £8 10s.; best best, £10; tees, £8; best, £9; best best’ 
£10 10s.; hoops and strip, £7 10s.; best, £8 10s.; best best, £10. 
Merchant orders for bar angle and rod iron are below the average 
for Australia and India, but Brazil is buying _ better, 
and so also are some of the Mediterranean markets. 
Hoop and sheet makers report an improving demand from 
the United States, Spain, and Egypt. A few new orders 
have been received from Australia for 4 le corrugated sheets, 
and the falling off of colonial buying is to some extent counteracted 
by improved indents from South America, the Cape and India, 
Pig iron prices continue from 34s. for Staffordshire cinder sorts, 
to 97s. 6d. for cold blast. Midland sorts are 39s. to 41s, for 
Northamptons, and 43s. to 45s. 6d. for Lincolns. The chief foreign 
trade at date is doing with the United States and the Continent, 
There is plenty of work doing in steel. Some of the steel masters 
are buying blooms and billets and other partially manufactured 
steel from other works. Blooms are quoted £4 5s., delivered 
Midlands ; billets, £4 7s. 6d.; plates, £5 15s. to £6 ; and bars and 
angles, £5 10s. 

Since last letter 1 have seen in progress at Derwent Foundry, 
Constitution-hill, of Messrs. Taylor and Challen, a notably well- 
designed twin-tandem compound hydraulic pumping engine. The 
as of the plungertype, with Yin. rams foral2in. stroke. Itis 

riven directly from the fly-wheel shaft by means of a double. 
webbed crank arranged in the centre. The connecting rod from 
each pair of steam cylinders is attached to the crank pin, fitted in 
the arm of the overhung fly-wheel. These arms are cast of steel, 
The whole arrangement is very compactly designed to be secured on 
one bed-plate. The diameters of the steam cylinders are 
nee ok llin. and 19in., with a common stroke of 36in., the 
speed of the steam pistons being three times that of the pump. 

e cylinders are steam jacketed. It is intended to pump against 
a pressure of 800 lb. to the square inch. The valves are grouped, 
and the rams are electro-coppered. The packing is a self-adjusting 
poet expensive, but very reliable. This pump is intended for 
oreign service. Among other work in course of construction 
by the same firm may be mentioned a very neat belt-driven 
rolling mill for finishing silver. It contains two pairs of 
crucible cast steel rolls Shin. diameter, hardened and ground 
perfectly true. All the pinions in this mill and gearing 
are forged on their respective shafts, and the teeth are cut out of 
the solid. The arrangement for adjusting the rolls is particularly 
ingenious and susceptible of the atest accuracy. This mill is 
intended for a foreign mint. One of the firm's departments 
is machinery for producing ammunition. Their patent triple 
slide press is designed to compress the driving bands on the steel 
shells of quick-firing guns. e shell is put into the machine 
with the copper band placed ready upon it. The pressure forces 
the band immovably into position. The dimensions of this 
machine are: Total length, 67in.; breadth, 57in.; height, 60in. 
Each of the three slides which combine to exert the pressure has 
a lin. stroke, and they work at 25 strokes per minute. The 
diameter of fly-wheel is 48in. and the belt pulley is 24in, by - 
The revolutions are 11] per minute, and the weight of the complete 
machine is 96cwt. The firm have designed also a series of machines 
for brass cartridge case making, suitable for the various stages of 

roduction from the flat sheet of brass up to the finished article. 

e first of these is their No. 224 cutting-out and cupping press. 
It is capable of punching out blanks of brass 7in. in diameter by 
hin. thick, or of other dimensions requiring equal power, and it 
will draw cups by successive operations up to din. in length. 
The machine weighs eight tons, is Qin. long, 6}in. broad, 
and 10}ft. high. The punch makes six strokes per minute, 
and the fiy-wheel runs at 310. ‘The firm’s extending pres 
exerts a force equal to 100 tons, with uniform effect through- 
out both forward and backward stroke. There are two 
belts, one open and the other crossed, and these are brought 
alternately into action as required. The length of travel is readily 
adjusted, and the reversing is either automatic or hand-worked at 
the will of the attendant. Brass shells for 6-pounder cartridges 
are produced by this machine longer and longer by successive 
operations. The approximate weight of the machine is 74 tons, 
and the measurements are 124ft. long by 6ft. broad by /ft. 
high. A cartridge case having boon ioemned by the machines 
mentioned, may next pass to the firm’s yes heading press, 
which may be described as a combination of a specially-arranged 
steam stamp, in combination with a belt-driven ejecting apparatus. 
In appearance the machine is somewhat like an ordinary stamp, 
being about 14ft. high, 7ft. long, and 5ft. wide. The weight of the 
tup and rod is 6cwt., and the total weight of the machine is 
l7icwt. There are two anvils: an upper one tosupport the outer 
flange die, and a lower one to ental tes force of the blow trans- 
mitted through the mandri], The ejecting mechanism—located at 
thebase of the stamp—is set in motion byahand lever. The ejecting 
apparatus makes one movement only, leaving the ejector, auto- 
matically brought to rest, in the proper position to receive the 
next case. The cartridge case next to press No, 243, which 
is designed to taper it. This machine can, however, be advan- 
pig eg A employed for extending and other operations requiring 
a long stroke. The length of stroke is 18, five strokes being 
made per minute. The machine is 1lft. long by 5ft. broad, by 
104ft. high, and it weighs about 170 cwt. = ae 

ining engineers in this district have lately been considering the 
ae of the spontaneous combustion of coal. Mr. H. 
ughes, in the course of a paper on the subject read before the 
South Staffordshire and East Worcestershire Institute of Mining 
Engineers, gave it as his opinion that the best method to prevent 
underground fires arising from this cause was to circulate as large 
a current of air as possible through the workings, carefully to 





remove all fine coal from the mine, to exclude as completely as 
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: i the gob and from heaps of shale, &c., in the 
cogets “ — in long workings to stow the gob carefully 
pi Tcomplete y, keeping the pack walls continuous, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 
. ..—Since my last report there has been rather more 

peop on in ve iron, and although this for the present 
bay nf be scarcely more than temy y, the tendency now bein, 
re ll off again, it has given a check to the previous downwa: 
ps rence in prices. Some of the district makers who were willing 
git sr way 3A. or even 6d, to secure business, have been holding 
3 tty firmly to their list rates, whilst in Middlesbrough iron 
es de here, prices have gone up about 6d., and Scotch is firm. 
The ine buying has, however, been chiefly on the part of 

erchants, consumers still, for the most part, purchasing only 
> m hand to mouth, and no material oo can as yet be 
ad to have been established in actual business. Finished iron 
remains very depressed, with prices weak, the Hoop Iron Makers 
having found it necessary to reduce their list rates, and in steel 
boiler plates there has been some very.low cutting to secure orders. 
The position of the engineering industries remains much the same, 
and except a fair amount of emp in one or two branches to 
which I referred last — new work is still coming forward, only 
ery indifferently generally. 
a Mag roe es A Iron Exchange on Tuesday was moderately 
attended, but not more than a slow business was re 
generally, buyers showing no disposition to follow the hardening 
up in prices. which had taken place since the previous market. 
For Lancashire pig iron makers’ quotations remain on the basis of 
40s, for forge to 41s. for foundry, less 24, at the works, but they 
are still doing only a very small business at these figures, and if 
anything like large contracts were concerned, they would scarcely 
be firm at their full prices. Lincolnshire makers, who are not 
putting their net quotations into force until next month, are now 
generally holding to 39s. 6d, for forge and 40s. 6d. for foundry, less 
2 delivered Manchester, as their minimum price, but some 
sellers would still come below these figures to meet buyers. Some 
of the cheap brands of Derbyshire are still offered at 39s. 6d. for 
forge, to 42s, 6d. and 43s. for foundry, although one or two makers 
are holding firmly to 45s, 6d. and 46s., less 24, for the best 
foundry brands delivered Manchester. In outside brands good 
foundry Middlesbrough could scarcely now be bought at under 
43s, 4d,., and some special brands are quoted at 43s, 10d., net cash, 
delivered Manchester. In Scotch iron Eglinton is not — 
anything under 44s., with Glengarnock ranging from 45s. to 45s. 6d., 
net prompt cash, delivered at the Lancashire ports. 

Manufactured ironmakers still report business coming forward 
only in very small uantities, with many of the forges extremely 
short of work. ‘or bars prices tend to ease down, and local 
makers are now taking from £5 7s. 6d. to £5 10s., with Stafford- 
shire ranging from £5 10s. to £5 12s. 6d., and at a meeting of the 
Hoop Iron Manufacturers’ Association held at Manchester on 
Tuesday, it was decided to reduce list rates 2s, 6d. per ton, makin 
quotations now £5 17s. 6d. for random and £6 2s, 6d. for speci 
cut lengths, delivered in the Manchester district. Sheets remain 
unchanged, and makers are not disposed to commit themselves 

at 





forwai resent unremunerative rates. 
Nut and bolt makers report rather more doing, but no improve- 


ment in the prices at which orders have to be taken, 

The metal market remains unchanged, makers still holding on 
to previous list rates for manufactu goods, but buyers restrict 
their purchases to the smallest possible quantities. 

In the steel trade only a slow business is reported. For 
foundry hematites makers still quote 54s., less 24, delivered Man- 
chester, but this figure is only got on very small parcels, Common 
steel billets are offered at £4, with local makers quoting £4 3s. to 
£4 4s., but there is practically nothing doing to really test prices, 
For steel plates prices are decidedly easier. One large maker has 
been competing Gave for business at extremely low figures, repre- 
senting about £6 per ton for good boiler-making qualities, 
delivered Manchester, and local makers have been a to 
take something like the same figure, whilst £65s. would represent 
about the price at which orders might be placed with other makers 
of the best boiler-making qualities. 

An improved form of water-heater has been introduced by 
Messrs. T, and R, Lees, of Oldham, by which the exhaust steam 
from the engine is utilised for the purpose of heating the cold 
water in its passage to the boiler. This is effected by passing the 
water through a copper coil enclosed in a cast iron cylinder, 
through which the waste steam from the engine is discharged, and 
the water in the coil is raised in temperature to almost boiling 
point before it is put into the boiler, thus effecting a very con- 
siderable saving in fuel. As the coil is all in one piece, there are 
no joints to get out of order; whilst, being made of copper, it is 
not affected by rust, and it is tested to 200 Ib. hydraulic pressure 
before being inserted in the cast iron cylinder. 

The half-yearly meeting of the members of the Manchester 
Association of Engineers was held on Saturday, Mr. Thomas 
Daniels, the president, in the chair, The proceedings were purely 
of a business character, and consisted mainly of the election of 
officers and new members. Messrs. E. R. Walker, of Walker 
Brothers, Wigan, and C. N, Pickworth, of Emmott and Co., Man- 
chester, were elected hon. members ; and Mr. H. Mainwaring, jun., 
of Charies-street, Manchester, an ordin: member. Messrs, 
Bates, C. Farmer, and J. Hartley, were elected members on the 
committee of management ; and Messrs. J. Simpson and R. Parry, 
auditors for the ensuing six months. 

The series of extraordinary outbursts of gas and soft coal which 
have taken place during the last few years at the Broad Oak 
Colliery, Ashton-under-Lyne, and which I recently referred to in 
connection with a paper read by Mr. Joseph Dickenson, F.G.S., 
before the members of the Manchester Geological Society, were 
again brought forward for discussion at a meeting of the above 
society held on Tuesday. Mr. Dickenson in his paper stated that 
the chemical analysis had shown the samples of coal taken from 
the mine to be largely impregnated with iron pyrites, and the con- 
clusion arrived at was that as the bi-sulphide of iron seized with 
avidity on the oxygen contained in the air, water, or moisture, 
when exposed, and became almost red-hot, the enormous expan- 
sion thus produced was at once an explanation of the outbursts. 
At the meeting on Tuesday, however, this chemical hypothesis as 
the cause of the outbursts was very adversely critici by several 
of the mining inspectors present. Mr. W. Saint, indeed, thought it 
might be eliminated altogether as the probable cause of the out- 
bursts, which might be attributed to the pressure of the superincum- 
bent strata, the presence of gas, and the peculiar composition of the 
coal measure, whilst Mr. Henry Hall considered that there was very 
little in the argument that the iron pyrites were the cause of the 
outbursts, he being of opinion that they were due to the high 
pressure of gas, and the coal being so dense that the gas was not 
able to drain away in the usual manner; and Mr. Grundy, another 
inspector of mines, expressed very similar opinions. Very few 
effective remedies could, however, be suggested for preventing 
these outbursts, and opinions certainly seemed to be divided as to 
the advantage of bore-holes, which are usually resorted to for 
liberating gas in mine workings. 

The trade remains in the ete ae condition 
that I have reported for some time past. Many of the collieries 
are only working two to three, whilst three to four days per 
week represents about the full average hse ee the district, 
and even with this restricted output, supplies of all description of 
round coal, either for house consumption or for iron-making and 
general manufacturing purposes, are considerably in excess of 
the demand — stocks accumulating freely at many of the 
pits, Nominally — rates remain without alteration, but 


Prices are weak, colliery proprietors giving way gradually to effect 








sales, whilst to move away stocks under load excessively iow figures 
are frequently taken. At the pit mouth best Wigan Arley coal is 
only in ptional cases fetching more than 11s., Pemberton 4ft. 
and second qualities of Arley about 9s. 6d., common house-fire 
coals 7s. 6d., and steam and forge coals about 6s, 3d. to 6s. 6d. per 
ton. Contracts for gas coal conti be peted for, if = 
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thing, with i ing k , and descriptions scarce 
average more than 7s. 3d., with the best screened gas coal readily 
obtainable at 8s. 3d. to &s. 6d. per ton at the pit, which is a very 
considerable giving way upon last year’s ne a Engine fuel con- 
tinues oneattingy scarce, with prices hardening, and outside 
buyers in most cases have to pay special prices to secure supplies. 
Good qualities of burgy range from 6s, 3d. to 6s, 9d.; best slack, 
5s. 3d. up to 5s, 9d.; medium sorts, 4s. 3d. up to 4s. 6d.; and 
common about 3s. 9d. to 4s, per ton at the pit. 

The shipping trade remains without improvement, and ordinary 
steam coal delivered at the ports on the Mersey does not average 
more than 7s. 6d. to 8s. per ton. 

Barrow—Little trade is being done in hematite qualities of pig 
iron, and the orders offering are of small importance, and are 
practically all for prompt delive The business doing for forward 
delivery is very small, and makers have in hand only a small 
number of orders, comparatively speaking. With 35 furnaces in 
blast stocks have increased this week to the extent of 915 tons, 
and now stand in warrant stores to the weight of 64,175 tons In 
addition to this makers hold a few stocks, but they do not repre- 
sent much bulk of iron, Prices are easy at 44s. 9d. net cash sellers 
of warrants, and 44s, 7d. buyers, while makers ask 45s. 6d. to 
46s. 6d. per ton for parcels of Mixed Nos. of Bessemer iron net 
f.o.b. 

In iron ore a very quiet trade is being done, and orders are not 
likely to increase, Prices are easy at 8s. 6d. to 9s. per ton net at 
mines. 

Steelmakers are fairly supplied with orders in the heavy rail 
trade, and a few inquiries are in the market representing a con- 
siderable tonnage of metal. The mills in this department of trade 
are well employed, but there is nothing doing in light rails, colliery 
rails, or tram sections. The plate mills and phe mills are also 
stopped, and it seems gockeils that, as prices are likely to remain 
low, there will be no improvement in the steel shipbuilding 
material trade for some time to come which would justify makers 
in putting their mills again in operation. Blooms, slabs, and 
billets are — Tin-plate bars are in fair but not brisk demand. 

Shipbuilders and engineers are getting very short of work. No 
new orders have been booked during the week. The Pacific 
Company's steamer Cuban has arrived at Barrow for repairs, and 
the Cian Drummond of the Clan Line is being tripled. Another 
steamer of the same line is to follow. The Indian troopship, the 
Warren Hastings, had her speed and sea trials last week on the 
Clyde, and developed a knot an hour above her guaranteed s 
—16 knots. The Venetia, Lord Ashburton’s splendid steam yacht, 
will be ready for delivery in a fortnight, as also will the sand pump 
as the Brancker, built for the Mersey Dock and Harbour 

rd, 


Coal and coke are in quiet demand, but prices remain steady. 

Shipping is still very much depressed, and freights are at a low 
and unprofitable point. 

The large plate works at Barrow, half of which were destroyed 
last year, are still standing idle, but an effort is being made to 
re-establish the industry in the town. 

An important find of coal, of an excellent and non-sulphurcus 
character, is reported from Flimby, near ys Cumberland. 
This coal will coke, and it may be expected to lead to a develop- 
ment of coke burning in Cumberland in competition with the 
East Coast, it being possible to produce the native quality at 6s. 
to 7s. per ton less than the cost of East Coast coke delivered at 
Cumberland works. In the same colliery there has been dis- 
covered two valuable beds of fireclay and ganister. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Gas coal contracts for the ensuing ae continue to be placed, 
and the proportion now coming to this district is larger than it 
was. The Derby Gasworks will be supplied from North Derbyshire 
and South Yorkshire. The weight of their contracts is about 
100,000 tons. Salford will draw its requirements from collieries in 
Lancashire, South Yorkshire, and North Derbyshire. The great 
contract for the London Gas Light and Coke Company has usually 
come into this district. This season, however, it has gone else- 
where, and the firm which has taken it in previous years have 
successfully competed far several of the smaller orders. The gas 
companies will be able to effect a great saving in their coal bill 
this season, as they are getting supplies from 1s. to 1s. 6d. per ton 
cheaper than last year. Several coalowners in the North have 
gone lower than that, having taken contracts 2s, and even 
2s. 6d. per ton below the bottom quotations of Yorkshire. No 
fresh railway contracts have been p' sincelast week. The Midland 
Company have not vet made up their minds, and are in no 
immediate want, having large supplies in stock. The orders, 
whenever they are given out, are certain to be placed in this 
district. 

There is now some talk of the wages question coming to the 
front. The Executive of the Miners’ Association, in their annual 
report issued this week, appeared to anticipate trouble, for they 
counsel the colliers to hold what they have got. At one large 
colliery it is said the leaders of the miners have offered to accept a 
reduction of 10 percent. if more work was to be found for them. 
It is not known if the Barnsley Executive approve of this offer. 
A reply has not yet been | gee by the employers, but from all I 
can hear the proprietors do not think it worth “‘ taking off their 
coats” for 10 per cent. They say that unless they get 20 to 25 per 
cent, they cannot compete with the northern coalfields, and in 
some instances the new contracts all have to be carried out without 
profit, and even at a loss. Coal quotations may be given as follows: 
—Silkstones, 9s. 6d. to 10s. 6d. per ton; Barnsley house, 8s. 9d, to 
9s. 3d. per ton ; other qualities about 1s. lower. Steam coal in 
languid demand at from 7s. 9d. to 8s. 3d. per ton ; gas coal, 8s. to 
8s. 6d. per ton ; manufacturing fuel, 4s. 6d. to 5s. 6d. per ton. 

At the Cyclops Steel and Ironworks, Messrs, Charles Cammell 
and Co, are putting down a Siemens plant. The engineering 
trades are only quiet, and the boiler-making firms are by no means 
fully vt taj No improvement is reported in railway material or 
allied trades. The collapse in Australia continues to affect 
unfavourably the sheep shear and other manufacturers who have 
usually a large business with that market. 

The foreign trade in hardware and cutlery for May shows a total 
value of £186,541. This is an improvement of over £14,000 on the 
value for the corresponding month of 1892, but still nearly £10,000 
less than for May, 1891. The increasing markets are Russia, 
Germany, Holland, Belgium, France, the United States, Foreign 
West Indies, Brazil, ntine Republic, British Possessions in 
South Africa, East Indies, and British North America. The 
markets which show a decrease are Sweden and Norway, Spain 
and Canaries, Chili, and Australasia. In unwrought steel the 
value for last month was £165,436, inst £146,505 and £154,198 
for the corresponding months of 1892 and 1891 respectively. An 
increased business is shown by Russia, Sweden and Norway, 
Denmark, Germany, Holland, France, the United States, and 
British North America. A very heavy decline is shown by Austra- 
lasia—from £17,441 in May of 1892 to £3063 last month. Germany 
and Holland are the chief increasing markets. 

I mentioned last week that the Sheffield gift to the Duke of 
York and Princess May on the occasion of their iage would 
consist of Sheffield manufactures, and be chiefly composed of 
cutlery. It has now been decidei that the present take the form 
of three cases of steel and silver goods. The first case will contain 
knives, carvers, and steels; the second, silver forks and spoons ; 





and the third, silver fish eaters, dessert knives, and Apostle 
spoons, A number of firms are to submit samples, with prices, to 
the committee to-day—Friday. The Sheffield Federated Trades 
Council have decided by a large majority that they be not repre- 
sented on the Royal Marriage Committee. This resolution arises 
out of a request from the Mayor that two members of the 
Federated Trades Council should act with the representatives of 
other bodies, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in trade in this district continues, and this 
week has certainly been more pronounced than has ever been 
noted since the change set in; indeed there is good reason now to 
believe that a sound revival of business has appeared. This opinion 
seems to be general, and as there is some restoration of confidence, 
not only consumers but also speculators are coming forward to 
operate. Commercial and financial intelligence from abroad is 
less disquieting, and more enterprise is shown. But the most 
improvement is shown not in our trade with foreign parts, 
but in home business; it is mainly the revival in shipbuilding 
and shipping that is bringing this about. I have previously 
pals the improvement in these industries, but this week the 
progress that has been made in the distribution of business has been 
very marked, and a large amount of buying has been reported in 
those branches of the iron and steel trades which depend upon the 
shipbuilding. ‘This has led to higher prices for steel plates and 
angles by about 2s. 6d. per ton, and pig iron has also been advanced 
—in the case of hematite, which is what is mostly required by the 
steel makers—by 6d. perton. The shipping industry has become 
so much brisker that above half of the numerous ,vessels which 
were laid up all the winter have again got to work. On the Tyne 
alone there are now only 68 vessels laid up, whereas at the begin- 
ning of January there were nearly 170, 

The putting of so many vessels into work has not prevented a 
general advance in freights, and, furthermore, reports are frequent 
of steamers making fair dividends. Thus shipowners thought the 
time opportune to order new vessels, more particularly as they 
could not bope to see ao saeg taking any less prices. Accord- 
ingly for some few weeks past there has been more doing in the 
way of ordering steamers, but this week the increase has been very 
noticeable, owners being moved to distribute more freely, as ship- 
builders have got more independent and will not take such low 
— as they would gladly have accepted a month ago. 

ides this managers of shipping have found it less difficult 
to get shareholders to embark money in shipping. Orders are 
not all for single vessels now, but leading firms running on 
old-established routes are giving out orders for more, and one 
house is said to have ordered eight. When such is the case, it is 
clear that owners do not think they will do better by waiting. 
Almost every shipyard is busier than it was a month ago, and one 
of the yards in this district, which has been closed, has been 
re-opened. On account of this revival in shipbuilding, builders 
have had to buy iron and steel, but particularly the latter, much 
more freely, and heavy orders have been placed within the last 
few days, separate contracts in some cases running into thousands 
of tons, which is an experience that has not been enjoyed fora 
long time, the manufacturers having to be content with 
contracts of a few hundred tons each. Steel ship-plate makers 
have, therefore, advanced their quotation to £5, less 24 per cent. 
f.o.t., for ordinary sizes, and there has been a good deal of selling 
at from £4 17s. 6d. to £4 18s. 9d., less 24 per cent., while steel 
angles have been put up to £4 lbds., less 24 per cent., and orders 
have been placed at £4 13s. 9d., less 24 per cent., though it would 
not be easy to buy at that now. The revival in shipbuilding has 
led to an improvement in the demand for finished iron, but it is 
only slight, as few iron vessels are wanted, and the proportion of 
iron used in steel vessels is very small. Iron ship plates and angles 
are quoted £4 12s, 6d. per ton f.o.t., which is 2s. 6d. per ton more 
than the minimum rates that have been recently accepted. 
Common iron bars are stiff at £4 17s. 6d., less 24 per cent., but 
the a is quiet, as it is also for steel rails at £3 lds. net at 
works, 

The increased sales of steel plates and angles have caused a 
better demand for hematite pig iron, and partly on this account 
the quotation here has been advanced 6d. per ton, mixed numbers 
of East Coast hematite being at 43s. per ton f.o.b, The advance 
has been rendered necessary also by the increasing cost of produc- 
tion, foreign hematite ore, owing to the rise in freights, having gone 
up in value, and Rubio delivered at furnaces in the Tees district 
can scarcely be had under 12s, 3d. per ton, while the demand for 
coke having increased, the price has been raised to 12s, per ton, 
delivered at furnaces at Middlesbrough, or equal thereto, while the 
f.o.b. priceisl4s, The present advanced price of East Coast hematite 
still leavesit considerably cheaper than WestCoast brands. Ordina 
Cleveland pig iron is advancing in value, especially No. 3, whic 
is somewhat scarce in consequence of the continued heavy ship- 
ments. A large amount of business in No. 3 has been done this 
week at 34s. 6d. per ton for prompt f.o.b. delivery, and producers 
have raised their prices to 34s, 74d., and in some cases to 34s. 9d. 
and even 35s., as they are in no need of orders and can afford to 
wait, particularly when prices are tending upwards. For next 
month's delivery some business has been reported at 34s. 74d., and 
34s. 6d. would have been paid readily. Middlesbrough warrants 
have fluctuated more than makers’ iron, having fallen on Tuesday 
from 34s. 7d. to 34s, 44d. cash sellers, but they advanced again on 
Wednesday to 34s. 7d. In Connal’s public warrant stores the 
quantity of Cleveland pig iron held on Wednesday night was 68,199 
tons, or 999 tons increase this month. It is strange that with the 
large shipments that are reported, a substantial decrease in the 
stocks in the public stores is not reported. From Middlesbrough 
alone 45,762 tons of pig iron were reported this month up to 
Wednesday ~— as compared with 54,646 tons in May, 1893, and 
16,322 tons in June, 1892, both to 14th. The exports, though not 
up to those of last month, are still considerably above a June 
average. Cleveland No. 4, foundry pig iron, is rather scarce, and 
33s. 6d. has to be paid for it. The improvement in the finished 
iron trade being only slight, the demand for Cleveland forge pig 
iron is quiet, and buyers could get grey at 32s. 6d., and perhaps 
at a little less. 

The engineering industries are a little brisker ; a circumstance 
which is due in some measure to the revival in shipbuilding. 
Several establishments which have been working badly are nowin 
full operation. The Floating Hospital for the Tees Port Sani 
Authority, and which is to be moored on the river below Eston, is 
to be constructed by Messrs. Head, Wrightson, and Co., Teesdale 
Iron and Engineering Works, Thornaby-on-Tees, the contract price - 
being £6000. The third annual report of the directors of Messrs. 
Head, Wrightson, and Co. must be deemed satisfactory to the 
shareholders, considering the unprecedented depression of trade, 
and the fact that so many of the limited liability companies are 
unable jto pay any dividends, but, on the contrary, have to report 
an excess of expenditure over receipts. For the year ending 
April 30th, this company made a gross profit of £21,817 14s. 10d.; 
and adding thereto £1219 19s. brought from last year, 
£23,037 13s. 10d. is available. A dividend at the rate of S r 
cent. per annum is recommended. The capital expenditure during 
the year has amounted to £446 16s, 6d., for additions to the 
building and machinery. 

Mr. Arthur Braithwaite, of the Moor Iron and Steel Works, 
Stockton-on-Tees, has been appointed assistant manager in India 
to the Bengal Iron and Steel Company. 

Sir Raylton Dixon and Co., Middlesbrough, have just completed 
the s. Bannockburn, a vessel 254ft. long, 40ft. broad, 24ft. 4in. 
—_ moulded, and with a deadweight carrying capacity of over 
2700 tons, for trading on the great lakes of North America. As 
she will have to through the locks on the St. Lawrence to get 
to the lakes, as she is much longer than the locks, the vessel is so 
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constructed that she can be cut into two portions, each will pass | in price, and the only indication of a change was given by. the 

= have been cleared | hesitancy of makers to book forward. Prices still remain :— - 
the two will be riveted together again. The vessel has been only | mer, 12s. to 12s. 3d.; Siemens, 12s, 3d 
four months in building, and is for the Montreal Transportation | 13s. 6d., 14s., 15s. 6d. Ternes, 21s. 6d,, 22s., 23s. 6d 


through the locks separate!y, and when the 


Company, of Montreal. 


It is evident that the project for the construction of a railway | 169,352 boxes. Swansea : on last week 474 tons of pig, and 

Durham is not to be allowed to drop, 261 

though the Bill for it came to grief when recently before the 

Select Committee of the House of Commons. A deputation of 

tradesmen and other prominent gentlemen of Seaham Harbour will | contention are the croppings of “‘ Billy Fairplay,” the safety lamp, 

wait upon the Marquis of Londonderry to endeavour to gain his | and double shifts. 
the when it was before the Com- 


along the East Coast in 


support. He op d 
mittee of the House of Commons. 





Some difficulty has arisen between the Cleveland ironstone x. Patent fuel easier at Swansea and Cardiff—Swansea, 
miners, respecting the working of the hand “‘ ratchet” machines, | 9s. 
which are being introduced for the purpose of boring holes in the | Price in Cardiff, 13s. 6d. to 13s. 9d. Iron ore, Swansea, 11s. 3d. to 
ironstone. The men do not object to the use of such machines, but | lls. 6d. Demand slackening. Large cargoes have come in for 
they are not satisfied with the price we for getting and filling the 
yanumpire. Theemployers 
get all the 
men they need to work the machines on the terms which they— 
the masters—offer. The miners’ executive state that the respon- 
sibility of the men is increased 75 per cent., and they have decided 
to ask Mr. Bell, H.M. Inspector of Mines for the district, to meet 
them and discuss the matter. They have also appointed a depu- 
tation to lay the dispute before the Miners’ Federation, which will 
be asked to take whatever steps they may deem necessary. Circu- 
lars are to be printed and circulated among the men, impressing 
upon them the great evil that will result should the machines 


stone, and they want this to be fixed 
think it unnecessary to call in an umpire, as they can 


become generally adopted. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 


THE air is literally bristling with railway amalgamations and 
changes of owners. The conspicuous case is that of the Rhymney 
Railway, which has seen some remarkable changes in shares of late, 
consequent upon the report that it was to be amalgamated with 
the Taff Vale. Iam still without definite information, Mr. Beas- 
ley, of the Taff Vale, being in London. This is certain, that no 
official confirmation has come to hand, and the case is in that 
peculiar condition that any day may see the rumour explode or be 


authenticated. 


The success at Llanbradach Colliery, close by the Rhymney line, 
has no doubt improved the property of that railway, and, what 
with Aber, which is located at the back of Cilfynydd, or the Albion 
Colliery, one of the most successful collieries of late years, and the 
fine track of virgin ground, the Rhymney shares promise to touch 
Vale when it went up to 

. The fluctuation in Rhymney shares is shown by the following 
list given in the course of a few days:—£249, 50, 48, 51, 
48, and even £255. Taffs, which have somewhat shared in the 
rise, are 82$ and a fraction. They have touched 86. Mid-week, 
there was a heavy fall in Rhymney, consequent upon the fear that 
after all there was nothing in it, and business was done as low as 
2294. It is now stated on - authority that some minor details 

that before anything definite is done 


-_* figures in the same way as the T: 


remain to be arra , an 
the directors of the Taff and Rhymney must again meet. 


Local rumours suggest a possible amalgamation between the 
Midland and the Brecon, of another route to London independent 
of the Great Western, and of another route to Swansea from 
Newport, vié the Rhondda. Next month, I hear, the short line 
from Rhayader by the Birmingham Water Company will be com- 


menced. 


The May total of coal shipments from Cardiff, though satisfac- 
tory, showed a decrease as compared with the previous month. 
The total was 1,187,545 tons. On the five months there is a 
substantial increase. The best steam coal trade keeps up fairly 
well. Cardiff total last week was 255,089 tons, of which the Bute 
Docks sent 141,596 tons. In Swansea the coal trade remains 
depressed ; average briskness at Newport, where future prospects 
and railway combinations are being discussed with intest. Newport 


coastwise total alone was 20,730. 


In Cardiff this week, on ‘Change, there was a strong demand for 
steam coal. This was evident enough on prone as and still more 
considered a favour to 


so in — a — it was 
accommodate a ‘‘ boat,” and lai ton: were freel, ken 
about and booked. sil — Orr 

The present price for best coal is 10s. 6d. to10s. 9d.; seconds, 9s. 3d. 
to 9s. 6d.; and an inferior coal from 8s. 9d. Small steam is now 
advancing rapidly, and commands from 5s. 3d. to 5s. 6d. on 
account of the stiff demand setting in. House coal continues 
slack, and lower ~~ are very probable. Present are: Rhondda, 
No. 3, from 9s. 6d.; best household from 10s.; brush from 7s. 6d.; 
small, which is a little better, 7s. 3d. 

A contemporary brings home to the ordinary reader the great 
coal consumption on board a liner by stating that the New York, 
when running at full speed, burns enough coal in a single day to 
last a family using ten tons a winter for thirty-three years. is 
34 the matter in a clear light for the comprehension of the 

Velsh colliers, as it shows them that the mainstay of Welsh 
trade is now foreign, and including great steamers, for bunkers as 
well. 

An increased number of colliers is being taken on at Llanbradach. 
.Work there is going ahead well. 

In the iron and steel trades there is a little more doing. Steel 
bar still keeps the lead, and I note that the steel of the district, 

rincipally from Cyfarthfa, is finding poor custom even in the 

idlands. Steel bar hasa route from this district, principally 
taking in the tin-plate works from Briton Ferry to Llanelly, and in 
the Taff valley, and as far afield as Lydbrook, and on into the 
Midland counties. 

I am glad to see at last that the rail trade has not quite deserted 
Wales. The fifteen to seventeen years’ life of a rail naturally makes 
trade tardy, yet rails must be had, and both home and foreign 
demands are better. This week there was a large consignment of 
over 2000 tons to India, and from Newport one of 1050 tons for 
Gothenburg and one of 280 tons rails for Valencia, a oumber of 
locomotive fastenings, railway material and wagon work. It is 
just possible that with the adjustment of the iron and steel workers’ 
sliding scale there may bea tide in the affairs of iron and steel. 
One fact, too, is worthy of notice, a large number of the Dowlais 
boilermakers have resumed work on the conditions offered. The 
rate offered is 3s. 4d. to riveters, which would mean an advance of 
84d. per day over old rate. 

Instances have occasionally occurred of damage, and even loss of 
life at the steelworks from the molten metal coming in contact 
with cold water. At Dowlais last week there was a case in point, 
but instead of in the Bessemer department, it took place at one of 
the blast furnaces. Ironmasters will understand the matter when 
I state that one of the ‘‘blocks” surrounding the furnaces through 
which a stream of water runs, keeping the furnaces cool, burnt 
through, and the water coming in contact with about seventy tons 
of metal, literally shook Dowlais. Beyond the damage, no personal 
injury seems to have been sustained, though it is a marvel that 
half the dwellings were not wrecked. At Swansea, block tin has 
advanced 50s. per ton, and some speculative business in Scotch 
warrants has sent Glasgow pig up a little. This is now at 
41s. 44d. Other prices are as cllows :—Middlesbrough pig, No. 3, 
34s, 6d.; hematite, 44s. 6d. ; Welsh rails, heavy from £4 ; light, 
from £4 15s.; Welsh bars, £4 15s. to £4 17s. 6d.; steel sheets, £7 
to £8; iron, £6 to £7 10s. Bessemer steel: blooms, £4 to 

£4 2s. 6d. ; bars, £4 7s. 6d. to £4 10s.; Siemens best, £4 10s. to 
£4 17s. 6d. 

There has been a little falling off in tin-plate exports, and various 
causes were assigned on ’Change this week ; such as the water 
famine prevailing and the ee of low prices, with which 


. to 12s, 6d.; charcoal, best, 
Shipments 
were only 85,053 boxes; make, 97,423 boxes. Present stock, 


278 tin-plate boxes ; bars, 261. 


Bryngwyn Colliery, Bedwas—an old working—has been closed. 
The dispute at Rudry Merthyr Colliery continues, The bones of 


The coke market continues firm. Present prices :—Furnace, 
16s. to 16s. 6d.; foundry, from 17s. 6d. to 19s. 6d., according to 
to 9s. 6d.; Cardiff, 9s. 6d. Pitwood is in improved demand. 


Dowlais and for Blaenavon. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was very strong up to the end of 
last week, Scotch warrants advancing to 41s. 6d. cash. Warrants 
have been easier in the last few days, and the price has gone back 
to about 41s. There is, however, a rather better feeling in the 
trade generally. More business than usual was done in the past 
week in Cleveland warrants, but they are now quieter. For hema- 
tite the inquiry has been limited, and prices show little alteration. 

There has been a better demand for makers’ pig iron. One firm 
of Scotch ironmasters has this week sold all its make of pig iron for 
the next two months, and others report that the current demand 


on private stocks. 


41s, 6d.; Carnbroe, No, 1, 43s. 6d.; No. 3, 42s. 6d.; Clyde, No. 1 
47s.; No. 3, 44s.; Gartsherrie, No. 1, 47s. 6d.; No. 3, 44s. 6d 
Calder, No. 1, 48s.; No. 3, 45s.; Summerlee, No. 1, 49s.; No. 3. 


No. 3, 47s. 6d.; Glengarnock, at Ardrossan, No. 1, 49s.; No. 3. 
43s.; Dalmellington, No. 1, 45s.; No. 3, 42s. 6d.; Eglinton, No. 1 
43s, 6d.; No. 3, 42s. 6d.; Shotts, at Leith, No. 1, 51s.; No. 3, 48s. 
Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 46s, 6d. 


year. There was shipped to Canada 175 tons, South America 30. 
Australia 105, India 25, Italy 510, Germany 621, Russia 225 


in the corresponding week. 


furnaces in blast numbering seventy-one, compa 


course of the autumn. 


firm ordering them being Messrs. Burrell and Son, of Glasgow. 


have been lost or that are now unsuited, owing to age, for profitable 


terms have ever formerly 
are still unsatisfactory, it is thought that vessels placed now have 
a good chance of being ready at a time when the market will have 
assumed a better condition. There is practically no change in the 
price of steel. The makers generally speak more hopefully of the 
prospect. Among the contracts arranged in the last few days is 
one with the Glengarnock Iron and Steel Company for several 
thousand tons of steel angles, to be used in the works of the 
Manchester Ship Canal. 

During May sixteen vessels arrived in the Clyde from Spain with 
22,300 tons of iron ore, this being the smallest import in any one 
month for a period of nearly eighteen months. The imports of 
this ore for the last five months amounted to 185,578 tons, com- 
pared with 264,453 in the corresponding period of last year. 

The malleable iron trade is becoming more active. Makers who 
lately were able to count only on employment from day today, are 
able to report orders on their books that will keep them running a 
couple of weeks, and all over there is a more cheerful feeling. It 
is reported on ‘Change in Glasgow that best bars have been sold 
as low as £5 per ton, and there is every reason to believe that the 
report is correct, but it is said that the transaction is marked by 
special circumstances. However this may be, makers declined to 
quote lower rates, and allege that in all likelihood, if the present 
improved inquiry continues, better prices may soon be obtainable. 
e sheet makers are well employed, and there is more inquiry 
for malleable tubes. The outlook in the cast iron pipe trade is also 
somewhat more promising. 

Dealers in copper have been hesitating as to what is best to be 
done in the present uncertain state of the market. Opinions differ 
as to the immediate future of this article. Stocks are low, as con- 
sumers have been for a long time purchasing from hand to mouth ; 
and with any substantial revival in trade it is expected that prices 
of copper will go considerably higher. For this reason the upward 
movement of the last two or three days has caused some little 
excitement in the trade. The imports of copper ore into the Clyde 
during May were 4762 tons, against 3293 in May, 1892, and the 
arriva's for the five months are 27,384 tons, compared with 22,634 
in the corresponding period of last year. 

There is a somewhat better feeling in the coal trade, the result 
not of any extension in the volume of business, but of the fact that 
—- ave been curtailed by the idle days observed by the 
colliers. Prices are firmer, except as regards steam coals, and 
sellers are less disposed than they were a week ago to make conces- 
sions with the view of carrying off business, the reason being that 
they have less coal coming to hand. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
REPORTS coming in from the iron markets in this country state 
the business doing in raw as well as in manufactured iron to be 
small generally. The outlook continues one of considerable un- 
certainty, the prevailing feeling being rather one of depression 
than hopefulness. Until now most of the finished iron works have 
been tolerably well occupied. In many cases, however, produc- 


tion is higher than consumption, and stocks naturally show a slight 
increase. This, and the very keen competition of foreign works 
may, perhaps, account for a certain want of firmness in prices, 
which begins to be mgr rege A felt in some parts, 

s 


The Silesian iron market 





makers are heartily tired. st week there was no improvement 


ows little change since previous 


—_—_—_—.. 
~ 


report. There is on the whole rather less doing this week 
last ; in the malleable iron department especially a decrease ; 
demand has been noticeable, and the number of orders comi _ 
at the blast furnace works has, naturally, been but small, “ 
iron foundries form an exception to the rule, being quite satisf 
torily employed. ” 

In Austria-Hungary makers of pig iron and also finished iro 
and steel manufacturers are doing fairly well, and the works i 
kept going regularly. On the whole, production is about equal to 
consumption, and quotations have been firmly maintained, 
structural material a quiet business is done generally, The lively 
inquiry coming forward in early spring led makers to believe that 
this year a very good business would be doing in bars and girde 
and the general requirements for building purposes, but, Walon 
tunately, the activity in the building line has not been what Was 
expected. Still, demand has been pretty regular up to now. and 
the prices fetched are paying. The railworks continue in weak 
and insufficient employment, while at the foundries and machine. 
shops a pretty lively activity is going on. Export trade is not 
large, makers being obliged to go down considerably with their 
prices to be able to compete with the many foreign works that are 
offering at extremely low quotations, 

The French iron industry remains quiet, the business transacted 
in iron and steel being small, with prices tending in a downward 
direction. Nominally, good merchant bars are quoted 155f, pt. 
in Paris ; girders, 165f., but for large orders much less is asked 
A French company, witha joint stock of five million francs, js 
going to build a large wagon and locomotive factory at Moscow 

usiness transactions on the Belgian iron 8c fe continue 
extremely limited. Pig iron makers report a very slack dem, 
an utter hes of confidence prevailing in most departments, Prices 
are naturally anything but firm. For railway requirements pros. 


and, 


“9 


45s.; Langloan, No. 1, 54s.; No. 3, 45s.; Coltness, No. 1, 53s. 6d.; 


It cannot be said that the steel trade is anything like busy | the cost of production, and there is litt 
— ——e pay —_ pa = por rs ay te in this branch over-production is more disagreeably felt than in any 
Much interest has been shown in certain new shipbuilding con- other, prices remain low. In the hoop trade buyers are maintain- 
ts, about which ts believed to be hat ted F 
have boen in circulation. ‘The contracts in question are for steam. | Sec¥F¢ employment for the nearest future, | ‘The plate mils ar 
se itty carrying capacity. Some of them have been placed rather satisfactorily occupied ; especially the heavier sorts of 
with Port Glasgow firms, and one or two are said to have gone to | Plates for boiler-making purposes meet with a fair request. For 
the Tyne. For some reason or other definite information concern- | Sheets the demand coming forward is irregular, and it is only in 
ing the number of vessels to be built has so far been withheld. No the most favoured cases that ~ works are fully engaged. Prices 
doubt the owners have good reasons for this reticence, but the ee a hy seo — Scaamias ancl ead 
facts will leak out by-and-bye. At present the number of steamers | D&l'S have act changes. Reem ee ee array go Se 
believed to be contracted for is stated at from five to eight, the factories has remained the same as last week ; a few only can 


ot ealing ade ter - Aa: jet de wate te peed apn increased since 1881, for, while in that year total output was esti- 


pects are decidedly improving. Some good orders for rails, 


is carrying off the output, and in some cases making a slight inroad | P@SSe" erand freight cars, and also for locomotives, have been given 
G.M.B., f.o.b. at Glasgow, No. 1 is quoted out. 
42s, per ton; No. 3, 41s. 6d.; Monkland, No. 1, 42s. 3d.; No. 3, , 


t is noteworthy that within the first four months of present 
ear only 5007 t. steel rails have been exported from Belgium 
veing 9643 t. less than during the corresponding period in the year 
’ | before, 

The physiognomy of the Rhenish-Westphalian iron market js 
dull, and as buying is restricted to the most urgent requirements 
ouly, an improvement cannot be expected to take place. It ig 
scarcely likely that any large business will be done until the 
political depression has ceased. The iron ore trade is much the 
same as recently reported. Demand remains quiet, and below 


’ 
, 
> 
, 
; 


4 “see | A . : production, in spite of the latter having been limited to a consider. 
a — sbi 7 se agaist 378 in eee ae tang Py — able extent. This week, again, very little has been done in pig iron, 


and for some sorts a decrease in demand is observable. At many 


’ | works stocks have been slowly but steadily increasing since previous 


’ 


Holland 425, Belgium 135, China and Japan 147, other countries week, which naturally tends to lower the prices, It has already 
25, the soahelae daonaate being 3387 ra compared with 349] | been stated in last week's letter that tho price for foundry pig, 


No. III., had to be reduced from M. 55 on M. 53 p.t. at works, 


There is no change in the amount of pig iron produ otion, the The business in spiegeleisen has been tolerably good, a fair amount 
with seventy- : > maintai 

seven at this time last year. It is understood that the makers are are but weakly maintained. 

ne at Se tiga = and — ——- py tt and, generally speaking, unsatisfactory. Production is con- 
Glasgow stores. It is reported that the inquiry for pigs from siderably higher than consumption, the demand on foreign account 
mr a i is exhibiting si of improvement, and some authorities | being very small, although, compared to last year, an increase in 
are of opinion that Saeed se i may be experienced in the export is statistically stated for the first four months of the year, 


of orders for the third quarter coming to market ; prices, however, 


The condition of the malleable iron trade continues unchanged, 


Present prices, that is, those actually pos. are scarcely coveri 
e hope for improvement. 
For girders a pretty regular inquiry has been experienced, but as 


ng a reserved position, but still existing orders are sufficient to 


rawn wire and wire 


boast of being satisfactorily occupied. 
It has been stated that the production of zinc has considerabl 


mated at 260,088 t., in 1886 no less than 293,302 t. were produced, 


i i i it 3 vey | and in 1890 production had risen on 343,096 t. In the following 
too Aly mre — ees wcaes salt aaieads aaa year, 1891, 356,501 t. were produced, and in 1892 the production 


amounted to 365,257 t. Of the output in 1892 287,607 t. fall to 
Europe; the rest of 77,650. falls to the United States of 
America. During the last two years the production of zinc in 
Europe was as follows :— 


1892. 1891. 
t. t. 
Rheinland and Belgium .. .. .. .. 143,505 .. .. 189,605 
I ew.tss) ws, “Ge. ap 4k: any ox “Eee 08 37,08 
Great Britain .. .. «2 «+ « «s 26,000 .. .. 2,410 
France and Spain .. .. .. «.. «- 18,462 .. .. 18,360 
SE Sc se we ba. .0e) oa. ee we Saree 8,760 
Austria .. .. és “ee Oe a 6,440 


In 1891 German export in iron and iron manufactured goods to 
Italy amounted to 68,282 t.; in instruments and machines it was 
5703 t. Import from Italy amounted to 44 +t. in iron and iron 
manufactured goods, ae in machines and instruments it was 
90 t. 


To Denmark, German export was in 1891 as follows: Iron and 
iron manufactured goods, 27,915 t.; instruments and machines, 
1671t. Import from Denmark was: In iron and iron manvfactured 
goods, 296 t.; machines, 254 t. 








THE YORKSHIRE COLLEGE ENGINEERING SocieTy.—By permission 
of the directors of the Yorkshire House-to-house lectricity 
Company, Leeds, the members of the Yorkshire College Engineer- 
ing Society visited their generating station on Monday last. The 
plant is thoroughly-well fitted for the service of the city, and 
ample arrangements for extension are made ugg if the demand 
becomes in excess of the supply. Together with the massive 
engines by Messrs. Fowler and Co., a noticeable feature is the 
Lowrie Hall switchboard, which admits of every possible combina- 
tion between the generators and the mains in an extremely simple 
manner. After a very cordial vote of thanks to the oy wd 
coupled with the name of Mr. H. Dickinson, the manager, being 
proposed by Mr. J. H. Wicksteed, and seconded by the secretary, 
the members dispersed, 


Stamprna IRON AND STEEL OF BRITISH MANUFACTURE.—At the 
last meeting of the Board of Management of the British Iron Trade 
Association, a proposal was brought forward by Mr. Francis 
Bolling to the ‘effect that steps should be taken by the Association 
with a view to having manufactured iron and _ steel regularly 
stamped as of British manufacture. The proposal was discussed 
at some length, and was warmly approved. A committee, consist- 
ing of the President—Mr. W. 8. Caine, M.P.—Mr. Arthur Keen, 
and Mr. Francis Bolling, was appointed to frame a suitable com- 
munication to the members of the Association on the subject, and 
they in their communication pointed out that the fact that _ 
superior quality of British goods is well known all over the world, 
is a consideration which has an obvious commercial value, but that 
English manufacturers are not likely to obtain the full nea 
unless they have their goods so marked that the fact will be readily 
appreciated. The brand of the maker may not be a sufficient 
means of identification abroad. The words “ British Manufacture, 
either with or without the maker's special brand in addition, can 
always be understood, and should become a means of needed pro- 
tection. With this communication was sent a form for — 
turers to signif they . to stamp their goods “ British 
Manufacture,” and already hundreds of affirmative replies have 
been received. 





Ju 


To wl 
ance bes 
jm S81 
i Lt od 
confines 
is up to 
consum 
js on th 
general 
sound. 
beyon 
very 8° 
the pre 
steel p! 
a gene 
enforeé 
tions. 
stimuls 
release 
accept 
5°50 di 
five or 
were « 
price, | 
every | 
canal ! 
battle 








June 16, 18938. 


THE ENGINEER. 


531 





ee 





SS 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 8th, 1893. 

To what extent the present financial disturb- 

.e will hurt summer and autumn business it is 
rence“ to predict. Confidence has been im- 
peliled by recent failures, which, however, are 
anh to banking institutions. Railroad traffic 
coup to the average. Pig iron production and 
maramaption are not declining. Steel production 
‘, on the increase, especially for agricultural and 
cenerel machinery. ‘The industrial condition is 
cal. Stocks are not permitted to expand 
beyond reasonable limits. Manufacturers are 
very generally of the opinion that were it not for 
the present depression the dem und for iron and 
steel products would have been sufficient to effect 
a general advance. The sense of insecurity 
enforces a policy of cautious buying in all direc- 
tions. ‘There is enough work held in reserve to 
stimulate demand to a very great degree when 
released. The puddlers are asked this week to 
accept a 20 per cent. reduction in wages from 
5:50 dols. per ton, the rate established twenty- 
five or thirty years ago, when iron canal rates 
were 3cents. Now iron is selling at half that 
price, and the puddlers have successfully resisted 
every attempt ever since to equalise wages with 
canal rates. It looks as though there would be a 
battle on the subject this summer. 








LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 8th inst., the s.s. Bannock- 
burn left the Cleveland dockyard of Sir Raylton 
Dixon and Co., Middlesbrough, for the official 
trial trip. This steamer has been built in four 
months, and is for the Montreal Transportation 
Company, of Montreal, Canada. The principal 
dimensions are :—Length, 254ft.; beam, 40ft.; 
depth moulded, 21ft. din.; with a deadweight 
carrying capacity of over 2700 tons. She has 
been built of steel to take Lloyd's highest class, 
and has a perfectly clear deck all fore and aft, 
with the exception of houses for the accommoda- 
tion of the passengers and crew, and for the 
navigation of the vessel. She has been designed 
specially for the trade on the Great Lakes of 
North America, and as the locks on the St. 
Lawrence, through which she will have to pass 
before she can reach the Lakes, are much too 
short for the length of the ship, efficient provision 
has had to be made to enable the vessel to be cut 
in two portions, each of which will float at a 
suitable draught, and when she has cleared these 
short locks the two portions will be riveted 
together again, The st-amer is rigged as a 
three-masted schooner, and is fully equipped 
with every improved appliance for the rapid 
loading and discharging of cargo, and a large 
number of batches are provided for this purpose. 
The engines have been fitted by the North- 
Eastern Marine Engineering Company, Wallsend- 
on-Tyne, and the cylinders are 2lin., 34in., and 
5éin., by 39in, stroke, with two large steel boilers 
working at a pressure of 1601b. per square inch. 
The construction of the vessel has been under the 
superintendence of Captain A. McMaugh, of St. 
Catherine’s, Ontario, and Messrs. Bruce Harman 
and Alex. Cleghorn, of Glasgow. The results of 
the trials were most satisfactory, the machinery, 
&c., working without a hitch. 

Messrs. Fleming and Ferguson, shipbuilders, 
Paisley, launched on the 13th a twin screw hopper 
barge, being the fourth which they have con- 
structed to the order of the Clyde Trustees within 
the last twelve months. Her dimensions are 
205ft. by 35ft. by 15ft. 6in., and she has a hopper 
capacity of 1200 tons. She will be fitted by 
the builders with two sets of triple-expansion 
engines, to indicate 1200-horse power, and which 
are expected to drive her when loaded a speed 
of 10$knots. As the vessel left the ways the 
naming ceremony was performed by Mrs, C. H. 
Baxter, wife of Mr. Baxter, mechanical engineer 
to the Trustees, 

At Renfrew on Tuesday Messrs. William 
Simons and Co, launched from their yard the 
hopper dredger Pholas, which they constructed 
to the order of the Crown Agents for the 
Colonies. It was constructed to the designs and 
under the direction of Messrs. Coode, Son, and 
Matthews, civil engineers, Westminster. Mr. 
Wilson Wingate, naval architect, superintended 
its construction on their behalf. It will be 
employed deepening the port of St. Johns, 
Antigua, toa depth of 32ft. under water level. 
The hopper compartments have a capacity for 
over 400 tons of dredgings. The dredging wheel 
gear is made chiefly of steel, and friction gear is 
provided to prevent undue strains coming on the 
dredging machinery. It is provided with a set 
of triple-expansion engines of 550 indicated 
horse-power, and twosteel boilers of 160 lb. working 
pressure ; also steam steering and steam starting 
and reversing gear. The cabins for the officers and 
crew are well adapted for a warm climate. The 
Pholas is the fifth dredging steamer the builders 
have supplied to the Crown Agents for the 
Colonies. The vessel was launched complete 
ready for work with the buckets on the bucket 
ladder, and after being moored in Renfrew 
Harbour a trial of the engines, dredging, and 
deck machinery took place. 

On Saturday the s.s, Embiricos, of Andros, 
built by Sir Raylton Dixon and Co., of Middles- 
brough, for Mr. A, Embiricos, of Braila, left the 
Tyne for her official loaded trial trip, and the 
average speed obtained was 10? knots, being } of 
a knot in excess of the contract speed guaran- 
teed. This steamer has been built under the 
superintendence of Messrs, W. Esplen and Son, of 
Liverpool, and is of the partial awning deck type, 
with poop above raised quarter-deck. ater 
ballast is provided in both peaks and under the 
engines and boilers, as well as in a deep tank 
forward of the boiler space. The decks are of 
chequered iron, and the principal dimensions of 
the vessel are :—313ft. by 41ft. 2in. by 21ft., with 
a deadweight carrying capacity of over 3500 tons 
on a very light draught. The fittings throughout 
are of first-class style, and all well-established 
improvements have been embodied in the con- 
struction, including lighting by electricity. The 
engines are by Mr. John Dickison, of Sunderland, 
the cylinders being 23in., 37in. and 60in. by 42in., 
with two large steel boilers working at 160 1b. 
pressure, 





THE FIRST GERMAN RAILWAY. 


In our issue of November 14th, 1891, we repro- 
duced an old engraving showing a train of the 
first railway in Germany, the Nuremberg-Furth 
line of 1835, At that time we could find little 
data relating to this railway, but from a late issue 
of the London Railway News we obtain the follow- 
ing supplemental matter :— 

This road, connecting Nuremberg with Furth, 
and the first link in a system now aggregating 
26,000 miles in length, was advocated by Messrs. 
Plattner, Scharrer, and Ley, worthy citizens of 
Nuremberg, who were influenced by the success- 
ful working of the English railway between 
Stockton and Darlington. They were at first 
met with most absurd objections to the scheme by 
their fellow citizens, and when these were over- 
come by argument the more difficult task of raising 
the money was encountered. Though the com- 
mittee figured a profit of 12 per cent. on the 
investment, it was fully three months before the 
total capital of 1320 shares, of 100fl. each, or 
about 56,100 dols. in all, was subscribed. For 
months all pedestrians, horses, and carriages 
passing between the two towns were carefully 
counted, and it was figured that the annual 
expense would be about 5500 dols., and the yearly 
income 12,500 dols., or at least 12 per cent. on the 
capital, 

ut Germany was not yet ready for investment 
in railways; but in 1834 a Bavarian authority 
attempted to prove that the promoters of the 
Nuremburg-Furth Railway would annually lose 
15 per cent. instead of gaining 12 per cent. 
Robert Stephenson, too, wanted 4000 dols. a year 
for sending a mechanic and a translator ; and this 
and the difficulty of obtaining the right of way 
under existing laws made progress so very slow 
that in 1834 the shares were offered at 30 per 
cent. discount. 

At this critical time a Bavarian engineer, Mr. 
Paul Denis, returned from the United States and 
offered his services. They were accepted, and 
about May Ist, 1835, work was commenced ; and 
the line was opened to travel on December 7th, 
1835. The faithful shareholders were rewarded 
beyond all their expectations, and the shares rose 
rapidly to 500 per cent. From 1835 to 1860 the 
line was worked in the forenoon with animal 
power and in the afternoon with locomotives, for 
economy's sake, Until 1847 the yearly number 
of horse trains exceeded those drawn by loco- 
motives, as 4845 to 4389. In 1860 the horses were 
withdrawn, In 1840 the manager was paid a 
salary of 500 dols. per year ; the traffic inspector 
received 300 dols., and the cashier of the 
company 200 duls. per annum. The engine- 
man, however, sent from England by Stephenson, 
received 625 dols. per year, or more than the 
manager. ‘Although the line now has a com- 
petitor in the form of a tram line between the 
two towns, this first German railway has now a 
reserve capital of 330,000 dols., and pays 21 per 
cent. dividends on its original share capital, 
which is still retained. —Kangineering News. 








THE LONDON ASSOCIATION OF FOREMEN ENGI- 
NEERS AND DRAUGHTSMEN.—The usual monthly 
meeting of this Association was held in the 
Cannon-street Hotel on Saturday evening, the 
3rd inst., when the president and vice-president 
occupied the chairs, and there was a large 
attendance of members. After the usual financial 
and other business had been gone through, the 
president was asked to vacate the chair in favour 
of the a Mr. John E. Reid, who 
occupied it for the rest of theevening. Mr. Reid 
then explained that, as most of those present 
knew, a movement had been initiated about the 
end of last year for recognising the services of 
Mr. Coates, the present president and treasurer 
of the Association, which had resulted in a 
handsome sum having been subscribed by the 
members, which the committee in charge of the 
matter had expended in the purchase of a gold 
watch and illuminated address, which he had now 
much pleasure in presenting to Mr. Coates on 
behalf of the Association, in appreciation and 
recognition of valuable services rendered as honor- 
ary treasurer and other useful work in connection 
with the Association, extending over a period of 
twenty-one years. Mr. Coates, in thanking Mr. 
Reid and the members generally, said his feelings 
would not allow him to say much, but that he 
was very much pleased with the kindness they 
had shown him, and although he felt that his best 
efforts had not been as successful as he could 
have wished, he would endeavour to improve 
upon them, and, if possible, do more both for the 
Association and the individual members in the 
future. 

SEWAGE PURIFICATION, HUDDERSFIELD. — The 
new sewage disposal and purification works which 
have been constructed by the Huddersfield Cor- 
poration at a cost—including intercepting sewers, 
destructors, sludge presses, electric light plant, 
&c.—of about £69,000, were finally opened on 
May 31st, although the work of purification has 
been carried on since 17th April. The Corpora- 
tion acquired about 44 acres of land at Deighton for 
the scheme, but the works and buildings only 
cover an area of 8} acres, and the remaining space 
has been laid out as a small park with banks of 
rhododendrons, roses, and flowers, having a highly 
ornamental appearance. A large number of sani- 
tarians and representatives of public bodies were 
present, and the enterprise of the Huddersfield 
Corporation in devising and carrying out such 
works was warmly commended. Mr. 
Dugdale, C.E., the borough engineer, designed 
the scheme, as also the intercepting sewer con- 
veying the sewage to the works, which are capable 
of dealing with 7,000,000 gallons of sewage per 
day—or the sewage from a population of 350,000 
based upon a flow of 31 gallons per head—but the 
present dry weather daily flow is about 5,000,000 
gallons. ere are 24 — tanks each to 
hold 47,500 gallons, and the same number of small 

larite filter beds. Great interest was evinced 

oy the visitors in the purification process, which 

r. Alderman Jessop, Chairman of the Health 
Committee, officially put in operation by turning 
a valve. The system of purification adopted is 
the well-known polarite and ferozone one of the 
International Water and Sewage Purification 
Company. Messrs. Radcliffe and Co., of Hudders- 
field, were the contractors, and Mr, Clayton the 
resident and assistant engineer, 





THE PATENT JOURNAL. 
Condensed from ‘ . lustrated Official Journal of 
‘atents,” 


Application for Letters Patent. 


*,* When Dp have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


30th May, 1893. 


10,578. Fans, J. H. Pickup, T, H. Ashworth, J. Waters, 
and J. Byrom, London. 

10,579. Tent, H. Aldersey, Chester. 

10,580, Concentrator, B, J. Atterbury and P. Ewens, 
London. 

10,581. Ovens, A. Parietti, London. 

10,582. Friction Papers and Ciotus, E. Burton, 
London. 

10,583. Trap for Rats, F. A. Egleton and 8. Osborne, 
West Croydon. 

10,584. ELecTROLYTIC 
London. 

gj sag Device for Gas Propucers, C. W. Bildt, 

ndon. 

10,586. BicycLe Suprort, A. Norris, London. 

10,587. Moutps for Castinc Bricks, T. R. Dent, 
London. 

10,588. Pumps, P. Picot, London. 

10,589. SHow1NG the Action of the Vocat Corps, T. 
Chater, London. 

10,590. Binpers for Orrice Documents, J. L. Young, 
London. 

10,591. Emprying HoLitow Vessers, J. L. Young, 
London. 

10,592, Makino Stoppers for Borr.es, F. B. Stanley, 
London, 

10,593. FasTeNING Buttons to Boots, &c., E. Noelle, 
London, 

10,594. ORNAMENTING ELecrric Lamps, T. B. Browne, 
London. 

10,595. FasTeNinG Burrons on Boots, C. Morris and 
H. Land, London. 

10,596. Steam Generators, J. Sampson, London. 

10,597. Apaprinc Execrric Lamps, G. 8. Sluce, 
London. 

10,598. Pneumatic Tires, H. Leighton, London. 

10,599. Tones, E. H. Tye, London. 

10,600. Prorectinc Pneumatic Tires, J. C. Martin, 
London. 

10,601. Boor Trees, G. H. Stephens, London. 

10,602. Propucrion of Gas from Rervse, E. 8. Luard, 
London. 

10,603. OpeNinG Cans, C. A. Hult and O. W. Hult, 
London. 

10,604. Dryinc Moutps for Castines, J. Bachmann, 
London. 

10,605. Sarety Pockets, E. M. Léomy, London. 

10,606. SeTtinG PLate Guass, G. F. Redfern.—(£. Hill, 
Canada.) 

10,607. BEVELLING Guiass, G. F. Redfern.—(Z. Hill, 
Canada.) 

10,608. METALLIC ALLoy, D. W. Sugg, London. 

10,609. Botr Locks, R. C. Welch.—(/. H. O'Brien, 
Australia, 

10,610, Fries for Parrerns and Documents, R. J. Ewig, 
London. 

10.611. REPAIRING 
Manchester. 

10,612. Repvucinc Crube Peat, A. J. Boult.—(d. A. 
Dickson, ) 

10,618. ScHoo. Desks and Seats, W. P. Thompson. — 
(The Hygienic School Furniture Company, United 
States.) 

10,614. Sream Generators, A. J. Boult.—(C. H. Shaw, 
United States.) 

10,615. TELEPHONY, J. Hines, Liverpool. 

10,616. IanrrinG Devices for Gas-Licut, R. Schlesinger, 
London. 

10,617. CALCULATING PHOTOGRAPHIC ExposuREs, G. F. 
Wynne, Liverpool. 

10,618. Maxine Boots, M. V. Bresnahan and J. J. 
Heys, London. 

10,619. Paint, W. Ward and J. O. Wallace, London. 

10,620. CoppeR-CoATING the Hvu.ts of VessE.s, T. 8. 
Crane, London. 

10,621. Sewrnc Macuines, W. H. H. Tracy, J. A. 

Scriven, and R. C. Tousey, London. 

,622. Sewinc Macuines, W. H. H. Tracy, J. A. 

Scriven, and R. C. Tousey, London. 

10,623. Printine TELeGRAPHS, D. Murray, London. 

10,624. WHEELS, W. B. Smith, London. 

10,625. MANUFACTURING SULPHURIC AcID, E. Edwards. 
—(H. Wolff, Germany.) 

10,626. Propucinc CircuLarR Morton, E. W. Beech, 
London. 

10,627. Car Brakes, W. W. Horn.—(@. R. Elliott, 
United States.) 

10,628. CoIn-FREED, &c., APPARATUS, H. E. B. Lucas, 
London. 

10,629. Watcu Protector, A. Seefels, London. 

10,630. MaTERIAL for Dynamo Brusues, &c., T. Oddy, 
London. 

10,631. HicH-sPEED STEAM Enaornes, J. Dow, London. 

10,632. FLoration CHAMBERS for Lire-BoaTs, C. E, 
Evans, London. 

10,633. Pires for SMOKING 
London. 

10,634. STREET-SWEEEPING Macuines, T. J. McArthur, 
London. 

10,635. MECHANICAL CARPET SwEEPERS, W. R. Lake. — 
(C. A. Hammett, United States.) 

10,636. SecurinG Exastic Tires to Cycies, J. C. 
Brister, London. 

10,637. SicHTinG Apparatus for Guns, H. H. Grenfell, 


Apparatus, H. Y. Castner, 


Pneumatic Tires, R. Lauder, 








Toxpacco, J. Gaskell, 


London. 

10,638. Gas Licutine, &c., Apparatus, J. Sangster, 
London. 

10,639. ImpRoveD MANvractuRE of Buttons, A. Denk, 
London. 

10,640. CarTRIpGE, C. Magand, London. 

10,641. Deronatinc Tose for CartripGEs, C. Magand, 
London. 

10,642. Down-pRavGHT Steam Botters, W. R. Lake.— 
(C. R. and G. A, Ayer, United States.) 

10,643. DowN-pRAUGHT STEAM Boers, W. R. Lake.— 
(C. R. and G. A, Ayer, United States.) 

10,644. Down-pravGutT STEAM Boers, W. R. Lake.— 
(C. R. and G, A. Ayer, United States.) 


31st, May 1893. 


10,645. Compounp for Po.isuina, W. T. Congdon and 
H. Herman, London. 

10,646. Pronger Lanp Traction and STeamsBoat, J. 
Owens, London. 


10,647. FLusHinc CisTERN Apparatus, W. Willis, 
Belfast. 
10,648. Execrric Licut and Heat Stove, G. Mitchell, 


London. 

10,649. ARTIFICIAL STONE MANTELPIECES, J. Hamilton, 
London. 

10,650. Pneumatic Discs, E. B. and R. W. B. Open- 
shaw, Manchester, 

10,651. Improvep CycLe Sappies, J. Brookes, Bir- 
mingham. 

10,652. MreTatuic Buck.es, J. G. Smyth, Bury St. 
Edmunds. 

10,653. IMPROVED NAVIGABLE VESSEL, A. H. Valda, 
Twickenham. 

10,654. Ro.iers of Sprnninc Frames, J. V. Eves, 
B 


10,655. WHEELS for Bicyoies, &c., J. Powell, Liver- 


101656. Meratuic Spring Betts, F. A. Walton, Bir- 
mingham. 

10,657. Fasteninc for RatLway CarR1IaGE WINDOWS, 
M. J. Brewer and R. Friend, London. 

10,658. Sarety Pins, M. Frisen, London. 

10,659. EnveLopes, T. Colson, Manchester. 

10,660. ImMpRovED PNEUMATIC TrREs, E, H, Seddon, 
Manchester, 





10,661. Tire Protector for Cycuzs, F. W. Richardson, 
West Hartlepool. 

10,662. Improvep Enorne Governors, W. Sisson, 
London. 

10,663. Sarety Pockets, P. E. Morel, Cardiff. 

10,664. Separnatinc . Farry Matrers from Water, 
J. and G. Weir, Glasgow. 

10,665. Pumpinc Apparatus for Mines, A. B. Brown, 
Glasgow. 

10,666. Rupper Tires of Bicycies, J. U. Jubb, 
Sheffield. 

10,667. SHarr Luas of Harness, W. R. Dyson, 
Sheffield. 

10,668. DowNn-pDRAUGHT SMOKELESS KILN, M. Gentry, 


x. 
10,669. Improvep TuBuLAR LANTERNS, E. J. Shaw, 
Wi 


10,670. Tintinc Yarn, W. E. Heys.—(J. F. Leclercy, 
France. 

10,671. Lupricator for PisvoN-Rops, J. Eradley, - 
Kingstown, Ireland. 
Bradford. 

10,678. RaiLway SIGNALLING Apparatus, J. Johns, 
Sheffield. 

— Pyevmatic Tires, J. O'Connor and A. M. Cole, 


rk. 
10,675. Scissors, 8. Lauterjung, Manchester. 


10,676. Borters, W. and J. Cormack, Glasgow. 
A. Kelly, 


10,677. Cain Stoppers, T. M. Grant and 
‘ow. 

10,678. Carpinc Enornes, J. Garside and J. Mellor, 
Manchester. 

10,679. The “‘ Tipy Strine Box,” G. Burghardt, London. 

10,680. Carson Disso_vinc Liquip, R. J. Crowley, 
Queenstown. 

10,681. Paper Putp Boxes, J. Y. Johnson.—(P. Sohége, 
Fraace. 

10,682. Fire Escape, W. Barrett, London. 

10,683. INDIA-RUBBER Boor Paps, J. Rowley, jun., 
London. 

10,684. Bakine Tiss, W. K., G. 8., and P. B. Baker, 
London. 

10,685. Propuctnc PHoroGRAPHs on SiaTe, W. and H. 
Jones, Liverpool. 

10,686. Rina Sprnninc Frames, J. Burtinshaw, Man- 
chester. 

10,687. Sreves, A. Stevenson, Liverpool. 

10,688. Winpow Screens, C. Whiteman and J. Cox, 


ndon, 

10,689. PREPARATION of PuLsE Foop, M. Watson, 
London. 

10,690. WATER-CLOSET VENTILATION, F. le Rossigncl, 
London. 

10,691. Props and Girpers for Mines, W. Firth, 
London. 

10,692. VaryING the Speep of VeELocipepEs, R. 
Schweers and C. Fuchs, London. 

10,698, SHEAVE or PuLLEY BLocks, T. Robb, London. 

10,694. Cross Motion for Cameras, W. Dawkins and 
Sons, London. 

ay on ga for WaTeR and Gas, &c., J. L. Dubois, 

mdon. 

10,696. INsuLaTORs for Wires, H. H. Lake.—(E. Hart- 
mann and W. Braun, Germany.) 

10,697. PLovcu Sugars, W. H. Sleep, Tondon 

10,698. CoLLecTtInc Fumes from BURNERS, 
Wainewright, London. 

10,699. HARDENING Opsects of MetaL, E. Hammesfahr, 
London. 

10,700. Evaporatinc Apparatus, E. B. Caird and T. 
J. Rayner, London. 

. Extractinc Svupstances, J. Meikle, jun., 
London. 

—_— Suspension WuHeEet for Cycies, F. Lyst, 


R. §. 


mdon, 
10,708. HoLtpinc Suirts in Position, J. B. Bastard, 


mdon. 
10,704. SicNatiinc Apparatus for Rartways, W. 8. 
rost, London. 
10,705. ELtipsocrapus, W. Lehner, London. 
10,706. Bonnet and Har Cace, M. B. McMillan, 
N 


ailsea. 
10,707. New Soaps, J. Wetter.—(The Firm of J. D. 
Riedel, Germany.) 
10,708. Heatinc Water for Barus, 0. Elphicx, 
London. 
10,709. Drawino Boarp, C. O. Peger and F. A. Bauer- 
mann, London. 
ws ee Apparatus for Raistnc Berr, E. Rawlings, 
mdon. 
10,711. TorPEpogs, 8. Ryder, London. 
10,712. Station INpIcaTors, G. Chalmers and C. R. 
Mardling, London. 
10,713. PropucinG Basic Leap Sats, C. H. M. Lyte, 
London. 


lst June, 1893. 


10,714. PNeumatic Tires for Cycies, H. A. Stuart, 
Bletchley. 

10,715. Trusses, H. Redgate, Nottingham. 

10,716. FLurp PressurE Encines, W. B. Thompson, 


Dundee. 

10,717. Brass Fenpers and Fire Docs, C. Meason, 
Birmingham. 

10,718. BicycLtes, W. A. Green, Aberystwyth. 

10,719. Stenau Licut, A. J. Peacock, Wiltshire. 

10,720. Drivine TricycLes by ELectricity, A. Matusz- 
kiewicz, Dublin. 

10,721. Trousers’ HANGERS or STRETCHER, H. Popert, 


a 
10,722. MANUFACTURE Of Meta TuBes, P. Woodrow, 
3 Ww. 


10,728. Posta ENvELopes, J. E. Maddock, Birming- 
ham. 


10,724. Tires, S. S. Allin, London. 

10,725. Toot for Makinc HanpD-MaDE Marts, J. Butler, 
Stoneycroft. i 

10,726. HorsesHoES and ATTACHMENTS, T. Fletcher, 
Birmingham. 

10,727. MatcH-BoxEs, J. Hope, Manchester. 

10,728. Banp Conveyors for MINERALS, N. Greening 
and Sons, Limited, and W. Holbrook, Man- 


chester. 

10,729. Ome Woot, W. E. Heys.—(E. Godchaur, 
France. 

10,730. CoMBINED Bott.e Stopper and Tap, 8. G. Mason, 
Birmingham, 

10,731. ORNAMENTATION of CurTarNs, W. G. Pond, Not- 
tingham. 

10,732. KnittiInG MACHINES, G. Stibbe, Glasgow. 

10,733. Cover for TempLe Rouiers, F. Mitchell, Tod- 
morden. 

10,734. Rotary ENGInes and BLowers, R. Johnson, 
Bradford. 


ord. 
10,735. PoRTABLE KENNELS and Hutcues, F. Parkes, 


rby. 
10,736. Mountinc Bicycies, J. O'Connor and A. M. 
Cole, Cork. 
10,737. Etastic Tires for VeLociPepEs, W. Heatley, 
London. : 
10,738. Pneumatic TiRE for VEHICLEs, M. C. Tate, 
London. 

10,739. Baty BEARING AXLE, J. Preussger, Berlin, 
Germany. 

10,740. Securrinc Pneumatic Tires, J. H. Stewart, 
London. 

10,741. ADJUSTABLE STRAINER for Tea pots, R. Camp- 
bell, Manchester. 

10,742. VeLocipepes, J. L. Watkins, London. 

10,743. VeLocipepes, J. L. Watkins, London. 

10,744, VeLociPepes, J. L. Watkins, London. 

10,745. Pneumatic Tire for VEHICLEs, T. March, 
Bromley Park. 

10,746. WaLL Parntine and Decoratina, A. W. Keim, 


London. 

10,747. Runners for GLass GRINDING Macurnes, J. J. 
Bate, Liverpool. 

10,748. Stays, Corsets, and the like, H. W. Reynolds, 


ndon, 
10,749. Securtna TirRES to WHEEL Rims, W. J. Tait, 
Manchester, 
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10,750. Fire Licnwrers, A. J. R. Jeffery and W. F. 
Gedye, London. 

10,751. Hotprinc CHILpREN in CHarrs, W. Wilton, 
Leytonstone. 

10,752. Booxninpines, W. Benedictusand J. Benedictus, 
London. 

10,753. FiLexiste Meratuic Bewts, J. Walker, Bir- 
mingham. 

10,754. Connectinc Vaportsers to Encrnes, T. F. 
Carter, Guildford. 

10,755. Recoverine Precious Metats, J. C. Richard- 
son, London. 

10,756. Securrinc Tires to Wueets, H. A. Welch, 
London. 

10,757. Mopr of Arriat Navication, R. Stevenson, 
London. 

10,758. Rarpway Carriace, &c., Lamps, C. A. Ash, 
London. 

10,759. Stream Generator and SupERHEATER, J. Boni- 
card, London. 

10,760. Oprratine Brakes of Trarys, A. Farinetti, 


mdon. 

10,761. Rotts for CaLENDERING Paper, A. Gray, 
London. 

7 Now-conpvuctixe Composition, H. Birkbeck.— 

H. C. Michell, Canada.) 

10, 763. Vatves, J. D. Churchill, London. 

10,764. PNeumatic Tires, J. Earle and J. W. Earle, 
London. 

10,765. Seconpary Voitratc Batreries, E. J. Clubbe 
and A. W. Southey, London. 

10,766. Row Locks, W. E. Sanger, London. 

10,767. Setr-stanpinc Scarroips, P. P. Massau, 

10.768. CrRcULATING Arr, W. Fenwick and K. E. H. 

ollock, London. 

10,769. Puriryinc Saccwarine, J. Y. Johnson.—(F. 
von Heyden, Germany.) 

10,770. APPLYING LUBRIC ators, W. H. and R. Thomp- 
son, London. 

10,771. Cusnions for Brttiarp Tastes, E. T. Forbes, 
London. 

10,772. Ceriine Roses for ELecrric Connections, G. H. 
Cutting, London. 

10,773. Coverine Wire, P. Jensen.—(A. Kreidler, Ger- 
many.) 

10,774. Securrnc Ropes, W. R. Lake.—(4. Sabroe, 
Ger TMANY. ) 

Heatinc by Hot Water, E. Edmunds.—(F. 

Bicke, Germany. 

10,776. SupporTiING MovaBLe SHELves, A. W. Robert- 
son, London. 

10,777. Boomeranc Guns, C. W. Renear, London. 

10,778. Garment for Use as a Coat, A. Sappel, 
London. 

10,779. Comptete Compustion of Fvet, R. Zeiller, 





mdon. 
10,780. Covers of Pweumatic Trres, J. E. Hough, 


ndon. 

10,781. Locxrye Bar for Doors, E. G. Rassinier, 
London. 

2ad June, 1893, 

10,782. ApvERTIsSING by CrrcuLar, J. Flower, Bourne- 
mou 

10,783. Iscnrasen GEARrsc on Bicycies, J. W. Meixell, 
Lewisburg, U.S 

10,784. ro dhenied Bracket Cups, H. Brockas, 
Birmingham. 

10,785. Dress Steer Castna, A. Nicholson and J. Hall, 


10.786. CuTTixe Fasrics, H. Hargreaves and J. Ant- 
cliffe, Bradford. 
10,787. ArR-TIGHT COVER for Jam Pors, W. T. Black, 


apton. 
10,788. Stations for the Generation of ELectricity, 
Hon. C. A. Parsons, Birmingham. 
10,789. Pipe Currers, T. R. Paxton, Burton. 
10,790. Stripe Vatves, J. Menzies and R. Rogerson, 


Glasgow. 

10,791. VentrLatinc Buriiprnes, &c., H. A. Poole, 
Rochdale. 

10,792. Lerrers and Ficvres for Sicns, A. Harris, 
Birmingham. 

10,793. SHvutrte Boxes for Looms, R. Anderton and 
W. Withington, Halifax. 

10,794. Fastenrnc for Tourniqvets, J. E. Arnold, 
London. 

10,795. Topacco Pipes and other Tvges, A. Hamerton, 
Wakefield. 

10,796. LicutTinc Apparatus, J. B. Howard.—(A. 
Engelsmann, Germany.) 

10,797. DETACHABLE BELT Fastener, E. A. Fletcher, 

Market Rasen. 

10,798. Proputsion of VessEis, &c., W. J. Thomas, 
Portsmouth. 

10,799. Pxwevmatic Tires for Cycies, F. Smith, 
Manchester. 

10,800. Steam WuisTies, T. Morison and W. Morison, 


lasgow. 
10,801. Gas Motors, D. B. Peebles, Glasgow. 
10,802. CHarr SLEDGE, O. Voigt, London. 
10,803. MerHop of VENTILATING KILNs, J. Russell, 
Malvern. 
10,804. A Wrspow Fastener, G. Swarbrick, Man- 
chester. 

10,805. sie-aeel Natts for Horsesnoes, B. Watkins, 
Birming 
10,806. Frost N 
Birming 
10,807. CARPET-BEATING Macuine, P. Fyfe and A. B. 

Miller, Glasgow 
0,808. neon" ELEvator for Carriaces, 8. Wright, 
Wi 


Naits for Horsesnoes, B. Watkins, 


igan. 

10,809. Manuractvre of BorLer Tvses, W. Hughes, 
Sheffield. 

10,810. cee, of Pacxine Boxes, 
Sheffield 

10,811. Taawt Net, T. White, London. 

10, 8i2. Mustarp Beerte and Insect Catcuer, C. 
Ambrose, Ely. 

10,813. VELOCIPEDE Wueets, J. E. H. Colclough, 
London. 

10,814. Tors of Brtyiarp Cues, H. Jeffryes, London. 

10,815. Stanps, &c., for TeLescopes, A. T. Clarkson, 
London. 

10,816. Speakrve Tcees, H. Binko, London. 

10,817. Mecuanism for ACTUATING ADVERTISEMENTS, 
A. G. Macculloch, London. 

10,818. Piuc for Stoprrnc Drains, T. Woolnough, 


W. Storer, 


mdon. 

10,819. Moutupreces for Instruments, S. A. Chappell. 
+E. and J. B. Albert, Belgium.) 

10,820. RoLtise Macuines, A. B. Shippee, Le gigs 

10,821. Reecucation of oy RRENTS, W. 8. and C. R. 
Boult, and F. G. Baily, London. 

10,822. Macutnes for MARKING Articues, A. B. Shippee, 


London. 
10,823. Lapettrsc Macnines, C. A. V. Hiillgren, 


ndon. 
10,824. Piates for Mezzo-T1nt Enoravine, R. 8. 
Clouston, London. 
10,825. RenpERING Boots WaTerPrRoor, W. H. Barnes, 
London. 
— ag AtarM, H. A. Poole and T. Oddy, 


10,836. RarmLway SIGNALS, G. Carmarino and L. Beaud, 


London. 

10,837. Spoo. Honpers, 8. Pitt.—(J. N. Hornblower, 
United States.) 

10,838. Propucinc Motive Power, E. W. Beech, 
London. 

10,839. Wrre Stircuinc Macuines, R. C. Annand, 


ndon. 

10,840. Treatine Srarcu, R. C. Garton and J. Heron, 
London. 

10,841. eee of Carvina Forks, 8S. Cobbold, 


10,842. a Bott Nuts Worxino Looser, W. J. 
Welch and F. M. Hale, London. 

10,843. ELecrric Rartways, J. Claret and O. Wuilleu- 
mier, London. 

10,844. Smoke Consuminc Furnaces, R. Miller; 
London. 

10,845. Generators, A. Reis, London. 

10,846. Garters, W. 8. Bartlett, London. 

10,847. Destroyine MoLgs, J. Curtis, London. 

10,848. DispLayinc Carps or the like, F. J. Forster, 


ndon. 
10,849. Heatinc Water, J. Wotherspoon and J. Davie, 
London. 
10,850. PARA-PHENETOLCARBAMIDE, J. Wetter.—{J. D. 
Riedel, Germany.) 
10, i851. Mecastsa for Feeprne Scurcuers, E. Buckley, 
mn! 
10,852. ImpRoveD AERIAL Macuines, H. S. Maxim, 
mdon. 
10,853. Propvctnc ORNAMENTAL SurrFaces, R. 8. 
Clouston, London. 
Improvep Heap Coverinas, G. Lichtenfield, 
mdon. 
10,855. Pneumatic Tires, F. H. Sprang, London. 
10,856. Fo.tpinec Cuarrs, O. Hofman, London. 


5th June, 1893. 


10,857. Tires, E. E. Wigzell, London. 
10,858. Trres, E. E. Wigzell, London. 
10,859. Turust Bearrnoas for Suarts, F. C. Winby, 


mdon. 

10,860. Arc Lamps, W. 8. and C. R. Boult, London. 

10,861. — GAUGES, J. Kershaw and W. Gerlach, 
Live — 

10,862. NHOLDERS, W. P. Thompson.—(C. Ehrhardt, 
Germany. 

0,863. MakKING WATERPROOF MatTeERIALs, F. Devise, 
Liverpool. 

10,864. PLant for Evaporatinc Brine, W. A. Kirk- 
ham, Liverpool. 

10,865, : Saeae for Boots, W. E. Burnell and W. Evans, 


10,866. —_— Macuryes, W. P. Thompson.—{4@. E. 
Nye, United States.) 

10,867. Pweumatic Tires for Venicces, R. W. Fran- 
comb, Live . 

10,868. Cornice Boarps, W. P. Thompson.—(E. Horn 
and B. Siegel, Germany.) 

10,869. LuBricators, E. Whalley, Liverpool. 

10,870. Apparatus for HEATING PuRposss, J. Fischer, 
London. 

— ~~ acre, C. Gregory and W. Taylor, 

ive 4 
10,872. VENTILATING WATERPROOF Hats, A. Rosen- 


Wa 
10,873. Bust SuPPORTER and Improver, 8S. Bergheim, 


mdon. 
10, S74. Ay oe agg CurtaIn-rop Brackets, O. H. F. 
ndon. 
10,87 73. ‘CycLEs, J. Magee, Belfast. 
10, ote Tap Bar for Winpow Fittinas, F. F. Smart, 
‘irm: 


10,877. Cycies, J. Walde, London. 

10,878. INwaRDLY OPENING CasEMENTS, W. W. Batley, 
Huddersfield. 

10,879. InstanTaNEous Heatinc of Water, J. Hart, 


Reading. 
— FIxinc ARTIFICIAL TEETH, W. Routledge, jun., 
ndon. 
10, =. med and Srrtrnc Powpers, R. K. Balcarras, 


10, $82, ‘wm, J. H. Pick, Stamford. 

10,883. MECHANICAL Toy, H. Gillies and R. B. Kinni- 
burgh, G 

10,884. femeen Sneet Metat Boxes, J. and T. 
Vicars and J. Vicars, jun., Liverpool 

10, 885. MuLEs and TWINERS, J. Vaughan and T. 





10, oe . ARTICLE SUSPENDING Devices, E. Schery, Man- 
¢ 

—, iene Disposat, W. H. Hill - Hartland, 

effie 

10,888. TELEPHONE --acmaens and TRANSMITTER, A. E. 
Muirhead, G 

10,889. Trance anon, w. Ball, Bristol. 

= Jvsupes and other SWEETMEATS, A. Deas, 


10, ok Ispra- RUBBER Goons, J. Wild and J. J. Horne, 


10, 892, 2. yo Dressinc for Citotu, A. Gladstone, 
Manchester. 
10, — Pywevmatic Trres, R. H. Dix, Newcastle-on- 


10,894. “Pepat CHEEKS of Cycies, C. H. Brampton, 
Birmingham. 

10,895. DistrisuTING O11 upon WarTer, M. Brooks, 
London. 

10,896. Lusricators, J. H. Ingham and J. Harwood, 
jun., London. 

10,897. Lamps, D. Mareus and J. H. Walker, Birming- 


nam. 
10,898. Oars and Rowino Boats, A. Haworth, Liver- 


pool. 

10,899. BLinp Ro.iers, H. Lomax and J. Stott, 
Halifax. 

10,900. CycLe Tires and Mupcvarps, A. J. Bates, 
Wolverhampton. 

10,901. NUMBER ASCERTAINING INDICATOR, L. Water- 
man, Bristol. 

gx PREVENTING Waste of Water, R. H. Leaker, 

risto! 

10,903. Carriace Warp Sockets, F. West, South- 
ampton. 

10,904. Compounp Raitway Switrcu, G. W. Horne, 
London. 

10,905. Props and FrRamMEworK for Mines, H. C. 
Barnes, Harrington. 

10,906. OPENING ATTACHMENT, J. H. Norton and L. G. 
Ferris, Flixton. 

10,907. Tires and Ris, H. I. Gould and J. W. Bennett, 
London. 

10,908. Macutne for Stappinc Howes, A. B. and E. B. 
Smith, Manchester. 

“— Metuop of Gearinc Cycies, G. C. Ferguson, 

t. 


elfast. 

10,910. CicarEeTre Box, B. Bloom, London. 

10,911. Macuines for WasHING Borties, R. Finlayson, 
Dundee. 

10,912. Crusuinc Ore, G. C. Marks.—(A. M. Brown 
and G. C. For, South Africa.) 

10,913. Heatine and VentILatina, F. Ashwell and D. 
M. Nesbit, Birmingham. 

10,9 914. UriListxe Spent Hops, E. O. and E. W. 





10, ser Cov ERs for Stop and Dust Vans, C. Hailstone, 
10, £28. Tun st Bearinos for Suarts, E. R. Calthrop, 


10, $29. cet for Sas Corps, A. E. Williams.—(H. W. 
Williams, New Zealand.) 
10,830. ELECTRIC Srorace Batrertes, E. Bailey and 
G. M. Gordon, London. 
a, Pencit Hotpers for Currs, J. M. Ward, 
London. 
10,832. PLatror™ for CLEANING Winpows, W. A. Swain, 


mdon. 
10,833. Casement Stay, E. B. Podmore and E. J. Price, 
London. 
10,834. Or Purirrers, D. H. McClelland and 8. W. 
urriden, London. 
nem. Crearinc Tramway Ralts, D. C. le Bras, 
on, 


, Thames Ditton. 

10,915. CRUSHING and PULVERISING Macuines, A. L. 
mith, Glasgow. 

10,916. Woop-workINe Macuinery, W. Illingworth 
and J. W. Haywood, Leeds. 

10,917. sor eco Wire Marrresses, 8S. W. Johnson, 


10,918. Seeentus. InsTRUMENTS, J. Schmidt-Storjohann, 
Manchester. 


10,919. AsH-PaAIL, T. Booth, Littleborough. 
10,920. Maxine Hats, D. ‘Lever, Denton, near Man- 


chester. 
10, ‘ped ee Mops, 8. Mathews and C. Whiteside, 


erpoo! 
10,922. Swivets for FisHinc Tackie, A. Clarkson, 
Worcester. 





10,923. AppLiaNces for Gotr, J, McHardy and M. E, 
A, Wallis, London, 


, 


10,924. Vent Taps, W. C. Alexander, Barnstaple. 


Bg rdshire. 
0,926. — for CycLe Wueets, &c., E. Warwick, 
Brn ingham. 
0,927. IMPENETRABLE Tire, R. McMillan and J. 
“bao Belfast. 

10,928. Women’s Aprons, W. A. Jenkins, Belfast. 

10, 929. Prorecrion for Faces of Watcues, C. Ankers, 
Nantwich. 

10,930. Pyeumatic Boor Soies and Hee s, E. B, Ivatts, 
London. 

10,931. Bicycies, C. P. J. Fitzsimon, Dublin. 

10,983. Puncture Resistine Tire, H. B. Newbold and 
J. Brindle, Manchester. 

isa Hanp Grip for Fire-ars, &c., J. Livingstone, 


joa. 
10,934. Resttientty Stirr Woven Fasrics, J. Clark, 
jun., Glasgow. 
10, —— FIRE-GRATE for Cook1Nno Stoves, W. W. Gottam, 
ton, 


10,936, TuRNING DovscLe Mait Car into SLEEPING Car, 
M. Brinkmann and E. Wulff, London. 

10,937. ELecrric Merer, A. H. Howard, London. 

10,938. Pap of Seats, J. L. Jordan and W. W. Symons, 
Exeter. 

10,939. Pyeumatic Tires, E. Herbert, Bristol. 

= AvtTomatic Opturator, P. A. Gentile, Droit- 
wic 

10,941. Cirps for the SreeRInG Heaps of Cycues, F. J, 
Osmond, London. 

10,942. Votraic Barreries, W. Walker, jun., and F. R, 
Wilkins, London. 

gees Iuprovep Cuneygy Cans or Cow s, W. McCaig, 

= ‘Poneusant WasHING Boarps, A. Drummond, 


—_ asiivearsen of Copper, A. McDiarmid, 
Ww. 

10,946, UncoupLino Rartway Wacons, B. R. Leppard, 
Walsall! ” 


— _Fasteninos for SHape Hovpers, J. H. Ross, 

rmii 

10,948. INsTanTANEOUS RANGE FinpeR, W. Gillman, 
London. 

10,949. Cuimney Pots, Cowrs, &c., W. H. Holt, 
London. 

10,950. ConstRucTION of CycLe Tires, U. and 8. Kay, 


ndon. 
10,951. ImpRoveD Motor, W. Slater and T. Slater, 
0 


mn. 
10,952. Crank and Pepai. Motion, J. Duckworth, 
ndon. 

10,953. WaTeR Motor, W. Smith, London. 

10,954. Cycies, B. Hallett, London. 

10, og Lamps’ for Burning Liquip HypRo-caRBons, 

Wheat, London. 

10,986. “IMPROVED Mirror or Reriector, M. Skellern, 
London. 

10,957. Beartnec Bracket for the Back WuHeet of 
Cyc.es, A. Hawkin, London. 

10,958. CUT-PAPER ALVERTISING Deston, J. James, 
Shrewsbury. 

10,959. Horse and like Snors, W. G. Tiffany, 
London. 

ag ag APPARATUS for AERATING Liquips, D. Lloyd, 

n 

10,961. a for Heatrnc Water, P. A. W. 
Schmidt, London. 

10,962. CoxstRUCTION of Trove FLoorrno, H. Heenan, 


on, 

10,963. ELECTRO-MECHANICAL Switcn, E. A. Clark, 
mdon. 

10,964. ene of Cycies, Carriacegs, &c., G. C. Top, 


Loni 

10,965. Tevtasme Compounns, E. T. Hughes.—(M. H. 
Devey, United States.) 

10,966. Lockinc Device for Rattway CaRRIAGE 
Doors, | ag gg H. Haley, United States.) 

10,967. Vertis, W. Farmer, Nottingham. 

10,968. STEERING of Surps or Vesseis, F. A. Langen, 
London. 

10,969. EXHIBITING ADVERTISEMENTS, C. K. E. Bildt, 


mdon. 
10,970. Improvep Drivine Gear for CyciEs and like 
Venicies, B. Ware, J. T. Tilby, and R. T. Monk, 


London. 
a Frames for ’Puotocrapus, &c., L. Wake, 
ndon. 
10,972. VeLocipEepEs, B. A. Spaull, London. 
10,973. Waeexs for Cycies and other Veniczes, R. P. 
Fuge, London. 
10,974. Makino Doors and the like, M. W. Reeves, 
London. 
Lr Bossrys, G. Paley and J. A. Sutcliffe, London. 
10,976. ELEcTROLYTICAL DecomposiTION of Brine, M. 
Guthrie, London. 
10,977. Brince, W. Errington, London. 
10,978. KEEPING Pyevmatic Tires INrLatTep, W. 
Smethurst, London. 
10,979. TREATMENT of VecEeTaBLe Supstances, F. M. 
Grumbacher, London. 
10,980. Automatic CLosinc Device for Botries, P. M. 
A. F. Levenq, London. 
10,981. Disc Enarves, W. G. Kent, London. 
10, 982. Cummgys of REGENERATIVE Lamps, H. C. 
Seddon, London. 
10,983. Panes, &c., J. M. Macintosh, London. 
10,984. TWISTING YARMS, A. Gruschwitz, London. 
10,985. WaTeR VELOcIPEDES, N. Browne.—(K. Barea, 
Spain.) 
10,986. Spurs and Attracninc same to Boots, T. G. 
and 8. Withers, London. 
10,987. ELectric Proputsion of Boats, F. R. Brown, 
London. 
10.988. Drawinc-orr Liquips for Borries, W. I. 
Vaughan, London. 
10,989. TREATING Meta.uic For, E. Hosking, London. 
10,990. Type Composinc Macutngs, P. Jensen.—( W. P. 
EB. Beck, Germany.) 
10,991. Manuracrurtnc Rack and Piyion Gear, G. 
Rohrmann, London. 
10,992. Recerracces for Money, F. W. R. Heppner, 
London. 
10,993. ELecrric Searcu ‘Licut Apparatvs, G. Sciama, 
London. 
10,994. Merat Bets, A. W. Hordern, London. 
10,995. Lone Arms, M. Page and G. Jackson, London. 
10,996. CoLourinc Martrers, J. Y. Johnson. — (The 
Badlische Anilin and Soda Fabrik, Germany. 
10,997. Sprines for Warcn-cases, A. J. Boult.—(F. E. 
Lange, Germany.) 
10,998. Wasuinc Compounps, G. H. Hikins and J. W. 
W. Huddleston, Liverpool. 
10,999. Metrnuop of Firrinc Treap Tires, E. Hill, 
mdon. 


6th June, 1893. 
11,000. Pennoxper, J. W. Phillips and J. Chalmers, 


Swansea, 

11,001. Dutcu Tone and Draw-vice, J. H. Haradine, 
Derby. 

11,002. "pccceneem Furniture, W. M. Simons, 
Nott: 


ngham. 
11,008. Wrovucut Iron for Fenpers, T. Wells, Bir- 
mingham. 


ll, 004. Sreasutr Propper, T. Williams, Cardigan. 
11,005. Firrixe Up MeTatuic BEDSTEADS, J. A. Crane, 
Handsworth. 

11,006. Pyeumatic Tires, P. Davies, London. 

ll, '007. Evastic Tires for Ris of WHEELS, P. Davies, 
enon 


1,008. PNevMaric Tires, J. Gordon and C. R. G. 
"oo Rutherglen. 
a Pyevumatic Tires, J. and J. Hadley, Birming- 


11,010. Comes, H. Donald, Glasgow. 

ll ‘O11. Construction of Cycies, &c., B. Oldfield, 
Coventry. 

11,012. Stopper and Botrtte for Fivips, C, H, Harrison, 


11,018. Haxorrs for Garments, G, Taylor.—(The New 





York Novelty Company, United States, 


Pp 
10,925. PLaster of Paris, W. 8. Lea and J. P. Hewitt, 


—____, 


11,014. Preumatic Router Brake, J, 
North Shields. + oR. elena, 
ll, ee of Gas, H., E., and H, Spicer, 
11,016. BorLer Furnaces, E. Storrs, Bradford, 
ll, ‘ol7. Wee s for Venicies, J. H. ‘Ball, Notting} 
ll, ‘O18. Drivino-cuains, P. Burdett, Birminghay 
11019. MINERAL BLEACHING Apparatus, E - Gibso: 
South Shields. _ 
-—— Tires, H. Markus and J. Sampson, Man. 


ester. 
ll, ‘O21. Tires, J. Holland, Manchester. 
11,022. A aad SuurrLe Gvuarps, G. Hodgkinson, 


, “AFraRatus for Dryina Bricks, M, Wolff, 
11,024. Casu Reeister and Inpicator, T. Carrol] 
ndon, " 
11,025. Winpow Guarps, J. C. Meyer, London, 
ll, 1026, CENTRIFUGAL CREAM SEPARATORS, A, Wahlin, 
ndon, 
11,027, Sketcatnec or DRawina Apparatus, E, 
Sinnott, Bristol. 
MetHop of Propucixc Morion, G. MER) 
Edinb: 


burgh. 
11,029, VEHICLES, C. MacGowan, Dublin. 
11,080. Brakes for Rattway VEHICLES, J. 8, Highfield, 
wyn Bay. 
11,081. Horsesnors, M. E. Pow 
11,082, Fixine CycLe Tires, 
‘Anthoney, Dublin. 

11,033, BorLers, C. C. Peck, Gl 
+B jost. TREATMENT of VEGETABLE one, G. W. Scollay, 


, London. 
+ D. Haddock and J 


rpool. 
11,085. — VeceTaBLe O1Ls, G. W. Scollay, 
Liv ~—— 
11,036. Tires, R. Browne, Bradford, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 





494,980. Piston-rop Packina, C. S. Dean, Fort Ey ie, 
Canada. — Filed April 30th, 1892. 

Claim.—(1) The combination with a stuffing-box 
having an oil cw ee range | therewith, of two 
metal casings p within said stuffing- box and 
mounted on the aarest and inclosing packing 
material, the casings having projections integral] 
formed on their ioner ends to abut and form ae | 
spaces between the said inner ends of the casings, 
substantially as and for the pu described. (2) 
In a piston-rod packing the combination of a stuffing. 
box, a gland, means for advancing the gland within 
the the stuffing. x to compress the pate. an oil cup 

unicating with the stuffing-box about midway 
of ite its ends, flexible gaskets, one at each end of the 
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stuffing- noms a metal washer for each gasket, and a 
vacking of slightly smaller diameter than the stuffing- 
x compe of two parts which are placed end to 
end, each part comprising textile packing and an inner 
and outer cap for inclosing the said packing, the 
opposing ends of the inner caps having circular pro- 
= substantially as and for the purpose set 
0 
494,659, Means For MANUFACTURING MeTaL Bars 
or Rops, 7. 8. Very, Boston, Mass.—Filed August 
19th, 1889. 
Claim.—(1) The combination of an initial forming 
and chilling mould having open ends, hollow nae 
finishing rolls at the exit end, means for coolin, 
rolls and mould, and a roll located one side o the 
mould between ‘its ends and having its periphery 





arranged to compact and feed the metal in said mould, 

substantially as described. (2) The combination of an 

initial forming and chilling mould, having an open 

side and ends with a roll above said mould for com- 

ing and feeding the metal forward in said mould, 

n ishing rolls at the exit end, and means for cooling 
the mould and rolls, as set forth. 


495,336. Ixsector, L. FE. Hogue, Greenville, Pa.—Filed 
December 17th, 1892. 
Claim.—In an ‘injector, the combination with the 
shell or casing, the forcing tubes, the vertical barrel 
and lifting tubes, and the steam tube 9 connected with 





said shell and barrel, of the tube 18 connected or 
formed with said shell, the hot and cold water over- 
flows connected therewith, the valves located therein, 

the valve stem, the soted with oka tat the steam valve 





and its stem bar, substantially as 
—<— 
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ECTRICAL ENGINEERING AT THE CHICAGO | is just balanced by the pull of a spiral spring which may 
EL EXHIBITION. | be seen below. 
z Sire | _ So long as the standard current of 9°6 ampéres passes 

(From our Special Commissioner.) | through the coils of the solenoid the armature remains | 

Chicago, June 2nd, 1893. __ free and the rest of the mechanism is unaffected, but so | 
Tye exhibit of the Fort Wayne Electric Company of | soon as the current either rises or falls the cores of the 

Fort Wayne, Indiana, in the Electricity Building, is near | solenoid move and actuate a bent lever which causes 
the Edison Tower, and covers 
a considerable space. No 
energy is produced at this 
stand, but current is brought 
to it from the Fort _ Wayne 
renerating plant in the 
Machinery Building, to which 
we shall allude to later on. 
The general scheme of the 
exhibit is shown in the small 
ground plan, Fig. 1; current 
is brought to two motors, one 
requiring current at 500 volts, 
and the other using current at 
220 volts; these are connected 
by belting to shafting pro- 
yided with a coupling in the 
centre, so that either half can 
be run separately; pulleys 
upon the shafting drive several 
dynamos which supply current 
for various purposes about the 
building. Several of the 
machines have novel features 
which will be of interest to 
our readers. The machine 
marked A in the sketch plan 
is known as a 40-light Wood 
arc machine, and is claimed 
to give absolutely accurate 
automatic regulation, and to 
require an. amount of power 
exactly proportional to the 
number of arc lamps which are 
being worked at any given 
time. This dynamo is illus- 
trated in Fig. 2, and is of the 
improved Gramme type. 
The arrangement of the frame 
of the machine and position 
of the field magnet coils is so 
clearly shown that it needs no 
further description; the arma- 
ture is well ventilated, and the 
core consists of ring stampings 
of the ordinary annular form, 
but the rings are very narrow. 
The maximum output of the 
machine is 9°6 ampéres at 2000 
volts, and its speed is 925 
revolutions per minute. The 
current must of course be kept 
perfectly constant to insure 
steady lighting, and the great 
difficulty with are light 
machines is to vary the 
electro-motive force according 
as the number of lamps varies. 
This company does not use the 
alternating current for arc 
lamps when run alone, but 
always employ direct current. 
This particular machine is 
employed to supply current 
to forty arcs of 2000-candle 
power each, all in series. 
Other sizes of dynamos are 
built up to eighty lights, and 
the firm is exhibiting one 
machine to feed 120 ares in 
series. As this requires 5400 
volts, it is not yet in use 
for practical work, but we 
were assured that many 80- 
lighters of this type are em- 
ployed in the United States. 
To return to the 40-lighter 
which is at work on the stand, 
the armature coils are wound 
and insulated in such a way 
as to be easily replaced, and 
the possibility of short-circuit- 
ing appears to be reduced to a 
minimum. Any one of the 
individual coils can be removed 
without interfering with those 
remaining. The commutator 
consists of 120sections of hard- 
drawn copper, and the field 
magnets are series wound. 
There are four brushes upon 
the commutator, and these 
are in two sets. One pair is 
clearly seen in Fig. 2. The 
novelty of the machine con- 
sists in the method of regu- 
lating the position of the 
brushes. At one end of the 
machine will be seen the 
mechanism to effect this result. 
On the end of the armature 
shaft is keyed a small pinion 
which gears with a train con- , 
sisting of two wheels of the same sizes mounted upon asmall } cither one or the other of the small friction rollers previ: 
bracket carried upon a fixed stud. Each of these wheels ously described to come into contact with the outside of 
has attached to it a small friction roller, and therefore it | a smooth-rimmed wheel, and this through reduction gear 
1s obvious that the two rollers revolve in opposite direc- | moves a toothed quadrant attached to the brush carrier 
tions. A double solenoid is wound with wire through | on the other side of the upright. A small spindle with 
which the main current passes, and its double core is con- | four vanes is used to prevent heating of the regulator. | 
nected to an armature, and the attraction of the solenoid | The result of these movements is that as the number of 
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THE EDISON TOWER OF LIGHT 





lamps in series varies, the brushes are moved round the 
commutator, and the two brushes of each pair are spaced 
further apart or brought closer together, it follows that 
some of the armature coils are short-circuited, but as this 
takes place near the neutral point, no sparking takes place. 
It is possible to switch half the load off the machine 
instantaneously without causing any ill effect. The 
makers claim that this is the 
only machine by which such 
a result can be obtained. If it 
is desired to regulate the 
—— of the brushes by 
and, this can easily be done. 
by pressing a small clip, which 
releases the brush carrier from 
the gearing. The brushes con- 
sist of several thin copper 
strips cut square at the ends, 
and a brush gauge is provided 
with the machine. The next 
machine, marked B in Fig. 1, 
is shown in Fig. 3, is known 
as the Slattery type, and is 
used for incandescent lighting 
on the alternating system. It 
developes 65 ampéres at 1000 
volts when running at 1400 
revolutions per minute. The 
armature is of the Lontin type, 
and is well ventilated. The 
armature shaft is tubular, and 
it will be seen that the col- 
lector rings are placed close to 
the armature itself, and are of 
the usual type, while a com- 
mutator or rectifier is placed 
outside the bearing at the end 
of the shaft next to the small 
pulley, and by this means 
direct currents are obtained. 
There are twelve poles in 
the particular machine marked 
B, Fig. 1, but in the cut, 
Fig. 3, a larger number is 
shown, as the original photo- 
graph was taken from a larger 
machine. Each pole is pro- 
vided with two exciting coils, 
one of which is fed with direct 
current obtained from the 
small exciter shown in the 
background, and the other 
coil is supplied with current 
from the armature coils which 
are connected to the outer com- 
mutator by passing through 
the tubular shaft. The ends 
of the separate windings upon 
the field magnets are clearly 
shown in Fig. 8. The exciter 
is of the ordinary shunt-wound 
type. Mr. E. A. Barnes, 
who was in charge of the 
exhibit, informed us that his 
firm had abandoned compound 
winding in exciters. This 
machine only weighs 250 Ib. 
The machine, marked C on 
the plan, Fig. 1, is shown in 
Fig. 4. It is a specimen of 
the newest ‘‘ Wood” 1500- 
light ironclad Alternator. It 
may be well to remind our 
readers that where light is 
spoken of in the States, it 
appears to mean a 16-candle 
power incandescent lamp, for 
which fifty watts are allowed, 
unless the machine is expressly 
described as an arc-lighter, 
when the expression, 50- 
lighter, would mean a machine 
capable of supplying fifty arc 
lamps in series with approxi- 
mately 10 ampéres of current, 
reckoning 45 volts for each of 
the lamps. In this machine, 
Fig. 4, there are 16 poles, and 
the commutator for rectifying 
part of the alternating current 
is placed next to the ordinary 
collector and inside the main 
bearing; in this way the 
necessity for using a tubular 
shaft is avoided. The exciter 
is shown in the background. 
The armature is of a peculiar 
form, no sheet iron ring being 
used, but the core is built up 
of iron links of the same form 
as the links in leather belting ; 
each link is 6in. long by 4in. 
wide and j,in. thick. As 
these are riveted together 
there are numerous large air 
spaces j;;in. wide, and this 
construction is claimed to be 
a great improvement. The 
armature windings consist of 
flat copper ribbon. This 
machine is being used for supplying current to a 
number of incandescent lamps, and are lamps can of 
course easily be used also in series upon the same circuits. 
The pressure is of course transformed down to 100 
volts before use, and a short resistance coil of German 
silver is placed in series with each lamp to absorb about 
50 watts; these resistance coils are placed above each 
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lamp inside a ventilated cast iron box looking like a large | 


ceiling plate. In the front of Fig.4 may be seen a 
historical dynamo; this was the first machine built by 





2000 candle-power each in the north-west gallery of the | use of the transfer pins, shown in Fig. 5, any te 
Electricity Building, and in section M on the ground | made either for current, electromotive force, 
floor, and upon the roof trusses at the northern end of | without interfering with the operation of the ¢ 


St can be 
or leakage, 





; et - “4 . ircuit, 
James J. Wood, of Brooklyn, N.J., in the year 1879, and | the building. | the current upon a given line never exceeds ten ete 
| the leads are quite light, and the plugs about ain’ 
} j . 2 o , ; ‘4 <4 BA 
220"Motor | diameter ; the handles shown in Fig. 5 are connected by 
Jee po a 201 e jon : | hinge joints to the plugs. by 
eo air c Wood Dynamo z Wood Dynamo ; T his company exhibits tw enty-six different patterns of 
1650 Rev. 12] ° its arc lamps; the various types are, however ‘ 
900 Rev. IWS Rev. “ — ‘ 4x yer, only 
slight modifications of one original type. The main 
2 -—-— ——-——-—- —(S --— | shafting, pulleys, and couplings in the exhibit are pro. 
' vided by the Falls Rivet and Machine Company, anq it 
is worth notice that all the belts are used hair side next 
to the pulleys. The large belts are supplied by Meggy« 

MLight 
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Wood Dynamo 


1850 Rev 








i 4 | Schieren, and consist of two thicknesses of leather sewy 
1} : 3 | flat together, with the hair side outwards, and perforated 


with narrow slots with a view of facilitating the passage 
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SWITCH BOARD 


of the air outwards and increasing the grip of the belt 
upon the pulleys. We examined the perforated belts 
while running, and could not observe any better result in 
avoidance of flapping than was obtained with the ordi. 
nary unperforated leather belts used at other stands. It 
is worthy of note that all the dynamos and motors are 
mounted upon thick wooden packing pieces, which act 
40 Light as insulators, and the belt can be readily tightened by 
Wood Arc turning one screw in the base-plate, as this screw is 
geared with a second screw at the opposite side of the 

machine by means of a link chain and two chain wheels, 

Last night the formal opening of the Electricity Build. 

ing took place, and all the are lights and incandescent 

| lamps were lighted and the hall was splendidly iiluni- 

- |nated. By far the most conspicuous exhibit was the 

Swan Eno | Edison Tower of Light, a cut of which we give on 

| page 533, reproduced from a photograph taken last Sun- 





Arc Switch Cra 





Fig. i—GENERAL PLAN day during the day-time. It may be well to give a short 


the latest patterns of the “ Wood” dynamos still closely 
resemble the parent, which is run at 1700 revolutions, 
weighs only 58 Ib., and developes 10 ampéres at 50 volts. 
For exhibition purposes it is driven by a 1}-hors2 power 





are extremely simple, and resemble telephone exchange 
boards more than anything else. We illustrate one in | who proposed to erect a sort of glass pagoda for the pur- 
Fig. 5, and this is the type which is in common use in pose of exhibiting its glass ware, making a special 


history of this tower. The site upon which it stands is 
The switch-boards used for controlling the are lights | in the exact centre of the building, and was originally 
allotted to the Pheenix Glass Company, of Pittsburgh, Pa., 





THE FORT WAYNE COMPANY’S GRAMME MACHINE THE FORT WAYNE COMPANY'S 16-POLE DYNAMO 











motor and supplies current to the original Fuller-Wood | central station work, where several dynamos are intended | feature of its artistic productions suitable for use in 


are lamp; this group being lettered D on the plan Fig. 1. 


/to be run together, and are so constructed that any | incandescent lighting. As the General Electric Company 


The whole exhibit is usually driven by the 120-horse dynamo may be changed to any circuit without inter-| had obtained the whole of the surrounding spaces; 

power direct-current motor marked E, Fig. 1; this is sup- | fering with the lights. The leads from the dynamo enter | it was very desirous of also acquiring the centre 

plied with current at 500 volts from the Machinery Hall. | at the bottom row of binding posts in the order shown —_ and eventually an agreement was come to between 
t 


The other machines call for no special notice. The Fort | by the numbers on the board. ‘The lines are connected 


e two companies, by which the General Electric Com- 


Wayne Company is supplying light to 96 arc lights of | with the top row of terminals in the same order. By the | pany was to erect the whole structure and the exhibit of 
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i Company was to be installed in the 
te Phone ed a an to avoid the appearance of an 
soar merely intended for advertisement purposes, it 
a decided to build the “‘ Tower of Light” as a monu- 
onl to Edison and the incandescent lamp, and all sign- 
poards have been prohibited. 
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| groups on or off at pleasure. 


column of the tower, and these are arranged in geo- 
metrical patterns, as shown on page 533. The straight ribs 
are composed of purple lamps, the ziz-zags of clear glass 
lamps, and the little centre groups of red lamps. The 
attendant at the switch-board and the base can switch 
The pear-shaped construc- 
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TWO THOUSAND LIGHT ALTERNATOR, AND HISTORICAL DYNAMO 


The tower was designed by Mr. Luther Stieringer, elec- 
trical engineer of New York, and was approved by Mr. 
Edison. The lower part consists of a circular pavilion, 
32ft. diameter, and the glass exhibits are grouped around 
the central part, which 
is polygonal, and faced 
with mirrors, and electro- 


tion at the top of the tower consists, first, of an angle iron 
frame covered with galvanised iron wire, and upon this 
wire framing are fixed about 30,000 prisms of cut glass of 
hexagonal form, each measuring lin. across the flats. To 





liers are hung from the 
roof. From the dome- 
shaped roof springs a cir- 








cular tower about 82ft. 
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high and capped with a 
square capital, and sur- 
mounted by alarge pear- | 
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the courtesy of Lieutenant 
Spencer, of the General 
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Electric Company, we — 
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were permitted to enter 


Cir bar 
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the tower and inspect the | ! t ! 
method of wiring and the i 


tf 





manipulation of the lights, aie’ 
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and we had the advantage i 

of personal explanation 
from Mr. Stieringer. 
Entering through a small 
door at the base of the 
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tower, we found ourselves 





ina small room contain- 
ing the switch-board, 








whence the whole of the 

















lighting is controlled, and 





of this we give a diagram 
in Fig. 6. It will be seen 
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that it is practically a 
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key-board, which enables 
the operator to ring 











changes upon the lamps 
distributed on the tower. 
The main current is 
carried half-way up the 
tower, from whence it is 
carried up to the top and 
down again to the bottom outside, in order that the pres- | 
sure at all the lamps may be the same. The actual wires | 
used inside the tower are single No. 14 gauge, and these | 
pass through hard rubber tubes fixed into the cross-beams. 
The tower itself being built of a wooden framing covered 
with a “ staff” coating, the wires are attached to small 


Fig. 7 
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grooved porcelain insulators, where they are carried along 
the inner framing. The three-wire system is carried 
throughout the whole structure, and the pressure is 115 
volts. The lamps are placed four in series across the 
mains, as shown in sketch, above. All those upon the 
tower roper are of five-candle power, and made with a 
special y small brass end about 3in. diameter. The third 
wire is smaller than the two others, and is run ina groove 
outside the tower, while the other two wires are inside. 
There are about 7000 5-candle power in all upon the 




















Fig. 6—DIAGRAM OF SWITCH BOARD 


fix these in position required the services of two men, 
one inside and one outside the lamp ; and inside this great 
incandescent lamp, which is 8ft. high and 4ft. diameter, 
are placed 100 16-candle power Edison lamps. The 
weight of the lamp complete is 1000 lb., and we were in- 
formed that it took eight men five weeks to construct it. 
Messrs. F’. McLewee and Son, of New York City, were the 
contractors for this bulb. The tower itself is coated with 
non-inflammable material to prevent the risk of fire, and 
the general effect when the whole of the lamps are illu- 
minated is extremely fine. From our cut—p. 533—it will 
be seen that the end gallery is still full of packing cases, 
and that many of the stands on the ground floor are still 
unfinished. At some little distance further up the build- 
ing the Westinghouse Company has an effective arch 
covered with gilding and decorated with incandescent 
lamps, which give a pleasing effect at night. 








INLAND NAVIGATION IN RUSSIA. 


In a leading article in our issue of the 19th ultimo, we drew 
attention to the fact that the interests of inland water or 
canal communication had not only in our own, but in other 
countries, survived the temporary depression, which might 
réasonably have been anticipated would attend the advent of 
the locomotive. In corroboration of the views expressed 








upon this important subject, we extract from the Memoires 
et Compte Rendu des Travaux de la Société des Ingénieurs 
Civils, a short account of the progress made in that particu- 
lar mode of transit in the dominions of the Czar during the 
last few years. The subjoined table shows the advance made 
during the years, the respective numbers of which head the 
statistical columns :— 


Steam boats :— 1884. 1886. 1890. 
Number re ar 1,216 LT ss 1,824 
Total tonnage are 102,061 .. 149,228 
Average tonnage... .. .. 79 CE is 82 
Total horse-power 72,105 84,404 .. 103,177 
Average horse-power.. .. 58 5T oe 57 
Total number of men.. 18,766 23,069 25,814 
Average per boat ere w .. 153... 14°2 

Boats other than steamboats :— 

CN Ore ae " hCSera — « Sm. 
Total tonnage . 5,860,500 .. _ -- 6,492,692 
Average tonnage... .. .. 292 — J 323 
Total number of men.. 94,099 - 90,356 
Average per boat .. .. 47 os 45 


It is worth noticing the great discrepancy existing between 
the number and tonnage of the boats using steam and those 
which do not, indicating unmistakably that the majority of 
the former class are tug-boats. These, as well as the ordinary 
barges and canal boats, have varied in price. Thus in 1884 
the tug cost per ton £50, in 1886, £40, and about the same in 
1890. The ordinary boats, which are flat bottomed, and of a 
much rougher style of construction, could be bought in 1884 
for about 10s. per ton, and at very nearly the same price six 
years afterwards. 

It would appear from the table that while there has been 
an advance made in the tonnage of the boats, there has been 
a reduction in the number of men employed in the steamers, 
which is due to the more general employment of petroleum 
fuel, as will be pointed out. This is one of the details par- 
ticularly deserving mention, as that description of fuel may 
possibly, at any rate in Russia, supersede all others. Abso- 
lute weight, so far as concerns fuel which has to be trans- 
ported along with the motive power, is not of the same 
importance as absolute bulk, and in this respect the propor- 
tion between coal and wood is as one tosix. The different 
fuels used in the Russian tug-boats and their respective 
quantities are as follows :— 


1884. 1886, 1890 
Wood, cords .. 742,121 801,020 598,897 
Coal, tons .. .. .. 158,136 182,881 279,680 
Petroleum residue, tons 214,9 5 276,237 568,143 


A cord of wood equals 108 cubic feet, and taking the aver- 
age weight of timber suitable for the purpose, would weigh 
rather over two tons. It is evident therefore that with an 
increase of*over 40 per cent. in the total horse-power from 
1884 to 1890, the decrease in the consumption of wood has 
been 10 per cent., and 70 per cent. in the case of coal. On 
the other hand, the balance has been restored by an increase 
in the employment of petroleum of upwards of 160 per cent. 
It may also be observed in favour of this last-named fuel, 
that putting aside for the moment altogether the question of 
price, a tug-boat can take on board a quantity of wood suffi- 
cient only for two or three days, and that from six to twelve 
hours are required to effect the loading. The same vessel 
can, in about four hours, on an average, ‘‘ coal” herself with 
petroleum fuel which will last her from eight to ten days. 
Russia, as is well known, possesses enormous resources in 
mineral oils, which, independently of the advantages they 
confer upon her inland navigation, must greatly enhance 
her maritime and commercial importance. 








MISCELLANEOUS EXHIBITS AT THE ROYAL AGRICULTURAL SHOW, 
CHESTER.—We shall describe a number of the implements entered 
under this heading in our next impression. 


TWISTING OF RaI_s By HEAT ON DUNDEE AND ForFarR RalLwayY, 
—The 11.25 a.m. Forfar direct passenger train from Dundee had a 
narrow escape last Saturday owing to the displacement of the rails 
by the expansion of the metal under the influence of the extreme 
heat, which registered almost 120 deg. Fah. inthe sun. Ata point 
close to the bridge which spans the Balmossie Den, a ravine 150ft. 
deep, the heat had twisted the line for a length of some 33ft. into 
a sharp curve. Displacement was not noticed by the driver in 
time to stop, but fortunately the train, after a series of alarming 
sways and plunges, continued its course on the rails, and was 
brought to a standstill at the other side of the bridge, when one of 
the connecting rods of the engine was found to be broken. Had 
the train left the road at the entrance to the bridge its total 
destruction by falling into the ravine would have been almost 
certain, 

LONDON CHAMBER OF ARBITRATION, GUILDHALL. —This Chamber, 
under the joint management of the Corporation and the Chamber 
of Commerce, has just issued further copies of the rules and 
regulations and scale of fees. There are about 1200 arbitrators 
connected with the various professions, trades, and businesses 
carried on in the metropolis, a list of whom can be seen at the 
office of the registrar, Mr. Thomas Roderick, Church-passage, Guild- 
hall. By the rules of the Chamber—to be had on application—dis- 
putants may select from the official list the names of arbitrators 
whom they prefer, or they may leave the selection to the registrar. 
One arbitrator may be employed, or three—the award of two 
being sufficient—or two arbitrators and an umpire. Sittings of 
the Caamber are held daily if required, national holidays excepted. 
All proceedings are considered private and confidential. Dis- 
putants may conduct their own case or be represented by a legal 
advocate, by a clerk, or other person in their permanent employ- 
ment. The following is the clause recommended by the Chamber 
to be inserted in contracts and agreements :—‘‘ All disputes which 
may arise relating to this contract shall be submitted to arbitra- 
tion under the rules for the time being of the London Chamber 
of Arbitration.” 


THE CYCLE IN FraNcE.—We notice that our neighbours on the 
other side of La Manche take the credit to themselves of the truth 
of the assertion that the ‘‘ velocipede was born in France.” It may 
be so, and we have et not the least intention of disputing 
the question, more especially when it is further mentioned that 
prejudice for a long time retarded the development of the industry 
In that country, but at last it was free to follow the example 
shown by ourselves. That it has done so is pretty evident from 
the fact that the importation of bicycles—to use the more modern 
and better understood term—either in the form of whole machines 
or in that of their component parts, amounted two years ago to a 
total of twelve millions. A year later, when the duty was raised, 
this very large sum suffered a decrease of some four and a-half 
million, which, however, still leaves avery respectable balance for 
the exporting country. It is not necessary to recapitulate the 
facts connected with our own manufacture and the lead taken by 
the town of Coventry in the production of these machines. It is 
nevertheless interesting to note that there are three hundred 
thousand of these machines in France owned and used by private 
age not counting those who hire them when they want them. 

e absolute number of cyclists throughout France is not yet 
known, as only twelve thousand permits have as yet been issued by 
the police, but the whole of them will soon be brought under 
registration. It is estimated that there are in Paris alone thirty 
thousand men who prefer “rolling” to carrying themselves, and 
Belgium not behind hand in the same movemert, 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW—COMPOUND ROAD ROLLER 


MESSRS. 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 


Tue fifty-fourth country meeting of the Royal Agri- 
cultural Society's show is held this year at Chester, from | 
June 17th to June 23rd. Years have elapsed since Chester | 
has been visited by the Society. The last visit, indeed, 
took place in 1858. Since that date many attempts have 
been made to induce the Society to hold another meeting 
there, but without success. Some difficulty was encoun- 
tered this year in providing the required guarantee fund, | 
but this obstacle was overcome, £7500 being subscribed. 
We believe that the Duke of Westminster, the president | 
this year, came forward very liberally, and the good 
people of Chester have their wish satisfied. The 1858 
show was held on the Roodee, where is the racecourse, 
on the banks of the Dee, but there were only 70 acres | 
available, and 100 were required. Finally a site was | 
selected at Hoole, about one mile from the centre of the 
town, where a number of fields on the estates of the | 
Hon. C. Vivian and the Earl of Shrewsbury were pre- 
pared at very considerable expense. Over 10,000 tons of | 
soil had to be moved, fences levelled, and ditches filled. | 
The work was carried out under the superintendence of | 
Mr. I. M. Jones, the city surveyor. The erection of the | 
shedding, &c., was superintended by Mr. Wilson | 
Bennison, the engineer and architect to the Society. 
In our impression for June 9th we published a plan of 
the showyard, which is compact and very easy of access. | 
It is situated within a half a mile of the London | 
and North-Western station, to the north-east of the town. | 
The display of machines and implements is about the | 
same as usual. The weather has been—for show purposes | 
—perfect. The heat and giare, however, have not been | 
equalled since the Manchester show in 1869. 

We have only to glance at the descriptive circulars | 
issued by exhibitors in order to realise how little there is 
that is new in the yard. Perhaps nothing is, in a sense, | 
more striking than the prominent position which the oil | 
engine is gradually assuming, its development being no | 
doubt accelerated by the fall in the price of petroleum, | 
which can now be purchased in bulk at the rate of 4d. | 
to 43d., per gallon. In another place we refer at length | 
to the oil engines exhibited, and need say nothing more 
about.them here. } 

Nearly all the principal firms exhibit steam engines; | 
but the greater number, including such names as Richard 
Garrett and Sons, Leiston; Marshall, Sons, and Co., 
Gainsborough; Robey and Co., Lincoln; Ruston, Proctor, 
and Co., Lincoln; Hornsby and Co., Grantham, &c., have 
nothing novel on the ground, and—with few exceptions— 
the novelties shown by other firms are novelties in detail 
only—improvements, no doubt, but improvements the | 
nature and purport of which cannot be conveyed to a 
reader with any facility. The catalogue gives the names of 
5527 articles exhibited, all of which it is pretty certain are 
not on the ground. It may be interesting to reproduce | 
from the catalogue—with some corrections—a list of the | 


AVELING AND PORTER, ROCHESTER 





miscellaneous “implements” shownas ‘‘new” candidates 


I. Dr. W. Anderson, Messrs. Mason Cooke and James 
Edwards. In Class II. and III., Dr. Anderson and Mr. 
A. Smith. These classes are :—I. Self-binding harvesters, 
using other binding material than wire. First prize, £50. 
Second prize, £30. Third prize, £20.—II. Sheep-shear- 
ing machines, worked by power. First prize, £20.—III. 
Sheep-shearing machines, other than ordinary shears, 
worked by hand or foot. First prize, £10. The trials in 
Class I. cannot take place till harvest. But what shall 
we say of the 123 candidates for the silver medals offered 
by the Society? With all the will and energy in the 
world, it is impossible that Mr. Mason Cooke and Mr. 


| James Edwards, the miscellaneous judges, should be able 


in the time to examine properly and report on these 
things. A very large proportion are, it is true, small 


| affairs; but the wish for a medal, or at least fair exami- 


nation, is not the less pressing. 
page 539. 

We find that most of what is new in steam machinery 
is to be seen on the stands of those who make traction 
engines, road rollers, and ploughing engines. Taking 
these firms in alphabetical order, we have first Messrs. 
Aveling and Porter, of Rochester, who show a new com- 
pound engine and a compound road roller, which we 
illustrate above. The general features of this roller are 
very similar to those of the rollers which have been a 
speciality of the firm for many years. But now for the 
first time, instead of using the single cylinder for which 
the late Mr. Aveling was an earnest believer, two com- 
pounded cylinders are employed. There is, no doubt, a 
balance of advantage in using two cranks, a very decided 
balance when the engine is used in a hilly 
district, and a further advantage is, no doubt, 
gained by compounding. Weconfess, however, 
that we have some difficulty in believing that it 
is possible to effect a substantial improvement 
on the admirable rollers which have for so 
many years performed their work silently and 
unobtrusively on a consumption of about three 
sacks of gas coke per day. The engine shown 
has steel gearing and all the improvements in 
detail that the extended experience of the firm 
can suggest. 

Messrs. Aveling and Porter have now adopted 
the hydraulic flanging press; all the dies and 
moulds being machined. Unless this is done, 
according to our experience it is impossible to 
produce a number of similar articles which 
shall be so accurately alike that they are inter- 
changeable. Messrs. Aveling make the throat- 
plates—or saddle-plates, as they are sometimes 
called—for outside fire-box shells, two at a 
time at one operation atone heat. They are sawn apart 
at the dotted line subsequently. The Weardale Iron 
and Coal Company shows on its stand several samples 


We give the list on 
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| of steel pressings made by Messrs. Aveling and Porter, 
for the much desired silver medals. The judges are in Class | 





and lent by them to the company. We may mention 
here incidentally that a visit to this stand will repay 
those who are interested in steel. There is, besides, a 
very beautiful example of coke, for the manufacture of 
which the company is celebrated. 

Messrs. Burrell, of Thetford, show as their chief novelty 
the ‘ Devonshire” special light 6-horse power compound 
traction engine, which we illustrate. The engine weighs 
but 6} tons net, and gives off 24 actual brake horse- 
power. The consumption of fuel for a day's thrashing is 
about 3 cwt., and the arrangement of the gearing is such 
that while large wearing surfaces are provided, the total 
width on the hind wheels is only 6ft. 3in. This engine 
is capable of hauling from ten to twelve tons up the 
steepest hills, and is specially suitable for the Devonshire 
district, and where narrow roads are the rule. Each road 
wheel being driven independently, there is no risk of 
breaking an axle, as no driving strain passes through it. 
In addition to the above, they exhibit, besides various 
other engines, a compound spring-mounted colonial road 
locomotive, which we illustrate, fitted with a wood-burn- 
ing fire-box and American smoke-box with spark arrester, 
recently made for use abroad. The engine is fitted with 
Mr. Frederick Burrell’s patented and well-known single 
crank system, which has been already fully illustrated 
and described in our pages, and is mounted upon springs. 
This engine will give off 40 actual horse-power, and haul a 
load of twenty tons up 1 in 15 in fast gear. 

Messrs! Clayton and Shuttleworth show a traction 
engine, which is in many respects new. The general 
design is, as will be seen from our illustration, very 
similar to that which they have shown for the last two 
years, and has already been fully described in our columns. 
But the new engine, instead of one has two cylinders, and 
the crank shaft is made on Worsdell’s system, with 
circular discs instead of webs. Mr. Worsdell has used 
these with great success on locomotives, and they 
ought to answer equally well on traction engines. 
They are cut out of the solid. The thinness of web 
thus secured enables the engine to be kept narrow. 
Messrs. Clayton and Shuttleworth maintain that for 
hauling purposes the double-cylinder engine is far and 
away the best for handiness and power. In the engine 
at Chester, the main idea has been to use the same 
driving gear and road wheels as for their single engines, 
and maintaining the same width between the frames, 
and no doubt Mr. Tyrrell, the designer, has succeeded in 
producing a very symmetrical and accessible engine. To 
economise room the crank shaft is, as we have said, of 
Worsdell’s dise pattern, which gives a strong crank with 
a thin web, and is also cheap to manufacture, all the 
work being done in the lathe. The stop valve and re- 
versing levers, brake, and clutch levers, handles and 
levers for cylinder taps, steam blower, and ashpan 
damper, are all within easy reach of driver, in accordance 
with all good locomotive practice. The roomy footplate 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW—COMPOUND TRACTION ENGINES 
MESSRS, C, BURRELL AND CO, THETFORD, ENGINEERS 


(For description see page 535) 








“DEVCNSFIRE" LIGHT TRACTION ENGINE 
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COLONIAL ENGINE WITH EXTENDED SMOKE BOX 
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with its ready means of access and facilities for firing are 
also good points. As a traction engine—which never can 
be made either graceful or handsome—we venture to 
think this one will, in the eyes of a practical engineer, 
receive a favourable verdict for symmetry and titness 
for hard work, for which it is designed. The engine 
is fitted with Tyrrell and Deed’s patent governor, 
also with chain steerage, which is more suitable 
than the rack steerage for some districts. The firm, 
we believe, now make the two types of steerage inter- 





oo 
the aid of the starting gear which we illustrate. | large display of engines, but the novelty at their stand j 
The engraving is a cross section of the two cylinders | their new spring gear. It is not easy to make the cn 
with their valve chests. In the passage between the high | struction and action of the gear intelligible, ’ 


a : i even wi 
and low-pressure cylinders a three-way cock is fitted, this | the section of the engine which we publish. The be 
cock being actuated by a lever and a rod from the foot- road axle and the counter-shaft are kept ata uniform 
plate. In ordinary work the steam from the high-pressure | distance apart by two links, 


U L one at each end, con. 
cylinder passes into the low-pressure cylinder, and | necting the bearings. The bearings have room 


: : to ri 
exhausts thence into the funnel. If, in case of emergency, and fall a couple of inches in angle iron guides, The 
it is required to get more power out of the engine, the | pinion on the counter-shaft is always in proper 





three-way cock is turned so that the exhaust from the | with the spur wheel on the driving axle, singe both = 
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CROSS SECTION OF MESSRS. FOWLER AND CO.’S SPRING TRACTION ENGINE 


changeable, so whichever ,is preferred can be supplied. 
The fact that the engine is made by Messrs. Clayton and 
Shuttleworth is sufficient guarantee that the workmanship 
is admirable. The footplate is much larger and more 


convenient than usual,as may be gathered from the | 


illustration on page 540, prepared from a photograph, 
which, however, as is the manner of photographs, is exag- 
gerated in perspective. The same firm also show a beauti- 
fully finished compound engine which will indicate about 
twenty-five horse power. The frame is of wrought iron, 
with the exception of the cross transom at the fly-wheel 
end, which is of cast iron. We may mention here that the 
firm has fitted a very ingenious modification of Holden's 
system of burning mineral oils to portable engines, but 
they have not exhibited it among machinery in motion. 
We illustrate it on p. 540. It will be seen that a Holden in- 
jector is attached to the back of the engine. The suction 
pipe dips into a cask of petroleum. Nothing more simple 
can be imagined, and we are told that the action of the 
apparatus leaves nothing to be desired. So it would seem 
that the oil engine is not to have a monopoly of mineral 
fuel. 

Messrs. Foden, Sons, and Co., of Sandbach, show two 








MESSRS. FODEN’S COMPOUND CYLINDER 


new engines, one of which we shall illustrate in an early 
impression. It will be remembered that Messrs. Foden 
constructed a compound tandem engine with the low- 
pressure cylinder in the smoke-box. Experience has, 
however, shown that an advantage is gained by having 
two cranks quite independent of saving of fuel, and that 
even in this respect the double-crank engine seems to be 
better than the single, probably because of superior regu- 
larity of motion; and it is specially useful when the 
engine has to haul a heavy load out of a soft place, 
which it will do without creepers on the wheels, 
when the single crank engine cannot at such times. 





The compound engine is enabled to work simple by 


high-pressure cylinder passes direct into the chimney, 
which relieves that cylinder of the back-pressure due to 
working the low-pressure cylinder, and consequently 
| increases its power. Live steam is at the same time 
admitted into the low-pressure cylinder; but as this 
cylinder is so much larger than the high-pressure one, it 
is obvious that if steam of equal pressure were admitted 
to both cylinders, the larger one would do the most work, 











rise and fall simultaneously. The pinion on the crank 
shaft drives a spur wheel, which is usually mounted on 
the counter-shaft. In this case, however, it is mounted 
on a hollow stud or “ cannon,” bolted to the side frames. 
Through this cannon passes the circular shaft without 
touching it, the bore of the cannon being considerably 
greater than the diameter of the counter-shaft. In order 
to couple the spur wheel with the counter-shaft pinion a 





MESSRS. FOWLER AND CO.’S 


and consequently the engine would run unevenly. To 
overcome this a steam-reducing valve, not shown, is pro- 
vided in the passage to the low-pressure cylinder by 
means of which the power to each cylinder is equalised, 
and the engine works as an ordinary double high-pressure 
engine. All Mr. Foden’s engines are mounted on springs 
in the way we have long since fully described. Although 
these are coiled springs, they are found to stand well in 
practice, breakage being very rare. Each spring consists 
of a bar of steel, about lin. square and 5ft. long, and as 
the spring is in compression, and the play does not 
exceed half an inch, the metal is but little stressed. 
Messrs. J. Fowler and Company, of Leeds, make a 





SPRING TRACTION ENGINE 


very ingenious device is used. A circular steel plate is 
interposed between the pinion and the spur wheel. This 
at the two extremities of a diameter has projections, 
which go into two slots in the pinion. At the two 
extremities of another diameter, at right angles to the 
first, it has two slots into which enter projections 
on the spur counter-shaft wheel. In this way the 
pinion may be excentric to the spur wheel to the ex- 
tent of an inch or more, but the one revolving will 
drag the other round with it. The action is very similar 
to that of gimbals in one sense, and in practice the gear 
is found, we understand, to work very well. Time, how- 
ever, can alone show whether it is or is not possible to 
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make the wearing surfaces in the clutch sufficiently large which is indeed scarcely finished, but with a couple; There are three cranks on the crank-shaft, which has 


avoid somewhat rapid dissolution ; so far, 
and nog bd results obtained seem to be all that pil 
howe 4. The range of motion in the springs is but 
il, about one inch being found sufficient. There are 
- bearing springs side by side, which carry eight tons 
nde them. The compensating levers shown in the 
a tion secure the absolute parallelism of rise and fall at 
oth ends of the shafts. Messrs. Fowler thus state the 
advantages which they claim :—‘ (1) The power is trans- 

itted by a driving plate having large bearing surfaces 
- d long leverage, thus avoiding wear and back-lash. (2) 
tthe pitch circles of the driving gear are always rolling 
truly together, thus insuring smooth running. (8) The 
bearings are coupled by compensating levers giving a 
vertical parallel motion, consequently there is no oscilla- 
tion of the gear wheels or wear on the teeth therefrom. 
(4) Adjustment of the main springs by compensating 
levers and one central screw and nut, giving equal elas- 
ticity on both sides of the engine, an keeping all the 
arts in tension, obviating any knocking of joints. (5) 
The pulling strain on the drag bar is taken direct by the 
horn blocks, and does not affect the spring gear in any 
way. (6) This arrangement gives a minimum of wear 
and tear throughout the entire engine, and avoids jar and 
vibration on the roads. (7) The spring fore-carriage allows 
a free movement of the front wheels in every direction, 





NEW IMPLEMENTS 
Exhibitor's Name and Address. Nature of Implement. 
Tolch and Co., 22, Eldon-street, ‘‘Capitaine” Oil Engine. 
London, E.C. | 


RobertStephensonandCo.,Ld., Petroleum Engine, ‘‘ Rocket.” | 
South-st., Newcastle-on-Tyne | 

Joseph G. Rowe, Aylesbury ... Self-closing Gate or Door. 

Economic Fencing Co., Billiter- ‘‘ Peignon” Patent Fencing. 
street, London, E.C. 

Turner and Croker, Liverpool... 
Young and Co., 12, Victoria- 
street, Westminster, 8. W. 
Henry Pooley and Son, Liver- 

wol. 

pe Ditto ditto... 

Alex. Wood and Sons, Glasgow 
Ditto itto 


Lift-out Gulley Trap. 
Iron Cow Stall. 


Removable Sockets for Weigh- 
bridge. 

Farmers’ Cattle Weighbridge. 

‘* Wynyard ” Weighing Machine. 

**Smithfield” Weighing Machine. 

Cattle Weighbridge. 

Portable Weighing Machine. 

Cheese-making Apparatus. 

Roof Washings Tank. 

Roof Washings Tank. | 

Cheese Maker, with Curd Mill | 
Attachment. 

Portable Milking Machine. 

Butter Pat Machine. 


t eee 
W.&T. Avery, Ld., Birmingham 
Ditto ditto 


Reuben Cluett, ee ‘ 
Charles Gay Roberts, Haslemere 
Ditto ditto 

Andrew Storrar, Chester... 





John Gray, Stranraer... ... 
William Hucks and Co., Cam- 
den Town, London, N.W. 


William Barnes, Ashbourne ... Oil Tank, ‘‘ The Eclipse.” 


Ditto ditto ... Oil Tank, ‘‘ The Perfect.” | 
George Cotton and Co., Ld., Combined Land Roller and Re- | 
Crewe, volving Clover, &c., Sower. | 
Ditto ditto Revolving Seed Sower for Clover | 


Ditto di 


tto ... Self-sieving Milking Can. 
John Perkinsand Sons, Lichfield 


Potato Raising Plough. 


tto ditto Potato Raising Plough. 
Ditto ditto Two-row Turnip and Mangold | 
Drill. 
Joseph Shaw and Co., Liverpool Milk Can. 


Joseph Bamber, Preston... 


... Hay and Straw Press. 
Workman and Sons, Stonehouse 


Ditto ditto Rick Borer. 
§. W. Blyth, Ingatestone... Hay and Straw Press, ‘‘ The 
Giant.” 


Redcliffe Crown Galvanised Iron 
Company, Bristol. 
Jitto ditto 
Stott Fertiliser and Insecticide 
Distributor Co., Manchester 
Ditto ditto ; 
Steel Cart Wheel and Load Ad- 
justing Co,., Chesterfield. 


Sheep Rack, ‘‘ The Eclipse.” 


One-wheel Water Carrier. 
Hop Washer. 


Fruit Tree Sprayer. 

Waddington’s Patent Hand Appa- 
ratus for balancing Load and 
applying Brake. 


Ditto ditto Ditto, combined Automatic and 
Hand Apparatus. 
Ditto ditto Ditto, ditio, for applying Brake 


to Hind Wheels. 
Movable Steps for Cart. 
Slotted Clinch Rivet. 


Richard Jones, Stoke-on-Trent 

Bifurcated Rivet Co., Ld., 
Warrington. 

Jeyes’ Sanitary Compounds Co., 
43, Cannon-street, London. 

John Fowler and Co., Ld., Leeds 


Sheep Dipping Apparatus. 


| J. and H. Keyworth and Co., 


| J. H. Peck and Co., Ld., Wigan 
| J. Shores, Rotherham ... ... 


and Rye Grass. | 
| J. H. Dunean, 39, Coleman- 


| 


Hay and Straw Press, ‘“‘ Duplex.” | 


| 


| 
Road Locomotive, Single-cylinder. 


of ordinary traction engines to which Mr. Cooper's | 
digging gear has been attached. The whole practice 
of steam digging has lately acquired much prominence 
and importance, no doubt largely owing to the fact that 
it seems to have been placed beyond dispute now that 
crops of all kinds are grown better on dug than on ploughed 
or “cultivated” land. It would take up more space than 
we can now spare to explain why ; and as Mr. Cooper’s 
patents are scarcely yet complete, we must confine our- 
selves to a somewhat general description of his digger. | 
In a future impression we shall illustrate it. It consists | 
of atraction engine, modified in design to suit the purpose | 
for which it is intended. The main driving wheels, of | 
wrought iron, are 5ft. 9in. high by 25in. wide. The total | 
weight of the machine empty is about 8} tons only. The 
width that it will dig is 12ft. The leading end of the | 
boiler is fitted with ahollow “spoon,” which carries a | 
very strong vertical centre spindle, forked below. In the | 
fork are two high leading wheels. The steering is effected 
by a steel bevel wheel and pinion. The foot-plate is 
very large, being, indeed, a species of gallery 9ft. long | 
running across the trailing end of the boiler, over | 
the digging forks. The coal bunker is placed on 
the top of the fire-box just over the fire door, and 
is very accessible. Indeed, the whole foot-plate is in 
marked contrast with those of all other digging machines 
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Exhibitor's Name and Address. 
Captain Tunnard, Rugb 
Westmeria Co., Vaghaes 

zard, 

Lloyd, Lawrence, and Co., 34, 

Worship-street, E.C. 

Ditto ditto 


Nature of Implement. 


... Keay’s Incubator. 
Buz- Storm-proof Lamp. 
Tile Ditcher. 


Seed Drill, ‘‘ Planet Junior.” 

‘* Adriance Buckeye ” Mower. 

Liverpool. 

Ditto ditto Whippletrees, Im- 

proved.” 

Water Cart, 200 galls. 

Water Cart, 150 galls. 

Harrows, with removable Steel 
Points. 


Spraying Machine. 


‘*Heap’s 

R. J. and H. Wilder, Wallingford 
Ditto ditto ma 
Ditto ditto 


W. Whitehead Cousins, Covent 





Garden Market. 


British Engineering Co., Ld., Force Foot Pump. 
Birmingham. 

W. Glover and Sons, Ld., Turnip Topper, Tailer,and Raiser. 
Warwick. 


Strawsons, Ld., 77, Queen Vic- 
toria-street, London. 

East Yorkshire Cart and Wagon 
Company, Beverley. 


Potato Sprayer, Horse-power. 
Manure and Turnip Drill. 


Nose-bag. 

Root Cleaner. 

Potato Sorter and Root Cleaner. 

“Anglo” Digging Plough. 

Hay Press. 

Guttering Plough. 

Combined Plough 
Cleaner. 

Compound Handle. 


Ditto ditto... 
Joseph Mealor, Neston,Cheshire 
T. A. W. Edwards, Denbigh ... 
Eddy and Sons, Exeter ... 


T. T. Mayos, Llangunnock, Ross and Land 


street. E.C. 
Ditto ditto... 
Freeth and Pocock, Victoria 
Works, Wandsworth-rd.,S. W. 
Dairy Supply Co., Ld., Museum- 
street, London, W.C. 
. A. Lister and Co., Ld., 
Dursley, Glos. 
Ditto ditto 
Harrison and Co., 255, Penton- 
ville-road, King’s Cross, N. 


Churn. 
Tester for Milk and Butter. 


Laval Butyrometer. 


Butter Moulder, Printer, 
Weighing Machine. 

Tester, The ‘‘ Lister Babcock.” 

Butter Extractor and Separator. 


and 


Ditto ditto Butter Moulder and Worker. 
Ditto ditto .. Railway Churn Lid. 
Pond and Son, Ld., Blandford, Railway Milk churn, “The 
Dorset. Buffer.” 


Corn and Seed Drill. 


Adams and Co., Northampton 
Drill for Clover and other Seeds. 


J.C. and T. Yates, Doncaster 


John Searby, Rotherham _..._ Horse Hoe. 
Powell Brothers and Whitaker, Potato Raiser. 
Wrexham. 
Richard Rushton, Woolton, Corn Drill. 
| Liverpool. 
| Massey-Harris Co., Ld., 54 and Cultivator. 
55, Bunhill-row, D.C. 
Ditto ditto ... Shoe Seed Drill. 
| John C. Moore, The Meads, Reverter. 


Eastbourne. 


| 
| 
| 
} 
| 
| 


| Pullan and Mann, Leeds... . 


no fly-wheel, and there are three cylinders placed on top 
of the boiler near the smoke-box end, and worked triple- 
expansion. The middle cylinder is high-pressure, that on 
the left-hand is the intermediate, and that on the right the 
low-pressure. The safety valves are loaded to 160 lb. 
A starting pipe is provided and fitted at the interme- 


| diate cylinder side with a very simple little automatic 


reducing valve, which keeps the pressure to about 80 lb. 


| A similar valve on the right or low-pressure cylinder brings 


the pressure down to about 401b. The cylinders are bolted 
between side frames which carry the crank axle much 
as in a locomotive. The slide valves are on top of the 
cylinders, and are worked each by a single excentric 
mounted on a counter shaftabove. The crank shaft drives. 


| the excentric shaft by a spur wheel on each. The spur 


wheel on the excentric shaft has a long boss in which is a 


| Spiral groove, and by sliding a sleeve on this and inside 


the wheel boss, the excentrics are caused to make half a 
revolution when the engine has to be reversed. All this 
is very well made and designed, and much more simple 
and straightforward than might be thought from the 
description. 

The digging is effected by forks worked by a 
motion which will be understood from the accom- 
panying diagram not drawn to scale. A is a 
crank shaft under the foot-plate, with six cranks on 
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Exhibitor's Name and Address. Nature 0) Implement. 


J. T. Mallett, Blagrove Farm, Haymaker. 
Glastonbury. 
L. R. Knapp and Co., Farring- Corn Drill, ‘‘The Monarch.” 
don, Berks. 
Thomas A. Meggeson,Stockton- Distributor for Basic Slag. 
on-Tees. 
Ditto ditto Distributor for Grass Land. 


James Holt, Altrincham... ... 
Ogle and Son, Ripley, Derby... 
Stockton Heath Forge Co., 


Potato Digger. 
Tedder or Haymaker. 
Shovels and Spades. 


Warrington. 
Hilton, Ld., Leigh, Lane. Mowing Machine. 
itto ditto ... Root Washer. 
Blackstone & Co., Ld.,Stamford Swath Turner. 
Ditto ditto ... Horse Rake. 
Ditto ditto ... Hay Tedder. 
Thomas Cooper, Ryburgh, Steam Digger. 
Fakenham. 


Central Cyclone Co., Ld., 9-11, Pulveriser. 
Fenchurch-avenue, E.C. 

Hardy Patent Pick Co., Ld., 
Sheffield. 


T. C. Fawcett, Hunslet, Leeds 


Multiple Percussive Disintegrator. 


Brick-making and Pressing Ma- 
chine Combined. 

Brick Cutting-off Table, ‘‘Sim- 
plex.” 

Friction Hoist. 

Friction Clutch. 

Brick and Tile Press. 

Brick and Tile Pressing Machine. 


William Johnson, Armley, Leeds 


Ditto 
Ditto 


ditto 
ditto 
Bradley and Craven, Wake- 
field, Yorks. 


J. and H. M‘Laren, Leeds Double-acting Portable Pump. 


E. and H. Roberts, Ld., Stony Horse Rake. 
Stratford. 
Ditto ditto ... Canvas Sheeting for Binders. 
Woodroffe and Co., Rugeley, Knife Holder, ‘‘ National.” 
Staffs. 
W. and T. Avery, Ld., Birming- Weighing Scale for Grain. 
ham. 
Ditto ditto Weighing Scale for Flour. 


Winnowing Machine. 

Stone Breaker, Screening, and 
Loading Machine. 

Hay-turner and Tedder. 


W. Tasker and Sons, Andover 
| W. H. Baxter, Leeds ss 


W. N. Nicholson and Sons, Ld., 
Newark. 


Ransomes, Sims, and Jefferies, Potato Planter. 


Ld., Ipswich. 
Ditto ditto ... Rotary Potato Digger. 
J. and F. Howard, Bedford ... Straw Trusser. 
Ditto ditto Lancashire Ridging Plough. 
R. Hornsbyand Sons,Grantham Corn Screen. 
Ditto ditto ‘* Hornsby-Akroyd ” Oil Engine. 


Sheep-shearing Machine for 


Newall - Cuningham Sheep 
Power. 


Shearing Machine Syndicate, 
Ld., 73, Cheapside, London 
Ditto ditto... 


Ditto for Hand-power. 

Grinding Machine. : 
Sheep Dipping Machine and Cart. 
Screen for Night Soil, &c. 
Elevator. 

Circular Rick Cover. 


Ditto ditto... 
B. Cannon and Co., Ld., Lincoln 
Thomas Pasquill, Atherton ... 
King and Handley, Tewkesbury 
Bruce and Still, Liverpool 





and gives a uniform strain on each end of the spring.” 
We need scarcely add that Messrs. Fowler exhibit a great 
many other engines besides that which we have described 
in some detail, and notably a very fine 10-ton road 
roller. 

Messrs. Thomas Green and Son, of Leeds, exhibit a 
very well finished road roller, weighing 124 tons empty. 
This roller contains some improvements on those pre- 
viously made by the firm. Steel is, of course, freely 
used. It is a single-cylinder—jacketed—engine,. with 
two speeds, one for rolling, 
and the other—fast—for mov- 
ing along the roads from place 
to place. The inside fire-box 
has the arched crown plate, 
first introduced some years ago 
by Messrs. Fowler, of Leeds, 
which avoids the use of bridge 
or sling stays. The rollers are 
fitted with cast iron removable 
rims, as in the sketch, so that 
when a rim is worn it can be replaced, and the wheel 
portion is as good as ever. 

Several other firms show traction engines, but we have 
failed to find any that have not already been described in 
our pages, and it would be waste of our readers’ time 
to repeat what we have already said concerning them. 

The greatest mechanical novelty in the yard is, we 
think, the digging machine exhibited by Mr. Thomas 

ooper. This is the result of considerable experience, 
acquired particularly during the last two years, in which 
period Mr. Cooper has dug about 700 acres in Norfolk, to 
the great satisfaction of the owners of the land. The 
digging has been effected not with the engine shown, 





that we have seen, giving plenty of room for everything. 
There is a steering wheel at each end of it, that is at each 


so as to leave no ground un- 


either driving wheel can be 


one wheel at a time. 


advances determines 
width of the spit, and there 
are two speeds for this ; but 
to avoid weight and com- 
plication, instead of using 
clutches Mr. Cooper carries 
three steel pinions, which 
p can easily be taken off and 

put on the crank-shaft end 

at the left-hand side—one is 

for fast speed and the other 
for slow speed digging, and the third pinion, much larger 
than either of the other two, is used for travelling along 





<——s 





the roads. 





side of the engine, so that whether the dug land lies to | 
the right or left of the steers- | 
man he can stand at that | 
side and guide the machine | 


touched. Mr. Cooper finds | 
that jack-in-the-box gear will | 
not enable him to turn short | 
enough at the headlands, so | 


disengaged by a very simple | 
but peculiar clutch, and as | 
the fore carriage has no lock, | 
the whole machine can be | 
made to turn on its heel, so | 
to speak, by driving with | 
The | 
speed at which the engine | fork break, another one is put on within a few minutes. 
the | 


it, C is the digger lever, the upper end of which is 
pivoted to a radius rod B. D shows one of the digging 
forks, the point of which describes an ellipse when 
the crank shaft revolves and the engine is not advancing. 
The advance of the engine when digging modifies the form 
of the ellipse. The path described by the fork point is a 
matter of the utmost importance. Mr. Cooper holds 
that he has discovered the best. It may be said, without 
going into detail, that the fork enters the ground with an 
action almost identical with that of a pickaxe. The crank 
shaft and all those parts are made very strong and rigid, 
and no relief springs of any kind are used. Mr. Cooper 
holds that they area great mistake. The two middle 
forks have four tines in each; the remaining four have 
five tines each; they are made of cast steel and 
secured to the ends of the levers, C, by a very 
simple plan, so that they can be taken off or put 
on in about a minute. These forks cost about 4s. 
each, and should the machine encounter a boulder, and a 


But this breakage is of such rare occurrence that it adds 
not more than a few pence to the cost per acre, nothing 
like what would be caused by having to stop work for an 
hour or so. The depth of the work is varied from 4in. to 
Yin. by fitting the points of the forks with spuds or points 
of steel cast on chills and as hard almost as a diamond. 
These save the main forks from wear. Their average 
consumption in Norfolk has been found to be about two 
per acre. They cost very little, being very roughly made. 
They are stuck on the points of the forks and secured by 
putting a common split pin through. Owing to the dust 
and dirt raised in digging, the wear and tear of the crank 
shaft may be very great ; on one occasion, for instance, a 
journal 3in. diameter and 5in. long was cut down to 1}in. 
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in diameter in one day. For along time Mr. Cooper was 
much worried by this, but he last year designed a very to | 
simple method of keeping out dust and dirt, which has wit 


proved perfectly successful, the crank pins running as 
well as that of the engine. The digger crank-shaft is 
driven by spur gearing at the right-hand side of the 
machine, which is thus equally loaded on both sides. 

For the reason already stated we have not gone into 
details, but from what we hear of Mr. Cooper’s experience 
in digging in his own neighbourhood, we cannot help 
concluding that if he has not solved the whole problem. 
he has gone nearer to it than any one else. The engine 
exhibited has, it is true, not been tried, but it is simply the 
outcome of two years’ experience with machines which are 
largely makeshifts ; and it is not likely that the improved 
digger should do worse than the others which are still at 
work. Mr. Cooper holds that digging can be done on 
any land that it is proper to stir. That when the digger 
cannot be used the land should be left in peace. That 
for the rest, digging is a question of money. That break- 
downs have hitherto largely added to the cost, not so 
much because of the value of the thing broken, or the 
price of the repair, as because of the delay and demur- | 
rage of the machine; and that he has found the system of | 
throwing all failures—first,on the spuds, and secondly, on | 
the forks—a perfect success, while by keeping down | 
weight and reducing the number of parts about the | 
digging mechanism, he has simplified the machine just | 
in the right place. This reasoning seems to us to be 
sound. 

In portable engines we failed to find any novelty worth | 
describing or illustrating, save the method of construction | 
adopted by Messrs. Ruston, Proctor, and Co., and | 
illustrated by the accompanying engraving. Wrought | 
iron riveted saddle-plates for the crank-shaft bearings 
have been used for many years by Messrs. Garrett and 
other firms. Messrs. Ruston, Proctor, and Co., have 
extended the system to the attachment of the cylin- | 
ders, which can thus be made flat-footed. The whole 
work of erection is simplified, and the chance of leak- | 
age and corrosion taking place between the cylinder 
saddle and the boiler is, of course, quite obviated. The 
engraving explains itself. 

There is, as usual, a large display of stationary engines 
of all kinds, horizontal and vertical, at the stands of the | , ’ , ; . 
principal firms, but they require no special comment. |tremely well designed and well finished horizontal | The method of construction adopted by Mr. Lanceley is 
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FOOT PLATE OF MESSRS. CLAYTON AND SHUTTLEWORTH'S TRACTION ENGINE 


Messrs. Henry Lanceley and Son, Providence Foundry, | engines, suitable for general mill work. The largest | worth notice. Everything possible is dore in the lathe. s 
Chester, are new exhibitors. They show several ex-! shown has a cylinder 16in. diameter and 30in. stroke. | The first step is to turn up the front cylinder flange, and t 
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to this is secured the front cover, which is in one piece | guides are turned upside down on the table of a planing a bearing on the lathe shears, and the cylinder is 
with the guide bars, which are supported at the crank | machine, and the guide ring feet and the cylinder feet are then bored, and the guide bars are bored out at the 





MESSRS. RUSTON AND PROCTOR’S PORTABLE ENGINE WITH PLATE STEEL SADDLES 


shaft end by a ring, on the lower portion of which are | all planed up together. The cylinder and guides are 


two flat fe 





et. When this has been done, cylinder and|then put on the boring lathe, the feet all taking 


same time. The front face of the guide bar carrying ring 
is turned up at the same time, and a straightedge laid 
across it is, of course, accurately at right angles to the 
bore of the cylinder. It will be seen at a glance how all 
this simplifies the work of erection and secures accuracy. 
The crosshead is of the Staffordshire pattern, and is fitted 
with an adjusting wedge. Mr. 

8 we. Lanceley also exhibits a vertical 
engine of old-fashioned design, 

not the less handsome for that, 
with its beautiful fluted columns 
and polished entablature. This 
engine drove one of Mr. Lan- 
celey’s shops from 1856 for 
several years, until the load 
(OD) & became too much for it. The 
| « valve gear is very remarkable. 


CRANK 


and is a beautiful solution of 

= bey the problem how to accelerate 
as ) a slide valve in the centre of 

: its travel and delay it at each 
end. The accompanying sketch, 
which is not to scale, will make 
the gear clear. It must be pre- 
mised that the connecting-rod 
is of the old “tongs” pattern, 
a prolongation of the piston- 
rod passing through an adjust- 
able white metal liner, bushed 
into a bridge passing between 
the legs of the connecting- 
rod. <A sleeve carries the 
valve crank C, and revolves on 
the pin I, secured to the 
framing below the crank shaft A. The connecting- 
rod is shown by the line F B. A slotted bar D 
is attached to the valve crank, and in this works 
a pin E. This pin, of course, describes a species 
of pear-shaped elliptical path, and it carries the 
slotted lever and valve crank round and round 
with it, imparting a variable velocity to the valve crank, 
which is just what is wanted. G is the piston-rod. A 
sharp cut-off and a prompt admission are secured, and as 
we have implied already, this gear has worked for many 
years and given no trouble whatever. Mr. Lanceley 
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shows the engine as a specimen of the design and work- 
manship of his firm in 1856, and he has thus contributed 
something very interesting to the showyard. 

In the machinery in motion section Messrs. Thomas 
Robinson and Son, of Rochdale, showed a well-made 
tandem horizontal compound engine, driving a large 
number of flour milling machines, such as separators, 
wheat scourers, and roller mills. The cylinders of this 
little engine are only Sin. and 14in. in diameter, by 16in. 
stroke, and it would be interesting to know what economy 
of fuel is effected by compounding so small an engine, 
working at about 90 1b. pressure, and running at a very 
moderate speed. The engine is fitted with an automatic 
cut-off, and is, we believe, worked when water is obtain- 
able with a condenser. 

Among the small steam engines exhibited we may 
mention as worthy of notice those shown by Mr. E. 8. 
Hindley, of Bourton, Dorset. These are really very well 
made, designed, and finished, and unless Mr. Hindley had 
special facilities for making them he could not possibly 
get a profit out of them at the price he charges. Messrs. 
Wood and Co., of Stowmarket, also show useful little 
engines. On the stand of Mr. W. R. Mansell, of Wellington, 
we noticed a high-speed engine with a 54in. cylinder, Yin. 
stroke, which is a very substantial job, the cylinder being 
carried on four stout turned iron columns. The design is 
novel in several respects, and the engine seems very 
suitable for small electric light installations. 

We have, we believe, now referred to every steam 
engine in the showyard which claimed, on the score of 
novelty, mention in our columns; and we may conclude 
this section of our notice with a few words on the subject 
of boilers. 

It will be remembered that last year, in speaking of 
the boiler shown by Messrs. Hawksley, Wild, and Co., 
we stated that the worst fault we had to find with it was 
that it was over-caulked. The same firm exhibit this 
year a very fine double-fiued boiler with the firm’s 
patent strengthened flues. It is 30ft. long, 8ft. in dia- 
meter, of steel, and made for 100]b. working pressure. 
All the holes have been drilled and the riveting done by 
hydraulic power. We have found it impossible to 
say certainly whether this boiler has been caulked at all 
or not, as far as the shell is concerned. The flues have 
been fullered. 

There has been for some time a notable absence of 
novelty in boilers exhibited at the Royal Agricultural 
Society’s shows, and this is peculiarly the case this year. 
Among boilers not quite new and not quite old we may 
mention Hopwood’s, exhibited by Messrs. Marshall, 
Sons,and Co. This is a very good and serviceable steam 
generator, as we know from personal experience. Messrs. 
Ransomes, Head, and Jefferies have a vertical boiler on 
their stand, which is very nearly new. It has two sets of 
horizontal smoke tubes, the first delivering into a com- 
bustion chamber lined with fire tiles, and the second set 
at a higher level delivering into a smoke-box at the 
opposite side. With the exception of these, we failed to 
find any boiler calling for special notice. 

Several varieties of pumps—wind, hand, and steam— 
are shown by various firms. Among the first may be 
mentioned those by Messrs. Warner and Co., of Cripple- 
gate. On their stand is a windmill 10ft. in diameter, 
which with a fair wind is competent to lift 240 gallons per 
hour. The same firm show a very simple and efficient 
chain pump, driven by a small vertical engine, and lifting 
about 12,000 gallons per hour to a height of 7ft. 

Many of the pumps are simply garden engines or hand 
fire pumps, more or less ingenious and cheap. Messrs. 
J. and H. McLaren, of Leeds, show a very neat portable 
pump of this kind, capable of giving a high pressure. It 
has been specially designed for washing out the boilers of 
traction and portable engines, work for which it is well 
adapted. 

The Pulsometer Company, of London, has a very 
attractive stand; not the least attractive feature, under 
existing stress of weather, being an ice-making machine, 
very compact, occupying indeed a space of only 8ft. 6in. 
by 6ft. by 3ft., and able to make half a ton of ice every 
twenty-four hours. Several kinds of pumps are shown. 
A large Deane pump is at work throwing dirty—very 
dirty—water into a tank, from which it is led to a 
“Torrent” filter of the type recently illustrated in our 
pages, from which it reappears bright and sparkling. 
But the pulsometer must not be overlooked. We wonder 
how many of those machines are now at work? Enough 
to delight the heart and stir the soul of Capt. Savary if he 
could visit the earth again. The large pulsometer shown 
is fitted with the “ Grel” neck, the action of which cor- 
responds to that of a cut-off valve, the steam being 
worked expansively. In this way aconsiderable economy 
is, we are assured, obtained. 

Messrs. W. H. Bailey and Co.’s, of Salford, exhibit 
consists principally of pumping machinery, but they also 
show certain cases of boiler fittings, and some very 
ingenious penny-in-the-slot turnstiles. The Denaby sink- 
ing pump, which we illustrated and described in our 
impression for October 21st last year, is shown slung in 
chains. There is a very quiet working $-horse hot air 
engine, driving a 3in. pump; but the most noteworthy 
exhibit on the stand is, we think, the Davidson pump, 
an Americaninvention. It has a steam-moved slide valve, 
but there is besides a lever and cams; these, however, 
have nothing to do unless, owing to neglect or the use of 
dirty steam, the valve should stick, then the cam will work 
it, so that continuous action is secured in any case. 
There is only one valve in the steam chest. This may be 
called a compound slide valve. It performs two duties— 
that of the ordinary slide valve and of the auxiliary valve 
combined. Its duty as a slide valve is to reciprocate 
across the steam ports, to admit steam alternately to the 
two ends of steam cylinder, and as an auxiliary valve, it 
is oscillated so as to open and close the steam ports that 
lead to the ends of the steam chest. The steam chest is 
bored out to make a face for the slide valve, and to receive 
the pistons that assist in operating the valve. The pistons 
are connected together, sufficient space being allowed 
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between them for the valve and steam ports, and they 
are also connected to the slide valve, all working in the 
same plane and being of the same diameter, thus insuring 
evenness of wear and readiness of access for adjustment, 
repairs, kc. The moving of the valve does not depend 
entirely upon the steam; for should that not be quick 
enough to operate the valve, with the pump under a high 
rate of speed, the cam is so constructed that it will carry 
the valve mechanically, and thus prevent the piston from 
striking the cylinder heads. This, the makers claim, is 
one of the most important features of the pump, the 
valve being as much under the control of the piston-rod 
as is the valve of the ordinary steam engine, worked by 
an excentric, instead of being independently controlled by 
an auxiliary valve. The number of strokes per minute 
which this pump can be run without danger is, we are 
assured, entirely without precedent in any direct-acting 
steam pump. The water end is of entirely new design. 
It is beyond question simple ; it has but one joint to blow 
out, and that in plain sight. 

Speaking of steam pumps, we must not omit to men- 
tion that Messrs. Shand and Co. have a fire station in the 
yard equipped with a steam fire-engine, a manual 
engine, a fire ladder, &c. Fires in a showyard are 
so exceptional that the firemen were taken off their 
guard when on Monday a fire broke out on the stand of 
Messrs. Hornsby, apparently from the spontaneous com- 
bustion of some dirty waste which had been used for 
wiping down engines. The conflagration at one time 
promised to assume very serious proportions, but Messrs. 
Hornsby’s men, assisted by the those of their neighbours, 
succeeded in stopping its progress before much harm was 
done, by pulling down the canvas roofing. A couple of 
thrashing machines were scorched and much paint was 
spoiled, but the fire was out before the manual arrived on 
the scene, so that no opportunity was afforded to the 
brigade to show what it could do. 

Among hydraulic machinery, we must not omit to 
mention a handsome display made of turbines, water- 
rams, and pumps, by Mr. C. L. Hett, of Brigg, and an 
18in. Pelton wheel, with a regulating nozzle, which we 
shall illustrate. 

Messrs. Carrick and Ritchie, Waverley Works, Edin- 
burgh, have been manufacturers of turbines for over | 
twelve years, but have only recently exhibited at the | 
Royal Shows. The “ Waverley” turbine, which is the | 
name given to their pressure turbine, suitable for low or | 
medium falls, is the invention of Mr. John Ritchie. The | 
wheel is of the mixed-flow type, and the gate is an inside- | 
cylindrical one. This form of gate as ordinarily con- | 
structed gives very good results when full open and | 
passing the maximum quantity of water, but at part-gate | 





MESSRS. HUNT AND MITTON’S SIGHT FEED LUBRICATOR ur? 


is very inefficient. As constructed by Mr. Ritchie with 
fixed guides between the bars of the gate, the water is 
directed through a theoretically perfect orifice direct into 
the buckets of the wheel, and a very high efficiency at 
part gate is the result. Where wheels are wanted which 
require to work with three-quarters to one-half of the 
maximum supply during the greater part of the year, the 
gates and wheel are made in two stories, the lower 
one of which may be kept full open, and the upper 
wholly or partially closed, thus producing an ideally 
perfect wheel. Great care is taken in the manufacture 
of these wheels, the buckets are all cast separately of a 
special quality of iron; they are then made perfectly 
smooth on a buff, and then put into the mould, and 
the centre cone and ring is then cast round them, 
thus producing a wheel of great strength, and one 
which for smoothness of surface, and consequent re- 
duction of loss from friction in the wheel passages, 
cannot be excelled by any wheels produced by cores. 
These wheels range in size from 5in. to 6ft. in diameter. 
Three examples of Waverley turbines are shown, one 
with a vertical shaft, wheel gate, and guide ring only suit- 
able for fixing in an open flume for a low fall. Another 
vertical wheel enclosed in a cast iron case with pipe con- 
nection, and suitable for a medium fall, and a turbine 
with a horizontal shaft, and connected on a dynamo for 
electric lighting. A King’s patent governor is also shown 
in connection with this turbine by which regularity is 
secured, and we are informed that numerous water-power 








installations are running direct from the dynamo with 
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perfect success. A good example of a Gi i 
turbine is shown. The “at mae ee ee 
proportions, and is capable of working under a fall 
400ft. With such a fall it will give out 180-horse 0 _ 
The increasing demand for a small motor from in 
power and under induced Messrs. Carrick and Ritchie” 
few years ago to introduce their specia! form of jet wie 
motor, and these have come into use for driving li ht 
machinery wherever a good pressure of water cate 
obtained. 

A few firms exhibit steam and hydraulic {it 


These are Messrs. Bailey and Co., Hunt and Mitt: eT 


on, G, 






NETTLEFOLD AND JONES’ HYDRAULIC VALVE 


Thurlow and Sons, and W. H. Wilcox and Co. The 
work done by the first-named firm is too well-known to 
need description. Messrs. Thurlow and Sons, of Stow- 


| market, show bands, hose, tube expanders, engine-room 


lamps, &e.; in fact, they seem to be universal providers 
of the small ware and appliances wanted by engineers 
and steam users. The same may be said of Messrs, 
Bunney and Son, Broad-street, Birmingham, and Messrs, 
W. H. Wilcox and Co., of Southwark-street ; but none of 
these exhibits call for special mention. On the stand of 
Messrs. Hunt and Mitton, of Oozells-street, Birmingham, 
we found some lubricators which are new and good. We 
illustrate one of these by the accompanying engraving. 
This consists of a brass box to hold the oil, 
The flow is stopped or permitted by means 
of the little vite handles shown on top of 
the box, which is filled through a hole in 
the lid covered with a slide. There is no 
trimming, and the flow of oil can be watched 
through about an inch of glass tube, which 
can be readily replaced if broken. The 
amount of the feed is regulated by raising 
or lowering the screw collars under the valve 


handles. This is a very neat arrangement 
indeed, and should serve a good purpose in 
the marine engine-room. The same fim 
supply hydraulic fittings of various kinds. 
They exhibit for the first time a new 


hydraulic valve—Nettlefold and Jones’ patent 
—which we illustrate. This is intended for 
use with lifts, and hydraulic presses of all 


kinds. In the illustration both valves are 
shown closed. The pressure and exhaust 
valves are similar in design, and _inter- 


changeable by changing the leathers and 
their casings; a description of one will 
therefore be sufficient. The valve is a hollow 
cylinder stopped at one end, and having 
holes near this end to admit water, the 
other end rests on a seat of gun-metal or 
leather. Where clean water is used, the 
gun-metal seat is to be preferred, but with 
dirty, gritty water a slightly elastic sub- 
stance is better. The water pressing equally 
on the inside and outside of the valve 
maintains a perfect balance whatever the 
pressure may be, thus doing away with levers 
and balance weights or springs; and further, 
asudden shock in the pipes cannot affect the lift or machine 
to which the valve may be connected. The action is as 
follows: Water under pressure enters one of the three 
chambers, and fills the pressure valve, which, on being 
raised, allows the water to flow into the lower chamber, 
and thence to the lift or machine, the exhaust valve 
remaining closed. On closing the pressure, and opening 
the exhaust valve, the water rises through the latter and 
into the opposite higher chamber, which communicates 
with the exhaust or waste pipe. Both the valves are 
worked by one lever, with an ingenious arrangement of a 
cam-bar and rollers, which makes it impossible to raise 
both valves at once—a point of great importance. Each 
end of the cam-bar is connected to a link ; the motion is 
therefore similar to that of a parallel ruler. To one or 
both of these links is attached a handle for working the 
valve. Supposing the links which are shown in the 
vertical or mid-position to be moved to the left, the flat 
part of the cam-bar raises the left-hand valve, whilst the 
curved part of the bar holds down the right-hand one. If 
the links be moved to the right, the right-hand valve will 
be raised and the left held down. When the links are 
vertical both valves are held down. We may point out 
that the motion imparted to the valves by this arrange- 
ment is calculated to avoid shock in the mains, since the 
nearer the valves are to closing the slower is their motion, 
until the links having arrived at their vertical position, 
the valves cease to move, and the flow of water in either 
direction is stopped, and the movement of the power 
rams ceases. 
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RAILWAY MATTERS. 


Messrs. Dick, Kerr, AnD Co. have secured the con- 
tract for the reconstruction of the Greenock Corporation Tramway, 
and will shortly proceed to commence active work, Besides their 
tender there were eight others sent in to the Corporation of 
Greenock. - oe 

Tue Chamber of Commerce of Newport has invited 
the Midland Railway Company to extend its trunk line to South 
Wales, which, it is said, means the purchase of the Breckon and 
Merthyr, or the construction of an independent line as far as the 
Severn Bridge. 

Tyr South-Eastern Railway Company has agreed to 

ive over Sandgate Castle, an ancient fortification, to the town of 

Sandgate, fer the parpore of its being made a — resort. 
The Company pure ased the building from the Government for 
£20,000, and is to receive a nominal rental of £10 per annum. 


Mr. J. D. Sxcurn, who keeps all sorts of clippings, 
shows his friends in the railroad-office a handbill which was issued 
on January Ist, 1870. In big black letters across the top is the 
announcement, ‘‘ Lightning Time,” and then follows the notice 
that the Louisville line—Louisville and Nashville—had reduced its 
time to New York to a hours. The officers at that time 
were D. H. Feger, general Southern agent ; W. H. King, general 
ticket agent at New Orleans; and Albert Fink, general superin- 
tendent. Mr. Seguin’s father made a memorandum on the paper 
in 1880, when the time was reduced to fifty-two hours. To-day, 
says the New Orleans Picayune, the run is made in less than forty- 
two hours. 

Tue following is said to be a copy of a message sent 
by an engineman to the foreman of the shops of the Pittsburgh 
and Western at Foxburg :—‘‘ Owing to the temporary deficiency 
of dampness on the roof of the furnace of locomotive No. 8, the 
active combustion of carbon caused caloric intensities sufficient to 
permanently derange the contour of the sheet. Please suspend 
active participation of this locomotive in transportation depart- 
ment, and require the employment of skilled artisans and me- 
chanical —— unobtainable at the time and place of such 
unsolicited and unexpected derangement of crown sheet and 
schedule. The derangement was caused by procrastination in the 
application of the appliances for introducing water into the 
interior of the boiler.’ 


Ar the end of last year the length of the Eastern Rail- 
way of France was 4713 kilometres, and the capital represents a 
total of 1,887,000,000f. The revenue of the company from all 
sources amounted to 173,725,610f., of which 144,154,664f. were the 
receipts from working, and 20,500,000f. was rental received ascompen- 
sation for the lines in Alsace and Lorraine ceded to the Germans in 
1871. Under the head of expenditure is comprised 95,753,182f. 
cost of working of lines open for traffic, 571,867f. for working lines 
artially completed. The total outlay was 171,838,715f., the 
Calance representing capital charges. Under the convention of 
1883 the sum guaranteed to the shareholders amounted to 
20,750,000f., to make up which it will be seen the Government have 
had to provide about 19 million frances by way of advance. This is 
nearly 5 millions more than the sum advanced in 1891. 


A Board or TRADE report has been published on the 
accident which occurred on April 12th at Willaston station on 
the London and North-Western Railway. When the 9.37a.m. Great 
Western Railway Company’s up passenger train from Crewe for 
Wellington was running throug Witlaston station, first the engine 
and then the rear portion of the train came into collision with the 
jib and balance of a portable crane. This jib, while the crane was 
being moved out of a siding joining the down line, owing to its not 
having been properly secured, swung round foul of the up line just 
as the passenger train was approaching it. Three passengers have 
complained of injury. The Willaston station master, who was in 
charge of the crane at the time, was struck by the balance box of 
the crane and killed on the spot. Major-General Hutchinson con- 
siders that the omission of the station master to put in the pins 
which would have held the balance box in its place, and would con- 
sequently have prevented the jib of the crane from rotating when 
the truck carrying the crane was moving round the curves of the 
siding connection to the down line, was the immediate cause of 
this accident. 


In La Reveue Generale des Chemins de Fer, M. E. 
Chabal, locomotive superintendent of the Paris-Lyons-Mediterranée 
Railway, gives his conclusions as to the comparative merits of steel 
and copper fire-boxes, based upon facts obtained both from his own 
practice and a study of the subject during a visit to America. He 

as come to the conclusion that, as regards safety, neither metal 
has any material advantage over the other. Steel boxes weigh 
less, as the tube plate when of copper is often lin. thick, and the 
remainder of the box about ,4in. thick. With steel the tube plate 
is hin. thick, and the other sheets about ;yin. As far as cost is 
concerned, although copper is much more expensive than steel, it 
is easier to work, and the labour account is therefore low, and then 
the scrap value of the copper is considerable, so that taking these 
two facts into consideration, experience shows the saving by the 
use of steel to be much less than might have been expected at first 
sight. As regards maintenance, he states that steel costs more 
than copper. Steel fire-boxes require greater care, both in con- 
struction and maintenance, than copper ones do, They should 
always be washed out with hot water, as is done in this country. 


A TERRIBLE accident occurred on the 20th inst. to a 
train on the Manhattan Beach Railroad carrying several hundred 
passengers, returning to New York from the Sheepshead Bay 
racecourse, where the Suburban Handicap, a great yearly event, 
had just been run. The train was wrecked. Nine persons were 
killed, and probably one hundred were injured. The train was 
composed of one Pullman carriage and five open cars. The people 
seated themselves on the steps of the open cars on both sides, in 
spite of the warning of the police and the railroad officials, and it 
was this circumstance which contributed to a great extent to the 
serious loss of life. Four rear cars left the rails, throwing many 
persons against the bank, fell over on them, and ground them 
under the wheels. It is alleged that the accident was due to 
the switchman, who is said to have been asleep. He operated at 
what is known as the dead switch in the tower west of the tunnel. 
This switch, a Reuter’s telegram says, was “intended to prevent 
the possibility of a collision on the overlapping or double rail 
running through the tunnel. The double rails are set with the 
object of throwing off the line a train coming against another, as 
being a trifle better than a collision.” 


At the works of the Jeffrey Manufacturing Co., at 
Columbus, 0., a novelty for railroad stations is in process of con- 
struction. It is a moving stairway, and consists of travelling 
trucks of the proper width for stairs, on an endless chain, and with 
it is a travelling hand rail that runs at the same rate of speed. Mr. 
George A. Wheeler, of Chicago, the builder, has four steps con- 
structed to demonstrate the feasibility of the design. The travel- 
ling stairway is intended for underground or elevated railway 
stations, the yaa being to put in this apparatus where an 
elevator would not be desirable. The speed is to be about that of 
an ordinary walk, and at proper places a landing is formed for the 
purpose of stepping on or off. e stairway belt is in a state of 
equilibrium when running, requires no attendant, and involves no 
waiting, as every passenger is carried as he comes along. All that 
is rape | is for the passenger to step on and he is quickly 
landed at the top, while the step continues on its journey. Mr. 
Wheeler claims that the apparatus will have a capacity for about 

00 persons an hour. The Rai/road Gazette says the stairway now 
being built is to be placed in the Illinois Central Station at Chicago 

fore the World’s Fair is over, and it will thus be given a severe 








NOTES AND MEMORANDA. 


THE rainfall at Greenwich in 1892 was 223in., being 
2°2in. below the average of the fifty years 1841-1890. 


In London 2474 births and 1579 deaths were registered 
last week. The annual death rate per 1000 rose to 19°1. 


In Greater London 3317 births and 2001 deaths were 
registered last week, corresponding to annual rates of 29°6 and 
17°8 per 1000 of the estimated population. The Croydon death 
rate was 16°3; that at West Ham 15:8, 


Durine a heavy thunderstorm which broke over North 
Wales on the 15th inst., a flash of lightning destroyed the monu- 
ment in St. Tudno Churchyard, on the Great Orme’s Head at 
Llandudno, and at Holly Bush Park, Flintshire, it struck an oak 
tree, and shattered it from top to bottom. Attached to the tree 
was a wire clothes line, running to another tree. The lightning 
passed over the wire and demolished some large wooden props 
upholding it, and greatly damaged the second tree at its base. 


Since the date of the last report of the Astronomer 
Royal twenty-six disappearances and seven reappearances of stars 
occulted by the moon have been observed, including seven dis- 
appearances and three reappearances observed during the lunar 
eclipse of 1892, May 11th, and ten disappearances of stars below 
the Nautical Almanac limit of brightness—6-5—approximately 
= by Mr. Crommelin. Also the disappearance of Uranus 

hind the moon on July 3rd, the occultation of seventy-three 
Piscium by Jupiter on May 23rd, and sixty-two phenomena of 
J ge satellites. These observations are completely reduced to 
1893, February 26th. 


For measuring the viscosity of very viscous liquids, 
such as concentrated glycerine, Herr Brodmann has devised a 
method — Wied. Ann.—for determining coefficients of friction 
where these exceed a thousand times that of water. The liquid 
flows by gravity through a vertical tube from a wide vessel above, 
filled to a certain height, into a small shallow vessel below, stand- 
ing on one scale of a chemical balance, the other scale being 
weighted so that it is down. A time comes when this prepon- 
derance ceases. The moment of passage of a certain mark is 
noted, a weight is added to the weight scale, and the process is 
repeated. The difference of time between two of these passages 
corresponds, after some corrections, to the direction of outflow of 
a quantity of liquid equal in mass to the added weight. 


A NUMBER of experiments to determine the tempera- 
ture of the steam arising from a boiling salt solution have been 
made frorfi time to time, but the conclusions have frequently been 
of a conflicting character. The difficulty of arriving at trustworthy 
results lies in the fact that the walls of the steam chamber must 
be above 100 deg. C., and yet below the temperature of the solu- 
tion, and that at the same time a sufficient quantity of steam 
must escape from the solution to insure that these walls shall have 
no material cooling effect upon the steam. These desiderata, 
Nature says, are all met by an arrangement employed by Professor 
Sakurai, and described in the Journa/ of the College of Science, 
Imperial University, Japan, vol. vi., part 1. From experiments 
on solutions of calcium chloride, sodium nitrate, and potassium 
nitrate, it appears that the temperature of the steam escaping 
from a boiling solution is exactly the same as that of the solution 
itself. 


Ir is some time since the solidification of C O? has 
been effected, and in such a manner as to render the article of 
considerable commercial value, and readily adapted to a multitude 
of useful purposes. Two fresh instances, says our contemporary 
Le Génie Civil, have recently presented themselves, of the exten- 
sive sphere opened to the application of the frozen gas. By its 
aid, butter can be preserved, without in the least interfering with 
its taste or general as ose The process of preservation 
consists in placing the butter in an iron vessel or can provided with 
a pipe and tap, by means of which the carbonic acid is injected 
under a pressure of six atmospheres, and drives out the air. In 
this condition the butter will remain fresh for four or five weeks. 
The second instance is one in which the carbonic acid is forced 
into whey to the point of saturation, and converts that liquid into 
a refreshing pod agreeable beverage which “ fizzes” like cham- 
pagne. The carbonated whey can be enclosed in syphons like 
ordinary mineral waters, and will remain fit for use for the next 
six weeks. 


In a recent number of the Génie Civil a correspondent 
shows that there is a difference of potential between the water and 
gas pipes in all houses, and that if one terminal of a telephone is 
joined, say, to the water pipe, on lightly touching the gas pi 
with the other a crackling sound is heard in the telephone, indi- 
cating the passage of a current. By replacing the telephone by a 
galvanometer, it is found that the negative pole is formed by the 
gas pipe, and that the galvanometer deflection is permanent and 
constant in amount during several months, though there is a slight 
diurnal variation. The author attributes these currents to a slow 
chemical change in the pipes, which thus form the plates of a 
battery. These observations suggested that the pipes must be 
fairly well insulated from each other, and might act as conductors 
for telephonic communication, and he has succeeded in carrying 
on a conversation, without any other connecting conductor, 
between two houses at a distance of a hundred metres apart. In 
this experiment the microphone, without any induction coil, was 
joined to three bichromate cells. It is very easy to see if the 
experiment will succeed, as it is only necessary to set a small 
induction coil to work, joining its terminals to the water and gas 
pipes; then in all neighbouring houses in which, on joining a 
telephone to the pipes, the sound of the coil is heard, communica- 
tion is good. Even if speech cannot be satisfactorily transmitted, 
it would be possible to communicate by the ordinary Morse signals. 


A HIGHLY sensitive manometer, suitable for measuring 
small variations of high pressures, has been described by M. Villard 
in the Comptes Rendus. It consists of a U-tube 1 mm. or 2 mm. 
diameter and about 20 cm. long, one end of which leads into a 
closed glass cylinder about 50 square mm. in section, and 8 cm, 
or 10cm. long, or longer, according to the degree of sensibility 
required. The other end opens into another wide tube ending 
in a narrower portion, which may be bent back. A narrow 
copper tube fixed inside tais portion by about 3 cm. of 
marine glue forms a most efficient mouthpiece, and offers an 
almost indefinitely large resistance to the passage of gaseous 
matter. Enough mercury is contained in the U-tube to fill 
one of its branches. The filling is to a great extent self- 
acting. The mouthpiece need only be connected to a com- 
pressed gas reservoir. The gas bubbles up through the narrow 
tube and fills the cylinder at the pressure required. A slight ex- 
pansion subsequently enables the mercury to re-enter the narrow 
tube, and the position of the thread of mercury is then read off on 
a scale. In one of the instruments constructed, which has a 
reservoir of 5 cc. capacity, a change of level of 1 mm. at 20 atmo- 
spheres corresponds to a change of pressure amounting to 1 in 2500, 
so that it may safely be said that at 50 atmospheres the same 
change of level indicates a change in pressure of one-fiftieth of an 
atmosphere. But this amount of sensitiveness may be increased 
by making the reservoir longer, and since it is possible to take 
readings to 0'1 mm., the instrument may be said to indicate 
differences as small as 1 in 25,000. The variation in height of the 
mercury must of course be allowed for, and the tube and reservoir 
accurately gauged before the instrument is set up. After use ata 
high pressure it can be opened to the air, when the compressed gas 
will escape in bubbles through the wide tube. Nature says it is 
found that the instrument is easily made strong enough to work 
with safety at 100 atmospheres, 





MISCELLANEA. 


ALUMINIvum is being used as an advertising medium by 
Messrs. Crosier, Mills, and Co., Newcastle-on-Tyne, in the form of 
a useful envelope opener. 


Mr. Harry Hooper and Mr. Bradshaw Brown ask us 
to say that on and after 24th June, 1893, their City address will be 
Billiter-square Buildings, E.C. 3 

Tue Bill promoted by the Corporation of the City of 
London for the extension of time for the completion of the Tower 
ei pa has passed the Examiner on Standing Orders of the House 
of Lords, 


THE Manchester, Sheffield, and Lincolnshire Company’s 
steamer Staveley has ————— the voyage between Grimsby 
and Hamburg in twenty-six hours and five minutes. The distance 
being 369 miles, the speed was 14°15 miles per hour. : 


Tue Politische Correspondenz learns from Athens that 
the opening of the Canal of Corinth has been postponed for a 
month, as it is not yet possible to let the water into it. According 
to - Standard, a defect of a kind easily remedied has shown 
itself. 

Mr. Henry Gi, M. Inst. C.E., the engineer and 
manager of the Berlin Waterworks, died in Berlin on Saturday, 
aged sixty-nine. Mr. Gill was born in England, but has lived 
many years in Germany, and recently read a paper on “The Sale 
of Water by Meter from the Berlin Works.” He was elected a 
member of the Institution in 1860. 


Ir seems that the result of the boring of an artesian 
well at Schneidemiihl, in the province of Posen, continues to be 
very serious. The well, it seems, has released water and under- 
mined the entire district, causing a subsidence of the ground, 
which is rapidly extending in area. The police have issued orders 
for a large number of houses to be abandoned. 


A Reuter correspondent thought it worth while to 
send a cable message on the 16th inst. to say that the Figaro had 
announced that M. Turpin has invented a new engine of war, in 
which the application of electricity is the chief point of the inven- 
tion. M. Turpin affirmed that the large guns carried by war 
vessels and mounted in forts can be done away with, but he did 
not descend to details. 


Ir is expected that the borings in connection with the 
survey for the proposed tunnel between New Brunswick and 
Prince Edward Island will be continued about July Ist. Of the 
twenty-nine holes to be bored to complete the survey ten are 
finished, and as the machinery is all on the ground it is expected 
that the remaining nineteen will soon be completed. Mr. Hendry, 
the Government engineer, will superintend the boring. Of the 
12,000 dols. appropriated, 6000 dols. have already been expended, 
and it is expected the balance will complete the work. 


A most remarkable exhibition of energy, says the 
Master Mechanic, isto be noted in the recent completion in Chicago 
of the largest grain elevator in the world, having a storage 
capacity of 3,680,000 bushels. It was commenced on April Ist. 
and finished and commenced business on May 3rd, a period of 
thirty-three days, and within one week from that time had more 
than 1,000,000 bushels of wheat in store. More than 8,000,000ft. 
of lumber were used in the construction of the building, which is 
of the ordinary crib style. The elevator is equipped throughout 
with electric lights, and is completely furnished with all styles of 
modern machinery. From six to nine hundred men were con- 
tinuously employed night and day in its construction. 


Anextraordinary meeting of the shareholders of the Man- 
chester Ship Canal Company was held on the 16th inst., to sanction 
the issue of new debentures for two millions sterling. Lord Egerton 
of Tatton said Parliament having given power to the company to 
borrow from the Manchester Corporation a sum not exceeding two 
million pounds sterling, and Parliament also having given power to 
the Corporation to lend a sum of money not exceeding that amount, 
at the rate of 44 per cent., during the present session, it was 
necessary for them to obtain the consent of the shareholders. The 
resolution was carried unanimously. The chairman also moved a 
resolution binding the company to give to the holders of any 
terminable mortgages issued under the previous resolution the 
option of taking payment in perpetual mortgage debentures of the 
company, bearing interest at a rate not exceeding 4 per cent. per 
annum in lieu of cash, but reserving to the company power to give 
perpetual debenture stock bearing interest at a rate not pordd. “se 
4 per cent. per annum, in lieu of perpetual mortgage debentures. 
The resolution was carried. 


Tue Prince of Wales presided at the dinner of the Iron, 
Hardware, and Metal Trades’ Pensions Society, held on Wednesday 
night in the Guildhall, to celebrate their jubilee. The guests were 
received in the library by the President—Mr. H. J. Keunard—the 
Duke of Norfolk, and the Lord Mayor. The Prince was accom- 
panied by the Earl of Gosford and Colonel S. de A. C. Clarke. The 
Hon. Artillery Company formed a guard of honour in the Guild- 
hall yard, and their band played the National Anthem on the 
arrival of the Prince and the Duke of Cambridge. Among the 
guests present were the Lord Mayor, the Duke of Norfolk, a 
patron of the Society, Lord Tredegar, the Bishop of Llandaff, Lord 
Claud Hamilton, Lord Muskerry, Sir Lowthian Bell, Sir G. H. 
Chubb, Mr. T. Hodges Papworth—Secretary—Admiral Sir Geo. 
Willes, Lieut.-Colonel A. FitzGeorge, Sir F. Abel, Sir William T. 
Lewis, Sir J. J. Jenkins, Colonel North, Mr. E. Spencer, M.P., 
Sir T. Dawson Brodie, Sir E. Harland, M.P., Sir F. T. Mappin, 
M.P., Mr. T. G. A. Baird, M.P., Colonel H. Vincent, M.P., and 
Mr. William Jacks, M.P. About 500 guests sat down to dinner, 
and to each was presented, in commemoration of the occasion, a 
medal bearing the head of the Prince of Wales on one side, and on 
the reverse the head of the founder of the Society—Mr. R. W. 
Kennard, M.P.—father of the present president. 


THE mining classes under the tuition of Professor Lupton 
atthe Yorkshire College, and at the Barnsley and Derby centres of 
the Yorkshire and Derbyshire County Councils, have this year made 
three most instructive excursions in the South Yorkshire colliery 
district. The first was to the Thrybergh Hall Colliery, near Rother- 
ham. Some of the party descended the dip workings, following 
the Barnsley seam to a great depth, while others explored the 
workings to therise. The system of haulage is by wire ropes, by 
which the power of ergines on the surface is transmitted to the 
machinery in the pit. The whole system of underground convey- 
ance was found most excellent and economical. The Barnsley bed 
is here worked on the pillar and stall system. The coal is of 
excellent quality. The second excursion was to the Birley 
Collieries of the Sheffield Coal Company. Here special interest 
was taken in the electrical apparatus and the many ingenious 
mechanical contrivances of Mr. Walters, as well as in the handsome 
and complete plant at the new pit, where the banking arrange- 
ments are of the latest and best kind ; Mr. Walters, whilst using 
electricity and compressed air for special purposes, makes general 
use of the wire rope system for transmission of power. The third 
excursion was to Aldwarke Main Colliery—John Brown and Com- 
pany. The special — of this visit was to see lamps tested in 
the apparatus erected for that purpose. Several lamps, including 
Ashworth’s Hepplewhite Gray, the bonneted Mueseler and the 
Thorneburry successfully resisted a velocity of 50ft. a second. Mr. 
Dickinson kindly explained the peculiarities of each lamp, and the 
tests under which it would fail or which it would withstand. Pro- 
fessor Lupton puts a high value upon the opportunities of learning 
given to the students by these excursions. He thinks there is no 
other place in the midland counties where they could have seen 
lamp-testing on the scale on which it was shown them at Aldwarke, 
and at the Thrybergh Hall and Birley collieries they saw works 
evincing the highest skill and care, 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW—EIGHTY-SIX HORSE-POWER GAS ENGINE 
MESSRS. ROBEY AND CO., LINCOLN, ENGINEERS 


(For description see page 550) 














THE ROYAL AGRICULTURAL SOCIETY’S SHOW—VERTICAL OIL ENGINE 
MESSRS. WEYMAN AND HITCHCOCK, GUILDFORD, ENGINEERS 


(For description see page 549) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


RIS.—Boyveau AND CHEVILLET, Rue de la Banque. 
PERLIN.—ASHER anv Co., 5, Unter den Linden. 
VIENNA.—GEROLD AnD CoO., Booksellers. 

LEIPSIC.—A. TWIETMEYER, Bookseller. 
NEW YORK.—InTernationaL News Company, 88 and 85, 
Duane - street 





PUBLISHER'S NOTIOE. 


** With this week's number is issued as a Supplement a Two-page 
* Engraving of a Set of 3000-Horse Power Triple-expansion Mull 
Engines. Every copy as issued by the Publisher includes a copy 
of the Supplement, and subscribers are requested to notify the fact 
should they not iecerve ut. 


steel trades, oh “On the Development of Colonial and Indian 
Railways as affecting the Iron Trade,” by the President, Mr. W. 8. Caine, 
M.P.; ‘*On the Present Depression in the Iron Trade, as affected by 
Currency Questions,” by Sir William Houldsworth, Bart., M.P.; ‘‘On 
the Chicago World's Fair and its Lessons to Iron and Steel Manufac- 
turers,” by Mr. J. 8. Jeans, Secretary. 





DEATHS. 


On the 26th May, at Wynberg, Capetown, WiLLIAM Macee GRIER, 
M.I.C.E., Chief Inspector of Public Works, Cape Colony, aged 53. 


On the 17th June, at 6, Von der Heydtstrasse, Berlin, Henry Grit, 
M.I1.C.E., in his 69th year. 
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*.* All letters intended for insertion in THe ENGINEER, or containing 
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WOODITE. 
(To the Editor of The Engineer.) 
Sitr,—I notice a correspondent asks you the address of the Woodite 
Works. They are at Mitcham, Surrey, and are situated about the middle 


of the common. ™ 
London, June 20th. Max Baker. 


CELLULOSE COVERINGS FOR BOTTLES. 
(To the Editor of The Engineer.) 
Sir,—I shall be much obliged if you will kindly tell me where cellulose 
for covering bottles can be procured. A W.T 
London, June 20th. pe Ps igtas 


MELTING BORINGS AND TURNINGS. 
(To the Editor of The Engineer.) 
_ Sin,—Some time ago an apparatus for putting borings and turnings 
into a cupola at the side near the tuyeres was described. Would you or 
any reader kindly refer me to the paper in which this appeared? I think 
it is not more than twelve months ago. IHC 
Cockermouth, June 19th. Big 
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ADVERTISEMENTS. 

*," The charge for advertisements of four lines and wnder is three shillings, 
for every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven When an advertise- 
ment measures an inch or more, the charge is ten shillings inch, All 
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Order in payment. “Alternate Advertisements will be inserted with all 
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All except weekly advertisements are taken subject to tis condition. 
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will be sent on application. 
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Letters relating to Advertisements and the Publishing tment of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 





MEETINGS NEXT WEEK. 
British Iron Trape Assocration. — Thursday, June 29th, at the 
Westminster Palace Hotel, at eleven o'clock. Conference of iron and 
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POSITION AND PROSPECTS OF THE GAS SUPPLY. 


SINcE we last discussed the question of the gas supply, 
an event of considerable interest has occurred, as affecting 
the metropolis, in the retirement of Mr. John Orwell 
Phillips, for many years the secretary of the Gas Light and 
Coke Company, and recently combining that post with 
the duty of general manager. Without attributing to 
Mr. Phillips any departure from his right position as an 
officer of the company, it may be safely said that his 
sagacity and far-sightedness had a large share in deter- 
mining the policy of the directors. Indirectly that in. 
fluence extended still further, and the changes in gas 
legislation to which Mr. Phillips was a party had a certain 
effect in the provinces. The candour and breadth of view 
which characterised Mr. Phillips in a marked degree 
gave him peculiar weight in official circles, and his 
opinions were received and acted upon to an extent which 
happily reconciled the interests of the public with the 
legal rights of the companies. Ever ready to accept and 
recommend a reasonable compromise, Mr. Phillips gave 
valuable help in averting unnecessary conflict. The process 
of amalgamation by which the Gas Light and Coke 
Company absorbed seven other companies was largely 
due to the plan and purpose of the secretary at Horseferry- 
road. The company which now covers so large an area 
of the metropolis held at one time a subordinate position, 
although itself the oldest of all. In 1869 its capital was 
only one-sixth of the entire amount possessed by the 
thirteen companies, whereas now the proportion is very 
nearly three-fourths of the total. Mr. Phillips, we should 
observe, will occupy a seat at the Board of Directors, so 
that he will not be wholly lost to the company. 

In what we have said with regard to Mr. Phillips, we 
do not wish to detract in any degree from the credit due 
to other parties. In the case of the South Metropolitan 
Company, we recognise the result of careful and spirited 
management. The Phenix and the Surrey Consumers’ 
Companies have been absorbed into the South Metropo- 
litan, while the Ratcliff has been taken over by the Com- 
mercial. Thus the thirteen companies have become three, 
and it israther remarkable that the South Metropolitan has 
now twelve times the capital it possessed in 1869, in this 
respect out-racing the Gas Light and Coke Company, 
where the capital has been increased only nine times. 
Concerning the future of the leviathan company, it 
happens that the directors have found a successor to Mr. 
Phillips in Mr. John W. Field, formerly the company’s 
accountant, to whom also we are indebted for the yearly 
‘** Analysis” of the accounts of the principal gas under- 
takings of the United Kingdom. This valuable work has 
now reached its twenty-fourth year, the volume for 1892 
having just been issued. First set on foot by the father 
of Mr. J. W. Field, the entire series of ‘‘ Analyses” gives 
an admirable view of the progress of the gas industry 
commencing with the year 1869. What awaits the gas 
interest in the future, is now a matter in which conjec- 
ture may be somewhat freely exercised. It is just 
possible that the supply of artificial light is about to pass 
into a new phase. If we are to accept the anticipations 
of Mr. W. H. Preece with respect to the electric light as 
substantially correct, we must expect to find the manu- 
facture of gas gradually giving place to the competition 
of the dynamo. There are signs that gas as a lighting 
power is not so much in the ascendant as once it was. The 
directors of the Gas Light and Coke Company, in their 
report for the half-year ending on December 31st, 1892, 
speak of ‘the moderate increase of about two per cent. 
in the sale of gas.’’ This, they suggested, might be 
looked upon as satisfactory, ‘considering the mild and 
open character of the weather.” Mr. W. H. Preece 
would doubtless offer an explanation of another kind, 
judging from the statement made by him the other day, 
that the recent growth of electric lighting in London was 
‘enormous.’ With the increased use of this new light 
there will be a reduction in price, and we are bidden to 
expect that the day is not far off when the electric light 
will be as cheap as gas, and ultimately cheaper. But 
gas answers two purposes for which it seems peculiarly 
adapted, namely, heating, and supplying a motive 
power in place of steam in those cases where only a 
moderate force is required. In the meantime, gas also 
has the advantage of greater certainty than the electric 
light, which is apt to be capricious, so that the consumer 
feels it necessary to keep the gas laid on to his premises 
as a reserve in case of necessity. This hardly seems 
equitable towards the gas companies, who are thus made 
to strengthen the hands of their competitors. 

Turning to the “ Analysis,” in order to ascertain the 
progress of the gas supply, we are met at once by the 
fact that the increase in the consumption of gas in the 
Metropolis last year, as compared with 1891, was singu- 
larly small. The advance was under 36,000,000 cubic 
feet, whereas in the previous year there was an increase 
considerably exceeding 1,300,000,000, or nearly forty 
times the increment of 1892. If we go back to 1870, 
when the consumption of gas in the Metropolis was not 
much more than a third of what it now is, we find the 
year’s increase to exceed 464,000,000 cubic feet, or more 
than thirteen times last year’s increment. Two of the 





three gas companies now supplying London showed an 
actual decline in the sale of gas last year. The Gas 
Light and Coke Company, which furnishes more than 
two-thirds of the entire gas supply of the Metropolis, 
suffered a reduced sale in 1892 to the extent of more than 
115,000,000 cubic feet. The Commercial, which is the 
smallest of the three companies, underwent a decline of 
nearly 15,000,000. The South Metropolitan was the only 
one of the three to enjoy an increased sale, the year’s 
increment being 166,000,000. But while the quantity 
of gas consumed fell off, there was no decline in 
the gas rental, the companies taking care of their 
revenue by raising the price of the article. Gas per 
1000ft. was 3d. dearer in 1892 than in 1891, and more 
than 4d. higher than in 1890. The net gas rental of the 
three companies last year was not far short of four 
millions sterling, the increase being £353,000, while the 
increment of 1891 was £301,000. In 1869 the net gas 
rental was under two millions, or very little more than 
half the present amount. But the quantity of gas con- 
sumed in London has increased nearly three-fold in the 
same period. The average net price of gas in the 
metropolis twenty-three years ago slightly exceeded 4s. 
per 1000ft., whereas now it is only a fraction over 2s. 10d. 
The price of gas, therefore, has fallen to a considerable 
extent, while the revenue of the companies has at 
the same time greatly increased, owing to the much 
larger scale of the manufacture. If we come to the total 
income, including the sale of residuals, we find it in con- 
siderabl2 excess of five millions. The coals carbonised in 
1869 were a little over a million tons, whereas last year 
the quantity was not far short of three million tons. 
This extraordinary development of the gas industry runs 
far in excess of the addition to the population. The area 
of the gas supply, like that of the water supply, extends 
outside the metropolitan boundary. But we make a fair 
comparison when we contrast the population of 3,176,000 
in 1869, with that of 4,263,000 in 1892, the increase in 
the population being little more than one-third, while 
the gas sold has been nearly trebled. The period of 
time is not a long one, being less than a quarter of a 
century. Yet in that interval we find the year’s con- 
sumption of gas in London growing to such an extent 
that the quantity per head is more than doubled, the 
present consumption being 6500 cubic feet per head, 
compared with 3000 cubic feet at the earlier date. The 
total quantity of gas sold by the London companies last 
year was 27,782,882,000 cubic feet. 

That all this prosperity is now being arrested, and is 
about to decline, seems scarcely credible. Yet such is 
the history of many things. The zenith is reached, and 
then comes the fall. Candle-making must once have 
been a splendid business. Stage-coaches and turnpike- 
roads reached perfection just about the time when the 
Rocket began torun. But gas is not to be driven out of 
the field very quickly, and if ever it fails for lighting pur- 
poses, a cheap gas may supersede coal in dwelling-houses 
and elsewhere. Moreover, competition with the electric 
light will serve to stimulate the gas companies into the 
adoption of methods which will help them to retain the 
patronage of the public. For this there is plenty of scope, 
and we may reckon that, if the companies are wise, gas 
undertakings will long continue to be profitable, though 
they may not grow as in the past. Mr. Field gives us a 
new table this year, showing the amount of capital em- 
ployed per 1000 cubic feet of gas supplied ‘‘ on the days 
of maximum delivery.” In London the average is a 
little over £98, while among the suburban companies 
it exceeds £106. Among the English Corporations 
the average is under £91, in Glasgow a little over 
£47, among the English companies slightly more 
than £90, and in Dublin as high as £155. The 
companies in the suburbs of London added nearly 218 
millions of cubic feet to their sale of gas last year, 
while seven English corporations added above 320 
millions, and ten English companies nearly 301 millions. 
The companies in the suburbs of London are as many as 
twelve in number. So far as topographical considera- 
tions go, some of these might very well be merged in the 
London system. Brentford, Bromley, Wandsworth, and 
West Ham are closely allied to the metropolis. The 
total gas rental of the twelve is £682,000, the Brent- 
ford Company taking the lead with £176,000, and the 
West Kent coming last with a rental under £12,000. In 
the quantity of gas sold all show an increase, except the 
West Kent Company, for whom a decrease is reported at 
the rate of 5 per cent. The Lea Bridge Company has 
an increased sale equal to 13 per cent. Among the 
twelve suburban companies the net gas rental averages 
nearly 3s. per 1000ft., while in the case of the seven cor- 
porations it is under 2s. 5d., and among the ten 
companies it is a trifle higher. Last year the average 
price of gas in London was more than 5d. higher than in. 
1889. It is not to the interest of the London companies 
to sell their gas at a dear rate. Under the action of 
the sliding scale, the higher the price of gas the lower 
becomes the statutory dividend. Among the causes 
which tend to raise the cost of producing gas we may 
reckon the increased wages and the shortened hours. 
Since. 1888 the working expenses of the London gas 
companies have risen nearly 2d. per 1000ft. Residual 
products, which form so important a source of revenue, 
yielded less last year than at any time since 1887, com- 
pared with the volume of gas. Rates and taxes were 
less last year than in 1891, probably as the result of 
some appeals. But the amount still exceeded £200,000, 
constituting a charge not far short of 2d. per 1000ft. on 
the London gas supply. The County Council have just 
agreed that gas pipes laid under ground shall not be 
subject to a charge for ‘‘ betterment,” and it is difficult 
to see how the pipes could thus be taxed. Neither is it 
at all clear that gasworks would be benefited by the 
operations of the Council, unless it be a sufficient 
argument that new streets make fresh demands for gas. 
Vast indeed is London’s consumption of this illuminant, 
and it has been suggested that the blaze of the out- 
door lamps alone ought to attract the notice of the 
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inhabitants of Mars, if any such exist. London gas may 
possibly be a puzzle to a Martian astronomer. Not long 
ago gas was a mystery to London itself. The metropolis 
has since become familiar with it, but the electric light 
now appears as a rival; and although gas will not be 
easily dislodged, there are tokens that in the future it 
will have to divide the honours, more or less, with its 
brilliant competitor. It must be owned that in some 
respects the fight is hardly fair. The electric lighting 
companies invade the fat pastures, and leave the open 
wilderness to the gas companies. Gas is also retained in 
reserve by many consumers, who pay a small rental to 
the gas companies and a large one to the new comers. 
The producers of the electric light thus evade certain 
onerous conditions, and the gas companies are handi- 
capped. But the latter are still far ahead in the race, 
and many years must elapse before they can be over- 
taken. 


EGYPT. 


Iy all countries in which “the shadow of a great rock 
in a weary land” is typical of the physical conditions 
under which the inhabitants are constrained to dwell, 
irrigation works are essential to the full development of 
the resources of the soil. They may be primitive in 
design, defective in execution, and inadequate in capacity, 
or they may be laid out and constructed on a scale of 
magnitude and efficiency, such as characterises the 
examples to be found in our own Empire of Hindostan. 
What we have accomplished, and are still accomplishing 
in that branch of engineering in our Eastern dominions, 
we have in very recent times successfully inaugurated in 
the land of the Pyramids and the Great Desert. In that 
comparatively rainless region the waters of the Nile are 
the fertilisers of the earth, and upon their quantity and 
the management and distribution of it, depends the 
salvation or destruction of the annual crops of the 
kingdom. Last year was one to be remembered as one 
in which the summer level of the river at Assouan was 
lower than it had been since the famine year of 1878, 
with the exception of 1889 and 1890. It was also 
remarkable for the excessive high level attained later in 
the autumn, and this latter circumstance marks the 
difference between the two years alluded to and 1892, as 
in them no abnormal rise of the river took place. The 
Department of Public Works was thus during those years 
saved the harassing and responsible task of providing 
for and counteracting the effects of an unusually large 
volume of water. It appears from an official report just 
issued, that notwithstanding the difficulties to be 
encountered and overcome in furnishing and regulating 
the supply, the cotton crop and the outturn of the sugar 
cane crop were the highest on record. This success is to 
be attributed to the employment of what is termed the 
‘rotation’ system, a method which permits of every 
applicant for water receiving his proper share in his 
proper turn. In both Upper and Lower Egypt the same 
principle of distribution was adopted with similar 
beneficial results, but the admirable regulation of the 
barrage was the chief factor in effecting the saving of 
the crops. 

With respect to floods at home, we have year after year, 
in the majority of instances, exactly the same causes 
producing exactly the same results in exactly the same 
districts. Owing to the variety and extent of individual 
vested interests, the conflicting rights of property, and 
the absence of any chief responsible and duly constituted 
authority, which while properly guarding the rights of all 
parties, should have the power to override them when 
detrimental to the public welfare, the damage caused by 
our annual floods has long ago become chronic. They 
manage these things better in Egypt, and from a careful 
study of the past, provide for similar recurring con- 
tingencies of the future. Thus the flood of last year was 
the highest and the latest in the season for a period 
extending over eighteen years, with one exception, which 
occurred in 1878, in which both life and property suffered 
very severely. Taking the average of the number of days 
in which the river at Cairo remained above the dangerous 
height of 24 cubits during the four great floods from 1874- 
1892, they amount to forty-one, varying from thirty-three 
to forty-seven days. Itis not, however, the precise dura- 
tion of an Egyptian flood which is the greatest danger to 
be apprehended from it, but the time of the year at 
which it attains its maximum height. Should the fall 
not commence before the emptying of the basins, the 
contents of the river, which is already overcharged, are 
augmented by some 55,250,000,000 gallons, which cause 
a serious additional amount of pressure upon the banks 
of the stream. For this reason a greater amount of 
danger attended the floods of 1878 and 1892, which were 
later in the season than those of 1874 and 1887, which 
occurred comparatively early. From the experience 
gained in 1887, additional works had been carried out, 
and the banks of the river materially strengthened, so 
that when last year’s flood arrived the Public Works 
Department was able to cope with it successfully, and 
avert what would otherwise have been a grave catas- 
trophe, had the irrigation engineers been taken as 
unprepared as they were some five years previously. 

Of all the irrigation works in the country, the efficient 
maintenance of the barrage is the most important. Last 
year the difference in level in the months of May, June, 
and July, between the water in the upper and lower, or up 
and down stream portions of this work, was from 11}ft. 
to 12ft. In fact, the river below was nearly dry. Some 
two years ago the existence of springs became manifest 
beyond the down-stream edge of the floor, and it was not 
difficult to determine by observation and experiment the 
cause of their appearance. They were proved to be due 
. to the passage of water from the up-stream side of the 
work below the foundations to the down-stream side of the 
floor. These springs, although of small dimensions, were 
far too significant in their action to be allowed to multiply 
or become enlarged, for if unheeded or unattended to 
they would have ultimately jeopardised the stability and 
durability of the whole construction. The manner in 





which the springs were checked, and from the results 
already attained will be no doubt effectually stopped, 
is very ingenious. A puddle trench was first cut or 
dredged in the river bed on the up-stream side of the 
floor, and then filled with good stiff puddle. It was 
expected that as the water found its way to the 
lower level it would draw in along with it some of the 
puddle, which would assist in stopping the holes through 
which the springs were finding their way. A year’s 
experience of this method has fully confirmed the 
anticipations formed of it, and it is being continued at 
the present time in connection with the same great work. 
About £5000 were very judiciously expended last year upon 
this one item. In Upper Egypt a large number of masonry 
structures were builtin 1892,the period we are considering. 
Of these, the Abutig escape regulator of fifteen arches is 
one of the most prominent and useful. Its object was to 
effect the proper regulation of the escape of the basin 
water into the river and keep it under control. Formerly 
the practice was to cut the bank through and let the 
water behave as it pleased. Other useful, though in 
some sense minor, works were executed in the same 
province, including thirty-seven regulators and syphons, 
at an expense of £13,156. Over £50,000 were expended 
in Upper Egypt on the completion of the ‘ Sharaki” 
works. This term is applied to lands which were 
formerly dependent for their water supply on the height 
of the Nile. When the water was high in the river, 
these lands were irrigated, but received no supply when 
the flood was at a low level. Consequently, the new 
works were designed with the object of ensuring as 
far as possible, a regular annual supply to lands so 
situated. The sums mentioned are Egyptian pounds, 
which are nearly of the same value as our own sterling, 
one Egyptian pound being equal to £1 Os. 3d. in English 
money. 

A new canal, thirty-one miles in length, supplies the 
high lands of Gizeh with water direct from the river, 
thereby greatly enhancing their fertility. Formerly, the 
Gizeh basins were indebted for their supply to the over- 
flow from the Beni-suef basins. This escape water had 
already deposited all its fertilising elements in the form of 
silt in the latter reservoirs, and was therefore of little 
real manurial value tothe soil. Two fresh canal channels 
commenced two years ago are still in progress, and form 
part of the Khatatba remodelling scheme. They are in- 
tended to be a substitute for some fifteen miles of the old 
Khatatba Canal, which was so badly laid out that it 
obstructs the drainage and waterlogs the ground. Like 
similar engineering works in India and elsewhere, the 
canals in Egypt are not confined solely to the 
purposes of simple irrigation. In some districts 
where facilities exist for enlarging their scope and sphere 
of useful action, and the traffic is likely to prove 
remunerative, canals are rendered navigable for native 
boats and small craft. By the construction of four locks 
and a regulator, three navigable channels have been 
recently opened up in the Gharbieh province at a cost of 
£19,579. Boats can now pass up from Lake Barillos to 
the nearest railway line, and provide a cheap transport 
for the produce of what is known as the “ carari,” or 
lands skirting the lake. Contemporaneously the drainage 
of the country has been carried on during the last half-a- 
dozen years with the work of irrigation,and applications are 
of frequent occurrence on the part of landowners, who have 
both recognised and appreciated the benefit resulting from 
the drainage of other tracts of country, to have their own 
property similarly advantageously treated. 

Progress has not been restricted solely to works of irri- 
gation. Numerous others of a public character have been 
commenced, completed, and maintained. The Abdin 
Palace, partially destroyed by fire two years ago, has 
been nearly rebuilt. New hospitals, police buildings, and 
barracks have been erected, and a prize of £1000 will 
reward the exertions of the successful competitors for the 
best design of a new museum, to be built on the right 
bank of the Nile, as a substitute for the Gizeh Museum, 
which is not fireproof. In the matter of railways the 
executive has not been idle. The Embabeh bridge, near 
Cairo, connecting the railway system in the Delta with 
the Upper Egypt line, was opened for traffic last year, 
and an extension of the latter line, seventy-nine miles to 
the south, was also completed, and a small suburban line 
five miles in length in the neighbourhood of Alexandria. 
Another month will witness the opening for traffic of the 
railway bridge over the Nile at Mansourah, and in all 
probability the running over the narrow gauge line 
between Port Said and Ismailia. Several extensions in 
different parts of the country are under consideration, 
and a handsome and capacious terminal station is in 
course of construction at Cairo. It was also expected 
that the work of widening the entrance of the harbour of 
Alexandria would be finished last month. It will be 
300ft. wide and 30ft. deep, and with the addition of the 
lighthouses recently erected, will enable ships to enter 
the harbour at any time, day or night. It appears from 
the contents of the ‘‘ Report,” that the total abolition of 
the ‘“ corvée” is, at present at all events, impossible, 
although the Public Works Department is preparing a 
plan to considerably mitigate the evil. By the abolition 
of the ‘‘corvée” is meant the substitution of free for 
forced labour in the annual work of cleaning out the 
canals, which formerly pressed very hard on the people. 
Forced labour still exists in order to prevent inundations 
when the Nile is exceptionally high, as during last year. 
This is not so great a hardship as the other example of 
the “ corvée,” but its continuance is still a matter of 
regret. It is not our intention, nor, indeed, within 
our province, to enter upon the much-discussed 
question of the occupation or evacuation of the land 
of the Pharoahs by the British Government. It would, 
however, be difficult for the most casual reader to 
peruse the official report now before us without being 
struck with the tangible material and irrefutable evidence 
of the great advance in the general progress and prospe- 
rity of Egypt, during the period in which we have actively 
participated in the administration of the affairs of the 
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country. We cannot conclude our article more appro. 
priately than by quoting a couple of sentences from the 
able Report itself. ‘It is impossible to over-estimate the 
benefits, direct and indirect, caused by the better drainage 
of the country. The results are seen in the way in which 
the taxes now come in, and in the increased yield of the 
crops in the Deltaic provinces. The Mudirs are the first 
to allow that the ease with which taxation is now col. 
lected, as compared with former times, is quite as much, 
if not more, due to the drainage operations that have 
been carried out of late years as to the improvements 


which have been made in the irrigation system.’ 
tt 


MINERS’ WAGES IN YORKSHIRE, DERBYSHIRE, AND 
LANCASHIRE. 


Ir is stated on good authority that at last, after much de. 
lay, the wage question which of late has so much interesteq 
both masters and men in the Midland Counties is likely to 
come to the front. Although but little is known of what jg 
contemplated, it is admitted that arrangements have been 
made for the holding of a joint meeting of representatives of 
Yorkshire, Lancashire, and Derbyshire coalowners in London 
to-day (Friday), when the position of affairs in the three coun. 
ties will be considered, particularly that relating to wages, 
Two of the districts named embrace the greater part of the 
Midland coalfield, whilst Lancashire is deeply interested ip 
the coal trade. All three counties are connected with the 
Miners’ Federation of Great Britain, and have therefore had 
to pay the full 40 per cent. advance, whilst South Wales, 
Durham, and Northumberland have for some time beep 
enjoying material relief by reductions of wages. All have to 
compete in the same markets, and the placing of the recent 
gas and locomotive contracts has ‘shown that it is impossible 
for coalowners in the Federate Districts to compete with 
their rivals in the North of England and in Wales, who, in 
addition to having received various concessions from the 
men, have the advantage of being near the seaboard, 
It is only right to say that it is admitted that the coal. 
owners are not so thoroughly united as they ought 
to be, owing, in some measure, to the fact that most 
of the large concerns are owned by powerful limited 
companies, whose managers seem to think that their duty to 
their shareholders is to show a decent output and a fair turn. 
over. Itis at times difficult to understand the arguments 
advanced even by some of the coalowners themselves, but 
there are those who contend that prices have been cut down 
to a lower point than was necessary, particularly in regard to 
recent contracts for railways and gas companies, and, in the 
present state of the trade and the low prices obtained for coal, 
any reduction of wages would not benefit them, as, in the 
event of their obtaining a concession from the men, they 
would have to give double back again to the coal merchant 
and the consumer. There can be no doubt but that any re- 
duction will be strenuously opposed by the Miners’ Federation, 
as the officials of that powerful body are all greatly interested 
in maintaining the 40 per cent. advance in all three districts, 


PROPOSED LARGE ADDITIONS TO THE FRENCH NAVY. 


THE French Naval Estimates for 1894 propose to provide 
for the laying down of no less than thirty-two new warships. 
These are to consist of three first-class battleships, five second- 
class cruisers, one third-class cruiser, one seagoing torpedo 
vessel, five first-class torpedo boats, four second-class torpedo 
boats, nine torpedo launches, three gunboats, and one second- 
class dispatch vessel. Of the battleships, two are to be built 
in Government dockyards, and one by contract. They are 
each to be of 11,000 tons displacement, to have engines to 
indicate 14,500-horse power, which are to ro them 
at 18 knots per hour. Each will be armed with four 
11‘8in. breech-loading guns, six 3-9in., sixteen 1-85in., ten 
1-45in. quick-firing guns, and eight revolving machine guns. 
Of the second-class cruisers, one is to be built in a Government 
yar.!, and four by contract. They are to be of two types ; the 
first ype are to be of 3990 tons displacement, to have engines of 
9000-horse power, and 19 knots speed. These will be armed 
with ten 3-9in., fourteen 1:85in., and four 1°45in. quick- 
firing guns. The second type are to be of 3800 tons displace- 
ment, with engines of 9100-horse power, and a speed of 19} 
knots, and are to be armed with six 6°2in., four 3'9in., eight 
1-85in., and twelve 1°45 quick-firing guns. The third-class 
cruisers are to be built in the Government yards, and will 
have 2300 tons displacement, 6600-horse power engines and a 
speed of 20 knots. Their armament will consist of four 
55in., two 3-9in., eight 1°85in., four 1:45in. quick- 
firing guns, and four revolving machine guns. The 
sea-going torpedo vessel is to be a duplicate of the Forban, 
she will be 144ft. long, have 125 tons displacement, 
3260-horse power engines and a speed of 30 knots. The 
first-class torpedo boats will be of 80 tons displacement, 
have 1350-horse power engines, and 234 knots speed; 
and those of the second-class, 53 tons displacement, 700- 
horse power engines, and 204 knots spe The — 
launches are 62ft. 4in. long, 14 tons displacement, and have 
210-horse power engines to drive them 16:3 knots per hour. 
The important feature in connection with these intended 
battleships and cruisers is the multiplicity of guns carried by 
them; the quick-firing guns mounted in the battleships 
being in number far larger than is carried by any of the same 
class in the British Navy. These guns would thus appear, in 
the opinion of our neighbours, to have an importance as 
weapons of the future not before claimed for them. 








PRIVATE BILLS IN PARLIAMENT. 


ALTHOUGH included in two distinct categories, the Belfast 
Water Bill has only one absolute title. It is classed 
separately under the respective headings of Railway and 
Canal, and of Water Bills. It is a Lords Bill; has already 
passed the House in which it originated, and is to be read a 
second time in the Commons. Considering it in the first 
instance under its classification as a Railway Bill, it proposes 
to enable its promoters to construct nearly five miles of new 
railways, a reservoir, roads and other works, and to provide 
an additional water supply. In this particular phase of its 
application, it does not ask for any pecuniary assistance, but 
when it makes its appearance in the list of ‘‘ Water Bills,” it 
is not quite so reticent on that all-important point. While 
authorising the Belfast City and District Water Commis- 
sioners to construct additional works, a petition is made for 
permission to raise by loan the very fair round sum of 
£875,000. Three Corporation Bills, relating to Croydon, 
Folkestone, and Liverpool, had the good fortune to be 
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the third stage, and passed by the Commons on 
rj vo beh The ree od of these are Lords Bills, so that 
they are now in that satisfactory condition of ~ yy 
waiting for the Royal Assent. As the Liverpool Bill was 
ordered to be read for the third time, and also put through 
that stage on the same day, it was necessary to suspend a 
couple of the Standing Orders to accomplish that result. 
The Orders are 243 and 245, which stipulate respectively that 
no Private Bills shall pass through two stages on one and the 
same day without the special leave of the House, and that 
one clear day’s notice in writing shall be given by the agent 
for the Bill to the clerks in the Private Bill Office of the day 
roposed for the third reading of every Private Bill; and that 
on jsuch notice shall be given until the day after that on 
which the Billshall have been ordered to be read a third time. 
We have not yet alluded to the objects of the East Fife 
Central Railway Bill which was passed by the Lords last 
month, and will shortly be read a second time in the Com- 
mons. With the exception of the Loch Maree and Aultbea 
Railway Bill, which has just been read a second time in the 
Lower House after numerous adjournments and postpone- 
ments, it has the largest mileage of any railway Bill. Its 
purpose is to incorporate a company for making certain rail- 
ways, having a total length of twenty-six and a-quarter miles 
in the county of Fife, in connection with the Leven branch of 
the North British Railway and the Anstruther and St. Andrews 
Railway, and to enter into agreements with the former com- 
pany. To carry out all these works, and some others of a 
subsidiary character, new capital is asked for to the extent of 
£250,000 in shares and £83,300 in loans. There are evidently 
still some railways to be constructed in the “land o’ cakes.” 
A second reading in the Commons has been accorded to the 
Brechin and Edzell District Railway Bill, which is a modest 
little affair of two and a-half miles of lines, and a corre- 
sponding small capital of £6666. It seeks to authorise the 
existing company to make new and substituted railways in 
connection with the Brechin branch of the Caledonian Rail- 
way and the Forfar and Brechin line, and to extend the time 
for the completion of their works. Among the unopposed 
Bills before a Committee of the Lower House may be men- 
tioned that of the London, Deptford and Greenwich Tram- 
ways, which was read a second time on the 7th inst. 
No additional money is petitioned for under the provisions of 
the Bill, but it proposes to extend the time for the completion 
of certain tramways, to construct a new thoroughfare, 
and to make agreements with the London County Council 
and the Greenwich District Board of Works. The Aire 
and Calder Navigation, Lords Bill, has also been relegated 
to the same Committee. It relates merely to an amend- 
ment of Acts concerning the Barnsley Canal, and the under- 
takers of the navigation of the rivers Aire and Calder in 
respect to minerals under or near the canal, and to the 
closing of the upper portion of such canal. Another Lords 
Bill, which is also free from opponents, and is on its way 
onward, is that of the North Cornwall Railway. Although 
the Bill has no new works of a constructive character to put 
forward, it proposes to raise £200,000 by way of not lacking 
money should it be required, and to utilise no doubt some 
of it in converting a portion of the railways, authorised by 
the North Cornwall Railways Act of 1882, into a separate 
undertaking under the name of the Wodebridge Line. 
Having been put through their third stage in the House of 
Commons during last week, and successfully passed previously 
the same ordeal in the Lords, the Mersey Docks and Harbour 
Board Various Powers, the North-Eastern Railway, the 
Perth Improvement, and the Todmorden Local Board Gas 
Purchase Bills, may be regarded as clear of any further inter- 
ruption. So also may the London and South-Western 
Railway Bill, which was read a third time in the Lords on the 
15th instant. Although not quite so far advanced as the 
documents just referred to, the Waterford and Limerick 
Railway Bill, which originated in the Lords, is well on its 
way. The promoters want £30,000, to enable them to con- 
struct a short branch line in connection with the existing 
railway from Swinford to Claremorris, to furnish the funds 
for effecting an amalgamation of the Athenry and Ennis Junc- 
tion Railway, and the Athenry and Tuam Railway Companies, 
and the Waterford and Limerick, and for other purposes. 
Among the unopposed Bills in a Committee of the Commons 
is the Electric Lighting Provisional Order No. 7 Bill, which 
briefly sets forth the object of the Newmarket Electric Light- 
ing Order. It proposes to authorise the undertakers, who are 
the British Electric Light Company, Limited, to supply elec- 
tricity within the Urban Sanitary District of Newmarket. 
The usual clauses, which we have previously given in extenso, 
are inserted. They include a specified limited time for the 
laying of mains, provide for the deposit, or caution money, 
the audit of the accounts, the regulation of the manner in 
which energy is to be charged, and the general approval of 
the Board of Trade to all arrangements affecting the safety of 
the public. A sum of £18,000 is estimated as the capital re- 
quired to carry out the undertaking. It may be remarked, 
with respect to this Provisional Order, that the Board of 
Trade issued a special report. It appears that the British 
Electric Light Company, promoting the order, were unable 
to produce the formal consent of the Local Board, who are 
the local authority for the district, to the grant of the order, 
and requested the Board of Trade to dispense with such con- 
sent. When the Local Board was communicated with by the 
Board of Trade, they stated that they had no observations to 
make on the subject, and were subsequently informed that 
the Board of Trade proposed to dispense with their consent, 
and to grant the order, inserting in it a clause providing that 
no overhead wires should be erected without the express con- 
sent of the Local Board and the Board of Trade. A provision 
was subsequently inserted in the order prohibiting the under- 
takers, except in cases of emergency, or with consent of the 
Local Board, from breaking up or interfering with any street 
during the days fixed for race meetings. Ultimately the 
order was granted, and the consent of the Local Authority 
dispensed with, but the sum of money to be deposited or se- 
cured by the undertakers was increased from £500 to £2000. 
On Monday last the Joint Committee of members of the 
Lords and Commons held their first sitting with regard to the 
very important matter before them, which they have been re- 
cently appointed to investigate thoroughly and report upon. 
The main question before the Committee is, whether the 
grant of statutory powers to use electricity ought to be quali- 
fied by any prohibition or restriction as to earth return 
circuits or by any provisions as to leakage induction. Inde- 
pendently of its origin, the inquiry now being held is of an 
exceedingly valuable and interesting character. An application 
to the Board of Trade by the National Telephone Company to 
insert a clause of a protective character in all future electric 
Provisional Orders, precipitated the whole question now 
referred to the Joint Committee. The chief points for ‘their 
consideration affect both parties. While, on the one hand, 





persons working tramways by electricity shall be bound to 
construct and work their lines in such a manner as to avoid 
any interference with the electric circuits used by the 
Telephone Company, the said company on their side is to 
observe all reasonable precautions in placing its circuits, 
which is a “ thank-you-for-nothing”’ sort of undertaking, and 
is something like a mosquito undertaking to be careful about 
the way he behaves on a man’s face, provided the man 
undertakes never to go where the mosquito is or may want 
to be. In the event of any dispute or differences arising, the 
Board of Trade assumes the office of arbitrator. In another 
column will be found a fuller account of the proceedings of 
the Committee, who were taking further evidence yesterday 
when we went to press. 








THE PARLIAMENTARY COMMITTEE ON ELEC- 
TRIC TRACTION POWERS. 


THE Joint Committee on Electric Powers Protective Clauses, 
comprising Earl Rosse, Earl Russell, Viscount Cross, Lord Clifford 
of Chudleigh, Lord Ker, Messrs. Brunner, Forwood, and Molloy, 
Sir Bernhard Samuelson, and Major Darwin, met for the first time 
on Monday. Lord Cross, the chairman, proceeded to examine 
Sir Courtenay Boyle, Permanent Secretary of the Board of Trade. 

The witness remarked that the telephone, telegraph, and railway 
companies had for some years asked for the insertion of protective 
clauses in electric light and tramway provisional orders and Bills, 
the object being to prevent their circuits being interfered with by 
electric tramways and light companies. Four clauses had been 
adopted ; but as there was a lack of uniformity in them, and as 
the _——— company this year was very pressing, the Board of 
Trade thought that Parliament should establish a principle regu- 
lating the degree of protection—if any—to which the telephone 
and telegraph companies might be entitled. He then drew a com- 
parison between the small currents and low pressures used by the 
telephone and telegraph companies, and the large currents and 
high pressures employed by light companies. He had no doubt 
that compe worked by electricity did, and electric light under- 
takings might, bring about electrical disturbances in the neigh- 
bourhood of telephone and telegraph circuits, and interfere with 
the latters’ instruments. The witness said that the electric traction 
interests submitted that the telephone companies could readily 
secure themselves by adopting metallic circuits, and that the former 
could not protect themselves. On the other band, the telephone 
companies disagreed with this view of the matter. 

Mr. W. H. Preece, representing the Government telegraphs and 
telephones, said that the disturbances set up were due to earth 
currents and induction, the latter of which could be easily remedied. 
The earth currents in the case of the City and South Lonaon Rail- 
way had disturbed the observing instruments at Greenwich, and 
they had been noticed: at South Walsham, Norfolk. A galvanometer 
in the shop of a chemist in Clapham-road, connected to the gas and 
water pipes, recorded the passing of each train, and the pressure 
between those pipes was found to be ‘3 volt, and the current half 
an ampere. le the effects of that were remedied the 
‘*positive” pipe would be decomposed, resulting in leakage of 
water and gas, and accidents would take place. With regard to 
the effect of earth currents on block signalling, the adoption of 
metallic circuits obviated the difficulty brought about by the lower- 
ing of the signal to ‘“‘all clear,” caused by the stoppage of an 
electric train, when a powerful current was sent to the earth. In 
the case of the Liverpool Electric Railway there was not much earth, 
as the return rails were laid on continuous wooden sleepers, and if 
the same method was adopted with the City and South London 
line the effects of each current would be diminished. The witness 
considered that the Board of Trade should supervise the use of the 
earth as that department did in the case of electric lighting, and 
that with proper supervision all tramways might use the earth 
accidentally without interfering with the telegraphs. With few 
exceptions, as in outlying districts, the post-office telephones were 
always arranged on metallic circuits. 

At the commencement of the proceedings on Tuesday, Mr. 
W. E. L. Gaine, general manager of the National Telephone Com- 
pany, was called to give evidence by Mr. Pember, Q.C., one of the 
counsel for that company. The witness gave particulars concern- 
ing the large amount of telephonic work now done by the company, 
and stated that the system of using a single wire with earth return 
had, with one or two exceptions, been generally adopted, as was 
the case in the United States, France, Germany, and nearly all 
countries. Personally he, and the directors also, were strongly of 
opinion that the system of using the earth as return was amply 
sufficient for all commercial purposes where subscribers could be 
concentrated in one central exchange, and for local purposes that 
method would give an efficient service. Large sums of money 
had been expended by the company in metallically connecting the 
London junction wires, and the subscribers were now being placed 
on metallic circuits. A metallic circuit in large areas, as in 
London, and for long-distance telephony, was undoubtedly an aid 
to an efficient service. Taking Liverpool as an example, if the 
Leeds electric tramway was placed there, the Liverpool people 
would be deprived of the use of the telephone for five or six years, 
and the adoption of metallic circuits would necessitate the re- 
arrangement of the system. If electric traction was general, the 
cost to the company to re-arrange its whole system would be some- 
thing like £2,000,000. 

In cross-examination by Mr. Cripps, representing electric tram- 
way and railway companies, the witness Guarad that if the whole 
telephone system was placed on metallic circuits without regarding 
cost and time, and if reasonable precautions were taken by tram- 
“= eu the telephone service would not be disturbed. 

r. John Hopkinson, examined by Mr. Wallace, also counsel for 
the telephone company, described the working of the Leeds Electric 
Tramway, and the effects thereby caused on the local telephones, 
where the disturbances caused by the operation of the cars pre- 
vented his hearing through the instruments. He considered the 
London telephonic system now sufficiently good for practical 

urposes, After referring to the Vevey-Montreux and Budapest 

lectric Tramways, he expressed the opinion that by insulating 
both conductors of an electric tramway, the only danger which 
could happen to a railway company in the working of its block 
signals would be through an accidental earth. Where tramways 
entered large towns he would adopt substantially the same system 
—the slotted conduit—used at Budapest; overhead conductors 
might be used in country districts. If tramways insulated both 
conductors, and used at the generating stations instruments which 
would immediately indicate an earth contact, this would place 
railway companies in a safe position. 

Dr. E. Hopkinson, called by Mr. Pember, presented estimates 
for three different lines of tramways, arranged respectively with 
earth return, with insulated return and a pressure of 600 volts, 
and with an insulated return at 300 volts. The latter was the 
most expensive, and cost £14,665, the second £12,698, and the first 
£14,251. Those figures were for a line three miles long with over- 
head conductors, and did not include buildings, 

Lord Kelvin confirmed the statements concerning the disturb- 
ances set up at Leeds in the telephone wires through the working 
of the tramway. e most effective method of preventing 
interruptions was to insulate the return wire of the tramway circuit. 

The counsel representing the various interests, and whose names 
are given so that the purport of the statements made in examina- 
tion and cross-examination may be easily understood, are as 
follow:—For the National Telephone Company, Mr. Pember, Q.C., 
Mr. Fletcher Moulton, Q.C., and Mr. R. Wallace; the railway 
companies, Mr. 8S. Pope, Q.C., Mr. Fletcher Moulton, Q.C., and 
Mr. E. Moon; electric tramway companies and electric under- 
— railway companies, Mr. C. A. Cripps and Mr. J. C. 

raham ; electric light companies, Messrs. on, Gibson, and 
Medcalf, as agents; municipal corporations of England and Scot- 


land, Mr. Balfour Browne, Q.C., and Mr. Worsley Taylor, Q.C.; 
the Tramways Institute of Great Britain and Ireland, Mr. Hans 
Hamilton; and her Majesty’s Postmaster-General, Mr. R. Hunter. 
The London County Council is not, as was originally intended 
directly represented by counsel. 

Dr. J. Hopkinson, on Wednesday, in referring, at the request of 
the committee, to the detrimental effects on gas and water pipes 
by electrolytic action, said thatin the United States the consequences 
of such action had been so serious that gas pipes had in a very 
short time-been eaten through where electric tramways were at 
work on a large scale. 

Mr. D. Sinclair, in reply to Mr. Fletcher Moulton, stated that 
he was chief electrician to the National Telephone Company. The 
telephone service in London was not as gi as that of Glasgow, 
the former bringing practically several towns connected together. 
He opined that a single wire system with earth return and a 
metallic system could not be worked together from an exchange. 
The transformation from the single wire method toa twin wire 
system in a town like Liverpool would require from five to six 
years, and until the whole of the metallic circuits had been erected 
they would be idle. When they were put up all the single 
wires would be dispensed with simultaneously,and the metallic 
system come into operation for the first time. In cross-examination 
by Mr. Cripps the witness observed, in connection with the use of 
a mixed system, that about 10 per cent. on the earth return could 
very well be worked. Although a change in London to a metallic 
system was in progress, not any of the double wires were in use. 
The duplication of wires had resulted in more complaints being 
received as to faults than was the case before the change was com- 
menced. Replying to members of the committee, the witness 
stated that if deonte traction was largely introduced in the metro- 
polis the difficulties of the Telephone Company would be increased 
and subscribers would be unable to hear. During a reconstruction 
of the system telephonic communication, as at Leeds, would be 
stopped. The operation of the City and South London Railway 
did not affect the working of the telephones. 

Sir Frederick Bramwell, in the course of examination by Mr. 
Wallace, stated that the disturbance at Leeds was unbearable, and 
that at the Roundhay call-office it was impossible to hear. There 
were no practical difficulties in designing a completely insulated 
underground tramway system, and the extra cost incurred by 
insulating the return would only be a small percentage on the total 
expenditure. In reply to Mr. B. Browne, the witness said that 
personally he had not seen a tramway at work where two con- 
ductors were used. Answering Mr. Cripps, Sir Frederick observed 
that if the telephone company was treated similarly to the Post- 
office, it would possess the desired protection. Questioned by the 
Committee, the witness considered the London underground 
electric railway as having a metallic circuit, and stated that the 
difference in the contact at Leeds might be improved py adopting 
a brush. The cost of a tramway metallic return would be about 
6 per cent. on the total outlay. 

Mr. W. Howard Winterbottom, called by Mr. Pember, said that 
he was the solicitor to the National bag oa Company. He 
referred in detail to the position taken up by the company since 
1885 towards the Electric Light and Tramway Bills and Provisional 
Orders, and to the insertion or desired insertion in them of clauses 

rotecting the telephone company. In cross-examination by Mr. 

rowne, the witness admitted that various Bills or Orders had 
been dropped on the insertion or proposed insertion of the protec- 
tion clauses. He had not on behalf of the telephone company led 
tramway companies and corporations to believe that the rd of 
Trade had decided to insert the protection clauses in all Bills or 
Orders referring to the use of electricity for traction purposes. 
Replying to Mr. Cripps, Mr. Winterbottom said the oe not 
threatened proceedings against the South Staffordshire Tramways 
Company. The latter had, however, been told to be on its guard 
a year before starting its electric cars. No instance had 
occurred of tramways or corporations seeking protection against 
the telephone company, all applications had been to the opposite 
effect. The telephone company had opposed fifty-two Orders, and in 
most cases powers were granted subject to the protection clauses. 

Mr. J. Staats Forbes, examined - Mr. Pember, did not con- 
sider that a metallic telephone system would afford the advantages 
supposed. If a complete change to the twin-wire system was 
made, the public would really have to pay for it; and it was a 
question wholes it would be worth while spending more mone 
on the system, considering that the duration of the company’s 
licence was now only eighteen and a-half years, and that the 
Government itandal at its expiration to acquire the system 
for, he believed, £1,000,000 when £5,000,000 had been spent upon it. 

Mr. Aspinal, called by Mr. Moon on behalf of the railway com- 

nies, deposed that he was principal mechanical engineer to the 

nceashire and Yorkshire Railways. After describing the dif- 
ferent sets of wires carried along that line for various purposes, he 
stated that the conversion of their single wire method to a metallic 
system would cost £48,000. Cross-examined by Mr. Browne, he 
mentioned that his company desired electric tramways to use a 
complete metallic circuit, so as to prevent leakage and interference 
with their lines. He admitted that if the earth was used by tram- 
ways, only the block signals and bells belonging to the railway 
would be affected. 

Mr. Fletcher, examined by Mr. Moulton, said that he was 
assistant electrical engineer to the London and North-Western 
Railway. He described the interference in the railway company’s 
wires at Walsall through the working of the electric tramway 
there; but in reply to Mr. Browne he stated that the disturbance 
had been obviated vy the adoption of metallic circuits, and at 
present no interruptions were taking place. 








LAUNCHES OF H.M.S. Fox anD CHARYBDIS.—While going to . 
press with our issue of the 16th inst. an addition was e to the 


existing ships of the British Navy by the launch at two of the 
royal dockyards of two second-class cruisers ordered to be built 
under the Naval Defence Act of 1889. The first was that of the 
cruiser Fox, at Portsmouth, on the morning of the 15th inst., and 
the second that of the cruiser Charybdis, at Sheerness, on the 
afternoon of the same day. The Fox is one of the group of eight 
second-class protected cruisers building in the royal dockyards, and 
was laid down at Portsmouth in the early part of 1892. She is 
320ft. long between perpendiculars, her moulded breadth is 49ft. 
6in., and her displacement at her mean load draught of 19ft. is 
4360 tons. Her bull, with the exception of the stem, stern, and 
rudder ports, which are of phosphor bronze, is built entirely of 
Siemens - Martin steel. She will be fitted with triple-expansion 
three-cylinder twin engines built in the dockyard factory, designed 
to develope under forced draught 9000, and under natural draught 
7000 indicated horse power, with which she is expected to attain a 
speed of 193 and 18} knots per hour respectively. Steam will be 
supplied by eight single-ended boilers having twenty-four furnaces 
in all. The Fox will be armed with two 6in. and eight 4°7in. 
breech-loading guns, four 6-pounder and one sea quick- 
firing guns on her upper deck ; four 6-pounder similar guns on the 
main deck, and four *45in. Nordenfeldts on the shelter deck. She 
will also be fitted with four 18in. Whitehead torpedo tubes, one on 
the main deck at either side, and one in the ram stem, and one at 
the stern. The Fox, like all the vessels of her class, is without side 
armour, but is fitted from end to end with a steel protective deck 
covering all her vital parts. The Charybdis is sister ship to the 
Fox, and is the largest warship ever constructed at Sheerness 
Dockyard. She is to be engined by Earles Shipbuilding and 
Engineering Company, of Hull, and will be fitted with propelling 
machinery of similar design and power to that fitted in the Fox. 
This vessel is intended for service as a flag ship when on station. 
The Fox was named by the Countess of Clanwilliam, and the 
Charybdis by Mrs. Powlett, wife of Captain Powlett, superintend- 
ent of Sheerness Dockyard. The cost of the Fox’s hull and 





machinery is estimated at £232,000, and the Charybdis when com- 
plete about £245,550, 
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OIL AND GAS ENGINES AT THE ROYAL SHOW. 





Very gradually—but very quickly—the superiority of 
the internal combustion engine is becoming obvious in the 
forms known as gas and oil engines. Just as some of the 
most important changes in machinery and in steam engines 
have been brought about by those who found the Royal 
Agricultural Society's meetings one of the most con- 
venient means of publication, so those who are bringing 
about the greatest change in motors which the century 
has seen, are providing one of the most attractive 
parts of the Society’s show. Not only one of the most 
attractive, but one of the most pregnant of future changes. 
It is now about twenty-seven years ago since the late 
Reading Ironworks Company was engaged in the manu- 
facture of the then new-fangled thing in the form of the 
gas engine invented by Lenoir. A considerable number 
of these engines were made, but although the Reading 
people made changes in the engine as originally designed 
by Lenoir, they did not result in a substantial advance. 
Under other cireumstances, and if Lenoir had been able 
to give undivided attention to its development, there can 
be little doubt that it would have reached its present 
stage much earlier, and not improbably the views of his 
countryman, Beau de Rocha, might have been applied. 
As it was, however, the Lenoir engine in this country fell 
into disrepute, although more than one was known to be 
at work within quite a recent date, and a number of them 
were converted into steam engines by those who had 
made them. 

It is a curious fact that of all the large number of gas 
and oil engines in the Show grounds at Chester, there is 
but one engine which is not made on the cycle described 
by Beau de Rocha, and afterwards used, and probably 
re-invented by Otto, by whose name the cycle is popularly 
known. The one exception is a small engine not at work 
and only exhibited to show that the exhibitors have 
entered the list of makers. Whether the further develop- 
ment of the gas engine will be on these lines we need not 
now consider. It has probably done its part, and an- 
other cycle will at a future time be used ; but it is note- 
worthy that the displacer engine is no longer made, even 
by those who most favoured it. The size of the gas 
engine and its power increase by rapid strides. One 
firm has been some months engaged in the construction 
of an engine of 500 indicated horse-power,and another firm 
is now actually engaged in the construction to order of an 
engine of 400 effective horse-power, the engine being of the 
four-cylinder type, with two cylinders at opposite ends 
of a long bed plate, with the crank shaft in the centre. 
This engine is also on the four-cycle principle, and will be 
supplied with Dowson gas. The consumption will pro- 
bably be but little if any over a pound of anthracite and 
coke per indicated horse-power per hour, and even if it be 
assumed that the mechanical efficiency of the gas engine 
be as much as 10 per cent. less than that of the steam 
engine, and allow for this, the consumption of fuel will be 
less by 0°9 (}3 — 1), or by about 30 per cent., than with a 
first-class steam engine. That is to say, that even after a 
deduction of 10 per cent. from the indicated horse-power of 
the gas engine soas tomake it more comparable with that of 
the steam engine, such a saving will probably be made, as- 
suming the steam engine to use but 15 Ib. of steam per 
indicated horse-power and the boiler to be supplied with 
fuel as good as that used to make Dowson gas and to 
evaporate 10 lb. of water per pound of fuel. Such economy 
being possible, the coming supremacy of the gas engine 
as a motive power is obvious. 

Oil engines at the show are numerous, and these 
properly speaking are gas engines; the oil in all cases 
being converted into a gas or gaseous vapour, and con- 
sumed in the cylinder precisely as coal gas in a gas 
engine. Altogether about forty gas and oil engines are 
exhibited, some of the gas engines being worked by gas 
supplied from small apparatus making gas from oils of 
any kind or grease. Apparatus of this kind is now 
largely in use all over the world; in most places using 
petroleum of some kind, but in some countries using 
tallow, mutton fat, waste oil products, and in India castor 
oil. The latter is yery cheap in India, and is now made 
and used on a large scale by most of the railway com- 
panies in India, and will probably be still more largely 
used when the latest forms of castor seed presses are in 
use. 

The first stand rg@ched in the Show ground is that of 
Messrs. Crossley Brothers, and here are six gas and oil 
engines, including the oil engine we illustrate, and a 
gas engine, 25-horse power nominal, capable of indicating 
64-horse power. This engine is a recent addition to 





their list of sizes, and it is built on somewhat different | 
lines to their usual pattern, the whole being lowered, and | 


sitting close to the ground, the fly-wheels running in 
wheel races. 
massive construction. Amongst the details which are 
noticeable are the use of what is known as the permanent 
ignition tube, and the timing valve and ignition gear 
controlled so as to prevent ignition before the crank is at 
end of stroke, or over the dead centre. The Midland 
Railway Company is about to put down four of these 
engines for lighting up the new station at Leicester; 
three of the same type are now being erected for driving 


the hydraulic pumps at the Eiffel Tower, Blackpool ; and | 


three similar engines have just been started by the Co- 
operative Wholesale Society, for lighting up the new 
premises in Newcastle-on-Tyne. 

The oil engine exhibited by Messrs. Crossley, and here 
illustrated, is of 4-horse power nominal, giving, we are 
informed, 6}-horse power. These engines are now being 
used for private estate work, country engineers’ and 
wheelwrights’ shops, farmers’ work, country corn mills, 
and for electric lighting on private estates. The engine 
is of the vaporiser type, and the general features of its 
construction will be gathered from the engravings, some 


The engine is, as such engines must be, of | 
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MESSRS. CROSSLEY BROS. FOUR-HORSE POWER OIL ENGINE 


details of which we shall give in another impression. 
The same firm also show one of the new type of small 
horizontal engines for electric lighting, combined with a 
dynamo. The dynamo is for about twenty-five 16-candle 
power lamps. When not engaged in driving the dynamo, 
the engine can be used for any other work. Several 
other engines of standard types are shown by the same 
makers, all of excellent design and workmanship. 





maximum ; a gas-pipe connection, by means of which gas 
may be admitted to the cylinder, and a small pipe allow- 
ing a jet of the air and gas from the cylinder to play over 
the top of the ignition tube. When the gas and air mix- 
ture in the cylinder shows by the colour of the flame 
where the jet plays over the ignition tube that it is 
nearly of combustible strength, the attendant suddenly 
opens communication between the compressed air vessel 
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MESSRS. FIELDING AND PLATT’S GAS 


On the next stand Messrs. Fielding and Platt exhibit 
several of their gas engines, including one of 30-horse 
power nominal, fitted with Fielding’s self-starter. This 
starter includes a wrought iron or steel cylinder of about 
four cubic feet capacity, into which air is compressed by 
the engine when stopping, and after gas has been cut off, 
the pressure reaching, say, 50 lb. per square inch at 





ENGINE, 100 INDICATED HORSE-POWER 


and the engine cylinder. This allows of the flow of some 
of the compressed air into cylinder where the gaseous 
mixture is only at atmospheric pressure. The sudden 


accession of pressure in the cylinder renders the mixture 
combustible, the ignition takes place, and the crank 
being at about 40deg. from the horizontal, the engine 
starts. 


The above is fitted with the starter. 
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THE HORNSBY AKROYD PORTABLE OIL ENGINE 


3 Ve shall give further particulars of this engine in our | above atinosphere, or to a height indicating a momentary 
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MESSRS. CLAYTON AND SHUTTLEWORTH’S “TRUSTY” OIL ENGINE 





self-starter, refer to the annexed indicator card, which | if any, due to the momentum of either indicator spring 
gives two diagrams, the one a starting diagram and the | or arm. The total momentary pressure is thus, with a 
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THE STOCKPORT OTTO CYCLE GAS ENGINE, 16-HORSE POWER 


other a usual wcrking diagram. The card itself shows | 16in. cylinder, about thirty-one tons applied with the 
that the indicator pencil went up to a height of 2:3in. J explosive velocity indicated, a fact which shows how 





% next impression, but may here, in connection with this | pressure of 340 1b. per square inch, and very little of it, | 


necessary is good design and great strength. The heel 
of the diagram shows that the crank was so placed for 
starting, that the piston had made about one-eighth of the 
stroke before the air from the starter air-vessel was 
admitted, itthen 
i moved nearly 
another eighth 
before the igni- 
} ; tion occurred, 
SCALE 1" 3OOLBS af er the pressure 
ae : falling a little 
‘ee - - | during this 
See oes ae : _! movement. The 
= line then fol- 
lows a_ very 
small curve, 
showing that an assignable period elapsed between the 
instant of ignition and the explosive combustion and full 
rise of pressure, or of communication of the pressure to 
the indicator parts and pencil. The maximum pressure 
of the heel is about 251b., it falls a little from this and 
| then rises about 7°5 lb. during about one-fortieth of the 
stroke before the vertical rise of the pencil. The appli- 
cation of the full total pressure of thirty-one tons is thus 
not applied to an absolutely stationary piston. 

Messrs. J. E. H. Andrew show two of the Stockport 
engines, both on the four-cycle principle, one being of 
16-horse power nominal, giving, it is stated, 33 effective 
horse-power and 42 indicated. It is fitted with a very 
simple self-starter, which acts with certainty, and is 
exceedingly easy to use. A small outlet valve is placed 
at the foot of the ignition tube entrance to the cylinder or 
combustion space at the end of it. Gas is admitted 
from a small pipe and through an outwardly closing valve. 
Gas being turned on into the cylinder, the air therein is 
driven out of the small valve near the ignition tube until 
the mixture is of explosive strength. As soon as that 
strength is reached, it is fired by the ignition tube and 
the engine started, the two valves mentioned closing 
automatically. Messrs. Andrew and Company are: not 
now making their well-known Stockport engine with a 
displacer cylinder, except when it is specially ordered for 
purposes where the greater regularity of turning due to 
|an impulse at every revolution is of importance. We 
| give herewith a general view of one of Messrs. Andrew 
and Company’s engines of 16-horse power nominal, but 
| engravings of the valve gear and self-starter must be given 
and described in another impression. 

Messrs. Priestman Brothers exhibit several of their 
| well-known oil engines, including a very fine example of 
| 14-horse power nominal and 20-horse power effective. 
| The engine is driving an Edison-Hopkinson dynamo, 
| which supplies a large number of 12-candle incandes- 


| cent lamps in Verity's fittings, with a current of 18°75 
| ampéres at 115 volts. The load was thus much within 
| the power of the engine; but other lamps, including two 
| arc lamps which have been fitted up, were not at the 
time of our visit in circuit, it being a blazing sunny day. 
The engine was running very regularly, as was proved by 
the steadiness of the incandescent lamps, which were sup- 
plied direct, and not through secondary batteries. The 
lamps appeared quite steady, but the daylight was very 
strong. The engine has two cylinders with cranks in 
line, but as the governing is effected by varying the charge, 
the engine runs as steadily asa smaller engine with a single 
cylinder; the simultaneous charge in the two cylinders 
does not affect the steadiness as compared with the single 
engine. Messrs. Priestman show two smaller engines 
on their stand, and one is employed in driving the sheep- 
shearing machines in another part of the grounds. Some 





Diagram—Fielding and Platt Engine 








of the engines are fitted with their new apparatus for 
starting to which we shall refer in another impres- 
|sion. All are of the combined spray-maker and 
| vaporiser type, and of their high-class design and work- 
manship. Since the last Royal Show, Messrs. Priestman 
have further developed the marine type of oil engine for 
propelling launches, barges, &c. These engines are now 
fitted with McGlasson’s reversing propeller, a model of 
which is shown on the stand. The reversal of the angle 
of the propeller blades is very easily and quickly made 
by a hand-wheel or lever near the steering wheel of the 
craft. Several launches have now been fitted by Messrs. 
Priestman with this screw, and their experience with it 
completely justifies the favourable opinion we have ex- 
pressed concerning it. They show a large number of 
photographs of launches they have fitted with their oil 





| engines, some of them with McGlasson’s propeller, one 


of the smaller of which is illustrated by the engraving on 
page 551. One of the launches so fitted is still running 
on the Thames, and may be seen by appointment on 
Tuesday and Thursday afternoons. 

On the next stand Messrs. Weyman and Hitchcock 
show four of their ‘‘ Trusty ’ oil engines, one horizontal, 
one portable, one small vertical, and one larger vertical. 
The portable engine and the larger vertical have each 
two cylinders, and the cranks are placed at about 120deg. 


| apart, so that the impulses are given at two different 
| parts of the revolution. The portable to this extent 


differs from that exhibited by this firm at the Islington 
show last December, as illustrated in our columns. It is 


| intended to take the place of the portable steam engine 


of 8-horse power nominal, and, it is stated, indicates 22- 
horse power. It is of about 10} brake horse-power, and 
its weight is about two and a-half tons. Placing the 
cranks at 120 deg. is a new departure with the four-cycle 


| type of engine, but it is successfully done, and with a 
| strong crank the advantages may be secured without any 


disadvantage. The engine may, moreover, work at full 
power with half load, so as torun at the highest economy, 
both parts of the engine being capable of working inde- 
pendently without making any change. The smaller vertical 
engine is illustrated by the accompanying engraving. All 
these engines are of the vaporiser type, using oils up to 
240 deg. flashing point. They run at a high speed, and 
this materially aids in the attainment of regularity when 
driving machinery such as a thrashing machine, which 
makes suddenly varied demands on the motor. 
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Messrs. Tolch and Co. show on the adjoining stand two | 25-horse, the latter being described as of 86 effective 
of the improved “‘Capitain ° oil engines. 


of the vaporiser type. One is a portable engine of | these 











These are also 


eee semi and 100 indicated. The relation between 
gures, as given by different makers, it will be seen, 
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THE CLERK LANCHESTER GAS ENGINE STARTER 


4-horse power nominal, with two cylinders, and the other 
a vertical, with one cylinder, and also of 4-horse power 
nominal, the former being, it is stated, of five, and the 


























MESSRS. MANSFIELD AND SONS’ 


latter of 6-horse power effective. 
vaporiser type, the ignition tube-heating flame also | 


heating the little vapori- 
ser employed. The engine 
stands upon a base which 
forms an oil tank, air box, 
and silencing chamber for the 
exhaust. Ordinary lamp 
petroleum is used, and be- 
side the governing by control 
of the small pump which 
sends drops of oil into the 
vaporiser, an ingenious de- 
vice is adopted for control- 
ling the temperature of the 
vaporiser, the expansion by 
heat of some of the con- 
nected parts being brought 
into use for this purpose. 
The engine has a cylinder 
8°95in. in diameter, and 
9°85in. stroke, and runs at 
210 revolutions per minute. 
It has several interesting 
features which we cannot 
explain without drawings, 
which are not yet at our 
disposal. 

Messrs. Tangye Bros. ex- 


varies very greatly, and we must confess are confusing, 
and have not the value that such statements should have. 
In a few cases trials of engines have been made by a 
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OIL GAS MAKING APPARATUS 


person or persons of ruthless indifference as to results 
| obtained, and some figures showing what engines do do 
| have been obtained and have proved of considerable 
| guiding value to the public ; but in the majority of cases 
| there is no independent information by means of which 
| mere catalogue statements can be verified, or unhesi- 
| tatingly accepted or rejected. In connection with the 
steam engine a statement of the indicated horse-power 
gives a good guide to the actual power, and the diameter 
| of the cylinder and the length of stroke afford a check. 
| It is, however, too soon yet to do this with the gas engine, 
and any statements respecting their power which are not 


They are of the | complete are of very little value. 


feo 


MESSRS. PRIESTMAN BROS.’ A TYPE OIL ENGINE 


Messrs. Tangye are fitting their larger engines with a 








hibit a large number of gas engines, made under | self-starter, which they describe asa “ positive mechanical 
Pinkney’s patents, and on the four-cycle or Otto prin- | self-starter.” It consists mainly of an air pump worked 
ciple. They vary from }-horse power nominal to | by hand, by which the space behind the piston may be 





— 
ee 


fitted with air and gas under a slight pressure, some of 
which enters the ignition tube and is fired, the apparatus 
including gear to which we must refer on another 
occasion, when provided with details. 

Although Messrs. Tangye have not one of their oj] 
engines in the show, they are making one, and they algo 
exhibit one of Messrs. Mansfield’s oil-gas apparatus, to 
which we refer hereafter. They also exhibit one of theiy 
gas engines with parts of the cylinder and valve passages 
and seats cut out so as to show the working of the engine. 
As an explanatory exhibit this is very interesting and may 
save a good deal of time occupied in describing the mode 
of operation of this particular engine, but it would be 
most highly appreciated by the instructor of technica] 
education classes. On the same stand is a large number 
of steam engines and machinery. 

Messrs. Samuelson and Co. exhibit one of the Griffin 
engines which were illustrated in our columns last year, 
It is made by Messrs. 8S. Griffin and Co., Bath, but 
Messrs. Samuelson and Co. are intending to take up its 
manufacture. The engine exhibited has no assigned 
nominal horse-power, but is described as of 9 indicated 
horse-power, and as capable of giving fully 6°5-horse 
power on the brake. As shown it is working one of 
Messrs. Samuelson’s and Co.’s Acme Roots’ blowers, 
It runs at 200 revolutions per minute, and is of the 
vaporiser type. Having so recently described its con. 
struction, it is unnecessary to do so now, and we have no 
information as to its performance. 

Messrs. Robey and Co. exhibit some of their gas 
engines, one of the smaller sizes of which we illustrated 
some time ago, but as a fine example of the engines 
of their construction we give the illustration on page ))) 
of one of their engines as made in different sizes to give 
from 36 to 86 effective horse-power. They are on the 
four-cycle principle, and every part is well proportioned 
and of great strength. They all run at 160 revolutions 
per minute, and the 86-ho:se engine weighs 13°5 tons. 
Messrs. Robey and Co. also exhibit Bell Richardson and 
Norris's oil engine in the portable and fixed forms. These 
are also so very nearly the same in general features as 
described by us last year, that we need not further de. 
scribe them, and being without information as to the 
performance of the engine, we have nothing to add to 
that which has already been said. Since the engine was 
exhibited at Warwick some modifications have been made. 
A jacket has, it is said, been added, but the water-tank to 
supply is the same as before the addition. Our informant 
on the Show ground did not enter into details. He may 
have meant that the jacket was extended, or altered as to 
circulation ; perhaps this was necessary, but if there was 
previously no jacket, the water tank was presumably only 
to give the engine a “ portable” appearance. 

For starting their gas engines, Messrs. Robey and Co. 
use the Lanchester starter, which we described last year, 
but they also now use the Clerk-Lanchester starter, which 
we illustrate above. It consists of a chamber A, outside 
and separate from the engine, and of a capacity rather 
greater than that of the cylinder, with which it is con- 
nected by a pipe E, and check valve W. The crank 
being set at about 15 degrees, gas is turned on by a tap 
X, from the gas main G, and it flows into the chamber by 
the pipe J, mingling with the air therein and forming an 
explosive mixture. At the same time gas flows into the 
cylinder by the pipe shown. When the mixture is so far 
formed as to be inflammable it lights at the jet Y, anda 
little later becomes of sufficient explosive strength. The 
tap X is then closed, and the ejecting pressure ceasing, 
the flame at Y shoots back, ignites the gaseous mixture in 
the chamber, and this forces the gas in E into the cylinder 
under a pressure of about 50 lb. per square inch, and forms 
there a compressed mixture which, on ignition, gives an 
average pressure in the cylinder of about 85 lb. per square 
inch, and starts the engine and its load. 

Messrs. Robert Warner and Co. appear for the first 
time as makers of a gas-engine. It is of the displacer 
type, giving an impulse at every revolution. It is de- 
scribed as of 2-horse power nominal, indicating 4-horse 
power. We have to defer description and illustration to 
a future date. 

Messrs. Hornsby and Sons are exhibiting several of the 
Hornsby - Ackroyd oil engines, one being a portable 
engine driving a 4ft. 6in. thrashing machine. Messrs. 
Hornsby and Sons have made several improvements in 
these engines since last year, and a large number are now 
in use. Our illustration represents the latest design of 
— oil engine. It is, weare informed, of 124-brake 

orse-power, and is mounted on a channel iron frame, 
having a wrought iron box or tank suspended underneath 
it. Instead of the usual arrangement of a tank full of 
water for cooling the cylinder, only a small quantity is 
used, this being constantly pumped through the cylinder 
jacket, and thence allowed to run down a series of trays 
placed inside the box or tank; a current of cold air is 
drawn through openings in the tank and over the trays on 
which the water runs down, the air current being induced 
by the action of the blast caused by the exhaust in the 
chimney. This arrangement, has been patented. A 
lighter engine can be made on this plan, and at the same 
time there is no necessity for having a large quantity 
of water brought to fill a large cooling tank as is 
usually the case. The engine can be started in about 
ten minutes, and we are informed drives a 4ft. 6in. 
thrashing machine. Generally, a Scotch shale oil is 
used of about 0°85 density, and a heavier Russian 
oil is employed by some of the users. The engine 
weighs about three and a-half tons. It, is a well- 
made engine, and attracts a good deal of attention. 

Messrs. Clayton and Shuttleworth exhibit one of the 
“Trusty” oil engines of their construction. This we 
illustrate by the engraving—page 549—from which it 
will be seen that some improvements in design have been 
made, and a very neat form of ignition tube heating lamp 
devised, which requires no air pump for its operation. 
The workmanship of the engine is excellent. 

Messrs. The Clark’s Crank and Forge Company had 


entered oil engines—Roots’—but were not ready. 
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There are in connection with the subject of this part 
of our notice of the show several forms of apparatus for 
the production of gas for the working of gas engines. 
Among them is that illustrated by the accompanying 
illustration, as made by Messrs. Edwin Mansfield and 
Sons. One set of this plant was driving several of 
Messrs. Tangyes’, and another a Crossley engine. The 

3 was being made from a Scotch paraffin refuse oil of 
0-84 specific gravity, costing 3°5d. per gallon. One gallon 


—by a furnace at L. A socket at top of retort C is filled 
with melted lead, and a socket at top of the standpipe 
filled with water form the joint for the rising main E. 
These prevent the escape of gas, and act as safety valves. 
The lower end of standpipe F dips into the hydraulic box 
G, which is regulated by the }in. syphon bend J. Tar 
cleared out occasionally is at the door K. 

Not very far from the Show ground an installation of 
this oil gas plant was erected for the Duke of West- 
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PRIESTMAN’S OIL ENGINE LAUNCH.—THE McGLASSON REVERSING PROPELLER 


is said to give 147 cubic feet of 65-candle gas, equal in 
value for gas engine purposes to something over 300 cubic 
feet of average London or Manchester gas, about 10 cubic 
feet being required per brake horse-power in a good 
engine. The engraving on page 550 shows the general 
arrangement of the gas producer D, and gasholder and 
connecting pipes. The producer casing D is lined with 
fire-clay blocks, and encloses a cast iron retort C, which 
hangs by a flange on the cast iron cover. The retort is 


minster at Eccleston, where it makes gas for lighting and 
cooking for four large residences; and similar plant is 
being used in this country and abroad for lighting public 
and private establishments, churches, and railway 
stations, with gas made from vegetable, mineral, or 
animal oils and refuse. 

On another stand Mr. H. Miiller is exhibiting his 
Alpha gas-making machines, as used for lighting and for 
working gas engines. One of the machines shown is for 
supplying 200 lights. 





heated from 1600 to 1800 deg. Fah.—a bright cherry red 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





COLUMBIAN EXPOSITION, CHICAGO—-INTERNATIONAL 
ENGINEERING CONGRESS. 


Str,—I am directed to inform you that Past President John 
Purser Griffith, M. Inst. C.E., &c., has been deputed by the 
Council to act as the official representative of the Institution of 
Civil Engineers in Ireland at the Congress, 
Ireland on or about the 15th proximo. 


35, Dawson-street, Dublin, June 13th. Honorary Secretary. 





NIGHT SIGHTS. 


He yg ae | taken place from one cylinder to another. 


| article, that I must ask you to be good enough to insert this letter. 
39, Victoria-street, London, S.W., HUBERT GRENFELL, 
June 13th. Captain, R.N. 
[We cheerfully insert Captain Grenfell’s letter. Possibly the 
Elswick Company may have something to say.—Eb. E.] 





CYLINDER CONDENSATION. 


Sir,—Your correspondent ‘‘C. E. B.” in his letter of May 12th, 
accounts for the apparently large cylinder condensation of the 
s.s. Jona and Tartar, by attempting to prove that leakage has 
Now, although I do not 
doubt that some leakage may have taken place past the pistons, I 

maintain that your correspondent’s calculations are quite worthless 
| to prove any such leakage. He calculates the amount of energy 
| in the mixture of steam and water in the high-pressure cylinder 


Sir,—I have noticed in your issue of September 9th, 1892, an | just after the point of cut-off =721,132 foot-pounds, but he takes 


interesting description of my electrical night sights for guns. 


Your article is a forcible illustration of the familiar adage of the | ®™ 1 - “ste 
ivide the trials are insufficient. 
| 


play of Hamlet with Hamlet left out, for whilst you 
credit of the invention between Lord Armstrong and Captain 
McEvoy, I can find no reference to my name in connection with it; 
although it is popularly—and, you suggest, quite wrongfully— 
ascribed to me by those who are familiar with the subject. 

Your illustrations appear to be drawn from my patent of 1888 in 
the names of myself and Captain McEvoy, and my patent of 1889 
in my own name, with which patents I nn hitherto understood 
that I had something todo. It may be news to you, though not 
to the naval service, that I have been engaged in this matter of 
night sights since the year 1874, when ‘a was staff officer of 
H.M.S. Excellent, and that the sights now used in our and 
foreign navies on a large scale have been brought to their present 
state of development by me. 

There is a paragraph in your article which I must transcribe in 
full :—‘‘ In 1884, Captain McEvoy, whose name has been associated 
with a great number of small and useful inventions, patented a | 
system by which the rays of light were thrown from a lam 
attached to the gun and reflected from the fore sight ; me 4 
indeed, all that has been since done in the way of improvement on 
Captain McEvoy’s design has been carried out without any altera- 
tion of principle. After Captain McEvoy joined the Elswick firm 
the development of electric sights became more rapid, and having 
pone through many stages of experiments they have by that firm | 

en brought to their present condition.” 

With Lord Armstrong’s claim to my invention, I do not pro- | 
pose to deal further than to say that I am willing to believe that 
at one time or another he has been the author of everything 
which has been done in modern gunnery, except my sights and afew 
other things. I find that Captain McEvoy’s patent, to which you 
refer as the beginning of all things, was indeed taken out by him, 
but with the important addition “partly communicated from 
abroad by John Simpson, captain in the Chilian Navy.” It is 
generally understood that the idea, such as it is, was due to 
Captain Simpson, to whom your article will no doubt be of as | 
much amusement as it is to me. 

As to the value of this patent, it is sufficient to say that it has 
never been applied or used; that whatever ‘“ rinciple ” there 
may be about it, it is of very old date ; and, indeed, it has been 
questioned by good authority whether there is any patentable 
matter in the invention. As a delightful example of post hoc non 
—_ hoc, I may refer to your remark that the invention of night 
sights took its present development subsequent to Captain McEvoy 
Joining the Elswick firm. Asa general statement that is perfectly 
true ; but you should have added that the same may be said of a 
vast number of other inventions which have been brought out 
since that date. I would suggest, however, that possibly the 
Grenfell and McEvoy patent of 1884 may have had some connec- 
tion with the fact that I myself became associated with the 
Elswick firm in the autumn of 1883, which fact you do not 
mention, 

, As 1am at present engaged in bringing out several other new 
inventions of mine in tion with ord , and particularly 
sighting, I await with interest your claim on behalf of Lord Arm- 
strong or his firm to them when I make them public. I have 
received so many communications from officials both at home and 
abroad expressing their amazement and amusement at your 





| cylinder falls to 19°4 1b. 
| owing to the wetness of the steam, as wet steam will probably 
| absorb heat far more quickly than dry steam. 


|no account of the energy stored up in the cylinder walls, an 
amount which we cannot estimate, as the data obtained at the 


If the boiler had been supplying dry saturated steam, the energy 
| stored up in the walls per pound of steam would have been 

918,249 —-721,132=197,117 foot-pounds, which, it must be remem- 
bered, is all given back to the steam before it enters the inter- 
mediate-pressure cylinder, so that the amount of energy in the 
high-pressure receiver would be 918,249 fcot-pounds, minus the 
amount of work developed in the high-pressure cylinder. On 
entering the intermediate-pressure cylinder, a certain amount of 
energy will be stored up in the walls and given back after the 
point of cut-off as before. 

How much of this energy will have been returned by the time 
the pressure falls to 19°41b., we do not know. Hence, ‘‘C. E. B.’s” 
calculations are of no value. If he had made the comparison of 
energy for two similar points in each cylinder—such as just after 
cut-off—and if he were certain that the cylinder condensation was 
the same in both cylinders, then his calculations would have had 
some meaning. As it is they have none. 

I said above that we do not know how much of the energy will 
be restored by the walls when the pressure in the intermediate 

In all probability it will be considerable, 


t If this were the 
case, it would account for the amount of energy shown by the 


| indicator being greater at the intermediate-pressure release than 


at the high-pressure cut-off. 
It is interesting to note that when the calculation is made for 
e intermediate and low-pressure cylinders a loss of energy is 
thown. In these cases the amount of energy has been calculated 


| sor similar points in each cylinder—viz., near the end of expansion. 


In conclusion, I may state that, owing to insufficient data in the 
case of the Tartar and Iona, it is impossible to estimate :—(1) 
Amount of energy a to the engines ; (2) efficiency of the 
engines ; (3) amount of cylinder condensation and distribution of 
re-evaporation ; (4) effect of steam jacketing. A certain weight 
of fluid was delivered from the boiler. How much of this was 
steam and how much water we do not know; hence we do not 
know how much energy the fluid essed. Part of this energy 
was stored up in the cylinder walls during the admission period. 
Since we do not know the total energy, we do not know how much 
is stored up in the walls. This stored energy is given back to the 
fluid before it leaves for the next cylinder, but we cannot estimate 
how it is redistributed. Therefore it is impossible, with the data 
at our disposal, to estimate the amount of energy at any point of 
the stroke. 

“C. E. B.” is of opinion that in the Tartar and Iona the high- 
re piston was passing steam. This may have been the case, 

ut his calculations do not prove it, and it appears to me to be 
more reasonable to suppose that the boiler was suplying very wet 


steam. W. CUMMINS. 
Dundee, June 13th. 





COUNTY SURVEYORSHIPS, IRELAND. 

S1r,—I notice in the public papers that advertisements have 
been issued inviting candidates for the above office. That this 
examination is one of the most severe held by the Civil Service 
Commissioners can be seen, either from the programme of subjects 





or the last-published questions of the examination. It might be 
well if those intending to compete asked for—and if possible, 
obtained—some guarantee from the Government authorities that 
the holders of such offices would have their existing or prospective 
rights preserved in the present Irish Home Rule Bill. As these offices 
are left open for public competition amongst qualified engineers of 
the United Mieghem, the matter is not a private one ; nor has it 
any political bearing, but is simply that when the authorities invite 
competition some guarantee should be given that any political 

y, or new political arrangements, should not alter their status 
or the worse of any who take service under the principle of open 
competition. 

It is true that county surveyors have a certain status under the 
Grand Jury Acts, and under Pensions Acts, their salaries ranging 
from £400 to £600 per annum, just as the county or division may 
happen to be a poor or rich one, but this salary is reduced by 
travelling and incidental expenses, which often exceed £100 per 
annum, and this all county surveyors incur, so that the principle 
of the ‘‘more work the less pay” holds good. 

In other official appointments, such as those of the Board of 
Works, &c., travelling expenses are allowed, but as the Grand 
Jury Acts were passed in 1838, modern ideas regarding frequent 
inspections of works were not thought of then, nor had any county so 
many requirements on the time and skill of the surveyor, who had 
then only the main roads to look after, and not the ever increasing 
amount of inspections for roads and work of construction which are 
his lot at present. 

Connty surveyors are not mentioned in the Home Rule Bill, and 
even if they had a guarantee of tenure of office during good 
behaviour, there would still remain the doubt as to their salaries 
having the same regularity of payment as at present, and also the 
chance of their duties—under a new system of government—being 
rendered more conflicting with those in authority than such duties 
were when the holders were tempted to assume the office under 
the guise of ‘Open Competition” and an ‘‘ Imperial Authority.” 

The matter is not to mea personal one, as I am not a county 
surveyor, nor a candidate for the office, but I raise the matter on 
behalf of the right of ‘‘ open competition,” and wish it to be seen 
under true colours. Should those already implicated in the matter 
require the aid of their professional brethren in England and 
Scotland to maintain their present rights, I trust that they will get 
it as far as pressure on Parliamentary representatives can be 
brought to bear, otherwise the principle of open competition—one 
of the bygone mementoes of Liberal minds—might suffer a serious 
reverse, and probably be abolished altogether as far as Ireland is 
concerned, for should candidates from England and Scotland— 
during the better Government of Ireland—be debarred from com- 
peting for any Irish appointments, then doubtless Irish candidates 
will be kept from English and Scotch appointments in return, the 
probable cry froin England and Scotland as regards Irish appli- 
cants may be, ‘‘ No Irish need apply.” OPEN COMPETITION. 

June 20th. 





THE HEILMANN ELECTRICAL LOCOMOTIVE. 

Sir,—Referring to your trenchant and therefore all the more 
welcome criticism of this locomotive—in your last week’s issue— 
based upon my recent paper on the subject, you will perhaps allow 
me to observe that this locomotive—which I have known from its 
inception, and the now completed machinery of which I recently 
had occasion to inspect at Havre and at Brown Boveri's works, of 
Baden, Zurich—does rest on a little more, 1 may say considerably 
more, solid foundation than your allusion to the Goodwin Sands 
would lead many tosuppose. Your @ priori and prima facie objec- 
tions are but those which were at the first blush advanced by 
almost everybody, not excluding myself. But as the mare will 
take the fence, after it has been induced to look at it several times, 
so also does a little reflection bring one to see that there is not only 
something, but a good dea! in the locomotive after all. Its funda- 
mental principles may be summed up as follows :—(1) That it is 
actuated by single and continuous motion, whereas the ordinary 
steam locomotive is essentially an alternating motor. (2) That 
every axle is provided with a motor, and the whole weight of the 
engine is available for adhesion. (3) That not being hampered by 
overhead, underground, or lateral conductors, it can if properly 
constructed really attain those high speeds which, for obvious 
reasons and whatever may be said to the contrary, it is impossible 
to attain either by trolley or slide contact, especially when passing 
through stations and over points and crossings. (4) That it is 
applicable to the conditions of existing railways, viz., does not 
require their more or less complete transformation. (5) That the 
loss of energy by transmission from central stations is to a very large 
extent, if not entirely, avoided. (6) That the system is applicable, 
not only toasingle locomotive, but to a whole train, in which every 
axle can carry a motor actuated by the locomotive generator. 

You say that if the energy developed by the steam engine is to 
be transmitted to the axles, not direct, but by a medium—in this 
case electricity—the same object may be just as well attained by 
gearing; but think of the gearing you would require for eight 
axles or less; think of the reduction of speed and the loss of 
energy which that gearing would involve! In the pader to which 
you refer I advisedly and carefully refrained from anticipating the 
results as regards efficiency and consumption of fuel, &c., in 

ractice, which can only be ascertained at the forthcoming trials. 
Nor is it pretended that this first locomotive of its kind is perfect 
and will not lead to subsequent modifications; but the robustness, 
solidity, and withal simplicity of construction, combined with 
ingenious constructive detail, will go far to insure its success as a 
powerful electric motor, independent of central stations and 
—— 0th. C. S. Du RIcHE PRELLER. 

{Dr. Preller has not touched the vital question. A suitably- 
designed locomotive can attain as high a speed as an electrical 
locomotive, at less cost. Either this statement is or is not true. 
We maintain that it is true. We shall be glad to hear Dr. Preller 
on the other side.—Ep. E.] 


DASHPOTS ON GOVERNORS. 


Str,—It would be interesting to know why Messrs. Hornsby, 
Grantham, find it necessary or advisable to employ ‘‘ dashpots,” 
or ‘‘ cataracts,” to steady the governors of their engines illustrated 
in your last issue, after all they have said anent their excentric 
gear for the same purpose. In one of their catalogues they say :— 
‘*In order to prevent the jumping or jerking action which usually 
occurs in such gears an excentric is arranged in the spindle which 
takes its motion from the governor, so that any action tending to 
disturb the governor is effectually absorbed by this excentric.” 

AN INQUIRER. 








THREE THOUSAND-HORSE POWER MILL 
ENGINES. 

Wirn this impression we publish another double page 
supplementary engraving which completes the series illustra- 
ting the 3000-horse power mill engines built by Messrs. Hick, 
Hargreaves and Co., and described in our impression of the 
9th inst. The engraving published this week shows the 
engine in plan, and completes the illustration of a splendid 
set of engines. 








THe report of the Harwich Harbour Conservancy 
Board states that the steam traffic to Parkeston Quay in connec- 
tion with the Great Eastern Railway Company to and from the 
Continent continues to extend, and in order to give greater 
facilities for entering the harbour at night, the North Shelf buoy 
has been converted into a Pintsch gas buoy, to give a leading light 
up the harbour. 
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NEW FIKST AND THIRD-CLASS DINING 
CARRIAGES ON THE MIDLAND RAILWAY. 





THE Midland Railway Company, which was the first to 
allow third-class passengers to travel by all trains, is just 
about to make further provision for their convenience and | 
comfort. Commencing on Monday, July 3rd, the Midland | 
Company, in conjunction with the Glasgow and South- 
Western Company, will place on the Scotch service additional 
afternoon expresses, which will run between London (St. 
Pancras) and Glasgow (St. Enoch), starting from each end at 
1.30 p.m., and serving Leicester, Nottingham, Sheffield, 
Leeds, and other towns en route, and giving connections with 
some of the principal centres in the West of England, Lan- 
cashire, &c. To these trains will be attached specially con- 
structed dining carriages, one of which will be for the use of 
first-class, and the otherfor third-class passengers. Luncheons, 
dinners, teas, and other refreshments will be served en route 
in the best style at moderate charges, as will be seen from the 
following tariff list:—Luncheons: served from 1.30 to 
2.30 p.m. ; first class, 2s. 6d.; third-class, joint luncheon (in- 
clusive charge), 2s. Also a la carte at bufiet charges, as per 
daily bill of fare. Teas: served from 4.30 to 6.0 p.m; pot | 
of tea with roll and butter, 6d. Other viands at buffet | 
charges, as per daily bill of fare. Dinner (Table d’Hote): | 
served at about 6.30 p.m. in each case; first-class, 3s. 6d.; | 
third-class, 2s. 6d. 

The carriages, which have two six-wheeled bogies, are con- 
structed with steel underframes, oak body frames, and 
paneling of Honduras mahogany. They are 60ft. long, 8ft. 
wide, and 6ft. high at the doorway, and have a clerestory 
roof throughout, 8ft. 6in. high, with lights and ventilators at 
each side. Each carriage weighs thirty-three tons. Com- 
munication is established between the first and third-class 
carriages by means of a flexible gangway for the use of attend- 
ants only. 

The first-class carriage contains a general saloon with 
twelve seats, a smoking saloon with nine seats, two lavatories, 
a luggage compartment, pantry, and kitchen. The interior of 
the saloon is finished with American walnut, and the ceilings 





| only one to study the third-class passengers. 
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are richly painted and decorated. The seats are upholstered 
with crimson morocco leather ; they are arranged transversely 
at either side of a central gangway, so that there is a separate 
seat for each person. The tables are removable, and can be 
readily fixed between each pair of seats before the dinner is 
served. Electric bells are so arranged near the tables that 
passengers may call the attendants without rising from tieir 
seats. 
linen, provisions, wines, &c., and also contains a sink with hot 
and cold water for washing crockery and glass. In the 
kitchen—which serves both carriages—is a large cooking range 
and boiler, heated by gas, a refrigerator and carving table. 
Cooking can be done in the kitchen for sixty persons at one 


| time. 


The third-class carriage is of the same size and construction 


| as the first-class, but the dining saloon will hold thirty, and 


the smoking compartment thirteen persons. The interior is 
upholstered with crimson plush rep. It also has two separate 
lavatories, luggage compartment, attendant’s room, and 


pantry. The gangway in this saloon is a little out of the | 


centre to admit of double seats on one side and single seats 
on the other. 


grill for chops and steaks, and another refrigerator. The 
carriages are lighted by compressed oil-gas, heated with hot 
water pipes, and fitted with the automatic vacuum brake. 


The increased comforts which the Midland Company has once | 


more placed at the disposal of the third-class passenger should 
result in a large increase of the traffic over that line. To 
pleasure travellers and tourists between Scotland and England 
the prospect of these new privileges will surely be hailed with 
satisfaction, whilst to the commercial man, whose business 
engagements often deny him an opportunity of taking his 
lunch before the trains leave, the fact that he can eat his 
meal at Jeisure and in comfort en rowte will be an immense 
boon. The Midland Railway Company is, however, not the 
Very similar 
carriages are being provided on the East Coast route, of which 
we hope to publish illustrations and a description in our next 
impression. 


The pantry is fitted up with cupboards for glass, table | 


In the pantry and attendant’s compartment of | 
| the third-class carriage are more cupboards for crockery, pro- 
visions, &c., a boiler, hot plate for keeping dishes warm, a | 
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THE Sipertan Raitway.—The eastern portion of the Siberian 
Railway, ending at the river Amur, has been completed. 

THE GARDENING AND FORESTRY EXHIBITION, Earv’s Court.— 
The forestry section of the Exhibition is now fairly complete, and 
nearly all the exhibits promised by official bodies and _ private 
individuals are now ex evidence. Among them will be found a most 
interesting consignment from Balmoral, lent by the Queen, as well 
as a vast number of examples of what may be termed the curiosi- 
| ties of forestry, illustrating abnormal growths and eccentricities of 

tree life. Other exhibits set forth the varying effects on timber of 
salt and fresh water, and the ravages of insects. 
NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: George 
Rigler, to the Cordelia, to date June 19th; Edward Norrington, 
| to the Undaunted, to date June 21st. Staff engineeer: Thomas 
| H. Hyde, to the Iron Duke, to date June 20th. Engineers: 

Charles J. Huddy, to the Blenheim ; Sidney A. Houghton, to the 
Indefatigable ; Mark Blakeman, to the Latona; William H. 
Pippett, to the Iris ; Henry St. C. Baldwin, to the Benbow ; and 
John J. Carey, to the Andromache, to date June 19th; Henry T. 
Yeats, to the Landrail, to date June 29th; and Frederick P. 
Smith, to the Pique, to date July 5th. 

DEATH OF Mr. SAMUEL CaRRICK. — On Tuesday evening 


June 20th, a large number of sympathising friends met at Euston 
| station, London, to record their sense of the deep loss sustained by 


| the death, and to pay their last tribute of respect to the remains of 
| the late Samuel 8. D. Carrick, who, forthe past nine years had served 
| as superintending engineer of the Shaw, Saville, and Albion Steam- 
| ship Company, and the White Star Line, gaining the respect, 
| esteem, and goodwill of all with whom he came in contact. Apart 
| from business, he was highly esteemed and valued for his social 
| qualities by an extended circle of friends. Mr. Carrick was present 
|at the dinner of the Institute of Marine Engineers, of which 
association he was a valued and well-known member, on the 
| 7th June, and directly after taking his seat he was seized with a 
fainting fit, induced possibly by the heat we have been suffering 
from of late. He was at once removed to King’s College Hospital, 
adjoining Holborn, whence after being treated for a few days, and 
being considered well enough to justify the change, he was taken 
| home to his relatives, and cs to be progressing favourably 
| till Saturday evening, the 17th June, when he suddenly passed 
| away. tothe deep grief of hissisters and brother, and the universa! 
| regret of all who knew him. Mr. Carrick’s body was conveyedt 
the Necropolis at Glasgow for interment 
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SHALLOW DRAUGHT STEAMER FOR THE ZAMBESI 


MESSRS, YARROW AND 





SHALLOW - DRAUGHT STEAMER FOR THE 
ZAMBESI. 

We illustrate above a small and very light-draught 
steamer, recently constructed for the navigation of the 
well known, this firm has for many years devoted much 
Yambesi in} East Africa, by Messrs. Yarrow and Co. As is 


attention to the construction of light-draught river steamers, | 


especially of the stern-wheel type, and our readers will 
remember we have often illustrated and described such 
vessels built by this firm, varying in size from 7Oft. to 150ft. 
in length, and having a draught of water of from 10in. to 
l5in., and their success has been very marked. 
now to deal with an entirely different ty p2 of light-draught 
steamer, viz., a boat propelled by a sirgle screw, 45ft. in 
length by 7ft. beam, yet not drawing more than 12in. of water. 
The bottom of the hull is perfectly flat, and the bow s 
shaped. Steam is generated in a horizontal boiler, an 
engine is of the simple high-pressure inverted type, driving a 
screw about 2ft. in diameter. 
in a boat of the usual form would necessitate a-draught aft 


of at least 2ft., but in the class of vessel we have before us | 


the water is sucked up, as it were, into a raised tunnel built 
into the bottom of the boat, and the propeller revolves in it, 
and is consequently not only entirely immersed, but also well 
protected from injury. 

As before stated, the extreme draught is only 12in., owing to 
this method of drawing up the water to feed the propeller, 
which is a system not sufficiently well known, but neverthe- 


less which has been adopted in few instances for many years | 


past. When building the first steamers on this principle, 
special arrangements were made for keeping the tunnel full 
of water by exhausting the air out of the upper, or above 
water, part of it. Experience, however, has shown that the 
action of the propeller itself is quite sufficient to draw up the 
water and drive the air out at the after end of the tunnel. On 
trial in the Thames, a speed of seven to eight miles an hour 
was easily maintained, and the towing power of the boat was 
excellent. This little vessel is capable of seating comfortably 
about thirty-five passengers, but it is mainly intended for 
towing small native barges. There is a wooden awning 
extending the whole length, as will be seen, to serve as a 
protection against sun and rain. The steering wheel is for- 
ward as usual in vessels for tortuous rivers where a good look- 
out for snags, &c., is of the utmost importance. The hull is 
constructed of galvanised steel, which is the most durable 
material for African river steamers. 








HARBOURS AND WATERWAYS. 


THE annual statement of shipping for 1892, prepared by the 
Board of Trade, has recently been issued. 
considerable increase both in steam and sailing vessels as 
compared with previous years ; and also in the total tonnage 
entered and cleared, which amounts to 75,867,155 tons, of 
which 71:8 per cent. is due to British, and the remainder to 
foreign vessels. The following shows the relative amount of 
foreign trade done at the principal ports of the kingdom :— 


Entries Clearance 

Tonnage. Tonnage. 

London .. 7,866,000. 6,049,000 
Liverpool... . 5,918,000. 5,206,000 
Cardiff .. 8,511,000 267,000 
Tyne Ports 8,054,000 4,441,000 
nk as 2,141,000. 1,659,000 
Glasgow ne 1,209,000 . 1,731,000 
Newport .. .. 754,000 . 1,109,000 
Southampton. . 918,000. 822,000 
Sunderland 702,000 .. £58,000 
Swansea .. 585,000 .. 836,000 
Leith 821,000 722,000 


Tt will be noticed that the clearances from Cardiff exceed 
those of London. The relative growth of foreign shipping in 
London and at Liverpool is about the same. As regards the 
number of vessels registered at the different ports, Liverpool 
and Glasgow are the great ports for sailing ships, and their 
tonnage exhibits an increase, London comes third, and then 
Greenock, Belfast, and Hull. With steam tonnage the case 
is altered, London taking the lead, followed in order by Liver- 
pool, Glasgow, the Tyne ports, Sunderland, Hull, Greenock, 
and Belfast. Taking both steam and sailing vessels, Liver- 
pool heads the list, followed by London, and then Glasgow. 


We have | 


oOn- | 
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To immerse this size of screw | 





The new dock at Newport has at length been opened, the 
| Act authorising its construction having been obtained in 1882, 


and the dock commenced in the following year. This exten- 

sion dock has an area of twenty acres. It is 1500ft. long by 

550ft. wide, and has sloping sides, pitched with stone, at a 

batter of 3 to 1. The entrance lock is 503ft. long, 72ft. wide, 
| with 35ft. on the sill at spring tides, and 25ft. at neaps, and 
has three pairs of gates. The work has been carried out 
under the direction of Mr. W. Stopford Smyth, the company’s 
| engineer. The new dock is connected with the old one by a 
cut, over which is a swing bridge built by Messrs. Handyside 
and Co. This bridge carries both railway and road traffic, 
| and is 122ft. long, 16ft. wide, and has a span of 65ft. Its 
| weight of 200 tons is raised by hydraulic pressure before being 
swung. The gates of the dock are also moved by hydraulic 
power. Each leaf is 42ft. high, 40ft. wide, and weighs 150 
tons. The chains for opening and closing are carried through 
sheaves and over the gates, instead of through chambers in 
the walls, and are actuated by hydraulic rams placed on the 
quays. The total deep water acreage belonging to the Dock 
Company is now sixty-one acres. The first dock was built 
about fifty years ago, and covered four and a-half acres, 
having been opened in 1842. Its cost was £200,000, and it 
took seven years to complete. A second dock was opened in 


was formed in 1865. The old docks were amalgamated with 

the new in 1884. The Alexandra Dock was opened in 1875, 

its length being 2500ft., width 500ft., and covering 28% acres. 
| The lock is 350ft. long, 65ft. wide, and has 35ft. depth at 
springs, and 25ft. at neaps. 

The Bristol scheme for constructing a new deep water dock 
| at the mouth of the Avon and other works has passed through 
| the House of Lords after an inquiry of three days. The 
| opposition was principally directed to objections raised 
| against the erection of coal tips in the city, and the arrange- 
| ments made with the railway companies. The local opposi- 


| tion to the scheme does not appear to abate our further | 


| acquaintance with it. The opinions of the opposition are, 
| however, divided, one party contending that the construction 


of a lock at Avonmouth is a mistake, and advocating the | 


| “dockisation ” of the river. The other agreeing with the 
first part, but objecting to the latter scheme, and advocating 
the improvement of the present channel, and contending that 
| as the present lock at Avonmouth is 450ft. long and has 38ft. 
| of water on the sill, it is amply large enough to take in all 
ordinary mercantile vessels ; and that any attempt to attract 
| the large American passenger vessels must be a failure. 
sufficiently to find the money to oppose the Corporation in 
| the House of Lords. They have, however, yet another chance 
| in the Commons. 
| The Act for empowering the Manchester Corporation to 


Canal Company having passed, the Corporation are now taking 
the necessary steps to raisethe money. Under the provisions 
of the Act the number of directors representing the Corpora- 
tion is increased to eleven, and those by the shareholders to 
ten, giving the Corporation a majority until a certain portion 
of the money lent is paid off, when the number is to 

reduced. The works of the canal are progressing satisfac- 
torily. The Bridgwater Lock is now completed, and the 
traffic from these docks, which has been worked for the past 
twelve months through the Weston Point Docks at much 
expense to the Ship Canal Coupee, can now be resumed. 
The Weston Lock is also approaching completion. The 
docks at the Weston Point Docks will have to be suspended 
before the works can be finally finished, and in the meantime 
the trade will be conducted by the canal from Eastham. 
The underpinning of the railway bridge at Runcorn is being 
proceeded with, the foundation of the piers being carried below 
the bed of the canal. A delay has occurred in the diversion of 


owing to an accident. The old aqueduct constructed by 
Brindley which crosses the line of the canal is to be superseded 
by an aqueduct swinging on a pier in the centre of the canal, so 
as to Jeave a clear waterway for vessels. The twoaqueducts run 
parallel, and channels have been run out at each end of the 
new structure to the old channel to effect the necessary 
junction. On the north side the new channel is contained 

etween walls supported on shallow arches. The space between 





the walls is filled with concrete and puddle. After the filling of 





1858, having cost £79,000. The Alexandra Dock Company | 


fo opposition had not the courage of their opinions | 


the Bridgwater Canal to the new swing aqueduct at Barton | 
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this channel had commenced, and it was about balf full, a 
| leak developed itself, and the water forced its way through 
three of the arches. The dam, which had been only partially 
removed, was rapidly made good again. The damage done 
fortunately was only trifling, the water running away down 
to the canal. The most serious delay to the completion of 
the canal is the attitude taken up by the two railway com- 
panies, the London and North-Western and the Great 
Western. Both these railways run over the same deviation 
at Warrington, and the former has sent in a claim of £333,000 
and the latter of £200,000, making together £533,000. In 
order to obtain the necessary facilities for vessels, the lines 
had to be raised 75ft. above the water level, involving a 
gradient of 1 in 135. The claim is made up of compensation 
for increased cost of maintenance, and increased cost in work- 
ing the traffic. The matter is now the subject of arbitration 
before Lord Balfour of Burleigh, assisted by Sir George Bruce 
asassessor. Although goods traffic has been running over the 
new lines for some time, the Canal Company cannot get 
possession of the ground occupied by the old lines until this 
matter is settled, the companies having declined to accept an 
offer made to deposit a sum of money pending the arbitration 
award. The Manchester Corporation have also offered to 
guarantee the payment of the amount. After the Canal 
Company obtains possession of the ground, it is estimated 
that it will take five months to complete this section of the 
canal, The sanitary authorities are making great complaint 
as to the condition of the water in the canal and docks, and 
also as to the nuisance arising from the filling up of the old 
bed of the river with the material dredged out of the canal, 
which consists to a great extent of deposit from sewage. No 
sewage matter is actually drained into the canal, but as it is 
supplied entirely by water from the river, no improvement 
can be looked for as long as the river is allowed to remain in 
the foul condition which it now is, which is a disgrace to 
civilisation. Some amendment is going on, as four fresh 
authorities have recently set up purifying works, and twenty- 
| five other authorities have schemes submitted for approval to 
| the Local Government Board. 

Attention has recently been called by some of the East 
Anglian papers as to the want of harbour accommodation 
| and refuge for mercantile vessels on the East coast. From 
| Harwich to the Wash, with the exception of Yarmouth and 
| Lowestoft, there is not an available harbour where vessels 
can run in for shelter. It has been suggested that a harbour 
| of refuge could at a small expense be constructed near 
| Orfordness, in the river Alde. The characteristics of the 
shingle bank which separates this river from the sea are as 
| remarkable as those of the Chesil Bank, on the south coast, 
| but much less known. The river formerly entered the sea at 
Aldborough, but has been diverted from its original course by 
| shingle drifted along the coast, until at the present time 





There has been a | lend a further sum of two millions to the Manchester Ship | its mouth is nearly nine miles lower down. The river is 


| separated from the sea by a bank of shingle, which rises 
| above the level of high water, and in places is only a few 
yards wide. The shingle bank is still travelling southward, 
| its progress during the past fifty years having been about 
| one and a-half miles. A very remarkable fact is the depth of 
water in the river, which averages about three fathoms at 
low water. In places there is as much as five fathoms. 
Owing to a few shoal places the navigable depth available is, 
however, much less. A very strong tide runs up the Alde for 
about eleven miles above Aldborough, and also up the Butley 
river. The entrance to the river is marked by beacons, and 
can be found without difficulty at high water. There are, 
however, pilots stationed at a place called Shingle-street, 
near the mouth. The place is well worth a visit by any 
engineering yachtsman or geologist. 

An inspection has recently been made by the traders 
interested in the navigation of the Trent and Mersey Canal 
of the works now being carried out for the improvement of 
that navigation by widening and ————— the waterway to 
allow of the passage of larger sized barges. This canal was 
originally constructed by James Brindley, and it took eleven 
years to complete the works from their commencement in 
1760. It remained in the state left by Brindley until recently. 
The present improvements extend over eleven miles. About 
600,000 tons of material have been dredged out of the channel 
since the North Staffordshire Railway Company have been 
the owners. The bridges have been altered from brick arches 
‘ to iron girders, and the sides of the canal protected with 











554 





—==——— 





stone over a length of six miles. At the narrow section of 
the canal at Middlewitch Pond, where the waterway was only 
16ft. wide, a concrete wall has been built, and the channel 
widened to 50ft. Special appliances have been erected at the 
wharves to accommodate the salt and alkali trades. 

The depression which generally exists in the shipping trade, 
coupled with the cholera and the state of mercantile affairs in 
Australia, has affected the traffic of the Suez Canal, which 
shows a falling off of about 11 per cent. on that of the pre- 
vious year, to the extent of 986,748 tons, but an increase of 
821,934 compared with 1890. The number of vessels passing 
through the canal was 3389 in 1890; 4207 in 1891; and 3559 
in 1892. The percentage of British vessels was 72} per 
cent., against 764 per cent. in 1891. The percentage of 
German vessels has risen from 7°56 to 8-20, and of French 
vessels from 4°07 to 4°89, and of Dutch from 3°49 to 4-97, 
while those of Italy have fallen from 2°76 to 2:08. The 
average duration of passage for vessels navigating the canal 
has decreased from 23 hours 31 minutes in 1891, to 21 hours 
16 minutes in 1892. Vessels drawing under 23ft. constituted 
75°76 per cent. of the whole in 1891, and 73°31 per cent. in 
1892, showing that the number of vessels of wg draught is 
increasing. The number of passengers carried through the 
canal was 183,912 last year, being seven times as many as 
were carried twenty years ago, and nearly double those of ten 
years ago. Notwithstanding the decrease of traffic and re- 
duction of the dues, the traffic is sufficient to pay a dividend 
of nearly twenty per cent. on the par price of the shares. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Trvigation.—A great irrigation enterprise is to be carried out in 
. the southern part of California, by which some 500,000 acres of 
sandy desert land will be irrigated and made available for the 
growing of lemons, oranges, and raisin grapes. The territory is 
south of the Southern Pacitic Railway, is 8ft. to 250ft. below sea- 
level, and includes the Salton basin, a dry saline sink 280ft. below 
sea level. The canal leads in the Colorado River near Yuma, and 
follows a protected flood channel of the river fourteen miles to the 
international boundary, then south and west forty miles, and then 
north to Flowing Springs on the Southern Pacific Railway, ninety-six 
miles in all ; and it is expected to be completed in two years. The 
canal will be 150ft. wide at the bottom, and 7ft. to 10ft. deep. On 
the ninety-six miles the excavation will amount to 7,063,260 cubic 
yards of earth, 150,035 cubic yards of conglomerate, and 38,850 
cubic yards of rock. Its capacity wi'l be 3000 cubic feet per 
second, equal to 150,000 California miners’ inches ; which, allowing 
a duty of lin. to five acres, will suffice to irrigate 750,000 acres, 
and there are 3,000,000 acres irrigable. Land can be bought for 
5 dols. per acre, while the water-right per acre is cheap at 
100 dols. The river supply is always ample, and there will be no 
need of impounding reservoirs. Irrigation in the West has 
assumed enormous importance, opening up new areas of hitherto 
useless lands for development and cultivation ; and the above is 
one of many large enterprises which are backed by powerful 

capitalists, and bid fair to be immensely profitable investments. 

High and low power naval engines.—The splendid machinery of 
the vessels of the new Navy has had one particular objection made 
of it, namely, that while thoroughly efficient and powerful it is too 
powerful, and therefore uneconomical for efficient service at low 
— for ordinary cruising. In the large twin-screw cruisers New 

ork and Brooklyn this is ey for by placing two triple- 
expansion engines on each shaft, so that the after engines alone 
may be used in ordinary service. In the triple-screw cruisers 
Columbia and Minneapolis the three engines are of the same 
power, and the middle screw and engine may be used alone in 
ordinary service. In the Maine the low-pressure cylinders are 
forward, and may be shut off for low power, the engines then 
working compound. In the new gunboats the engines will be of 
the quadruple expansion type, working at 250 1b. pressure; and for 
ordinary service can be run as 5 a aga ngs engines with 150 Ib. 

ressure. This is arranged for by two sets of boilers, four coil 

ilers for the higher and two Scotch boilers for the lower pres- 
sures, the latter supplying their steam to the first intermediate 
cylinder, the high-pressure cylinder being shut off. The twin- 
screws are driven by two engines with cylinders llin., 16in., 24in., 
and 30in. diameter, and 18in. stroke, developing 1760-H.P. at 
300 revolutions, and giving a maximum s of 14 knots. The 
cruising speed will be about 8 knots, with 150 revolutions. Special 
attention has been given to the design of the engines to secure 
efficient and economical working as triple-expansion engines in 
ordinary service. 

An express train run of 980 miles.—The much-talked-of ‘‘ Exposi- 
tion Flyer,” making the run between Chicago and New York in 
twenty hours, is now in lar service, a train leaving each city 
at 3 p.m., and arriving at the other city at about 10 a.m.—there is 
one hour difference in time. The train runs over the New York 
Central Railroad, and Lake Shore and Michigan Southern Railroad, 
the length of run being 980 miles. There are four through cars— 
three sleeping cars and a buffet smoking car—and a dining car is 
run between Albany and Buffalo, and between Toledo and Chicago. 
The cars were built specially for this service by the Wagner Palace 
Car Company, and weigh forty short tons each. The engines used 
are all of the “‘eight-wheel” or ‘‘ American” type—four led 
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foreign ores, which pay 75 cents per ton duty, within Jess than 100 
miles of Atlantic jay at equal prices per unit of iron. The total 
value of the 16,296,666 tons produced is estimated at 
33,204,896 dols., or 2°04 dols. average value 
mine. The stock on hand at the mines on 
was 3,032,531 tons, or 18°61 


r ton of ore at the 

mber 3l1st, 1892, 
r cent, of the total production of the 
year. The shipments of e Superior ores from lake 
amounted to 8,543,788 tons, and the all-rail shipments to 525,768 
tons. One mining company produced over 1,000,000 tons, four over 
500,000 tons, and seventy-one over 50,000 tons. ight mines 
report a vertical depth of over 1000ft. The imports for 1892— 
75 cents per ton duty—were 806,585 tons, at an average of 
2°23 — per a acaciaidiae e 

Brick paving.— -burn rick for paving purposes is being 
very extensively used, more oe for streets without the 
heaviest class of traffic, and when well laid it makes a very satis- 
factory material. Recent specifications require the roadway to be 
excavated to a depth of hin. and a bed of concrete 6in. thick 
laid ; this bed extending 4in. thick under the cross ties of the 
street railway tracks—if any—and the space between the brick 
paving and web of rail being packed with a concrete of three parts 
stone screenings, two parts sand, and one part cement. Before the 
concrete is laid, the su de to be rolled with a five-ton roller. 
The concrete consists of one part hydraulic cement—70 lb. per 
— inch tensile strength—two parts sand, and four to five parts 
of 2hin. broken limestone. It is tamped until water flushes to the 
surface covered with sand, and left for sixty hours, The bricks 
are Sin. to Yin. long, 3fin. to din. deep, and 2hin. to 3in. wide, 
with corners beveled jin., or rounded off to a radius of }in.; 
the sides or ends are grooved. A layer of sand lJin. thick being 
spread evenly over the concrete, the bricks are laid upon this in 
straight rows, breaking joint not less than 3in., and laid at an 
angle of 45 deg. at street intersections. The surface is then rolled 
or rammed and cleaned of all spalls, chips, &c., after which paving 
pitch at a temperature of 300deg. is poured into the joints, a 
second pouring being used where necessary, to fill all joints and 
interstices up to the surface of the pavement. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


THE suspension of the various banks during the last few weeks 
has further intensified the depression, but it is predicted that it 
will be the means of placing money in other investments of greater 
benefit to the country. The principle which has been in vogue for 
a long time, that investments in banking companies were the best 
interest-earning transactions, has been fatal to commercial enter- 
srise. As recently as the last quarter three of the leading banks 
oe declared dividends of 15 per cent., while fixed and current 
deposits can realise 4, 5, and 6 per cent., which offers greater 
inducements for the capitalisation of the wealth of the Colonies 
than in creating industries whereby the labour of the country will 
be utilised, when nothing like these amounts can be realised. 


Deposits, March Quarter, 1893, in New South Wales. 











| Fixed | Current | 

| deposits. | accounts. | Total. 
£ £ ee: 

Bank of New South Wales .. 6,596,148 2,922,966 | 9,519,100 
Commercial of Sydney .. ' 7,940,141 | 2,443,466 | 10,383,607 
Bank of Australasia .. 1,760,410 699,208 2,459,618 
Union of Australasia : 1,794,034 | 645,660 | 2,439,604 
Australian Joint Stock .. .. 4,124,274 | 1,578,854 | 5,703,128 
English, Scottish, and A.C... ..| 1,133,219 333,063 | 1,466,282 
London Chartered .. .. .. .. 684,287 | 220,126 | 854,418 
Commercial of Australia .. ..| _ 625,751 | 291,357 | — 917,108 
City of Sydney .. .. .. .. .. 1,182,407 | 260,211 | 1,892,618 
Queensland National Sh) Sean 98,267 | 32,5 130,802 
Bank of New Zealand 184,858 | 132,012 | 816,870 
National of Australasia .. .. 272,874 | 38,998 | 811,872 
Bank of North Queensland .. .. 86,847 | 12,386 99,232 
Total .. .. .. 26,883,512 | 9,610,841 | 35,994,353 





In Victoria, 
Deposits, quarter 
ending 31st March. 
& 


Sins 6 tee 0b)-S6 60 oe 
Ol ee. 
New South Wales (Victorian Branch) 8,731,044 
‘ictor re Se las ak ee af 5,772,706 
London Chartered .. .. .. .. 2,881,2 
English, Scottish, and Aus. C. .. 2,249,055 
Colonial Se eae, wie lei ee, a 8,840,817 
National he. 2m) ae. ob oe oe, ep ee 
Commercial — a aera ea Cl Ci 
City of Melbourne .. .. .. .. «. «. «- 1,740,918 
LS thes be ee. wa. vs. 8b “oe ome 85,158 
Bank of New Zealand .. .. .. .. .. = 85,328 
a .» «+ 80,879,237 


The revenue of the Colony of New South Wales for the month 

of April shows a serious falling-off compared with the corre- 

altos month of last year. The amounts under each head, with 
the increases or decreases, are shown below :— 





| 


Increase. | Decrease. 


| Month of Month of 
| April, 1892. | Apzil, 1893. 





r 





driving wheel and a four-wheel leading truck. The general 
particulars of the engines are as follows :— 
New York Lake Shore and 

















Central Railroad Mich. Southern R.R. 
Cylinders os +e se oo os] BR Oe, | | Roi. Olle. 
Driving wheels .. ee Se 7ft. 2in. | 6ft. Oin. 
Truck wheels 3ft. 4in. 2ft. 9in. 
Tender wheels 3ft. 4in. 3ft. Oin. 
Diameter of boiler - 4ft. 9in. 5ft. Oin. 
Size of fire-box . Oft. x 3ft. Sin. | 6ft. Gin. x 2ft. 10in. 
ome 268 200 
— ae 12ft. 12ft. 
+, diameter, outside .. 2in. | 2in. 
Boiler pressure - 190 Ib. 180 Ib. 
Gratearea .. .. .. 30°7 sq. feet 17°4 sq. feet 
Heating surface, tubes .. .. .. 1697 ,, | 1258 =, 
- - ae 233 «Cs, | 155 yy 
ee eres Coe | es. 
Wheel base, driving .. .. .. .. 8ft. Gin. 9ft. Oin. 
- 0 ee ae 6ft. Sin. | 5ft. 9in. 
» totalengine.. .. .. 23ft. llin. | 23ft. 9in. 
a » engine andtender .. 47ft. Shin. 45ft. Sin. 
Weight on driving wheels .. ..  84,0001b._ | 65,100 Ib 
» 9. truck or “ bogie” .. 40,000 Ib. | 39,000 Ib. 
MEINE. 5s, kn. ue 124,000 Ib. | 104,600 Ib. 
» Of engine and tender .. 204,000 Ib. 174,600 Ib. 
Capacity of tender, coal .. .. 13,500 Ib. 13,400 Ib. 
ae - water 3587 gallons | 3100 gallon 





Tron ove production of 1892.— A recent report by Mr. John 
Birkinbine fos recently been issued, giving details of the production 
of iron ore in the United States in 1892. e output of ore for the 
market was 16,296,666 gross tons, against 14,591,178 tons in 1891, 
and 16,036,043 tons in 1890. These totalsare exclusive of lean ore, 
rock, &c., brought to the surface, and most of the brown hematite 
ores must be washed to separate the earth, sand, ochre, &c., so that 
1} to 3 tons of material are often required to yield 1 ton of saleable 
ore. Foreign ores ——— are used chiefly by blast furnaces in 
Pennsylvania and yland, and sometimes in New York and 
New Jersey, and a small amount also comes into Pacific Coast 
ports. The economies introduced in mining, landing and trans- 
porting—rail and water—permit the Lake Rooter ores to meet 



























Revenue Proper. | S adi £08 4) £ wth 4 4% 
Customs ..| 238,788 16 9 | 194,231 2 1 - | 44,502 14 8 
Excise .. os 6| 21,392 5 10 - | 3,236 17 8 
Stamps .. 3} 22,676 13 7 | 10,687 1 8 
Licences 3 5,473 17 10 19414 5 
Land revenues 0 | 257,445 15 8 9,953 13 4 
Railway receipts. .| 7 | 238,377 1 9! -- | 23,825 11 10 
Postage .. .. ..| 10} 26,531 5 4 10,688 14 6 
Electric telegraph) } | 

receipts .. ..| 4} 12,248 3 6 — | 2,492 16 10 
Commission on | | 

money orders ..; 0 1,508 3 0 - 169 10 0 
Pilotage, harbour! | 

dues and fees ..| 6,051 10 3/ 3,563 17 9 2,487 12 6 
Fees under regis-| | 

tration of brands) 12 8 0 411 6 — 3016 6 
Public school fees} 3,846 1411| 7,501 14 1 /365419 2 -- 
Metropolit’n water 

rates .. .. ..| 18,708 19 4)| 17,435 12 7 ~~ 1,273 6 9 
Country water 

ra Pee | 64110 4 _- — 64110 4 
Hunterriver water} | 

rates .. .. ..| = 2,627 13 2 |262713 2 ~ 
Metropolitan sew-| 

erage rates “| 10,645 911) 10,101 17 9 - 544.12 2 
Agricultural Col- | 

“saree 4717 11} 49 S11} 111 0 vi 
Fees of office -.| 7,578 18 3] 7,58217 8] 319 3 - 
Rents, exclusive! | 

of lands .. ..| 6,540 6 8| 4,704 3 6 — | 1,88 3 2 
Fines and forfei-! | 

tures .. .. ..| 1,442 8 6 1,410 19 5 _ 31 9 1 
Miscellaneous re-| | 

ceipts.. .. ..| 6,72018 3 7,152 5 2/| 431 611 _ 

Total revenue! | 
proper | 942,487 5 10! 887,109 10 1 _ 112,007 5 6 
Deduct increase | 6,719 9 8 
Net decrease .. {105,377 15 9 








The Commissioners’ report of the railways and tramways of New 
South Wales for the quarter ending March shows that the revenue 


has decreased to the amount of £29,130, but the expenditure has 





decreased by £61,846, in the railways; while the tramways show 














a decrease in traffic of £1775, and in worki 
The following are the main items:— ng expenses of £5048, 


State of the Trafic.—Railways, 


Quarterending Quarterending 
Mar. 31, 1892, ‘ar, 31, 1803." 





Miles open .. a 2,182 .. 2 

Revenue .. “2 755,858 1. eroe'aos 
Expenditure + ++ €445,280 ., £383,434 
Train miles run sees ++ oe 2,028,755 .. 1,919,926 
Earni per train mile so ce We Mes oo TH S 
Expenditure per train mile .. 4s. 47d. .. 4s. = 
Percentage, expendituretoearnings 58°95% 52°80% 
Number of passengers ... .. .. 4,938,413 4,999,387 
Tonnage of straffic .. .. 987,348 .. 988,859 
Tonnage of live stock traffic .. 384,202 ., 40,390 

Tramways. 

ee ee 46. 49 
Revenue .. .. ++ +e ee =£76,968 .. £75,193 
Expenditure £56,851 .. £51,804 
Train miles run 454,207 .. 472,620 


Earnings per train mile. +» 88.4%d. .. 8s, 21d. 
Expenditure per train mile.. .. 2s. 6d... 2s, 2hd. 
Percentage, expenditure toearnings 73°86 


68° 89% 
Number of fares collected .. 


fo 


eee 
«18,110,165 ,.17,744.663 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

THE improvement continues. Midland pigs, including Derbyshire, 
Northampton, Lincolnshire, and Leicestershire sorts, are al being 
quoted 1s. a ton more than a fortnight ago, and in some cases 
1s. 6d. For Derbyshire forge pigs, 41s. 6d. to 42s, 6d. per ton is 
asked, delivered to works ; Northamptons, 40s. 6d. to 41s.; and 
Lincolns, 45s. 6d. for forge, and 47s. 6d. for foundry. Buyers, 
however, are not willing to give the full advance, and are doing 
business at a rise of from 6d. to 9d. More buying is going on than 
recently ; contracts which are generally entered into at the 
quarterly meetings, being now in several cases arranged in advance, 
purchasers fearing that if they wait the market will go further 
against them. Instances have occurred recently of sales of 5000 tons 
and 8000 tons in a line. 

The finished iron market is being watched with much interest, 
since upon its condition depends the continuance of the pig iron 
revival. The demand for sheets is gradually strengthening. With 
nearly one-half of the mills of the district closed, there is still much 
room for improvement. Engineering sections of iron and steel are 
among the descriptions that sell best. Minimum prices for singles 
are £6 12s. 6d., and doubles £6 17s. 6d, Rivet bars are £6 15s, 

The railway wagon and carriage-building firms of the Midlands 
have just shared the whole of the contract for the 200 new tram- 
cars required by the City of Glasgow. The contract has been dis. 
tributed as follows:—Brown, Marshalls, and Co., of the Britannia 
Railway Carriage and Wagon Works, Birmingham, 110 cars; the 
Metropolitan Carriage and ‘on Company, Birmingham, 50 cars ; 
and the Midland Carriage and Wagon Company, Abbey Works, 
Shrewsbury and Birmingham, 40 cars. The value of these cars is 
mse vente Pm be £144 each, and assuming this to be approximately 
correct, the value of the work secured by the three firms is:—Brown, 
Marshalls, and Co., £15,840; Metropolitan, £7200; Midland, 
£5760—total £28,000. We are indebted to the first-named firm 
for particulars of the car approved by the Glasgow Committee, 
and which all the firms are making to the same pattern, so that 
the whole of the cars throughout the system may be uniform, 
The weight is 45 cwt., and it has seating capacity for forty persons, 
twenty-two inside and eighteen outside. e body is constructed 
of various kinds of timber. It is intended to be drawn 
by horse power, but it will be lit by electricity, and is therefore 
equipped with lithanode accumulators, and with two 5-candle 

wer incandescent lamps, each lamp having a separate battery. 
enand notable features are introduced to provide for the comfort 
and safety of the passengers. The inside and outside passengers have 
a separate entrance. “The stairs and railings have been specially 
designed to make mounting and descending easy. Inside, the bell is 
worked not by straps, but by a rod with handles along each side of the 
roof, a wide free ceiling being thus left beneath which the tallest 
people can pass without bending. ‘To each wheel is fitted a guard 
to remove obstructions on the line, and a horse guard is also pro- 
vided to prevent injury to the animals should they fall. Messrs. 
Brown, Marshall and Co. offered to supply the whole 200 cars 
within the specified time, namely, by the end of May, 1894. The 
body colour is rich crimson lake or maroon, lined with gold and 
edged with vermilion, forming a Greek border. The border breaks 
up the panel into three lengths, and in the centre of the middle 

el are the cityarms. On the white panel underneath is printed 
in prominent gold letters, edged with vermilion, ‘‘ Glasgow 
Corporation Tramways.” The upper part of the body of the car, 
and also the springer of the stair, is white tastefully lined. Each 
side has six plate-glass windows, and above each of these are 
coloured glass ventilators, also of Greek design, and with the city 
arms in the centre. The body colour of all the cars is alike, but 
the side and end destination boards will be of various colours, 
according to route. The new cars are needed in consequence of 
the Corporation taking into their own hands in July, 1894, their 
tramways, hitherto leased to the Glasgow Tramway and Omnibus 
Company. ies 

In electrical engineering there is considerable activity both for 
lighting and power, and also in connection with the application of 
electricity to industrial purposes. In connection with the last- 
named branch it may be mentioned that success continues to 
attend the patent combined lighting and plating dynamos made by 

essrs, T. L. Hemming and Co., electrical engineers, now of &3, 
Snow-hill, Birmingham, With this machine electric lighting and 
electro-plating can be effected simultaneously, the circuit for the 
plating being distinct from that for the lighting. With a machine 
of, say, two units, twenty incandescent lamps, of 16 candle-power 
each, can be lighted, while from the same machine, but with separate 
terminals, an output of 100 amptres and 10 volts can be taken, 
suitable for working 500 gallons of plating solution. The cost of 
the two-unit machine is only a little over that of one unit. 
Another size machine lights forty lamps, and deals with 1000 
gallons. The firm supply complete plants for nickel plating and 
polishing, silver-plating, electro-tinning, electrotyping, electro- 
steeling, copper-plating, and electro-gilding. They supply also a 
cheap ordinary gilding outfit at the low charge of ten guineas, 
whic shock to found very useful among — gilders, watch- 
makers, and jewellers in the Colonies and also in small towns. 
There is a good demand for the patent multi-circuit plating 
dynamo—Sayers’ patent—of which the company is the sole 
licencees and makers. It affords to platers those facilities fcr 
different kinds of work which are generally enjoyed only 
by users of batteries. With this machine, brassing and plating 
with nickel, silver, tin, or copper, can be effected at the 
same time. rate terminals are provided on the machine, 
at which the various pressures or voltages required are delivered. 
This obviates the employment of resistance coils, with their 
attendant waste, and greatly increases the machine’s capacity 
for useful work. The tapping of the armature at definite points, 
and thus obtaining a number of different voltages without waste or 
loss of power, is an operation similar in principle to varying the 
number of batteries, and whilst being less expensive it is claimed 
that it is equally as effective. Hemming’s continuous-current 
dynamos are in fairdemand. They are e of the single magnet 
type for all sizes under 40,000 watts output. The magnet bars are 
of well annealed wrought iron, and the armatures are of the drum 
type, built up of thin charcoal iron discs. The cores are insulated 
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is business a rs to be a a 
acre trate, catably d Roible from the experience of Nettle- 
folds during their last financial year. The accounts show a net 
olds, orthe year of £123,210 7s. 7d., which with £4477 6s. 5d., 
Ire balance brought forward from last year, gives an available 
: aden of £127,687 14s. After deducting the interim dividend 
7 in January, there remains £101,568 19s., the distribution of 
hich is as follows :—Directors’ fees, £1500; to pay on July Ist a 
dividend of 5s. per share on the two g = shares, £5118 15s.; to 

on the ordinary shares a dividend of 10s., and a bonus also of 
mo £42,000; to ca forward, £52,950, The reserve fund 
tands at £49,093, The directors state that, in ‘‘ view of certain 
eventualities, they have considered it prudent to create out of the 
eeeite for the year an internal reserve fund ; and they may from 
fime to time either add or draw from this fund. The internal 
reserve fund and the securities representing it do not appear on 
the balance sheet.” 


yingone, Such a con- 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Munchester.—In most brands of pig iron prices have shown a 
further upward movement during the t week, and this has 
brought forward a considerable amount o inquiry, with a moderate 
weight of buying. Finished iron, however, remains without 
appreciable improvement ; but in the steel trade there is a stronger 
tone, and more business doing. In many quarters very little 
confidence is placed in the permanence of the improvement that 
has set in during the last fortnight, but lg byw makers, as a rule, 
are disposed to look more favourably to the future, and are very 
cautious about selling, except at decidedly better prices than have 
recently been obtainable. 

There was about a fair average attend on the Manchester Iron 
Exchange on Tuesday, with a better feeling all through. Since the 
previous market makers of pig iron in some cases have been selling 
pretty freely, and there was a general disposition to hold out for 
advanced prices. Local makers in the immediate district were not 
represented, but prices for Lancashire pig iron show more firmness. 
Makers of Lincolnshire and Derbyshire iron were in most cases 
quoting advances of quite 6d. to 1s. per ton on last week’s prices, 
Lincolnshire forge not being quoted under 40s., with foundry 
averaging 41s. 6d., and the best foundry brands of Derbyshire 
quoted at 46s, to 46s. 6d., less 25, delivered Manchester, One or 
two of the makers are already as fully sold as they care for the 
next two or three months, whilst others have booked some fairly- 
good lines at better prices than could be got last week ; and all 
through they are — firm in holding out for the full advance that 
is now being quoted. The top prices are perhaps not got very 
readily ; but at a little under these buyers would place orders 
freely. Outside brands offering in this market have generally 
stiffened up 6d, to 9d. per ton. Delivered equal to Manchester, 
good foundry Middlesbrough is not now quoted under 43s. 10d., 
net cash ; whilst in Scotch iron, Eglinton is now quoted at 44s, 9d. 
to 45s.; and Glengarnock at 45s. 6d., net prompt cash, delivered at 
the Lancashire ports. 

The manufactured ironmakers report rather more business coming 
forward, and some fairly-good orders have been booked in bars ; 
but any appreciably better es are scarcely obtainable. Lanca- 
shire bars, delivered in the Manchester district, still average 
£5 7s. 6d. to £5 10s., and North Staffordshire remain at £5 10s. to 
£5 12s, 6d. per ton. Sheets are still quoted at £7 to £7 5s. for 
lancashire, and £7 7s. 6d. to £7 10s. for Staffordshire, with 
Association list rates for hoops at £5 17s. 6d. for random, and 
£6 2s. 6d. for special cut lengths, delivered in the Manchester 
district. 

Rather more activity is reported in the steel trade, and a stronger 
tone generally. Hematites are quoted about 6d. above last week’s 

rices, makers not being dis’ to come below 54s, and 54s, 6d., 

ess 24, for small parcels of good foundry hematites, delivered to 
consumers in this district, but for large quantities considerably 
under this fi has been taken during the past week. In steel 
plates there is a moderate business stirring, and although one or 
two makers would still take £6 5s. per ton, £6 7s. 6d. represents 
more nearly the general quotation for good boiler-making qualities, 
delivered in the Manchester district. 

More firmness is shown in the metal market, and buyers have 
been placing their orders more freely. 

Ironfounders are here and there rather better off for work, but 
it can scarcely be said there is any really general improvement in 
this branch of trade. 

No specially new feature can be reported with regard to the 
engineering trades ; the position remains very much the same as I 
have reported of late. With exceptions here and there, establish- 
ments are generally only moderately supplied with work, and new 
orders for the most part still come forward only very slowly, so 
that engineers have very little work ahead. 

The directors of the Manchester Ship Canal have placed an order 
for four more sheds at their docks with Mr. Edward Wood, Ocean 
Ironworks, Manchester. These sheds will be built down the centre 
of the quays, and will range from 300ft. to 600ft. in length, and 
about 72ft. span. The roof, principal girders, and uprights 
are to be constructed entirely of steel, and the covering will consist 
of corrugated sheets and slates. These sheds have been designed 
to provide for the speedy transhipment of all kinds of goods, pre- 
parations being made to allow for the loading or unloading at 
7 point on the quays, 

The members of the Manchester Association of Engineers held 
their annual summer excursion on Saturday, when a party of about 
tifty proceeded to Macclestield and Alderley. The excursion was 
not so much devoted, as on previous occasions, to visiting works of 
special engineering interest, but at Macclesfield the various silk 
manufacturers threw open their mills for the inspection of the 
members and their friends, and several establishments—includi 
those of Messrs. J. and C. Brocklehurst and Messrs, Smales ani 
Co.—were gone through, the various processes and the most recent 
improv ts in inery being explained to the members and 
their friends, whilst a visit was also paid to the “Globe” cotton 
spinning and weaving mills. After a very busy morning spent in 
this manner, the members and friends sat down to lunch at the 
Pack Horse Hotel, and Mr. Thomas Daniels, the president, 
tendered on behalf of the party their hearty thanks to the pro- 
prietors and officials of the various mills for the opportunities 
afforded for inspecting their establishments. The party afterwards 
proceeded by carriages to Alderley Edge, where a very enjoyable 
trip was brought to a close by a tea at the Queen’s Hotel, and a 
——e ramble through the picturesque surroundings of the 

LW. 

One or two improvements in miners’ safety lamps have recently 
been made by Messrs. Richard Johnson, Clapham, and Morris, of 
Manchester. The first of these improvements embraces safety 
lamps of the ‘ Protector” pattern, whereby they are considerably 
simplified in their construction, whilst at the same time they are 
strengthened, and thus less liable to get damaged by the rough 
usage which is inevitable in a colliery, One of the features in 
this improved type of Protector lamp is, that instead of two bosses 
for the lock, which are usually riveted on the side of the lamp, one 
above the other, only one boss, and this is the lower one 
is required, and this being cast upon the lamp, instead 
of being riveted—the boss, in fact, forming a part of the 
casting—necessarily adds to the > of the lamp. A second 
improvement applies to the “J. C, M.” safety lamp, and enables 
it to burn petroleum oil, with either round or flat wicks. In this 
lamp the wick tube is surrounded by a dome-shaped fitting upon 
the plate, which, —- nickel-plated, acts as a reflector, and very 
materially increases the light given by the lamp. At the same 
time it prevents the flame spreading down the wick tube into the 
well, where the trimmer for bea sews | the lamp wick works. This 
improvement can be readily adapted to existing lamps, either of 
the Marsant or the Muesler pattern; and not only does the lamp 











give a better light, but, as it enables petroleum or other cheap 
mineral oil to be burnt, a very considerable saving is effected, in 
comparison with lamps burning only colza oils. 

Extreme depression continues to be reported all through the 
coal trade of this district, and with pits not running on an 
average more than three days per week, considerable stocks are 
accumulating. All descriptions of round coal are a drug upon the 
market, and although nominally there is no really quotable change, 
where sales of any weight are made special lots are offered in the 
market at excessively low figures. Best Wigan Arley coal at the 
pit mouth does not average more than 1ls.; Pemberton 4ft. and 
seconds Arley, 8s. 6d. to 9s.; common house coals, 7s, 6d.; and 
steam and forge coals, 6s. to 6s, 6d. per ton. Gas coal contracts, 
which are ually being settled, are going at very low figures, 
generally 1s. to 1s, 6d. under last year; 7s. to 7s. 3d. represent 
about the prices which have been taken for common screened 
coal, with the best qualities ranging from 8s. 3d. up to 8s. $d. 
per ton at the pit mouth, The very limited production of slack is 
causing increasing difficulty in meeting the requirements of con- 
sumers for engine fuel, and although prices are very firm they do 
not move further upward to any appreciable extent, and in one or 
two outside districts slack is, if anything, perhaps a trifle easier. 
At the pit mouth burgy averages 6s. Ba. to 6s, 9d.; best slack, 
5s, 3d. to 5s. 9d., in special cases ; medium, 4s, 3d. to 4s, 9d.; and 
common, about 4s, to 4s, 3d. per ton. 

The shipping trade remains in much the same unsatisfactory 
condition as reported for some time past, and very low prices are 
taken at the ports, steam coal being obtainable at 7s. 6d. per ton, 
or even less than this for delivery at the Garston Docks or the 
High Level, Liverpool. 

vrow.—There is a much firmer tone in the hematite pig iron 
trade, and a fuller business is being done in hematite warrants and 
in makers’ iron. Orders are being offered more freely, and makers 
are inclined to put in blast a few additional furnaces, but it is 
probable before any step of this nature is taken, there will be more 
positive proof than is shown at present of the permanency of the 
present revival in demand. In the meantime makers are quotin 
46s. 6d. to 47s, for parcels of mixed numbers of Bessemer iron, an 
warrant holders are quoting 45s, 3d. net cash, with buyers at 45s. 
Stocks are, practically speaking, steady, and represent about 
64,500 tons beyond the stocks which at present exist in makers’ 
yards. Thirty-five furnaces are in blast, but it is expected that 
one md two more will be blown in before the close of the present 
month. 

Iron ore is in quiet request, and prices are unchanged at 8s. 6d. 
to 9s. ed ton net at mines for ordinary qualities, 

steel makers are fairly employed on heavy rails, but have no 
work on hand for light or colliery sections. e orders offering for 
heavy rails are fairly good, and represent deliveries to both home 
and foreign railway companies. Prices are steady at £3 15s. per 
ton. In steel shipbuilding material the business doing is very 
quiet, and no orders have been booked here for plates, angles or 
other sections for some time. It is evident that at present prices 
makers cannot hope to make a'profit. The quotation for plates is 
at £5 12s. 6d. per ton, but other districts are selling at £5 to 
£5 2s, 6d. per ton. In tin-plate bars a fairly steady trade is doing, 
— being steady at £4 perton, Heavy steel castings for ship- 

uilding purposes are in demand, and local makers have recently 
booked some good orders. In otber branches of the steel trade, 
however, the busi doing is practically nil. 

Shipbuilders and engineers have not booked any new orders 
during this week, The demand for new tonnage is still very quiet, 
and competition is very keen for the few orders which are offering. 
The work in hand is getting very limited, and men are being paid 
off every week. 

Joal and coke are in very quiet demand, and prices are un- 
changed. There is but a small comparative consumption on 
shipping and steam account, and there is practically no domestic 
demand. 
ee is indifferently employed, and a large tonnage is lying 
idle, 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade continues in a most unsatisfactory condition. 
Coalowners are unwilling to initiate steps for the reduction of 
wages, although they all agree that such a step is absolutely 
necessary. They are looking to the men, or rather to the leaders 
of the men, to come forw: and assist them out of their straits. 
On reading the report of the Yorkshire Miners’ Association for the 
last year, I find the Barnsley Executive distinctly advise the York- 
shire colliers to hold what they have got. What they have got is 
40 per cent. over the prices of 1 In other districts per 
cent, of this has been given up. In South Wales, where the 
miners’ advances amounted to ae per cent., everything has been 
given up except 10 per cent. The position in this district is very 
easy to explain. At several of the collieries profitable contracts 
are running; at others coal-getting is carried on under exceptional 
advantages. In both these instances the owners, though wishful 
to reduce cost of production, are naturally reluctant to disturb 
existing arrangements. The bulk of the employers, however, are 
not so well off, and it is impossible for them to go on losing money. 
In spite, therefore, of the divided counsels amongst colliery pro- 
prietors, a way out of the difficulty must be found. Only two 
courses are possible—to close the pits that do not pay, or to give 
notice of an adequate reduction in wages. 

The situation in Derbyshire is quite as bad as in Yorkshire. The 
best that can be said for about a score of Derbyshire pits is that 
they have only worked four days each during the last fortnight, 
and it is broadly stated that while there is not one soft coal colliery 
in the whole country that is making a profit, some of the coal- 
owners are losing 1s. per ton on every ton of coal they sell. Thus, 
although two days a week only are being worked, the quantity of 
coal brought to bank is more than sufficient to meet the demand. 
All this, of course, means underselling. The miners appear con- 
tent to work two days with the 40 per cent. advances, rather than 
a full week with half of them taken off. The existing depression, 
of course, is partly owing to the diminished trade of the country, 
but it is also largely due to the cost of production being so great 
in Yorkshire over other districts, and causing remunerative con- 
tracts to be taken elsewhere. 

House coal trade is as languid as ever, the tonnage to London 
being under the average, sea-borne coal continuing to have the 
advantage. ‘Ihe decision of the Railway Conference to concede no 
reduction to metropolitan stations increases the difficulty. Silk- 
stones are from 9s. to 9s, 6d.; screened Flockton coal, 9s. to 9s. 6d.; 
Parkgate, 7s. 3d. to 7s. 6d.; thin seam _ beds, 7s. to 7s. 6d.; all at 
the pits. Steam coal for export from Hull is now picking up a bit, 
although the mischief done 5 the strike is not yet atan he The 
other Yorkshire ports did not benefit by the rupture as people 
thought, the business going, I mentioned at the time, to the Wear 
and the Tyne. The price is now at 8s, to 8s, 3d, The gas and locomo- 
tive coal contracts are being slowly placed at reductions of 9d. to 1s. 

rton. Engineslacks are from 4s, to 5s. 6d. per ton; smudge is not 
in om and any quantity can be had from 2s. 6d. to 3s, per ton. 
For West Coast hematites, 52s. to 53s. per ton is quoted ; East 
Coast, 50s. to 51s., delivered in Sheffield. Bessemer billets realise 
from £5 7s. 6d. to £5 12s. 6d.; Siemens-Martin acid steel is quoted 
at from £5 15s, to £6 per ton. Crucible steel is dull, although one 
or two good orders have been received. In several of the large 
establishments a considerable number of men have been discharged, 
others have been put upon short time, and the greatest difficulty is 
et in keeping the hands a 

very good business has been done all the season in agricultural 
implements, and the sections for ene harvest machinery. 
Beater plates for threshing machines have been in exceptional 
request, A | demand for chaff knives—though they are rather 
out of season—is reported, Scythes, sickles, hooks, &c., are very 





freely ordered, the large threshers and binders being unworkable 
on small — oy farms, Pines. oo be also as heavily ordered 
as ever, the shearing machine being limited to great woo! wing 
stations. There ake change to report in the lighter ctogie tones 
of cutlery, silver, and electro-plate, and tools. Both home and 
foreign orders are very light, and many artisans are but indiffer- 
ently employed. 3 

e gift of Sheffield to the Royal ange has been divided 
between several local firms. The cabinet of silver cutlery will 
made up as follows :—Silver spoons, &c., Messrs. James Dixon and 
Sons, Cornish-place; steel cutlery, Messrs. Joseph Rodgers and 
Sons ; silver fish cutlery, Messrs. Walker and Hall, Electro Works; 
fruit spoons, Messrs. John Round and Son ; steel cutlery, Messrs. 
Atkinson Brothers; silver spoons and forks, with chased ivory, 
Messrs. Martin, Hall, and Co. It is ex that sufficient fun 
will be forthcoming to add an extra cabinet case of silver breakfast 
cutlery. j amaang oc Butler and Co., Trinity Works, exhibited 
some fine examples of game cutlery, including their grouse spear- 
ponies knives, and the committee contemplate pet them to 

e list. 

The shareholders in the Ebbw Vale Steel, Iron, and Coal Com- 
pany, have this week received a gratifying report of its operations 

or the year ending 3lst March. In spite of the depression in 
trade, which has intensitied during the year, the company, under 
its new management, have made a profit sufficient to pay 24 per 
cent. on the ordinary shares, although, in view of the present out- 
look in business, it is considered advisable to spend the money in 
thoroughly re-establishing the undertaking. 

The directors of John Brown and Co., Atlas Steel and Ironworks, 
Sheffield, have announced a further dividend on the ordi 
shares of the company of 12s, 6d. per share, making, with the 
interim dividend paid last December, 74 per cent. for the year, as 
compared with 10 per cent. for the previous year. The depression 
in the coal, iron, military, railway, and marine material is the 
cause, 

Mr. Benjamin Folsom, whose resignation of the United States 
Consulate here I noted last week, has already had his successor 
appointed—Mr. Bennington Beale, who is expectei to take the 
duties at the beginning of July. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Mort life is undoubtedly manifested in trade generally in this 
district, and the improvement is steadily progressing. Consumers 
appear to have satisfied themselves that there is a revival, and that 
they will not be able to do better by waiting, but will be losers by 
doing so. Therefore they have, in most departments of the iron 
and steel and allied industries, begun to purchase rather freely, 
and are no po ye giving out orders for small quantities, but want 
large lots, and are anxious to buy for forward delivery. Large 
quantities of pig iron have been sold this week, and it was 
not the fault of the buyers that more was not purchased, 
because they were ready enough to buy, but sellers were rather 
indisposed to commit themselves further, when the tendency of 
prices is so decidedly upwards, and when the present prices are not 
such as will yield them a profit, though they are certainly 1s. per 
ton better than the rates which prevailed when the current upward 
movement set in. It would be bad policy to fill their books with 
orders which would not pay them, when there is every chance 
of their doing better by waiting, as the indications are all in 
favour of more active trade. is seems to be recognised by 
the fraternity of speculators, who have for a long time turned 
their attention to trades in which there was a ter likelihood 
of making money, but now advancing prices and brisker business 
are again attracting them, but hoiders of iron are not very ready 
to have anything to do with them, knowing how detrimental 
their operations have been in the past when the market has shown 
a turn downwards, for they have accentuated that turn, and 
brought about a collapse which might have been obviated if legiti- 
mate business had been allowed to rule. It is not regarded as a 
desirable feature that the speculator has made his ap nee in 
something like force, though it indicates that the future of the 
trade is rded as favourable. 

A considerable part of the improvement is brought about by the 
increased business in the shipbuilding industry, and that is due 
partly to the increase of employment for vessels and the better 
freights realised, but shipowners are more tempted to order new 


steamers by the very low prices which shipbuilders have been 
taking. ey have been building vessels for little more than 
half the price that they were realising four years ago, some 


steamers being supplied at £5 10s. per ton, it is said. It 
was felt that no lower _— than this were likely, and there- 
fore those who had to have new vessels took the opportunity 
to place the orders. Shipbuilders have seen their way to 
advance their quotations since, and this has stimulated owners 
into ordering more freely. One well-known shipping firm has 
recently given out orders for eleven steamers, and most of the 
leading companies have entered into contracts for the ay of 
one or more vessels, this being a good chance of replacing old or 
wrecked vessels. The autumn season is evidently going to be a 
much busier one for shipbuilders than they a month ago looked 
for, and in that case engineers, stee] manufacturers, and hematite 
pig iron makers will be in a better position. ; 

The prices of pig iron show further advances this week, and 
makers have more of their own way in fixing prices than they have 
had for years, because there is less competition with the merchants. 
The latter have been holding back, and have not bought more than 
will enable them to fulfil the contracts they have made ; therefore 
the surplus of iron which they can sell is very small, and they can- 
not well undersell the makers. The price of No. 3 Cleveland, 
G.M.B. pig iron, has been raised to 35s. per ton for prompt 
f.o.b, delivery; and nothing less than that will now b 
accepted. Makers will not sell for forward delivery at this 
price; but buyers would be glad to give 35s. for July and 
August delivery. Middlesbrough warrants have been put 
up to 35s. 2d. cash, though the stock in Connal’s stores in- 
creases, quantity held on Wednesday night being 68,976 tons, or 
1776 tons increase for the month. Shipments of pig iron are not 
so heavy this month as they were in May, but they are still good 
from Middlesbrough; up to Wednesday evening they reached 
62,788 tons, as compared with 70,612 tons in May to 21st. No.1 
Cleveland pig is up to 37s. 6d.; No. 4 foundry, 38s. 6d.; grey forge, 
32s, 9d.; ond mottled and white, 32s. 3d., all for prompt delivery. 
Forge qualities are not so readily sold as foundry pigs, o' to 
the depression which still exists in the finished iron trade, and in 
some cases grey forge can be obtained at as lowa figure as 32s, 6d. 
A marked improvement is to be reported in the demand for local 
hematite pigs, and producers have no difficulty in selling all they 
can make, The lowest that will be taken for mixed numbers is 
48s. 3d., and a good many firme are making 43s. 6d., there being 
thus a rise of 1s, per ton as compared with last month’s rates, but 
the advances nds be more, as ore alone has gone up 9d., which 
makes Is. 6d. per ton difference in the cost of production, while 
coke has advanced 3d. to 6d. And, moreover, a better price could 
be got without in any way being beatén in the competition with 
the West Coast firms in the chief markets. : eid 

As far as regards steel, there is nothing of which to complain in 
the progress of the improvement; good orders are being dis- 
tributed, and better prices realised not only for shipbuilding 
material, but also for rails. An order for 7500 tons of steel has 
been given out to a north-country firm by the Government for the 
Royal Dockyards, and local shipbuilders have been buying heavily, 
so that makers have been able to put up their price for plates to 
£5, and angles to £4 15s,, both f.o.t. and less 24 per cent. 
discount for cash on 10th of month following delivery. Boiler- 
makers have been buying more freely, and boiler-plates have 
gone up to £6, less 24 per cent, The large orders that have 
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been given out for rails by continental countries has reduced 
the competition materially in the rail trade, and some slight 
increase in quotations is made—in some cases heavy rails have 
been advanced to £3 17s. 6d. net at works. The exports of railway 
material to India this month have so far been very extensive— 
there are three |: vessels in the dock loading for that quarter, 
and two more are due this week. One of these steamers is about 
the largest that has ever visited the Tees. The exports of rails 
from the Tees have this month been larger than for a long period, 
and are more than treble those of last month. 

Ironfounders and engineers are doing a little better, as are also 
the bridge builders. Messrs. Head, Wrightson, and Co., of the 
Teesdale Iron and Engineering Works, Thornaby-on-Tees, have 
secured an order for bridgework for the Imperial State Railways, 
which the Chinese Government are laying down. There will be 
opened out a promising field for our producers of railway material. 

e Chinese have hitherto resisted all attempts to introduce rail- 
ways into their land, and even compelled the removal of a line 
that was laid down and worked by an English company for a time. 
The mandarin class were probably the most violent opponents of 
the new mode of locomotion, but now they are more Gosmmity 
inclined, and the Government taking the matter up is itself a good 
sign. At the third annual meeting of the shareholders of 
Head, Wrightson, and Company, it was announced that 
the company are better off for orders than they were 
six months ugo. The management were congratulated on 
having been able to realise 5 per cent. dividend in such a year as 
the past has been. especially when their difficulties had been so 
much increased by the Durham miners’ strike. At the shipyards 
on the Tyne, the joiners are on strike against a reduction of wages, 
but the matter is exciting little attention, and causes little incon- 
venience to the other workmen employed. They refuse to agree to 
a reduction of ls. per week, but it is hardly likely that they will be 
successful in their resistance. 

A movement is in progress at Newcastle and Gateshead for 
erecting a new high-level bridge across the Tyne for vehicular and 
passenger traffic, from Pilgrim-street, Newcastle, to Church-street, 
Gateshead, the cost to be about £200,000. 

Another new railway scheme is projected between Manchester 
and Glasgow, */4 Newcastle, Rochdale. and Burnley. Mr. John 
Baker, of London, is the promoter, and the whole of the surveying 
has been finished. It is said that the scheme is favourably received 
in the district to be traversed. With regard to the Durham East 
Coast Railway, the deputation from the inhabitants of Seaham 
Harbour has waited upon the Marquis of Londonderry, who is the 
chief landowner in the district proposed to be traversed by the 
line, and who last year opposed the Bill before the House of 
Commons Committee. The deputation believed that the making 
of the railway would be conducive to the prosperity of the port 
and district. Lord Londonderry said he had opposed the 
project because he looked upon it as an effort, not so much 
to benefit the district through which it was to run, but 
as a speculation, and which, when running powers were obtained 
over his line, would be sold to anyone who cared to buy. He 
was not opposed to such a railway if it could be proved that it 
would be of benefit to the port. The general manager of the 
North-Eastern Railway had intimated that that company was pre- 
pared to make such a line as soon as it could be shown that collieries 
would be sunk, and the population in this manner increased. He 
would give his full reply to the deputation later on. The Bill 
providing for the amalgamation of the Hull Docks with the North- 
Eastern Railway Company has been passed by the Select Committee 
of the House of Lords, subject to the condition that the railway 
company shall expend £500,000 within the next seven years on 
the improvement of the docks and their adaptation to modern 
requirements. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been active in the past week, 
with a further advance in prices, Scotch warrants having risen over 
42s. cash, Cleveland being at 35s., Cumberland hematite at 
* 3d. cash, and Middlesbrough hematite at 43s. 3d. fourteen 

ays. 

Some of the makers’ brands have been raised in price, and the 
quotations are now as follows :—G.M.B., Govan and Monkland, 
No. 1, 42s. 6d.; No. 3, 43s.; Carnbroe, No. 1, 44s.; No. 3, 43s.; 
Clyde, No. 1, 47s. 6d.; No. 3, 44s. 6d.; Gartsherrie and Calder, 
No. 1, 48s.; No. 3, 45s.; Summerlee, No. 1, 49s.; No. 3, 45s. 6d.; 
Langloan, No. 1, 54s. 6d.; No. 3, 45s. 6d.; Coltness, No. 1, 54s.; 
No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 49s.; No. 3, 
43s. 6d.; Dalmellington, No. 1, 45s.; No. 3, 43s.; Eglinton, No.1, 
44s,; No. 3, 43s.; Shotts, at Leith, No. 1, 51s.; No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 52s. 6d.; No. 3, 463. 6d. 

The shipments of pig iron from Scottish ports in the t week 
were 6380 tons, against 7122 in the corresponding week. There 
was despatched to Australia 520 tons, Holland 510, Germany 470, 
United States 200, Spain and Portugal 135, Russia 100, Canada 50, 
India 65, France 60, Belgium 50, other countries 59, the coastwise 
a being 4161, compared with 2974 tons in the same week 
o! 2. 

There is no change in the number of furnaces in blast, which is 
seventy-one, as compared with seventy-five at this time last year. 
The demand for special brands has been good. The foreign trade 
has certainly not come up to expectations. In fact, it is, so far, 
disappointing, and the exports of pig iron from January Ist till 
now are 5000 tons less than in the same period of iast year. There 
is, however, an increase of 10,000 tons in the coastwise shipments, 
which apparently indicates an important extension of cur trade 
with English consumers. 

Pig iron stocks in the warrant stores now show very little 
reduction, the reason given for this being that Scotch consumers 
find it advantageous to increase their purchases of Cleveland iron, 
which is relatively cheaper than Scotch. The imports of Cleveland 
pigs into Scotland since the beginning of the year have been 
172,452 tons, showing an increase of 58,867 over those of the corre- 
sponding period of 1892. 

There has been a little more appearance of movement in the 
hematite market, in.which, however, there is yet much room for 
improvement. Cumberland warrants are somewhat dearer than 
ig week, and Middlesbrough hematite has likewise risen 4d. to 

. per ton. 

e steel trade is firmer all round, both merchants and manu- 
facturers reporting an improved feeling. ‘The business being done 
is absorbed, however, without any difficulty on account of the large 
capacity of the works. At the same time prices are firmer, and a 
general advance of 2s. 6d. per ton has taken place since last week. 
The impression is that after the summer holidays business will, in 
all likelihood, assume a more active phase. In the meantime the 
works are better employed, and it is now understood that some 
additional orders for shipbuilding steel are in course of negotia- 
tion. 

In the malleable iron branch there is steadier employment. All 
the makers speak more cheerfully of the state of business. They 
have in hand more work than of late, and they find it less difficult 
to obtain full prices. As regards forward delivery, the makers are 
not inclined to enter into engagements unless at an advance on 
former rates. For current orders they quote the lowest grade of 
common bars £5 per ton, second grade £5 5s., highest grade 
£5 7s. 6d., best bars ranging up to £5 17s. 6d., all less the usual 
5 per cent. discount. 

e market forsheets is reported firmer not so much on account 
of increased business as because the production has been reduced 
through the very warm weather. Furnacemen and millmen have 
found it impossible to turn out anything like the usual quantity of 
material. Prices of sheets are firm on the basis of £7 5s., less 5 per 
cent. for singles, 

There was shipped from Glasgow in the past week locomotives 





worth £20,440; sewing machines, £4430 ; other machinery, £19,660; 
steel goods, £10,205 ; and general iron goods, £28,645. 

The restrictive policy of the miners, which has now been 
pursued for about a month, has not only led to all accumulations 
of coals being carried off, but occasioned a oe of supply 

ters an 








With regard to the business transacted on the Silesian iro; 
market, an improvement cannot be reported since last week On 
the contrary, there is perhaps rather less doing in the ig ie 
trade ; still, the blast furnace works have, on the whole to 
steadily employed. In the malleable iron branch little inquiry is 





which has firmed up the market. Coal 

generally report better demand and Ss prices. So far, 
however, the improvement is mainly in the home branch and for 
manufacturing purposes. Exports have been rather arrested by 
the firmer tendency in the market, and it is feared that this may 
tell on the business in succeeding weeks. The past week’s coal 
shipments from the Scottish ports were 152,239 tons, being 13,530 
more than in the preceding week, but 16,691 behind those of the 
same week of 1892. The aggregate quantity dispatched in the 
past twenty-two weeks of the current half-year is 2,824,789 tons, 
showing a decrease of 342,341 tons compared with the correspond- 
ing period of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A VERY absorbing subject during the week has been the rumoured 
amalgamation of the Taff Vale and Rhymney. From the first I 
have had doubts of the alliance, and the latest news—given in a 
semi-official manner in the leading daily of Wales—is that of a 
well-informed correspondent, who states that ‘the proposed union 
is off, for the present at least.” It is generally accepted that 
negotiations have been carried on between the two companies ; 
and that, up to a certain point, with a reasonable likelihood of 
coming to a successful termination. Then—according to my autho- 
rity—it transpired, amongst other difficulties, that powers for the 
amalgamation would have to be applied for to Parliament, and this 
was a matter requiring serious consideration. 

This will be evident, as it would mean a strong opposition in the 
field. For the present the movement appears to be suspended. 
Shares—Rhymney—are moderately firm, the good future ahead of 
this railway prohibiting a collapse. The latest transactions vary 
from £220 to #223. Taff Vales tirm at £83 4s. 

Tbe steam coal market at Cardiff continues brisk, and prices are 
firm. For the week ending Wednesday last, the exports amounted 
to 267,343 tons. Prices, best qualities, mid-week, were from 
10s. 3d. to 10s. 6d.; seconds, 9s. 3d. to 9s, 6d.; inferior, 8s. 6d. to 
9s. The improvement in small coal continues, and sales are being 
effected at 5s. 6d. There is no change in house coal, and coal- 
owners are pretty well resigned to the continuation of present 
slackness for the summer season. The unusual heat has told 
severely against this branch of the coal trade. Present prices are: 
Rhondda No. 3, 9s. 6d. to 9s, 9d.; brush, 7s. 6d. to 7s. 9d.; small, 
6s. to 6s. 6d. per ton. After a long period of depression, the 
Swansea coal trade is beginning to show better signs. Last week 
the shipments slightly exceeded 27,000 tons. In anthracite for 
foreign destinations more is being done, and last week 2650 tons 
were shipped to San Francisco. Newport maintained a fair 
average, and the dispatch coastwise amounted to 20,201 tons. 
There has been a slight hitch at Llanbradach with the pumping 
operations, but progress has been resumed. At Lleri, which is 
owned by some of the Clydach Company, a restart is expected, 
and at the Dowlais-Cardiff Colliery good headway is being made. 

Next month will witness the dispersion, by the auctioneer’s 
hammer, of the colliery plant of Dinas, the first of the Rhondda 
collieries of any importance to be started, and naturally the first 
to cease. The next generation will witness the successive endings 
of the new Rhondda collieries. Even now some of them, notably 
Treherbert, cannot be worked at the old contract of wages. The 
Dinas plant is a very large one. It includes, I note, two pairs of 
winding engines, four pairs of hauling engines, portable engines, 
locomotives, railway wagons, and a large quantity of rails. 

Two pits are being sunk at Aber, and the outlook is good. 

Now that we are in thorough summer heat, which has not 
unfrequently been accompanied with great explosions in the 
collieries of Wales, general interest has been attached to a case 
at Aberdare this week, two colliers having been summoned for 
having unlocked lamps in their possession in Nantmelin Collieries, 
by which, one collier giving his light to another, an explosion was 
caused, injuring both defendants. In consideration of the injury 
sustained, the Bench only inflicted a fine of 40s. each and costs. 
At the same court another collier was fined 10s. and costs for 
smoking on the outside of the lamp station of the 9ft. seam, Graig 
Colliery, Aberdare. 

A large number of colliers is out of work at the Clydach Col- 
lieries, where sinking to lower seams is going on, and pending 
completion, the Rhondda colliers are aiding the men who are out. 

On Monday there was a miners’ conference at Aberdare, which 
was well attended. It was denied on the part of the Powell- 
Duffryn men that a large number was willing to join the Miners’ 
Federation of Great Britain. On the contrary, the desire generally 
appears to be to form a federation simply amongst themselves. 
At the meeting the eight hours question was di d, but it was 
resolved that the conference had no power to deal with the matter. 

Patent fuel continues in good demand at Swansea, and large 
shipments have been made of late to France, Italy, and Algiers. 
There is also a steady demand at Cardiff. Price 9s. 3d. to 9s. 9d. 
Coke firm; prices remain. Pitwood advanced 3d. to 6d., stocks 
lessening at Cardiff. 

Messrs. Watts, Ward and Co., the well-known coalowners, have 
instructed, I hear, Messrs. Ropner and Sons, Stockton-on-Tees, to 
construct three new steamers—spar deck—with all the latest 
improvements. Each steamer will carry over 5000 tons deadweight. 

te was reported at Cardiff midweek that the Bristol new dock 
and railway scheme had been abandoned. It would appear that 
the Bristol Town Council have come to the conclusion that the 
committee having failed to arrive at a definite arrangement with 
the railway companies, it was advisable to withdraw that portion 
of the Corporation Bill which authorises the expenditure of 
£1,000,000 sterling on new docks. 

The committee have now been instructed to report upon the 
whole question of the traffic and improvement of the port, with a 
view of presenting a well-digested scheme next session, hence 
something yet may see the light. 

In the iron and steel trades there are no changes to record. 
Prices remain unaltered. A few small rail orders are in hand, but 
the bulk of trade continues to be tin-bar. Some degree of slack- 
ness was shown generally in the early part of the week, though 
there is no falling-off in consignments of iron ore principally to 
Blaenavon, Cyfarthfa, and Dowlais. 

There is nothing new to report at Tredegar. At Ebbw Vale the 
management is now in an excellent way for carrying out a first- 
class and expeditious business. At Swansea the drought is telling 
against tin-plate manufacture, and lessened exports are recorded. 
Last week the total was only 68,274 boxes; receipt from works 
89,392 boxes. There is no change in price. Makers are firm in 
resisting any lower figures. This is strongly shown ‘‘in the teeth,” 
so to state, of the low quotations moving in Liverpool. 

Lower prices than were quoted on Change this week cannot 
reasonably be expected, and, judging from fixtures and boats in, 
stocks next week will be considerably reduced. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

For many weeks past the elections and the “ Militiér-vorlage” 
have been uppermost in the public mind, and therefore very little 
actual business has been done in the iron and steel trades over 
here. In political, commercial, and agricultural circles the 
advantages and disadvantages of the measure are pointed out ina 
more or less moderate tone, which only tends to increase the want 
of confidence so universally complained of. Demand being very 
limited, prices naturally show a downward tendency. 





g forward ; compared to last week, the reserved iti 
buyers has increased. Sheets form an exception to the Lo to = 
in active request at fairly satisfactory prices. Steel makers ‘repr 
an pence eg slow demand coming forward, which may be well 
accounted for by the general slackness in the rail department, 

A normal business is done on the iron market in Austria-Hungary 
While for pig iron comparatively little inquiry has been coming in, 
the finished iron branch may be termed in a satisfactory condition, 
Girders and general structural material are brisk of sale, while bars 
are a trifle more quiet this week than last. In Hungary there is 
much activity going on in the building line. The repairing ang 
building of bridges in various parts of the kingdom, as well as the 
extension of existing railway lines, will secure a good and regular 
employment to the construction shops. Some firms are said to be 
contemplating the enlargement of their establishments. 

Hungarian business in coal is stated to have been since the year 
1888 as follows :— 


a aad Import. Export. Consumption, 
: 1. , T. 
1888 .. 2,724,892 .. 550,177 .. 79,808... 8,195,261 


1889 .. 2,889,678 .. 597,805 .. 81162 .. 3,406,411 
1890)... 3,243,910 .. 715,306 = .. = 82,731.) 8, 876,485 
1891... 8,884,488... 924,645... 89,089 4.4219, 404 
The coal trade of the capital, Budapest, is as follows :— 





a ae ee Consumption 
. om ’. 
1888... ., 510,651 4, 2. 144438 www. 496,27 

a «. = CRN «. = Tees « eS 
1sv0)w. Sw.) 491, 621 ee oe 19,410 eo ee 472,211 
18¥l_ 4. 3 ee §=68584,953 iw. ee 18,570 .. ee 516,883 


In 1890 the Hungarian State Railways paid no less than 
1,925,608 fl. for inland coal, and 216,606 fl. for foreign coal, In 
1891 the sum paid amounted to 2,143,678 fl. for inland, and 
344,674 fl. for foreign coal. 

Belgian iron trade still presents a gloomy picture. Prices are 
in most instances only nominal. Girders have been soid at the 
uncommcnly low quotation of 110f. p.t. For plates, likewise, 
large concessions are being made. The price for old rails ranges 
between 73°75f. to 74°90f. p.t. In France the business done on 
the iron market is small, but pretty regular. In the raw as 
well as in the finished iron department few orders are coming 
in, but still the works are sufficiently occupied generally. Re- 
garding the condition of prices, no change of any importance 
can be noticed since previous letters. Forge pig is standing at 4Sf. 
to 57f. p.t., while for foundry pig 68f. to 76°50f. p.t. is paid. 
Merchant bars, No. 2, are quoted 135f. to 145f. p.t.; angles, 138f, 
to 148f. p.t.; iron plates, No. 2, 160f. to 175f. p.t.; for steel rails, 
120f. to 144f. p.t. is given. In Paris, merchant bars are quoted 
150f. to 155f. p.t.; and for girders, 160f. to 165f. p.t. is asked. 

Rhenish-Westphalian iron business does not show any change 
since last week. Much reserve is practised on both sides, demand 
being limited to the most urgent requirements. Stocks show an 
increase, although production has been considerably restricted of 
late. Iron ore continues weak, in price as well as in demand, 
Prices are the same as previously quoted ; being for spathose iron 
ore, M. 7 to 7°80 p.t.; roasted do., M. 10°50 to 11 p.t.; while for 
Nassau red iron ore M. 9 p.t., free Dallenburg, is paid. In 
Luxemburg and Lorraine minette is paid with M. 2°50 to 
2°70, and 3°20 p.t., according to quality. For pig iron 
inland demand is small, which may be accounted for by the weak 
employment at most of the finished ironworks ; on foreign account 
there is also very little business done, so that most works will be 
regularly occupied for two to four weeks only. Prices are rather 
moving downwards, and it is not at all likely that a change in 
the direction of improvement will set in until many weeks have 
passed. In spiegeleisen there has been quite a regular business 
done during the last week, the price paid being still M. 51 p.t. 
for the 10 to 12 p.c. grade. Forge pig, No. 1, is quoted 
M. 45; No. 3, M. 42 p.t.; Siegerland dll forge quality is paid 
with M. 42 to 43 p.t.; hematite, M. 62 to 63; foundry, No. 1, 
stands at M.62; No.3, M.53 p.t. Basic isquoted M. 43 to 44p.t., 
and for Bessemer M. 59 to 50 p.t. is given. Luxemburg forge pig 
is quoted M. 42 p.t. at works, The reports coming in from the 
manufactured iron market are by no means encouraging. Few 
orders are coming in for bars, and the mills are no longer in active 
employment ; prices show a decided want of firmness. In hcops 
no change has taken place since last week. Girders are in lively 
request, but the everlasting complaint is that prices are much tco 
low, and in no proportion to those of the raw materials. The plate 
mills are, for the greater part at least, well and regularly employed ; 
prices are steady. Much the same can be told of sheets. The 
demand for wire and wire nails is a fairly good one, comparatively 
speaking. The account that can be given of the situation of 
foundries and machine factories is not a favourable one, for at 
most of the shops there is only an irregular activity going on, orders 
being scarce. 

Present list quotations, per ton at works, are as follows:—Good 
merchant bars, M. 120 to 122°50; angles, M. 127 to 130; girders, 
M. 87°50 to 95; hoops, M. 130 to 137°50; billets in basic and 
Bessemer, M. 85; heavy plates for boilermaking purposes, M. 150; 
tank ditto, M. 140; steel plates (Siemens-Martin), M. 140; tank 
ditto, M. 130; sheets, M. 140 to 145; Sieger thin sheets, M. 130; 
iron wire rods, common quality, M. 120; drawn wire in iron or 
steel, M. 100 to 125; wire nails, M. 127; rivets, M. 148 to 150; 
steel rails, M. 117; fish-plates, M. 87 to 110; steel sleepers, M. 106 ; 
complete sets of wheels and axles, M. 270 to 280; axles, M. 220; 
steel tires, M. 215 to 230; light section rails, M. 95 to 100. 

In 1891 German export to Spain was, in iron and iron manu- 
factured goods, 14,735 t.; in instruments and machines it was 
3203t. Import from Spain was 5836 t. in iron and iron manu- 
factured goods, while the import in machines, &c., was 11 t. only. 
To Portugal German export in iron and iron manufactured goods 
was 6369 t.: in instruments and machines it was 888 t. 

The total production of the mines and blast furnace works in 
Germany alk Luxemburg was in 1892:— 


Production of Mines. 





1892, 1891, 
t. t. 
Pit coal oo ce ce ce oe oe VERE tOD co 70,008,008 
Brown coal.. .. .. .. «. +. 20,077,981 .. 20,586,625 
Asphalte .. 22 ss se ce of 58,279 .. 49,150 
Rock enlt .. sc «2 «2 08 of 659,322 .. 666,793 
hi. Ss 26 “6 «0 «0 -# 802,630 .. 898,993 
Trom OF®@ cc ce ce ce ce «6ce «611,680,285 .. 10,667,522 
Zinc ore “- eb #6 800,167 .. 793,544 
Lead ore tae ae we 8 8 168,372 .. 159,215 
a ee ee 567,630 .. 587,626 
Silver and gold ore... .. .. « 19,819 .. 22,569 


Production of Blast Furnaces and Smelting Houses. 





Pig iron <b. es oe) eo ws. IRSA os «RN 
Zinc .. ee: sei es 988 .. 139,353 
Lead .. sabe oo bib eane 97,936. 05,615 
ere Cee eee ar ee 4,778 .. 24,091 
oil kilos. kilos. 
GR ss sc oe ss ee SOT Wo See 
Gold .. se ue ae (287604. — 8,076°66 


The value of output has, on the whole, decreased. For pit coal 
the decrease amounts to 62°6 million marks, pig iron 3°2, zinc 7°5, 
lead 2°7 million marks, for — 31 million marks, silver 2°0, and 
for gold 0°5 million marks, e value of brown coal has increased 
by 3°6 million marks, 

Reports from Algiers state that nineteen mines are being worked 
out of fifty-one; of these five are iron ore mines, three copper 
mines, seven zinc, and four lead mines, E 

The Breslau electric street railway has been opened to the public 
on the 14th inst, 
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LAUNCHES AND TRIAL TRIPS. 


On the 15th inst. Messrs. Gray and Co., of 
West Hartlepool, launched the Volute from their 
yard. She is the second of the larger type of 
steamers building by this firm to the account of 
Messrs. M. Samuel and Co., of London, and is 
intended for trading to the Kast with cargoes of 
jetroleum in bulk, and bringing general cargo 
homeward, For these services she has been built 
to the special designs, and under the superin- 
tendence, of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool, and is fitted 
with the latest and most. complete improvements 
for safety and for perfect ventilation of the holds, 
so as to preserve general cargo from injury from 
the potzolouan. She is 347ft. in length, 45ft. 6in. 
beam, and 28ft. 6in. deep, and is driven by 
engines taking steam from three boilers of extra 
large power. Her auxiliary machinety is of the 
most complete kind for quick discharge of cargo, 
there being seven hatches to work simultaneously, 
and she is fitted thoughout with powerful electric 
light, and with electric cargo lanterns and canal 
search light. The vessel has been built to Lloyd's 
highest class, and with special view to service 
through the Suez Canal. 

On Tuesday, the 13th inst., the s.s. Cimbria, a 

vory finely-modelled steel steam fish carrier, left 
the Cleveland Dockyard of Sir Raylton Dixon 
and Co., Middlesbrough, for the purpose of test- 
ing the speed and the general working of the 
vessel, She has been built for Danish owners, 
under the superintendence of Captain Solling, to 
carry from osland to the Hull and Grimsby 
market, and is provided with every appliance for 
insuring success in her special trade. Her lines, 
especially designed, are very fine and much 
admired. Holds for the carrying of the fish are 
provided with special insulation and large ice 
hold, and the after peak is fitted as a water 
ballast tank for the trimming of the vessel under 
varying conditions. Roomy accommodation for 
the captain and officers is placed aft, and this 
includes a very neatly decorated saloon. The 
principal dimensions of the vessel are:—Length 
45ft. 6in.; beam, 21ft. 6in.; depth, moulded, 
12ft. 4in.; and the engines have been fitted by 
the North-Eastern Marine Engineering Company, 
of Sunderland, the cylinders being 14in., 22in., 
and 35in. x 24in., with a large steel boiler, work- 
ing at 1601b. pressure. During the trials every- 
thing worked well, and the vessel will steam 11 
to 12 knots on her voyages in the Iceland fishing 
trade. 

On Thursday, 15th inst., there was launched 
from the yard of William Doxford and Sons, of 
Sunderland, a whaleback steamer—No. 218— 
which has been built on foreign account through 
Messrs. W. Johnson and Company, of Liverpool. 
This is the first vessel built in Great Britain 
of the American whaleback type under the 
“McDougall” patents. Her principal dimen- 
sions are—320ft. by 38°2ft. by 26ft., load draught 
19ft., and she is intended to carry about 3500 tons. 
She is fitted with triple-expansion engines, also 
by Messrs. Doxford, 23in., 37in., and 60in., by 
42in. stroke, and large single-ended boilers. The 
hull generally is of the whaleback design, and 
above this are erected seven towers forming 
pag on which are carried winches, derricl:s, 
cabins, &c., the two towers over the machinery 
space being much larger than the others, and 
upon them and around the engine and boiler 
openings are built the whole of the cabins, which 
are 7ft. above the hull proper, and are supported 
at the sides by large ventilating tubes, which are 
carried down through the decks and into the 
engine and boiler-room. The vessel has nine 
cargo hatchways, and as usual in whaleback 
steamers these are built without coamings, and 
are fitted with watertight iron covers which are 
bolted down, leaving the whole of the upper 
portion of the vessel clear of obstructions other 
than the towers already referred to. 

On Thursday, the 15th inst., there was launched 
from the shipbuilding yard of Messrs, W. Harkess 
and Son, Middlesbrough-on-Tees, a handsomely- 
modelled steel and iron screw steamer, specially 
designed and built for Messrs. J. Burnett and 
Sons, Mincing-lane, London, for their line of 
steamers which run from London to Paris; and 
for this purpose she has been constructed with 
masts and funnel made to lower by special 
machinery, so that she can pass under the low 
bridges that cross the river Seine. The dimen- 
sions are as follows :—Length 182ft. lin.; breadth 
moulded, 26ft. 6in.; depth moulded, 12ft. 9in. 

e vessel has a flush deck and raised poop and 
forecastle, which contain the accommodation for 

ers, Officers, and crew. She is fitted 
throughout with the most modern machinery, 
including direct steam windlass and three steam 
winches by Clarke, Chapman, and Co., Gates- 
head ; steam and hand-steering gear by Alley 
and McLellan, Glasgow. The engines are by 
Messrs. Westgarth, English, and Co., Middles- 
brough, having three cylinders 15hin. by 25in. by 
4lin. diameter by 27in. stroke. A large boiler 
which, ther with the donkey boiler and all 
deck machinery, works at a pressure of 1601b. 
per square inch. The vessel will carry a cargo of 
about 630 tons on a mean draught of 11ft., and 
has been built greatly in excess of Lloyd's require- 
ments for their 100 Al class. On leaving the 
ways she was named the Olive by Miss Burnett, 
daughter of the owner. 

The Elax—the fourth vessel built by Messrs. 
William Gray and Co. for Messrs. M. Samuel and 
Co., of London—proceeded to sea and was fully 
tried on the 12th inst. She is of rather larger 
dimensions than the first three built on this 
account by Messrs. Gray and Co., and her con- 
struction has, like them, been superintended by 
Messrs, Flannery, Baggallay, and Johnson, of 
London and Liverpool. She has a length of 
347ft., breadth of 45ft. 6in., and depth of 
28ft. 6in., and is driven by engines having 
cylinders of 26in., 424in., 70in. diameter, with 
45in, stroke, and taking steam from three large 
single-ended boilers of 14ft. diameter and 10ft. 
length. Her construction is very similar to that 
of the three previous vessels turned out by 
Messrs. Gray, she being intended for the same 
service of carrying petroleum to the East and 
returning with general cargo. She bears the 
same special fittings for this rag and for 
efficient and thorough ventilation to secure 
immunity from danger, and also to insure that 





no damage to ordinary cargo takes place, and as 
the experience with similar boats showed the 
thorough ventilation capable while the cargo is 
in, this is the most important feature, more 
especially in hot climates. Her machinery 
worked during the whole of trial in a most satis- 
factory manner, no stoppage nor cause for com- 
cn showing itself. Between 1400 and 1500- 
orse power were indicated by the engines 
driving the ship fully loaded between the Tyne 
and Dover at rae J 11 knots, when she pro- 
ceeded down Channel to take up her duty. 

On Tuesday, the 13th inst., the steam trawler 
Sea King, lately launched by Messrs. Cumming 
and Ellis from their shipyard at Inverkeithing, 
was taken down the Forth on her trial trip. A 
large number of gentlemen interested in the 
fishing trade were aboard, and the vessel, which 
is of exceptional size and power. was the subject 
of much remark. The dimensions of the Sea 
King, it may be mentioned here, are 112ft. by 
21ft. by 11ft. moulded, with engines capable of 
driving her a steady 12 knots at sea. After 
adjusting compasses the Sea King was headed 
for the measured mile at Gullane, when, as the 
result of a number of runs, a mean speed of 
12°52 knots was obtained, the engines, which 
were fitted by Muir and Houston, running 
smoothly and without a hitch the whole time, the 
steam blowing off at the boiler. Every satisfac- 
tion was expressed at the result of the trial, the 
speed obtained more than realising the expecta- 
tions of those concerned with the vessel. On the 
conclusion of the trial dinner was served in the 
saloon, where the various toasts suitable to such 
an occasion were given and responded to. The 
vessel was then headed for the North Sea, and on 
attaining the three mile limit, in order to give 
the company a practical demonstration of how 
trawling operations were conducted, the trawl 
gear was put overboard for about an hour. The 
operation of getting the gear aboard again was 
watched with great interest by the company, all 
the machinery in connection with taking it in 
board working smoothly and without a hitch. In 
the Sea King the trawl ports were arranged by 
the builders in such a way as was thought would 
keep the trawl hawsers square to the rollers at all 
times in getting the gear aboard, and their 
expectations regarding them were fully realised 
in all respects. On getting the nets aboard a fair 
quantity of fish was found, and the company on 
the run home were given a fish supper. The 
vessel arrived safely back in Leith, the whole 
company expressing their satisfaction at the 
pleasant day’s outing. Before parting the owners 
expressed their entire satisfaction with the result 
of the day’s trial in all respects, and with the 
strong, substantial, and well-finished character of 
the vessel in every way. 








THE PATENT JOURNAL. 


Condensed from ‘The Ulustrated Official Journa of 
Patents,” 


Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


6th June, 1893. 


11,037. Trres, C. Challiner, Manchester. 

11,038. VentrLaTine Hats, HeLmers, &c., N. Jacobson, 
Manchester. 

11,039. ENveLopr, H. Drake, Halifax. 

11,040. Makino CuLorineg, A. Brand, London. 

11,041. GLass Decoration, J. B, Adams, London. 

11,042. ArracHinc Door Hanpves, G. H. Webber, 

‘ow. 

11,043. Topacco Pipes, J. F. P. Massé, London. 

11,044. Sprines for Cycies, T. Scott and A. Baker, 
Nottingham. 

11,045. Cart, H. J. Way, London. 

11,046. Srrtinc GranutaR Mareriats, F. V. D. 
Wyngaert, Manchester. 

11,047. Dryinc Fasrics, F. Scott, E. Howard, W. 
Pickup, and W. Knowles, Manchester. 

11,048. Dentat Apparatus, A. 8. Richmond, Man- 
chester. 

11,049. Nap-RAISING Rouuers, F, E. Bernhardt, Man- 
chester. 

11,050. Makinc Wuee.s, W. 8. Rawson and J. Bonn, 
London. 

11,051. Sips’ Firtrncs and Tackie, G. M. Hamlyn, 
London. 

11,052. THeRMosTaTIC INSTRUMENTS, A. G. Brookes.— 
(G. W. Gregory, United States.) 

11,053. Mutes for STRINGED INSTRUMENTS, E. K. Heaps, 
Sheffield. 

11,054. CycLte Cranks, W. Roadhouse, Sheffield. 

11,055. Stanps for MemoriaL Wreatus, A. Cay, 
Aberdeen. 

11,056. Trres, 8. R. English, London. 

11,057. Screw Jacks, G. Tangye, London. 

. Fixine Pneumatic Trres, H. Field, Buckhurst 

ul, 

11,059. ComBINATION ADVERTISING Device, H. Mills, 
London. 

11,060. Boxine Gove, V. G. Horton, London. 

11,061. PREPARING MouLps for Castinc, T. Pedley, 


London. 

11,062. Brake for Cyciés, J. Ralph and J. A. Jordan, 
London. 

11,063. Mustcat Dotis, A. J. Boult.—-(W. A. Gay, 
United States.) 

11,064. StrppLinc PenHOLpeERs, W. P. Thompson.—({ W. 
Wallrodt, Germany.) 

11,065. FisHina Rops, W. H. Brookes, Manchester. 

11,066. Mitkinc Macuines, A. J. Boult.—(B. Atwater, 
United Stites.) 

11,067. Arir-cuns, W. P. Thompson.—(The Firm of 
Mayer and Grammelspacher, Germany.) 

11,068. PicruRE Frames, P. A. Becker and J. H. Clark, 
London. 

11,069. Propucine Lines of TELEGRAPH WIRES, W. P. 
Thompson.—(E. E. Ries and A. H. Henderson, United 
— 

11,070. CLosets, A. J. Boult.—(G. Baumgiirtel, Ger- 
many.) 

11,071. Fastenrna Cams, P. M. Justice.—(B. A. 
Blanton, jun., United States.) 

11,072. Vatves, A. A, Fisher, London. 

11,078, PyrorecHNIcAL Compositions, G. Gillischewski, 
London. 

11,074. THREAD Carps or Bogarns, F. Syhre, London, 

11,075. TrRaveLLInc Dressinac Baas, A. Barker, 
London. 

11,076. CanpLe Lamps, J. Crampton, London. 

11,077. Auromatic CrrcuvIT BREAKER, C. Peterson, 


ndon, 
11,078. ManuractuRE of Socks, &c., R. Spoendlin, 


ndaon,. 
11,079. Macuivery for Makino Bags, C, Anderson, 
London. 
81st May, 1893. 
—. IMPROVED Tents, E. G. McDougall Brodrick, 


ndon. 
1,081. Cycr.y Warets, W, A. Duncan, Londan, 





11,082. Marcu Boxes and Cicar Curtrers, J. W. Maillot, 
1 ondon. 
11,083. CycLe Tires, 8. Wood, London. 
11,084. Improvep Arc Execrric Lamps, 8. 8. Allin, 
London. 
11,085. Harr-curtinc and Wavinc Devices, 8. H. 
rocker, London. 
11,086. Horstinc Macuinery, H. Sinning and K. 
randau, London. 
11,087. Stup Links, H. Mothersol, London. 
11,088. Cicaretres, P. H. Newton.—(W. H. Butler, 
United States.) 
11,089. Macazine Fire-arms, G. G, M. Hardingham.— 
(7. R. R. Ashton and B. J. Kelly, Australia.) 
11,090. PpeventTinc Dravcurts under Doors, J. Poate, 
London. 
11,091. Press for Pressinc Straw, &c., 8S. W. Blyth, 


London. 
11,092. Exvecrric Batteries, M. L. M. Hellesen, 

London, 
1» Eee for Currinc TustLes, A. M. Cragoe, 

ndon 


11,094. Cake Cutters, U. D. Seltzer, London. 

11,095. ORNAMENTING WOODEN Surraces, W. M. Taylor, 
London. 

11,096. Rartway Coup.ines, L. 8. Manning, London. 

11,097. Water Supp.y1nc Apparatus for Locomotives, 
J.Y. Johnson.—{ The Automatic Water lank Company, 
United States.) 

11,098. MANUFACTURE of STONEWARE Pipes, H. Tugby, 
London. 

11,009. ELectric GLow Lamps, H. H. Lake.—(E. A. 
Colby, United States.) 

11,100. MippLincs Puririers, H. Seck, London. 

11,101. Connectinc Lasts ToceTHEeR, F. Piatton, 
London. 

me Pee ScrREw-MAKING Macuines, B. F. Wheeler, 

ndon. 

11,108. Generation of Heat, W. L. Teter and H. L. 
Webster, London. 
11,104. EvaporaTING 8S. M. Lillie, 

London. 
11,105. ELecrro.ytic Apparatus, T. Craney, London. 
3. ELECTROLYTIC CELLS, T. Craney, London. 
7. ELECTROLYTIC Apparatus, T. Craney, London. 
. ELEcTROLYsIs of Satts, T. Craney, London. 
. CHECKING CasH Payments, J. Jofeh, London. 
. COLOURED WaTERPROOF Fasrics, T. Birnbaum, 


APPARATUS, 


London. 

11,111. Spring Brake for Batu Cuairs, F. R. Bodley, 
London. 

11,112. Improvep Hose Carriaces, L. M. Johnson, 

ondon. 

11,113. ImpROVED CARTRIDGE SHELLS, C, E. Overbaugh, 
London. 

11,114. VeLocipepes, J. L. Watkins, London. 

11.115. Improvep Horse Hay-rake, F. L. Osborn, 
London. 

11,116. Privrers’ Gattey, W. T. Near and D. J. 
Deegan, London. 

11,117. Face-veit, J. Bolgiano, London. 

11,118. Brace and ATttTacHMENT therefor, T. B. Jack, 
London. 

11,119. SrerN WaerEL PROPELLED VessEts, R. J. 
Hammond, London. 

11,120. PappLE-WHEELS, R. J. Hammond, London. 

11,121. BREECH - LOADING FirRE- arms, T. Perkes, 
London. 

11,122. SeconpaRyY Batrerties or ACCUMULATORS, A. E. 
Peyrusson, London. 


7th June, 1898, 


11,128. AxLe Bearinos of VELOcIPEDEs, F, Oldfield, 
Coventry. 

11,124. Means of Propetiinc Cycies, B. Fairlee, 
London. 

11,125. Brusnes Mape of Hearuer, E. Hewitt, 
Newbury. 

11,126. Wirep Pxeumatic Tire, Rudge, Wedge, and 
Co., Wolverhampton. 

11,127. Means of Makinc Lock Nuts, J. R. Peacock, 
Nottingham. 

11,128. ConsTRUCTION of CycLE Frames, T. P. Cullen, 
Dublin. 

11,129. PNeumatic Tires for Cycies, G. V. Priestley, 


Leeds. 
11,130. Stop Motions for Looms, J. Vickerman, Long- 
ford. 


11,131. Sroves for BurNninGc Benzouine, F. Leuke, 
Birmingham. 

11,132. Nozzite for Gas Encines, W. Anyon, Man- 
chester. 

ag ns Sroprer for Hot-waTer Borrties, W. H. Slade, 

ndon. 

11,134. ONE-WHEEL SuLkey, H. Hilton, Dublin. 

11,135. Cycre Lamps, G. F. Fitter and J. Burley, 
Birmingham. 

11,136. Drivinc MECHANISM for VELOCIPEDES, J. J. 
Tyrrell, Dublin. 

11,137. TREATMENT of CoLourING Matters, A. Ash- 
worth, Bury. 

11,138. Improvep Gas Encornes, G. A. Jarvis, Birming- 
ham. 

11,139. Sream Generators, G. H. Herbert and A. 
Marr, Manchester. 

11,140. ORNAMENTATION of TEXTILE Fasrics, W. G. 
Pond, Nottingham. 

11,141. Joint Friances of Pires, J. Dick, jun., 


ow. 

11,142. PNeumatic TrrEs for WHEELS, G. A. Macbeth, 
London. 

11,143. ELectricaL Switcues, C. M. Dorman and R. A. 
Smith, Salford. 

11,144. HicH-PREssURE STEAM JoINTING, J. J. Rogers 
and A. E. Mills, Swansea. 

11,145. Locks and Latcues, G. Spencer, Birmingham. 

11,146. TREATMENT of LeGumiINous SeEeEps, K. T. 
Sutherland, G. Esdaile, and C. C. Beatson, Man- 
chester. 

11,147. CoLovrinc Matters, A. Liebmann and A. 
Studer, Manchester. 

11,148. Wrencu, W. Bill, London. 

11,149. VeLomeETER, V. Canrobert and W. D. Welford, 
South Shields. 

11,150. ImpRovED VELOCIPEDE SADDLES, A. V. Spratley, 
London. 

11,151. KNIFE-CLEANING Macaig, G. J. A. Comont, 


mdon. 
11,152. FASTENING PNEUMATIC WHEEL TiREs, D. Dods, 


mdon. 

11,153. DryiNG DistILLers’ WasuHes, W. P. Thompson. 
—(Actien Maschinenblau-Anstalt vorm. Vennleth and 
Ellenberger, Germany.) 

11,154. Fryisninc Boor Soies and HEE Ls, S. J. Pegg, 


mdon. 
11,155. AGRICULTURAL DRILLs, J. L. and L. B. Ashurst, 
n 
11,156. 
ond 
11,157. Roorine Titz, A. Walshaw, London. 
11,158. MANUFACTURE of Fish KNives and Forks, 
Elkington and Co. and J. A. Brooks, London 
11,159. TRAVELLING Dressine Bags, &c., A. Barker, 
London. 
11,160. TRAVELLING Baa Construction, A. Barker, 


on. 
Sanitary NaPkIN, J. Hothersall and J. Kippax, 
on. 


mdon. 

11,161. PREVENTING DREssEs OpEninG, A. Johnstone, 
London, 

11,162. PERFORATED CHEST PRoTEcTORS, G. F. Adams, 
Birmingham. 

11,163, PROPELLING and STEERING VESSELS, E. Garnier, 


ondon, 
11,164. Metat Canoz OvurriacErR, A. T. Chamberlain, 

London 
11,165. Hotpinc BuitpERs’ GavceE Lines, A. 8. Snyder, 


mdon. 

11,166. OpviaTING DeaD CENTRE in ENGINEs, W. Knapp, 
London. 

11,167. Puzzur, J. E. J. Bessant, London, 

11,168. Arc Lamps, B. Death, London. 

11,169. Metaiic Packine for Pystons, G. Garnett, 
London, 





11,170. Cover Rims, J. Read, T. Maples, and W. J. 
Alley, London. 

11,171. Cycies, H. J. Heinze, London. 

ll por Locomotive Cuimney Dravucut, F. Strattner, 

ndaon. 

11,173. Cycie, &c., Gear, L. Serwotka and M. Kohl, 
London. 

a CANDLE EXTINGUISHER, J. Bach and W. Giese, 

11,175. ANGLER's Forceps, H. A. Murton, London. 

11,176. EvecrricaL Inpicators, J. T. Gent, A. W. 
Staveley, and I. H. Parsons, London. 

11,177. Exvecrric Lamps, P. Ward and E. Cooper, 


mdon, 

11,178. AGRICULTURAL IMPLEMENT, C. C. Stockard, 
London. 

11,179. Macazine Cameras, 8. D. Williams, Newport, 


Mon. 
11,180, CaBLe Tramway or Raitway, J. B. Smithman, 
London. = 
11,181. Pnreumatic Tire, G. Hiller, Germany. 
11,182. AMALGAMATING AppaRaTus, &c., W. A. Green, 
ndon. 
11,183. SusBMARINE CABLE GRAPNELS, W. C. Johnson, 
11,184. ELecrric Communication between APARTMENTS, 
Siemens Brothers and Co.—(F. £. Morgan and H. EB. 
Walter, United States.) 
11,185. Gas Meters, W. E. Price, London. 
— Toy Apparatus, T. A. Deverell and A. Benzon, 
ndon. 
11,187. Posts and Raitways, J. Parker, Birmingham. 
11,188. Horse Rakes, E. Sunderland, London. 
11,189. Improved GLass Cuttine Device, A. J. Randell, 


ndon. . 
11,190. Topacco Pipe Cap or Cover, J. T. Kamcke, 
on. 
11,191. Raitway and other Ticket Hotpers, 8. Block, 


London. 
11,192. Seep PLANTING IMPLEMENT, D. J. Bowser, 

ondon. 
11,198. Wes Printina, &c., Machines, R. C. Annand, 

zondon. 
11,194. New Propuct from Onions, W. Hutchings, 


ndon. 
11,195. Means for Orpeninc Letters, P. 8S. Watkins, 


mdon. 

11,196. OpEN Pneumatic WHEEL for Cycues, F. Lyst, 
London. 

11,197. Toy SunsHapE, E. Horne, London. 

11,198. Pencit Cases, F. Edmonds, London. 

11,199. AtTracHING Pneumatic Tires, J. H. Barry, 
London. : 

11,200. PNeumatic Trres, S. S. Allin, London. 

11,201. ManuracTuReE of Boor, &c., HEELS, C. Tissier, 
London. 

11,202. Dyeinc StLk Fieres, H. H. Lake.—(The firm of 
G. Rusconi fu L., Italy.) 

11,203. Compinep Letrer and Envevopr, E. B. Clifford, 
London. 

11,204. Watch Ho.tper for Cycies, P. H. Di Marco, 
London. 

8th June, 1893, 


11,205. Screw for AgeRIaAL Macuines, D. Graham, 
mdon. 
11,206. Hooxs for Coats, C. J. Adie and G. Evans, 
Birmingham. 
11,207. Macuinery for EVAPORATING PETROLEUM, G.V. 
Priestley, Leeds. 
H. Johnson, 


11,208. ConsTRUCTION 
Dudley. 

11,209. ENvELopes, W. B. Palmer, Bristol. 

11,210. Cameras, S. H. Brittain and G. D. Hughes, 
Birmingham. 

11,211. Trap for Drains, J. Carter, Cosham. 

11,212. Cameras, J. F. Parsons, Bristol. 

11,213. Pweumatic Sarety Bicycies, F. C. Keene, 
Bournemouth. 

11,214. Naixs, C. V. Howitt, Birmingham. 

11,215. UmBRELLas and Parasois, W. Holland, jun., 
Birmingham. 

11,216. StaBLe Privars, C. and L. P. Mackenzie, 
Edinburgh. 

11,217. Dritiinc Macuiyes, A. Herbert, Coventry. 

. Macuinery for Dousitine THreEaps, G. V. 
Priestley, Leeds. 

11,219. Game, W. H. Jago, London. 

11,220. AppaRATUus for Dryinc Grary, J. and W. 
Dunn, Glasgow. 

11,221. Carpinc Enarnes, S. Wade, Bradford. 

11,222. Cycies, W. Ward, C. Witham, and J. Crossley, 
Manchester. 

11,223. Tarcet, R. Kolban, Manchester. 

11,224. HanpInG Fives, F. A. Harris and Thewlis and 
Griffiths, Warrington. 

11,225. SHutrLe SweE.ts for Looms, J. Jucker, Man- 
chester. 

11,226. LicHtrnc Compositions, A. Lange, 
chester. 

11,227. WHEELS, G. L. Scott, Manchester. 

11,228. Damp-proor Covers for Boots, F. J. Palmer, 
Dawlish. 

11.229. Cork Extractors, J. Aspinall, Barnsley. 

11,230. Corks, J. Aspinall, Barnsley. 

11,231. Borr.es, J. Aspinall, Barnsley. 

11,232, Apparatus for CurRBING Horsgs, L. P. Thomas, 
London. 

11,233. AnGLEeRS’ Tray, 8. Allcock. —(4. Ehinant, 
Germany.) 

11,234. EveLet, M. Twomey, Cork. 

11,235. Etectric Motor Fans, J. A. Wade, Fairfield, 
near Liverpool. 

11,236. Hoists, &c., R. Priest and W. Morrall, Bir- 
mingham. 

11,237. Curtine CarpBoaRD, L. Myers and C. B. 
Ketley, Birmingham. 

11,238. CycLe Pepats, E. Warwick.—(T. Broadbent, 
United States.) 

11,239. Connections to Mary Pires, T. T. Towlson, 
Norwich. 

11,240. CycLe Bearines, G. Gibson and J. R. Moore, 
Newcastle-on-Tyne. 

11,241. ImproveD Bat Bearines, H. G. Turner, Man- 
chester. 

11,242. Motor, J. Griffiths, London. 

11,243. Grinpina AvTTacHMENrs for Latugs, A. G. 
Brookes.—(C. D. Fuller, United States.) 

11,244, PEDOMOTIVE AMBULANCE, R. P. Hannaford, 


of TRAMCARS, 


Man- 


mdon. 
11,245. Gairers, E. Underwood and C. 8, Fern, 
London. 
11,246. ImpRovED PuzzLE or Gamr, A. Stewart, 
mdon. 
11,247. Beartna of Bicycres, &e., J. V. Pugh, 
London. 
11,248. TREATMENT of LeaTHER, R. T. Gillibrand, 
London. 
11,249. Fituinc Borries with Arratep Liquips, J. 
McEwen, London. 
11,250. Improvep Horse Cuipper, J. F. Wright, 


London. 
11,251. CioseT Seat Cover or Lip, L. Schénfield, Bir- 
gham. 
— Maxine Topacco CoverReD Cicars, R. Blum, 
naon. 
11,258. Lessentrna the Force of Impact of FaLiina 
Boptegs, G. M. Hamlyn, London. 
11,254. Frames for SpinninG Fisres, A. W. Metcalfe, 


ndon. 
—_, Macaryes for Carvinc Woop, T. Ryland, 


ndon. 
ye IMPROVED VELOCIPEDES, R. W. Thomas, 
ndon. 

11,257. Taps, D. C. M. Fitzmaurice, London, 

11,258. Bae for Postat Purposss, E. Harris, Ealing. 

11,259. Automatic WINDING MecHanisM, J. B. Hum- 

recht, London. 

11,260. Sappies, J. M. Burnup.—(G. Bowrrelley, 
France.) 

11,261. PorTABLE Mup Guarp for Cyoxss, A. Appleby, 


irmingham. 
11,262. Tires for WHERLS of VenIcLES, W. B. Downey, 
London, : 
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11,268. Fry Brosn, D. J. Smith and C. Flint, 
London. 


11,264. ParLour Tennis, N. B. Dennys, London. 
hl, 265. Hormmun's Connnor Ravonpes, J. G. Hofmeier, 


London. 
11,266. Apvertistinc Devices, A. J. Boult.—(@. F. 
Burton, Canada.) 
~ _ TARGETS, J. E. Price, Liverpool. 
268. Lasts for Boors, W. E. Burnell and W. Evans, 


don. 
nh, -_ Paps for the Feet of Horses, A. Barker, Man- 


iter. 
11,270. Brxpers, W. E. Dyre, London. 
i, 271. Mutes, J. Edge.—(P. Koorkin and W. Bige, 


ussia, 
11,272. Treatine LeatHer Wasre, J. Bergmann, 
London. 


11,273. Tires, R. W. Griffiths, London. 

11,274. Pencit SHarpener, G. Ashworth, London. 
11,275. Cuvurns, J. H. H. Duncan, London. 

ll 276. a W. V. Wilson and W. B. Priest, 


ll, vor Revessixc and Seeepine Tramcars, H. P. Holt, 
1s78. —— G. W. Smiley and F. W. Dunlap, 
London. 


11,279. poe Cuarr, J. R. Bell, London. 
11,280. \ ~aeeoeean of Watcues, L. Desmousseaux, 


ll, $1, Lierso Laps or Recepracies, W. Galbraith, 

— Rockixe Motion of Crapies, J. Hounsell, 

ll, 88. Pontance BULLet-PROOF SHIELD, F. Boynton, 

11,284. GLove and other Fastenres, C. Bennett, 
London. 

11,285. Pianos, W. Menzel and A. Wachsmund, 


rlin. 
11,286. Fcrnace for Compustine Coat Dvst, G. Hilli- 
ger, London. 
11,287. Heaters, E. Young, London. 
11,288. CLosets, F. W. Rima, London. 
ll, "289. Merers, W. Curle, London. 
11,200. Maxkrxo ToBacco Povucues, H. L. Ettinghausen, 


ion. 
11,291. Prrytixc Macutyes, R. C. Annand and W. H. 
Blakeney, London. 
ll a Tires for CycLE WaHeEELs, A. Bates, 
mn: 
11, " + gauatiaaa Evevatine Porators, C. A. Ash, 


on. 
11,294. Automatic ELectric Excuance, R. Pippette, 
ndon. 
11,295. Hotper for Birrtiarp Cwatks, C. Davis, 
London. 
11,296. Brake, W. H. Payne-Gallivey, P. P. Hills, and 
T. Shakespeare, London. 
— and Riws of Cyctes, &c., G. B. Smith, 
11,298. ‘aaa, A. Hopkinson and J. Hopkinson, 
11,299. Etzcrao- MAGNETIC Macutne, M. R. von Léon, 
11,300. a and TakE-vP Device, G. F. Gregory, 
Londo! 


n. 
11,301. Manvractvre of Suives or Bunas, A. Hartley, 
Brighton. 
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11,802. Victron Expanpine Eoo-cvp, G. W. Frost, 
Lincoln. 


11,303. Protrocrapuic Stanps, H. J., A. S., and G. A. 
Spratt, London. 
11,304. een Cisterns for Urrvats, H. Sutcliffe, 


— "Toensen Carrier for Cycuists, A. P. Lebas, 

nm 

11,306. The Otympic Tire, G. E. Rees, Bolton. 

11,307. Dritt Howper for Larues, A. Adams and J. 
Barlow, Nottingham. 

11,308. CHickeN Drixxinc Troven, C. Barnett, 


urrey. 

11,309. IneRoveD UMBRELLA or SunsHane, G. F. Cotton, 
London. 

11,310. MaNHOLE Covers, R. Brown and W. R. Wood, 


11,811. CoLiar Strvp, J. C. Halxett, London. 

11,312. Covupiines for Raitway Wacons, A. Rush- 
forth, Bradford. 

11,318. MecHanicaL Worp Bviiper, A. H. Smith, 
Stoke-on-Trent. 

11,314. CycLe ComprxaTioy WHEEL, E. Humphreys, 


Manchester. 

11,315. Craxes, H. J. Coles, London. 

11,316. Pouncninc Frire-cLay Twyeres, R. Graves, 
Cumberland. 

11,317. Sugstircte for Pumice Stove, H. Salmon and 
J. E. Whiting, Leeds. 

11,318. Grit Sprxsino, J. Barbour, A. Combe, and J. 
Ford, Halifax 

11,319 Sur PiYING Foop to CartrT.e, G. H. W. Alderson, 
Sheffield. 

11,320. Grass Cuttinc Sears, W. K. Wilkinson, jun., 


ax. 
11,321. Sweerrxc Brusnes, W. Haworth, Halifax. 
11,322. Macuives for CLEANING Knives, T. Bradbear, 


11,328, CovpLixa, J. Eley, Essex. 
11; 324. SIFTING and Disposixa Crspers, J. Pumphrey, 


11,325. Sas OPENER and VENTILATOR, J. Lambert, 
Middles h. 

11,326. Setr-actinc Mvutes, &c., W. H. Rhodes, Man- 
co r. 

11,827. Kyire CLeaner, J. L. Jordan and F. Thomas, 
Devon. 

11,328. + nga Cap for Bearrnas, G. Houghton, 

11,329. ated W. Shaw, T. Harrison, and R. H. 

11,330. Sprixa Tires for Wueets, 8S. B. Sheridan, 
London. 


11,381. Fans, H. B. Daglish, Liverpool. 
11,832. Lusricatine Pitch Cuarnys, C. Keizer, Liver- 


pool. 

11,833. ae Juice Evaporation, C. H. E. Kitchener, 
Londo 

11,834. Corros Reet Manvuracture, H. E. Wollmer, 
Mancheste 


11,335. Soap au, T. Wittkugel, London. 
11,336. PARAGON Lerrer Carp, T. Heath, Devon. 
11,337. CLosisc Hixce Bianks, J. and T. C. Bigwood, 


irmingham. 
11,888. Tire Covers, H. Eagle and G. Dixon, New- 
castle-on 


-Tyne. 
11,389. Steam ~tedeel B. and J. 8. Watson, New- 
e-on- 
11,840. Boots ae Suogs, C. Ferguson and R. Dee, 
Walthamstow. ‘ 


se Maxixo Doors, W. Whitley and W. Long- 


, Keighley. 
ll, —— ‘Ponrsne = Fotpine Macuine, W. Hayward, 
Loi 


11,348. aowen Trap, C. Oaks, London. 
il; a E. A. Goddin med M. Atkinson, 


11,845. Darvixa and RELEasING SHUTTLES, W. Gardner, 
—, Foa-HoRN for Locomotives, W. Dewhirst, 


on. 
11,347. Nap-Raistxc Macurves, C. E. Moser, London. 
ll, 348. Water Gauce for Steam Boiters, C. McLaren, 


hester. 
11,349. Syrince, W. R. North, London. 
11,850. Hixees for CLoTHEs MamDEns, W. H. Harrap, 
London. 
11,351. Trees, J. Pearman, London. 
2. Non-SLipprne TrrE, P. A. Nix and R. T. Taylor, 
on. 
11,358. PaotocrapHic Cameras, C. Peczenik, London. 
11, ‘354. — for BicycLe WHEELS, C, E. Kelway, 





Wasuinc and Dryine GALVANISED SHEETs, 
= vies Brothers and Co., Ld., and 8. T. Thomas, 


— Trres, E. B. Parnell, London. 
“—— Lavies’ "SKrRTs and DRESSES, E. G. Lewis, 


11,858. Rosser Tvusinc for Tires, J. F. Palmer, 
London 


11,859. Ramway Sionatiixc, E. Y. Walsh, Man- 
chester. 

11,360. Scurcnine Fisrovs Stems, H. Lockwood and 
A. T. Hall, London. 

11,861. . oe of Corron Seep, W. P. Thompson. 
“WW. H. Steal, ——.) 

11,362. a — J similar Toous, W. K. Birkinshaw, 


11,363. “Damesmo Meat, A. Watkins and J. Watt, 
London. 

o— Cyc.es, C. R. Binney, London. 

11,865. PHotoaraPH Frames, A. Cohn. —(S. Posen, 
Gane ) 

11,366. On Lamps, V. G. Webb and C. Bedwell, 
London 

ll, 1,807. Daconarive Device, A. Tuck and F. P. Scott, 

ni 

11,368. Grinpinc Apparatus, N. Browne. —(J. W. 
‘Newall, —_ 

11,369. INSULATING Compounp, A. Gentzsch, J. Gold- 
schmidt, and E. R. von Scanavi, London. 

11,870. Removine O11 from Correr Berries, G. H. E. 
Quell: matz, London. 

11,871. Fire Escapes, J. C. Merryweather and A. J. 
Hutson, London. 

11,872. BELLS, L. M. Trickey, London, 

ll, S78. Sn Sreerinc MecuanisM for Boats, J. P, Holland, 


11,874. Gevrcane for Rops and Tvuses, A. Thomson, 
London. 

11,875. AncHor, I. A. Cawley, Brighton. 

11,876. VeLocrpepE Drivinc Gear, R. Haddan.—(F. 
Giraud, France.) . 

11,377 WHEEL Tires, R. Haddan.—(C. Schoutteten, 
Belgi um.) 

11,378. Trres, T. R. Piner, London. 

11. 379. ALUMINIUM TANNICO-TARTARICU mM, J. Wetter. 
(The; firm of J. D. Riedel, Germany.) 

11,880. NevurRAL ALUMINIUM Sa.icyLate, J. Wetter.— 
(The ; firm of J. D. Riedel, Germany.) 

11,381. Pyeumatic Tires, J. Frank, London. 

iL, _— — Devices for Horses, A. J. Mitten, 


ll $88. _— for Intarmp Fioors, &c., P. Servais, 


mn. 
11,884. Reoutatine Exectricat Generators, J. 8. 
Raworth, London. 
11,385. Stoppers for Borr.es and Jars, G. Michaelson, 
London. 


ll, "edly PICKLING Meats, A. Stagg and T. G. Stevens, 


11,387. MicropHonss, Sir C. 8. Forbes, Bart., London. 
ll, "888, CRaNE REGISTERING MEcHANISM, W. Rahtz, 
London. 
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11,889. Fastentnc Kerrie Lip Kwoss, W. J. Kay, 
Sheffield. : 

11,390. SHetTeR for Matcu Boxes, D. W. Haddon, 
Bi ham. 


11,391. Dynamo Etectric Macuixes, R. Shepherd, 
London. 

11,392. Trres, J. 8S. D. Shanks, J. Bowles, 8. Moreland, 
and R. Wylie, Belfast. 

11,393. Hancinc Frame for Om Lamps, J. Holroyd, 
‘A 


ecrington. 
11,394. SHUTTLE Pees, J. Northrop, Bradford. 
ll, "395, EFFecTING FuRNACE ComBustion, W. Bracewell, 
Black 


11,396. Gitt Bars, J. Barbour, Halifax. 
hi, "307. Distxrectinc Apparatus, F. Clarkson, T 
don, and A. Moore, Brentford. 
11,898. DeTacHABLE Pyeumatic CycLe Tires, A. Black, 
Dundee 


11,399. = Motion for Looms, H. Bourgeois, 
Manchester. 

11,400. RENDERING PNEUMATIC TIRES PUNCTURE PRoor, 
C. Fitch and W. Hooker, Kent. 

11,401. Sarery Guarp for Borries, N. Davis and J. 8. 
‘Ashmead, Birmingham. 

11,402. SMOKE EJEcTOR for Rartway CaRRIAGEs, R. A. 


ire. 
11,403. CLEANING Corron Seep, J. Law, T. Horrocks, 
R. J. H. Riley, and F. G. Hodgson, Halifax. 
11,404. ProvectiLes, J. Fletcher, Fulshaw, vid Man- 
chester. 
ll, all Dovste-Lirt Dossies, B. Lupton and R. H. 


11,406. “Reoitenixo Amounts Pain, W. M. Llewellin 
and J . Jofeh, Bristol. 

11,407. Gas ENGINES, F. W. Lanchester, Birmingham. 

11,408. Fasteners for FLEXIBLE PackinG Cases, W. de 
C. Prideaux, Bristol. 

11,409. Weicutnc Macutvery, J. 8. Pooley, Liverpool. 

11,410. WaTER-cLosets, J. Shanks, Glasgow. 

11,411. Scaxe for use of AncurTects, &c., T. G. Worbey, 
London. 

ll, tf ADJUSTABLE Book SHetves, G. Wenker, Brad- 
f 


11,413, Macuives for Drawisc Merats, H. Dollman, 
Birn 
11,414. APPARATUS for Scorrnc in Biviiarps, W. 


Smetham, London. 
11,415. ATTACHING CHAINS to BripLe Fronts, J. 
RC og occa 





11,416. Wrovout Tea Kerties, E. Hurley, Bir- 
ham. 


ming] e 

11,417. TriancuLaR Aqvepucts, M. F. Gallagher, 

Ireland. 

11,418. Harr Courtine Appiiances, R. Neumann, 
Lancashire 


.— Sus Burp and Facia Sicx, R. G. Morrell, 
mdon. 

11,420. Ho_tow Cy.inpers, T. A. Judge, Sheffield. * 
11,421. Cars Guarps for VeLocipepss, J. B. Brooks, 


Birmingham. 
11,422. Packine Cement, &c., J. A. Olsson, Newcastle- 


on-Tyne. 

11,423. Rees for HARVESTING Macuryes, A. McGregor 
ind #. Burch, Manchester. 
1,424. SHEAF-BINDING HARVESTING 5 em, A. 
"et regor and H. Burch, Mancheste 

11,425. "inase-oprennn, A McGregor ‘ond H. Burch, 
Manchester. 


oo Execrric Motor, H. L. Todd and G. Lewis, 


11,427. ELecrric Accumu.ators, J. C. Howell, R. E. 
B. Crom m, C. F. Claus, jun., and the Crompton 
Howell E. 8 Company, London. 

ll, See a Cork Martine, J. A. Chalk, 


righ 
—, Sarety Canpiestick, G. A. L. Banbury, 
mdon, 
11,430. Fastenrnc for Umpre.ias, D. Citroen.—(Z. 
Citroen, Holland. 
11,431. UMBRELLAS, D. Citroen, London. 
11, 432. Pickrxo Motions for Looms, Wilson and Long- 
bottom and G. , London. 
11,438. AvtomatTic Pusu Cocks, W. H. Woods and W. 
R. Barter, Manchester. 


11,434, TOE-CLIP ATTACHMENTS, J. R. ell, London. 
ll, "435, Rius for WHEELS, J. nae London. 
R. Lokesch, 


11,436, Fastenrxcs for GLovEs, gah 
Lond: 


ion. 
11,437. Mustarp Ports, H. W. C. oe, London. 

11,438. Mgasurinc Ciorn, H. W. C. Cox, London. 
11,439. Grvinc Exectric SHocks AUTOMATICALLY, G. 


11,440. Avromatic Distnrector, J. E. to , Harrow. 
ll, "441, Arr MATrREssEs, rod ely pes on. 

ll, 449. Furnace, R. Dempster, Lon 

ll, 443, FILTERING Water, J. Y. 7 a Howat- 


son, France.) 
1iadd. Metal Pavina wend C. Chichele-Plowden, 
London, 





nae, Macutye for Firisa Saw-teets, J. Storm, 

ion. 

11,446. Ececrrica, Foor Warmer, W. E. Ulmer, 
London 


11,447. PNEUMATIC Wuee s, J. C. Hall, London. 
11,448. — Warer, J. Y. Johnson.—(A, Howat- 
son, Fran 
= Pyeumatic Tire for Cycies, H. W. C. Cox, 
nd 


11,450. ieee Catcu for Gates, &c., E. T. Robinson, 
London. 
— No1se.ess Hoss for Boots, W. J. Almond, 


mdon. 

11,452. Packine Cramps, E. Barnes, London, 

11,453. Boars, E. H. Girling, R. G. Dallaway, and A. 
ae jiams, London, 
1,454. Miners’ Sarery Lamps, W. Ackroyd and W. 
ies, London. 

11,455, Frre-escapes, A. Diss, London, 

ll, "456. PRINTING MEASURES On Faarics, J. H. Ermbter, 
Lona: don, 

11,457. Packina Tin-pLates for Transport, L. G. 
Mouchel, London. 

1, NON-PUNCTURABLE TiRE, G, O'B. Kennedy, 
ublin, 

11,459. WHeets, J. Wedderburn, M. Shearer, and W. 
W erburn, London. 

11,460, tm and PENCIL-HOLDERS, H. H. Lake.—(A. W. 
Coffin, United States.) 

11,461. Comrna Wire, M. B. Lloyd and C. 0. White, 
London, 


12th June, 1898, 


ll, EvectricaL Conpuctors, J, H. and T. Holmes, 
ar B. Atherton, Live: 
Saucepans, A. Sheward, 


11,463. > anaes HANDLES 
Live: 

11,464. Ee LECTRIC Bett, W. P. Thompson.—(H. 7. 
Bier: manns, Germany. y 

11,465. Guarp for Looms, D. Bateman, J. Ogden, and 
©. Bedford, Halifax 


ax 
ll, = Heatps for HEALD Saarts, J. Jebson, Hudders- 
ll, sr Btasric Trres, W. Bowden and R. J. Urquhart, 
Manchi 


r. 
11,468. Door Hotper, T. Walters, Cumberland. 
11,400. Va VALVE Gear of STEAM ENGINES, E. E. Baguley, 


11,470. a Woot, W. Haggas, Sons, and Co., Ld., 
and R. Heaton, Keighley. 

11,471. Pressure ReovucatinG Mecuanism, W. Haggas, 
Sons, and Co., Ld., and R. Heaton, Keighle y. 

11,472. Cycxes, W. Baskerville, Manchester. 

1 473. CURRY ‘Comps, H. Atkin, Sandiacre. 

11, 474. Prion Lever, L. Warner, jun., and L. 
Warner, sen., Stirling. 

— RABBIT-HOLE Trap, A. W. Margrett, Birming- 


11,476. Vatves, W. Reid, Belfast. 
ll, shel Newpur KyItTINa Macuixes, J. W. Watts, 


ll, 7. Tov. wes Wilson, Manchester. 
11,479. Sterve Liyks, R. "Elliott, Whitley. 
11;480. Om Vapour Enarnes, J. Fielding, Gloucester. 
11,481. Gaver Grass, G. A. il, London. 
i 482. Borrie Capsute, C. Voltz, Berlin. 
Mu es and Twivers, R. Hamer and J. Wilson, 


2 ter. 
11,484. Wasumane Roaps, &c., R. W. Western, 
London 


11, “1 a Tire for Cycies, R. Brown, Brad- 
ll, 486, Construction of Tires for WHEELS, J. Madden, 
D ublin. 


11,487. Sprnninc Macurves, E. Tilston and W. Ayrton, 
Manches 
= TIRE Protector, J. P. Bayly.—(H. Richards, 


nee.) 
ll, ea Cramp for Frxixc SappLe Sprinos, W. Eves, 
._—— Cycie SappLe Sprina, W. A. Goold, Birming- 
11,491. “Tres, G. E. Lancelott and A. C. Thomas, Bir- 


ming! 

11,492. UTILisixc hor ome of Riper on Cyc ie, C, I. 
Faulkner, Birming 

11,493. Winpow nl J. and W. R. McHardy, 
and B. G. Sinclair, Chiswick. 

11,494. Humrpirrers, J. Taylor, London. 

11495. SLasHine, &c., Macuines, C. and B, Atkinson, 


mdon. 
11,496. ne Steam Pressure, &c., J. Whalley, 


mn 

11,497. Tame Macuive Brusu Action, A. A. Park, 
Forest Gate. 

11,498. LeatHeR CycLe Crary Case, J. Whitgreave, 
Coventry. 

11,499. Skirt, &c., Lirrers or Hoivers, J. H. Tyler, 
London. 

11,500. Printine Ink, F. W. Oliver, London. 

11,501. Propuctnec Water Motive Power, C. J. Eyre, 
London. 

11,502. Expvosives, E. Ktibin, London. 

ll, 503, Bonnet Fasteners, V. Kolb, London. 

11,504. UNLoaDING TIMBER VESSELS, G. N. Buchanan, 
London. 

11,505. AUTOMATIC VEHICLE CovpLines, H. Samkopf, 


on. 
11,506. Locomotive Tramway Venic.es, C, D. Abel.— 
(C. Lihrig, Germany.) 
ll, — = Rakes, E. Roberts and H. Roberts, 
11,508. neceten, D. A. Lowthime and 8. J. Levi, 
London. 
11,509. BREECH-LOADING SMALL Arms, T. Bergmann, 
mdon. 
11,510. “ Eezipacne” Ovrpoor Lounar, H. P. Howell, 
C. Hopkinson, 
Cramp, W. C. Chappell, 
mdon. 
11,513. ENAMELLED Letrers on Gass, &c., C. Hodan, 


mdon. 
11,511. Rotter Grixpixc MILLs, 


ndon. 
11,512. Jorvers’ SasH 


mdon. 

11,514. Power Hammers, J. O'Brien, London. 

ll, "on hn agama UNPUNCTURABLE Tire, J. T. Ward, 

ndon. 

11,516. Dynamos, J. Y. Johnson. — (La Société 
r Eclairage Electrique, France.) 

11,517. Dynamo MacuINes, J. Y. Johnson.—({La Société 
l Eelairage Blectrique, France.) 

ll, = Uncoup.ine Trucks on Rattways, W. Bacon, 


11,519. Tasrors, E. Sadler, i ng 

ll "520. Toy, W. Denham ndon, 

ll, "921, ELECTRIC Morors, P. M. Justice.—(The Clyde 
Blectrie Motor Co., United States.) 

11,522. — or STICKING Piaster, 8. W. Pedley, 


11,528, “Rvseen-racep Type, F. R. van Houten, 


ion. 

11,524. Dressinc Trs Ones, J. Rule, London. 

ll, "525. FIRE-EScaPE, P. Albert Las — 

11,526. SouprR, J. Bies- 

11/527. PNEUMATIC a DH H. Smith, “London. 

11/528, Lasso, H. H. Lake.—{ The Lariat Manutactur- 
ing Co., United States.) 

11,529. ReauLation of Brarrnes of Links, W. and F. 

roc: 7 


Brockha London. 

11,530. Mask for Firemen, R. Haddan.—(F. Coquy, 
France.) 

11,531. Pup, &c., StRarmsinc Macnuriye, P. Reinicke, 
London. 


11,582. Ramwar SIGNALLING, P. M. Justice.—(J. B. 
Stewart and W. G. Wattson, United States. 

11,583. Nar. Drivinc Macuines, J, Y, Johnson, (8. 
M. Cutter, Canada.) 

11,584, SEwrxa Macuines, A. Siebert, Londo 

11, "585. DEVELOPING Dances, F. Howeroft. di. Perlet, 


United States. ) 
18th June, 1898. 
11,536. CycLe Tire, E. Thompson and H. C. Beard, 
Tondon, 











_ Inpoor Game with Counrers, E. H. Horno 
on. ’ 
ll, poo hae Doverait Key in Bricks, 8. I. Adams, South. 
11th Merion, &e., of BUTTERMAKING, F, T, Bond, 


11,540. Lerrer or “Post” Receprac.e, T. 
Norwich. dag 1 

11,541. Cycies, 8. Longmore, Birmingham. 

ll, "542. MANUFACTURE of SiLk Corp, A. Smith Bir. 
mingha. the Nar of F , 

11,54: ATTING the Nap of Faurics, J. But 

rp, Haughton, and J. E. Cryer, Manchester, pret, 

ll, ne ANUFACTURE of Foorra.s, W, Sykes, Wake. 


ng ” Marcu: -noxes, 8, Greenwood and T. Delamers 
ve 


11,546. ECHANICALLY “PLAYED Musicat Instrv MENT, 
P, von Herrling, London. 

11,547. ToastTine FORK, J. Le J Birmingham. 

11,548. DoupLe Skirrinoa Rope, W, Northwood, Stouy 


11,549. Wrspine Yary, A. G, Brookes.—(J. 1, Foste: 
United States.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette, 





495,082. Cueck-vaLvE ror Borters, W. W’ right, 
Wilmington, Del,—Filed February 6th, 1898. 

oe m.—(1) The combination with a boiler of a plate 
B secured around an opening therein, a valve seat 
casing C’ formed so as to be inserted and removed 
through the opening in the plate B and having a rim 
C4 adapted to rest on the outside of said plate, said 
casing having also a valve seat C2 lying nside the 
edge of the pie in plate B, and a check valve ¢ 
ag anh seat itself on seat C2, and when so seated 
through the opening in plate B with the 
C’. (2) The combination with a boiler of a 
plate B AB 2, around an opening therein, a valve 





seat casing C’ formed so as to be inserted and removed 
through the opening in the plate B and having a rim 
C4 adapted to rest on the outside of said plate, said 
casing having also a valve seat C? lying inside the 
edge of the opening in plate B, a check valve ¢ 
oe to seat itself on seat C2 and when so seated 

pt we through the opening in plate B with the 
cas C’ and a boiler cover extending over the edges 
of the plate B and to or nearly to the edges of the 
flange C4, 


495,519. Castor, J. H. Russell, Manistee, Mich.— 
Filed July 22nd, 1892. 

Pye om Ina ‘furniture castor, the combination 

of a casing provided with a cavity and a continuous 
channel disposed in a a plane and communi- 
cating therewith, a series of balls moving in said 
channel and a sphere mounted in the cavity. (2) In 
a furniture castor, the combination of a casing pro- 
vided with a cavity in its under side, a series of con- 
tinuous circular channels disposed in vertical planes 





communicating therewith, a series of balls mounted 
in the channels, and a sphere mounted in the cavity. 
(8) In aSfurniture castor, a casing consisting of the 
four members, provided in their contiguous faces with 
circular channels adapted to receive a series of balls, 
and in their under sides with recesses adapted to 
receive a sphere. 


495,591. Hypravccic Stampino Press, C. A. Knight, 
Glasgow, and C. P. Higgins, Kilbowie, Scotland.— 
Filed March 26th, 1891. 

Claim.—(1) A press for dishing or bulgin; if a metal 
plate having a id bey a plu 4 of yiel it th 
and corresponding s' discs, as set forth. 
herein described rapplementa press pat 4 by . 
plurality of telescop plungers each 
carrying a die in conbinntion with stop discs, and a 
die block co-acting therewith, substantially as 
described. (8) The combination of a plurality of 
conenamuaiite arranged plungers each a die, a 
stop limiting the movement of each plunger, and 





a die block co-acting therewith, substantially as 
tlescopeal (4) The combination’ | a plurality of 
lescopically arranged plungers, eac! a > ec, 
a stop limiting the oven of each plunger, an 
another stop limiting the combined movement of the 
plungers, su’ ly as described. (5) The combi- 
nation of a cylinder, -_ its casing, a plurality of 
aewtnty om arranged anc, in said cylinder and 
within = — 5 ural y of 1 one = 
e ol ou unger or plungers 
crming stop for the atjeoens tamer plunger, and 
the cylinder forming a stop for all of the plungers, 
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— 
THE LOSS OF H.M.S. VICTORIA. 


upwards of 40,000 spectators gathered 

on the north and south banks of the river Tyne at 
i wick, to witness the launch of a mighty battleship, 
hich in point of armoured protection, weight and 
porn of armament, anticipated speed, and details of 
mechanism within, was intended to —? every other 
gghting machine which the skill of man had been able to 
Sian. Originally known as the Renown, the new 
mour-clad was to be named “ Victoria,” owing to the 
fact of her launch taking pliave upon the auspicious anni- 
versary of the Jubilee of her Majesty the Queen, 


In April, 1887, 


+e 


= 





Singularly enough, the remarks of Lord—then Sir 
William G.—Armstrong upon the occasion of the launch, 
although bearing testimony to the development in 
modern artillery, naval mechanism, and armour-plating, 
which were so strikingly exemplified in the features 
of the great battleship, 
were hardly of a charac- 
ter to inspire confidence 
in the pow which inau- 
gurated the construction 
of such war vessels. After 
mentioning that the Vic- 
toria was the heaviest 
ironclad yet launched in 
this country, Lord Arm. 
strong went on to say: 
“This is not a fitting 
occasion for me to criti- 
cise the policy of strength- 
ening our fleet by the 
6 ane of great armour- 
¢ 











lads rather than by the 
addition of swift cruisers 


= 


The career of the Victoria has certainly verified the | protected the redoubt, and her battery deck was 
most gloomy prognostications of Lord Armstrong. | defended with 8in. plates. Her armament consisted of 
Hardly two years ago she grounded upon a ledge of | two 16}in. 111-ton guns, one 10in. 30-ton gun, twelve 6in. 
sharp and sloping rocks in Dragomesti Bay, and was only | 5-ton guns, twelve 6-pounder, and nine 3-pounder quick- 
got off in safety by the almost superhuman efforts of | firing guns, two machine guns, and six torpedo 
her officers and crew. Now, after a short existence of | tubes. The engravings annexed, show the _ internal 
little more than six years’ duration, she has gone down in | arrangements, &c., and also the armoured deck and 
the glorious sunshine of a summer’s afternoon in the double - bottom. The extreme draught was about 
Levant; carrying with her the Admiral, Sir George | 27ft.3in., but the freeboard, forward of the turret, only 
Tryon, twenty-two other officers, and 837 men, and lies at | about 10ft., whilst a gigantic superstructure, carrying 
a depth of 400ft. beneath the surface, destined never to , with it all the elements of top-heaviness and an unsettled 
float again, | condition of centre of gravity, containing, as it did, in 

We may reasonably ask the question—Is there any | armament and mountings alone, a deadweight of 





H. M.S. VICTORIA 


explanation for so untoward an event? But before | 300 tons, extended from the turret aft. Two bulkheads 
attempting to reply to it, let us put ourselves in posses- | of the ship ran fore and aft longitudinally, with engines 
sion of certain information as to the constructive features | on each side. There was a watertight deck extending 
of H.M.S. Victoria, and of certain facts as to what took | from the boiler-rooms to about the position where she 


| place after the vessel was rammed by the Camperdown. | was struck by the ram of the Camperdown. Transverse 


bulkheads and sub-divi- 
sions also existed in con- 








ype: SRS sa | siderable numbers fore 

= aes Siem = and aft, as will be seen 

ir | from the section, p. 560. 

a et as But one defect appears 
ay to have existed. There 





was no double bottom 
further forward than the 
turret. This can _ be 
seen in the engravings. 
The conning tower was 
@ massive structure, 
plated with 14in. armour, 
perched high over the 
spar deck, and associated 
| with 6in. plated bulk- 





MIOSHiIP SECTION 




















of the protected class. == 
I have said enough on {| | 
this subject on many 
former occasions, and 
I will now only ob- 
serve that I am glad 
to see that our Admi- 
ralty are disposed to 
slacken their expendi- 
ture on these gigantic 
ships, in response to 
similar action on the 
part of other maritime 
Powers, and that they 
are expanding their 
operations in the build- 


ae 
ae 


ing of swift cruisers. 
» +. .” Still more 
Significant were the 


remarks of Lord Armstrong, at the famous meet- | The tactics which led to the terrible incident of ramming 
ing of the Society of Naval Architects, in 1889,! we deal with elsewhere. 


When speaking upon the question of great battle. 
ship construction : 
noon only increases the disfavour with which I view 
the armoured class. They cannot be made invulnerable, 


and their cost is so enormous that we cannot have a | horse-power of 14,244, and she attained a speed on the 
numerous navy with such vessels. We should restrict | measured mile of 17} knots; she had a thickness of 18in. 


the number of the most costly ships,” 






| quences is totally distinct from that of the behaviour of 
“What I have heard this after- | 








espe e | heads, which ran athwart 
Ss of the superstructure. 

tt, The two 1l1l-ton guns, 

Ys with 18in. armoured 

a a a aaa ua turret, were also at a 
PLAN OF SFAR & LPPER CECKS considerable elevation, 

ae : ck the redoubt, similarly 


i2 FT armed, being at the 
Ve \ same time above the 

mater water line. In point of 
fact, every feature of 
this singularly-designed 
battleship tended to en- 
hance the probability cf 
her swift destruction if 
grievously wounded in a 





eee? 
afer, | 


ene ee 





See eee vulnerable spot. Not 

er7rriwnace Cie TIFT IWMALE CIC> that = mean to bse 

ail apes that she was. alone 
.M.S. RDOW . : oir 

eS in this characteristic. 


| All who witnessed the sinking of the Resistance in 1888, 
| cannot fail to have noticed the tremendous lurch that she 
| gave on being struck heavily with the torpedo. She 
the vessel subsequently. |rolled at once to the extent of 8 or 10 deg., and might 

The Victoria had a length of 840ft., a breadth of 70ft.; | have capsized had there been sufficient water for her to 
she had a displacement of about 10,500 tons, an indicated | roll freely in. Hence the liability of an armour-plated 
vessel to roll over upon receiving a violent blow appears 
to extend to the entire class in a greater or less degree ; 
but it is clear that the Victoria possessed this feature to 


The question of their conse- 





of compound armour on her turrets, a similar thickness 


| 
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(For description see page 559) 





H.M.S. CAMPERDOWN 








water. Naval officers will appreciate the advantage of the 
increased height at which the guns of the Camperdown 
are carried at sea. Command is everything under certain 
circumstances. 
each turret is completely independent of the other. 
When the whole of this delicate machinery was contained 
in one central citadel, penetration by a single shell might 
have been fatal to the working of both turrets. This 
might occur in the Inflexible. It cannot happen in the 
Camperdown. In the latter vessel great stress is laid 
upon the value of the protection afforded by coal bunkers 
filled. This appears to be justified to some extent by 
experience gained as the result of the experiments made 
with high explosive upon the hull of the Resistance in 
1888. The Camperdown is 330ft. long, 68ft. 6in. beam, 
and draws 27ft. 3in.; her displacement is 10,600 tons. 
She was built at Portsmouth, and engined by Maudslays. 
She has 18in. side armour and 12in. to 14in. ermour on her 
barbette. She carries four 67-ton guns, six 6in. 5-ton 
guns, and nineteen quick-fire guns of small calibre. Her 
speed is about 16 knots. She can carry 1200 tons of coal, 
and indicates about 12,000-horse power. 





CiviL Encrnegers.—At the first meeting of the recently elected 
Council of the Institution of Civil Engineers the following re- 
appointments were made:—Mr. Hugh Lindsay Antrobus as 


- a | treasurer, Dr. William Pole, F.R.S., as honorary secretary, and 
Then the hydraulic loading machinery of | 


Mr. James Forrest as the secretary. The Council consists of Mr. A. 
Giles, president; Sir Robert Rawlinson, K.C.B., Sir B. Baker. 
K.C.M.G., LL.D., F.R.S., Sir Jas. N. Douglass, F.R.S., and Mr. 
J. Wolfe Barry, vice-presidents; Dr. William Anderson, F.R.S., 
Mr. Alex. R. Binnie, Sir Douglas Fox, Sir Charles Hartley, 
K.C.M.G., F.R.S.E., Mr. J. C, Hawkshaw, Mr. Chas. Hawksley, 
Prof. Alex. B. W. Kennedy, F.R.S., Sir Bradford Leslie, K.C.I.E., 
Mr. Jas. Mansergh, Sir Guilford L. Molesworth, K.C.I.E., Mr. 
W. H. Preece, F.R.S., Sir Edward James Reed, K.C.B., F.R.S., 
M.P., Mr. William Shelford, Mr. F, W. Webb, and Mr. W. H. 
White, C.B., F.R.S. 


Cost or STEAM PowER AT CuHIcaco.—A good deal has been pub- 
lished by the American Press, and more doubtless expressed by the 
exhibitors, about the prices charged for power at the World’s 
Columbian Exposition. No doubt 60dols. per horse-power for six 
months is an almost unheard of price for power made and supplied 
under the very favourable conditions that attend those at Jackson 
Park. It is well known that power can be generated under favour- 
able circumstances at from 15 to 25 dols. per horse-power per year, 
and that the most expensive conditions attendant at the Fair would 
not make a price 120 dols. per annum per horse-power, the rate 
charged by the Fair people. The power alone probably does not 





cost the Exposition more than 10 or 15dols. per horse-power for 
six months ; and if to that the cost of installation be added, it will 
make an aggregate of not more than 15 or 20dols., or one-third 
what is charged. The trouble cannot be laid to the rules and regu- 
lations, for the rule with regard to steam and power is in substance 
the same as that promulgated at all the great exhibitions for many 
years past. No doubt exhibitors were justified in expecting that 
the prices should be reasonable, and somewhere about the cost of 
production. Certainly if such a contract had been made fora 
delivery of wheat or pork or iron, there can be but little doubt but 
that a Court would construe it as a delivery at the market price, 
and not at any price which the seller might choose to demand. 
The exhibitors went into the fold to be shorn when they have left 
the interpretation of the rule or contract and the adjustment of 
the price to the Exposition officers. The Fair is an effort to make 
money, and we do not doubt but that its policy is to reap all the 
profit it can. On the other side many of the exhibitors are manu- 
facturing products of their machinery. They may have gone there 
expecting that the sale or marketing of these articles of manufac- 
ture would help to pay the expenses of their exhibit. This, an 
American contemporary says, will hardly be possible at the prices 
charged for power. It seems a mistaken policy to wring extor- 
tionate rates and prices from exhibitors whose exhibits are the 
sum and substance of the Fair, and we cannot refrain from con- 
demning the policy of the administration in following such a plan. 
It is hoped that the administration will see its folly before a com- 
bined action of exhibitors compels an undignified compromise. 
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MECHANICAL ENGINEERING AT THE CHICAGO 
EXHIBITION. 


(From our Special Commissioner.) 


Chicago, June 13th. 

Corres?0NDING with the hugeness of the Columbian 
Exposition is the large size of the Boiler Exhibit, all the 
boilers doing duty in supplying steam in various direc- 
tions. For reasons sufficiently obvious, all these boilers 
are of American make ; they are also, without any excep- 
tion, of the water-tube type. Perhaps to a small extent 
this is due to the fact that oil is the only fuel to be used, 
this class of boiler lending itself more easily than any 
other to a modification of the design of the furnace, 
according to the fuel intended to be used; but indepen- 
dently of that, the various modifications of the Cornish 
and Lancashire still so commonly and effectively used in 
Europe, seem now to be quite out of the running here, 
and apparently not fit to be put on show. 

There are forty-six boilers in place, and there are a 
few more “ Sterling” boilers to be put in to finish the 
row. Anevaporation of 45 lb. of water per hour is taken 
as one boiler horse-power, and on this rating the total 
horse-power is over 18,000. Many of the makers, how- 
ever, rate their boilers according to the somewhat more 
sensible scale of 30 1b. evaporation per horse-power, and 
according to this scale the total horse-power would be 
27,000. 

All the boilers deliver into one great 36in. steam main. 
There are two other mains; one to supply condensing 
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injectors. Lower down the row there comes another 
battery of four Heine boilers giving about 1750-horse 
power. 

The next exhibit is that of the National Water-tube 
Boiler Company, whose works are at New Brunswick, 
N.J. It comprises four boilers set in pairs, and these 
are rated at 1500-horse power. They use the Read 
burners, and have them enclosed in the same way as in 
the Gill boilers. These burners are of Chicago make, by 
the National Supply Company, of Chicago. The boilers 
are fed by a Davidson feed-pump, which is a compound 
tandem steam engine, placed in line with the pump it 
drives. There are also four Metropolitan injectors, by 
the Hayden and Derby Manufacturing Company, New 
York. There seem few peculiarities about these various 
injectors which would make it worth while to describe 
them in detail, but those that are in any way special I 
will illustrate later on. This Metropolitan in one form of 
itis duplicated; that is, it has in the same casting two 
identical injector barrels, between which lies the common 
steam and water supplies. The tubes of this boiler are 
wrought iron, of 4in. diameter. In none of the boilers 
does the diameter go below 3in., and in none above 4}in. 

The Campbell and Lell Company comes next with 
an important exhibit of nine boilers, one of large size set 
by itself, and the other eight set in four batteries. The 
boilers are rated at 3750-horse power; they are called the 
“ Lell Safety Boilers,” and the works are at Baltimore. 
The feed pump is by Wilson Snyder Manufacturing Com- 
pany, of Pittsburg. It is a duplex plunger pump, with a 
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pressure, and in which are formed the tube joints, j 
made of jin. steel. The tubes are of steel, 8in, extern “ 
diameter. In the 500-horse power boiler there are 19 
tiers each of 25 tubes, or 475 tubes. In the 1000-horg 
power boiler there are 27 tiers each of 32 tubes, or 864 
tubes in all. Inside the central vertical barrel stands 

third barrel of thin—No. 10 B.W.G.—stecl. ‘The love 
end of each U tube projects inwards from the main shell 
far enough to be inserted in this inner thin barrel, while 
its upper end is cut off at its joint with the main shell 
There being water and steam both inside and outside the 
inner thin barrel, the tube joints in it do not need to be 
steam or water-tight. This inner barrel serves simply to 
separate the downflow of the central core of cooler Water 
from the outer pong of water, which are at higher 
temperature, and into which latter is discharged ‘the 
steam generated in the tubes, the object being to promote 
steady and rapid circulation. The main shell has its one 
vertical seam gas-welded. This work was done at the 
Continental Ironworks, Greenpoint, N.Y., which igs the 
only place in the States where boiler-plate gas-welding ig 
practised. Although the tube-jointing of any one indi. 
vidual tube in this cetier has an awkward character given 
it by the design, still every part of the boiler is an exact 
repetition of every other part, and this use of a single 
gauge, so to speak, in the construction of every part 
facilitates greatly the accurate and inexpensive building 
of the whole. The evident weak point of the design js 
the exposure to the atmosphere of the whole of the enor. 


/ mous surface of the outside casing containing the hot 
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water, the other to take away the discharge from the air 
pumps. In subsequent issues I will give detail drawings 
of the eight different kinds of boilers. Meantime I may 
state which these are. 

The line of boilers stretches east and west, and begin- 
ning at the east end, we have first two batteries of the 
Abendroth and Root boiler (Brooklyn, N.Y.), each bat- 
tery consisting of two boilers, and each boiler having 
three fire doors. One cannot exactly say three fires, 
because the flames from the oil burners play freely in 
one common open space, lined, of course, with firebrick, 
so that the fires originated at the different fire-doors 
commingle, making one wide fire. The total horse-power 
of these is 1500. They are fed by a couple of Deane 
pumps, made at Holyoke, Mass. For each set of boilers 
there is a duplicate feed system, by pump and by injector. 
In connection with the Abendroth and Root boilers we 
find six injectors made by Na. Watson, Erie, Pa. There 
is here also a special feed, according to a patent of the 
Worthingtons, drawn from the steam jackets of the 
engines. The water of jacket condensation is led into a 
small tank in which a float starts and stops the feed pump 
automatically according to the level of the water. Again, 
there is a fourth feed by a steam loop, which, however, is 
common to all the boilers, and of which mention will be 
made later on. 

Next these stand two batteries, each of two boilers, 
with altogether sixteen fire-doors, of the Gill Water-tube 
Boiler, made by the Stearns Manufacturing Company, 
Erie, Pa., these giving 1500-horse power. Here the 
pipes and nozzles of the steam and oil jet are placed 
inside the fire-door, in a space between it and a firebrick 
wall, through which are left the necessary number of 
openings for the injection of the jets. This arrangement 
conduces greatly to keeping the injectorscool. Thisis the 
Armstrong burner, and I hope later on to give sections 
of this and aJl the other oil-burners used. The boilers 
are fed by two “‘ Barr” feed pumps, made by Thomas, of 
Cleveland, Ohio, and by two “Shooter” injectors, 
this injector being practically of the same design as the 
Korting. 

Then come two batteries making eight boilers, and in 
all thirty-two burners, of the “Heine” safety boiler, 
made in various parts of the States, but the company 
has its headquarters at St. Louis. The horse-power 
is 8750. The burners are of the “ Greaves” type, and 
besices feed pumys there are here eight “ Pemberty ” 





single steam cylinder. There are also six ‘‘ Monitor ” 
injectors. These injectors are made by the Nathan 
Manufacturing Company. 

The next boilers in the Show are the well-known 
Babcock and Wilcox. Of these there are five batteries, 
two boilers in each battery; the ten boilers giving 8000- 
horse power, according to the rating already mentioned. 
These are fed by three ‘‘Swan” feed pumps. This is a 
kind of pump apparently more commonly used at present 
in the States than any other. It has the well-known 
Worthington slide valve gear, and is a compound engine, 
with cylinders placed tandem and in line with the pumps. 
The same gear moves the slide valves of both high and 
low-pressure cylinders, so that these valves are thrown 
over at the same time. Of course, it does not follow that 
the cuts-off in both cylinders are the same, but the com- 
pressions and exhausts are made alike. The injectors 
which form the second or reserve feed for these boilers 
are five Hancock inspirators, two of the five being of 
locomotive style, and the other three of the style common 
for stationary engines. The variety of style placed here 
is merely a matter of exhibition or advertisement. 

We have next two batteries containing four boilers, 
made by the Stirling Company. These give 1800-horse 
power, and are built up of steel tubes of 3in. internal 
diameter. This is one of the favourite water-tube boilers 
in America, and I will illustrate it fully hereafter. 
“Burton” oil burners are used under it, and it is fed by 
a set of ‘‘ Gould”’ triple-plunger feed pumps. 

The ‘‘ Climax ” boiler stands next in the row. Of these 
there are two 500-horse power each, and one more of 
1000-horse power, these horse-powers, however, being 
reckoned at 801b. water per hour per horse-power. This 


boiler is T. F. Morrin’s patent, and is made by the’ 


Clonbrock Boiler Company. One may call it the latest 
novelty in boilers. It consists essentially of a great 
upright cylindric barrel, from the sides of which protrude 
a great many rows of U-shaped water-tubes, the one end 
of each such tube being inserted in the cylindric core 
higher up than the other end, so that these rows of tubes 
wind spirally round the central barrel. Outside the 
whole is another vertical cylindric casing, which contains 
and leads upwards the hot gases from the furnace, and 
round the base of which are ranged the fire-doors, 
through which is injected the oil fuel. This outside 
casing is made of jin. steel, while the inner cylinder, 
which is the one that has to withstand the steam 





gases. It would be impracticable, both from the point 
of view of expense and from that of inspection, to build 
this round with even a single thickness of brick ; and no 
plastering over of this extensive radiating surface with 
any non-conductive plaster can prevent great loss of 
heat. Nevertheless, the boiler is an important novelty 
from the constructional point of view, and the tested 
evaporative results will be looked forward to with much 
interest. 

Finally, there come two more Stirling boilers, rated at 
900-horse power. 

Along the south side of the Machinery Hall is ranged 
the boiler-house, which is a sort of annexe to the main 
building. In that are the boilers, engines sup- 
plying power for the service of the Exposition 
administration, engines supplying power by the line 
shafts to the various running machinery exhibits in the 
Machinery Hall, feed pumps, heaters, condensers, 
circulating pumps, air compressors, dynamos, and a pump- 
ing station. The floor of the Machinery Hall is 9ft. 8in. 
higher in level than the basement floor on which the 
boilers are set. The higher floor is extended into the 
boiler-house so as to form a gallery 22ft. wide, running at 
the higher level along the whole length from east to 
west, and from this gallery broad flights of stairs at 
suitable intervals lead to the lower level. The main 
engines supplying power are ranged along the south side 
of this building, at y the space between the two floors, 
9ft. 8in. deep, is occupied by the condensers and circu- 
lating pumps; by the vast network of steam, exhaust, 
and circulating water pipes; and by the electric light 
cables. A cross section of a portion is given in the 
annexed cut. The cables run westwards along the 
south side of the building and then northwards 
along the west side to their various exits. There 
is so great a mass of these cables in this confined 
and dark space, that they form a very decided incon- 
venience as regards the accessibility and facility of 
management of the pumps, condensers, and other engine 
accessories underneath the floor level ; and if during the 
time of the exhibition the insulating covering of these 
cables were allowed at any place to get out of good con- 
dition, there would be serious danger to the men who 
have charge of this underground machinery. I am 


informed that many injuries and deaths occurred here 
through electric shock during the installation. The con- 
densers and circulating pumps are very generally separate 
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exhibits, manufactured by different firms from those of 
the engines which they serve. Of course, each pair of 
firms have agreed to work together, but the arrangement 
seems a curious one, and one likely to lead to many 
quarrels if the engines be tested according to any 
thorough-going and accurate plan. 

The engraving shows a section of the arrangement for 
the Woodbury, Ideal, Phoenix, and Allis engines; but 
except for unimportant variations, it is an accurate sam- 
ple of the pipe arrangement for the whole range of boilers. 

East and west runs the great ‘‘ header” or main steam 
pipe. This is 36in. diameter, and runs the whole length 
of the building parallel to the range of boilers. As seen 
in elevation, it is placed 3ft. 9in. above the level of 
the boiler-house floor. From it branch off northwards at 
a level of 6ft. above same floor the supply steam pipes to 
the various rows of engines, the sizes of these branches 
depending on the engines to be supplied. For instance, 
here we have the steam pipe commencing with 14in. 
diameter, and reduced to 12in. further along the line. 
From this again rise vertically through the floor of the 
Machinery Hall the sub-branches to the individual 
engines, which in this place have diameters of 8in., 
Tin., 5in., and 6in., there rsd in all eight sub-branches 
from this branch line supplying two rows of four 
engines in each row. It is to be noticed that these 
branches lead off the header vertically by syphon 
bends, and every care is taken to prevent, as far 
as possible, the passing into them of priming and con- 
densation water. This is collected as completely as | 
may be in the header and passes from it by the 4in. 
nozzles into the steam loops. These traps are placed | 
about 40ft. apart along the great header. Each steam | 
loop consists of a pair of 1}in. pipes rising vertically 
some 18ft. or 20ft., and joining a 2}in. pipe leading hori- | 
zontally over the boilers to their back ends, where this 
2}in. pipe bends downwards again and delivers into a 4in. 
pipe which runs the whole length of the boiler-house at a 
level of about 10ft. from the ground. On this 4in. pipe 
are placed stop valves, one opposite each battery of 
boilers. These valves are not under the control of the | 
individual stokers ; the supply from them to each boiler 
is regulated by an Exposition official. This regulation is 
necessary because, of course, the feed from the steam | 
loops is greatly hotter than the ordinary feed, and each | 
set of boilers is entitled to its own fair share of it, but | 
must be prevented from taking more than its fair share. 

The steam pipes from the boilers to the great “header” 
are termed “ leaders,” and one comes, as a general rule, 
from each pair of boilers. They pass overhead across the 
boiler-house and descend vertically to the header. These | 
leaders are 10in. and 12in. diameter according to size of | 
boilers, and are covered with slag wool 1}in. thick, the | 
great header being covered with the same thickness of | 
the same material. | 

The circulating water is supplied to the condensers | 


from a 24in. pipe running on the basement floor parallel | 
to the great steam header and by branches from this, the 
branch shown in the drawing being 10in. diameter. The 


supply comes from the Worthington Pumping Station at | 


the south-east corner of the building, and it is pumped 
from the lagoon. The station and the engines have already 
been illustrated in Tue ENGINEER. 


| extending for a length of 165ft., is fitted on either side of the 


| addition to the transverse bulkheads, there is a middle line 


/can be instantly closed. The vessel has no side armour, it | 








There is a third great pipe running the whole length of 
the building, taking away the combined air-pump dis- 
charges from all the condensers. Nearly all the con- 
densers are injection, so that this pipe is large, 40in. dia- | 
meter, having to carry off the condensing water as well | 
as the condensed steam. In the engraving this pipe 
and its various branches are marked “ overfiow.” | 

There are two sets of exhaust pipes. One cf these, | 
marked “ free exhaust,” discharges into the atmosphere | 
through the various feed-water heaters. The other set | 


| leads the exhaust steam to the condensers. The exhaust | throughout their whole length. 


pipe diameters provided are always ample. 
It may be here mentioned that nearly all the conden- | 


| sers are what is here termed “ independent,” that is, the | 


pumps are driven by independent donkey engines, so that | 
the vacuum may be fairly started before the main engine 

is put in motion. This enables full power to be exerted | 
in starting, when it is most needed, and obviates the need | 
of clutches or other devices for minimising the load at the | 
commencement of a run. 








THE FIRST-CLASS CRUISER GRAFTON. | 
es 

Or the thirty-eight protected cruisers ordered to be built | 
under the Naval Defence Act of 1889, nine were to be of the | 


first-class, and as the Grafton, the last but two—the Theseus | 


| and St. George—of that number completed, may be taken as | 


a typical ship of the class, we give the following description 
of the vessel that our readers may note the difference in de- 
sign, dimensions, and equipment when compared with the 
smaller and less powerful class of warships known as second- 
class cruisers, described at some length in our issue of 
March 3rd ult. 

The Grafton was designed by Mr. W. H. White, C.B, 
Director of Naval Construction, and built by the Thames 
Ironworks and Shipbuilding Company, at Blackwall. She 
is a twin-screw cruiser of the Edgar class, and has embodied 
in her construction the latest improvements in hull and 
machinery. She is 360ft. long between perpendiculars, has a 
moulded breadth of 60ft., and a mean load draught of 23ft. 
Yin., at which her displacement is 7391 tons. With the 
exception of her stem—made with a powerful ram—and stern 
post, which are of cast steel, the whole of her hull is built 
entirely of Siemens-Martin steel. The forward ends of the 
propeller shafts are carried in tubular projections formed in 
the after framing of the ship on either side, and their after 
ends are supported in strong cast steel brackets. A bilge keel, 


vessel, so as to ease any tendency to rolling, and offer as little 
resistance to propulsion as possible. 

Internally, the vessel is divided by transverse water-tight 
bulkheads into eighteen main compartments, and she has 
practically an inner water-tight bottom, extending from end 
to end; all openings in the bulkheads being fitted with water- 
tight doors, which are made to close from either side. In 





bulkhead running through the whole length of the engine | 


| space, dividing it into two separate engine-rooms, communi- | 


cation being made between them by water-tight doors, which 


| being considered that protection in this type of ship is better 
secured by a broad horizontal, than by a narrow vertical dis- 
position of armour-plating ; but her vital parts, which include 
| propelling machinery, boilers, magazines, shell, and torpedo- 


‘ rooms, &c., are covered from end to end by a steel armoured 


deck 5in. thick, of turtle-back form, sloping down at sides and 
ends, and made thoroughly water-tight, any necessary open- 
ings in it being fitted with armour-bars or shutters. To pro- 
tect the engine cylinders, which in this type of vessel are ver- 
tical, and stand partly above the level of the protective deck 
just alluded to, a breastwork with inclined sides, and made of 
Vicker’s steel armour-plate, 6in. thick, backed up by teak, 
3in. thick, and ljin. plate, is built up between the pro- 
tective and main decks. Additional protection to these parts 
is still further given by the disposition of the coal-bunkers, 
which extend on either side of the engine and boiler-rooms 
The ship is double- 
bottomed throughout, on the bracketed cellular system. 
On the forecastle deck, at some distance from the bows, and 
on the centre line of the ship, is erected a strong conning 
tower made of rolled steel plate 12in. thick, having within it 
all the necessary means of communication with the steering 
compartment, engine rooms, and other stations for controlling 
the ship when in action. Erected on the main deck are four 
powerful search-light towers—two on each side—fitted with 
shutters and means for readily opening and closing them ; 
and on the poop aft of the charthouse is built a steel-plated 
torpedo director tower perforated with the necessary sighting 
holes. 

The armament of the Grafton consists of two 9-2in. 22-ton 
breech-loading guns, one on the poop and the other on the 
forecastle, mounted on the central pivot system, the arc of fire 
being 240 deg.; ten 6in. 100-pounder guns, five on each side, 16 
quick-firing guns, eight on each side, two nine-pounder field 
guns, and five -45in. Nordenfeldt guns, making thirty-five guns 
in all. There are also four 14in. Whitehead torpedo guns, two 
fitted below water forward, and two above water aft, which 
train through angles of eighty degrees. The under-water tor- 
pedoes are fired from the conning tower and the others from 
the director tower. Three Brotherhood air compressors, each 
capable of pumping up thirty cubic feet of air to 1700 lb. 
pressure per square inch, supply the necessary air pressure for 
charging the — and their ejectors. The air is first 
pumped by the three compressors into six 50-tube reservoirs, 
is then led through strong copper tubing to charging columns 
located near the torpedo tubes, and from these columns the 
torpedoes and their ejectors are charged. 

The Grafton is fitted with Messrs. Davis’s latest im- 
proved method of steering heavy war-ships by steam; the 
steering apparatus being attached directly to the rudder 
crosshead, as continued experience proves that less strain is 
brought on the steering-gear by this arrangement than by any 
other, The steam steering-engine is of sufficient power to 
shift the rudder over from hard-a-port to hard-a-starboard in 
thirty seconds, with the ship going at full speed. Provision 
is also made by suitable gearing for steering by hand in case 
of necessity. A complete system of mechanical telegraphs for 
the reception and transmission of all orders given above or 
below decks, and a series of voice-tubes, placing all stations 
in ship and engine departments in communication, have been 
fitted by Messrs. Mechan, of Glasgow. 

For mooring and other purposes the ship is fitted with three 
92-cwt. Inglefield roam anchors, and several smaller ones 
of the ordinary Admiralty pattern. The anchorgear is of Messrs. 
Harfield and Co.’s manufacture, and consists of a windlass 
and capstan suitable for 24in. cables, and capable of being 
worked by either steam or hand-power. The windlass will 
work two cables at two hawse-pipes at once, the starboard 
| and port cables can be veered and hauled at the same time, 
| and windlass and capstan will work together or independently. 
A hand-power capstan is also fitted on the quarter-deck. For 

harbour or other service the Grafton is provided with fifteen 
| eae (one being a 56ft. vedette boat) and a Balsa life-raft. 
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H. M.S. GRAFTON—ELECTRIC LIGHT MACHINERY 


MESSRS. BROTHERHOOD AND COMPANY, LONDON, ENGINEERS 


nerrery 


rey: 
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Two of Messrs. Harfield and Co.’s powerful steam winches 
aie provided for getting the heavy boats on board or afloat. 

As in most modern warships, electricity supplies light 
throughout the Grafton. 
dynamos, each capable of sustaining a steady current of 400 
ampéres, with an electromotive force of 80 volts at terminals 
when running at 320 revolutions per minute; the motive 
power for driving the dynamos being obtained from three 

3rotherhood double-acting compound engines coupled direct. 
These engines, which we illustrate above, are of 10in. stroke, 
and are fitted with multiple piston valves actuated by a single 
excentric, the cranks being set at 180deg. apart to insure 
perfect balancing of the reciprocating parts. On a six hours 
official trial, their consumption of water per electric horse- 
power per hour when the engine was working with full load 
and a steam pressure of 1001b. per square inch, exhausting 
into the atmosphere, was 32lb. The light is given by incan- 
descent lamps, and is distributed to all the directing stations 
in the ship, to bows, mastheads, and yardarms, and below 
decks to cabins, forecastle, engine-rooms, stokeholds, bunkers, 
&c., a switch and cut-out being fitted to each lamp. The 
vessel is also fitted with four powerful search lights. 

The very latest improved means of ventilation have been 
adopted in this class of ship. All parts above the protective 
deck, and such as can be easily reached below it, are ventilated 
by ordinary down-cast shafts fitted with cowls above the 
level of the upper decks. The platform decks forward and 
aft are ventilated by means of two 5ft. diameter steam driven 
fans fitted with distributing trunks carried to the ends of the 
vessel. 
the main air trunk and exhaust into adjacent compartments, 
and the store-rooms by portable hand fans on the platforms 
and exhaust up the hatchways. The engine and boiler-rooms 
have their own supply of air through ventilating trunks from 
above deck, but special provision is made for ventilating the 
coal-bunkers, and for carrying off any gases generated in 
them ; this ventilation being kept quite distinct from that of 
any other part of the ship. 


sists of two independent twin-engines—in separate engine- 
rooms—of the inverted vertical three-cylinder triple expansion 
type, each driving a three-bladed gun-mctal screw propeller 
16ft. 9in. diameter. 


It is generated by three Siemens’ | 


The magazines are supplied with air by branches off | 





densers is supplied by four centrifugal pumps—capable of 
delivering 1000 tons of water each per hour—driven by inde- 
pendent engines. Each circulating pump is arranged to 
supply the condenser of the adjoining engine, and to draw 
from the engine-room bilges in case of flooding or leakage. 
Steam for the main and auxiliary engines of the Grafton 
is generated in eight single-ended circular tubular boilers 
made of Siemens-Martin steel, each 16ft. 2in. diameter, and 
9ft. Gin. long, with four Fox’s corrugated steel furnaces, 
3ft. 8in. mean diameter in each. The aggregate heating 
surface in all the boilers is 24,416 square feet, and fire-grate 
surface 855 square feet, all being designed for a working 
pressure of 155lb. per square inch. The ship, whose 
coal bunker capacity is 1000 tons, having been designed 
for the attainment of a high speed, to secure this the 
closed stokehold system of forced draught to the boiler 
furnaces has been adopted, and to insure that none but air 
under pressure shall pass through them, all entrances to the 
stokeholds are made air-tight by means of doors and air locks 
when the boilers are under forced draught. The necessary 
air pressure for this purpose is provided by eight Brotherhood 
5ft. Gin. diameter double inlet fans, driven by his special type 
of three-cylinder engines, each fan engine making 350 revolu- 
tions per minute, and capable of supplying air at a pressure 
of 2in. of water. To supply drinking water for ship’s use and 


keep a reserve, and to provide for loss of feed water by leakage | 
of steam in engines, &c., Normandy distillers and Weir | 


evaporators, together capable of producing 540 gallons of fresh 
water per hour, are fitted in the ship. 
As a precaution against fire, a complete fire service is fitted 


|on board the Grafton, water being distributed to all parts 


of the ship by means of hoses connected to the mains and 
branches of one main service pipe running fore and aft, sup- 
plied with water pumped from the sea by four powerful pump- 
ing engines. For condensing the exhaust steam from all the 
auxiliary engines on board the ship, two vertical brass surface 
condensers having a cooling surface of 1600 square feet are 


| provided, together with tanks capable of holding 100 tons of 
The propelling machinery of the Grafton, made and fitted 
by Messrs. Humphrys, Tennant and Co., of Deptford, con- | 


The engines have cylinders 40in., 59in., | 


and 88in. diameter respectively, and a piston stroke of 5lin. | 


The cylinders are each supported in front by wrought iron 
eolumns, and at the back by cast iron columns which 
carry the guides. Each cylinder and its supporting columns 
are entirely independent of each other, and are carried on 
separate bedplates firmly bolted to girders built in the ship, 
the cylinders being stayed to each other and the engine-room 
bulkheads by steel stayrods. Steam is distributed to all the 
cylinders by ordinary double-ported slide valves, actuated by 
ordinary excentrics and solid bar link motions. The main 
steam pipes are of steel, and the auxiliary ones of copper, 
wound with wire. The crank, tunnel, and propeller shafts are 


of forged steel, made hollow for strength and lightness—the | 
crank shafts being in three pieces and interchangeable. Each | 


fresh water. 
The Grafton has two pole masts, rigged as a fore-and-aft 


| schooner, a large iron derrick being fitted on the mainmast for 


hoisting the boats in and out. An illustration of the ship 
as she appears at sea will be found in our impression 
for February 5th, 1892. 

The official machinery trials of the Grafton were completed 
the early part of this week. It having been decided by the 


Naval authorities to make an exception in her case as to the | 


conditions of acceptance so far as the power developed by her 
propelling machinery is concerned—the accepted satisfactory 
test of other vessels of her class being the development of 
10,000 indicated horse-power, sustained for eight consecutive 
hours on trial—the vessel was on Wednesday, the 21st inst., 


for the purpose of more fully testing her capabilities, taken | 


round from Sheerness to Plymouth, to have the advantage of 


| the deeper water found off that port, and so prevent the drag 
, incidental to all vessels of deep draught when moving at any 


engine has a gun-metal air pump, 18in. diameter, worked | 
direct by the low-pressure piston. After use in the cylinders | 


the steam is exhausted into two brass horizontal surface 
condensers having 13,500 square feet of tube-cooling surface, 
the steam passing through the tubes and the cooling 
water around them. The circulating water for the con- 


speed in comparatively shallow water. The passage to Ply- 
mouth having been utilised for a preliminary trial of her 
engines, and getting everything in readiness, the official trials 
were entered upon on Saturday, the 24th inst., and were 
attended by Mr. R. J. Butler and Mr. W. H. Gard, represent- 


| ing the Admiralty, Mr. R. H. Andrews, the Engineering De- 


partment ; Mr. J. F. Ryder, the Steam Reserve, Chatham Dock- 
yard; and by Mr. Soper, for the contracting engineers ; Captain 


Baynes, of the Chatham Steam Reserve, being in command. 
At 7 p.m. on the 24th the ship left Plymouth Sound and 
proceeded on a continuous eight hours’ natural draught trial 
which was accomplished with the following results :—With 
steam of 154°3 1b. pressure per square inch maintained with 
‘4lin. of air pressure in the stokeholds, and a vacuum of 27in., 
the engines making a mean of 96 revolutions per minute ; the 
indicated horse-power developed by the starboard engine was 
5619-7, and by the port 5337-2, or a gross indicated power of 
10,956°9 horses, giving the ship, which at the time of the trial 
hada mean draught of 23ft. 7in., a speed by log of 194 knots per 
hour. The full-power forced draught trial of tour hours’ dura- 
tion was undergone on the 27th inst., and gave as mean results, 
a good supply of steam ata boiler pressure of 1481b. per square 
inch, maintained with ease with 1-16in. of air pressure to the 
furnaces, a vacuum of 26fin., 102 revolutions of the engines 
per minute, the motion being very uniform, and an indicated 
power developed by the starboard engine of 6735-24, and by 
the port 6748°63, being a total indicated power of 13,483°87 
horses, the resulting speed of ship by log being 204 knots per 
hour. The conditions of the contract required a develop- 
ment of 10,000 indicated horse-power under natural draught, 
and 12,000 under forced draught, and as the results attained 
considerably exceed these requirements, the trials were 
considered as being highly successful and satisfactory. 

As it is intended that the Grafton shall return to Sheerness 
before being taken over from the machinery contractors, the 
passage to Portsmouth is being taken advantage of to carry 
out a series of progressive trials, which it is expected from 
| the experience already gained with other vessels of the same 
| class—which are all alike in general design—will be equally 
satisfactory. 

It may fairly be predicted, from the high reputation already 
acquired by the firms entrusted with the building of the 
Grafton, and fitting her with propelling machinery, that she 
will not fall behind in any of the good qualities claimed for 
other vessels of her class, and it is to be hoped that the same 
good fortune will attend her that has fallen to the lot of many 
of the vessels constructed and engined by the same firms. 
The builders of the Grafton are also the builders of the 
Theseus, a sister ship—and an exact counterpart in all 
respects but the engines—which is fast approaching comple- 
tion at Blackwall. 

As an instance of the substantial work put into ships 
by the builders of the Grafton and Theseus, we are 
reminded that the now famous vessel, her Majesty's 
troopship Himalaya, has just completed her fortieth 
year of service, having been launched at Blackwall on the 
28th of May, 1853. She was built for the Peninsular and 
Oriental Company, but was so much in advance of any vessel 
they had at that time, that it was thought they had gone too 
far. The Government, however, was only too well pleased to 
become the possessors of what has turned out to be the most 
| successful vessel that has ever been put afloat. Her dimen- 

sions are as follows:—Length between the perpendiculars, 
| 340ft.; breadth extreme, 46ft.; depth to top of keel, 

34ft. 4in.; load draught, 20ft. 6in.; and displacement, 4392 
| tons. She is fitted with engines of 2600-horse power, by 
| Penn and Sons, and has a speed of 13-9 knots an hour. 

Our illustrations of the Grafton show a sectional elevation 
of the ship, with the arrangement of the engines, boilers, 
magazines, &c. &c., and a deck plan giving the disposition of 
her armament. The ships complement in officers and men 
is 543 
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ICAL ENGINEERING AT THE CHICAGO 
eins EXHIBITION. 
(From our Special Commissioner.) 
Chicago, June 12th, 1893. 

I am now in a position to give your readers some 
account of the power plant in the Machinery Hall, or as 
it is officially styled the Palace of Mechanic Arts. Before 
entering into detail, I should like to direct your readers’ 
attention to the general plan of Jackson Park, which you 

ublished in your issue for October 28th, 1892. The out- 
side of the building was illustrated in your pages on July 


31st, 1891. By the courtesy of Mr. Monroe, the chiet | 
draughtsman of the mechanical department, I am | 
enabled to reproduce the final plan of the floor space in | 


the Machinery Building. The total floor space in this 
building and in the annexe, both being practically under 
the same roof, is about twenty-six acres, and this im- 
mense area is all ground space. Out of this space about 
seven acres, in the form of a strip 100ft. wide by 1000ft. 
long, is occupied by the power plant, and the show of 
powerful engines and dynamos is undoubtedly the finest 
ever seen in the world. The sizes of the engines vary 
from 100-horse power to 2000-horse power, and I intend 
to give full details of the largest of these in early issues. 


The present article is intended to give a general idea of | 
the whole, and to describe the electrical work in detail. | 
The credit of the design of the entire scheme is due to | 


Mr. Frederick Sargent, who has since retired from his 
position as engineer-in-chief, and his idea was to exhibit 


the most approved methods for the generation of steam, 
and its use for the production of electrical energy. The | 


plan to which I have previously alluded is given in two 
parts upon pages 566 and 567, and it will be seen at once 
what an important feature the power plant forms. 


From these plans it will be seen that the range 


of boilers occupies about one-half the length of the 
south annexe, and the power plant itself reaches from 
the paper mill exhibit to the Worthington pumping 
plant exhibit in the south-east corner of the build- 
ing. The most important plant is situated near the 
middle of the south wall, and I shall therefore first 
describe it in detail. The various sets of steam engines 
and generators are grouped into separate blocks, and so 


many of the principal makers of engines and dynamos | 
have furnished specimens of their work that it is possible | 
to institute a good comparison between them. Reckoning | 
from the south-east corner of the building, the sixth block | 
contains the largest engine exhibited, and I send a general | 


view of the entire block. 


Referring to the eastern half of the ground plan shown | 


on page 567, the engine marked 17, is a quadruple expan- 
sion condensing engine, built by the P. P. Allis Company, 
of Milwaukee, Fig. 2. This stands close to the main 


gangway, and occupies a large portion of the block, which | 


measures 150ft. in length by 95ft. in width. This engine 
developes 2000-horse power, and I shall describe it in 
detail in a future letter. It makes sixty revolutions per 
minute, and has a fly-wheel 30ft. diameter by 76in. wide, 


upon which two belts run one over the other, and each | 
drives a large Westinghouse dynamo, marked V on the | 


plan. Each of these dynamos is exactly similar to the 
four shown in our illustration page; and, in fact, the 


Westinghouse Company, of Pittsburgh, have supplied in | 
all fourteen of these dynamos for the power plant, and | 


each dynamo requires 1000 brake horse-power to drive it. 
So that the generators supplied by this one firm alone 
require a total of 14,000-horse power. 

Fig. 3 represents one of these machines on a somewhat 
larger scale. Upon the main shaft are mounted two 
armatures side by side, and these are set at one-quarter 
phase apart; that is to say, the alternating current pro- 
duced by one armature has its maxima at a quarter-period 
behind the other ; this is diagrammatically represented in 
Fig. 4, where A represents the current from one armature 
and B that from the other. Each armature developes 

Fig. 4 
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2400 volts, and the two armatures are operated as distinct 


machines; no attempt is ever made to run one of the 
armatures of any given machine in parallel with one of 
the armatures of another machine, but the current from 
any one armature is used to feed a certain group of feeder 
mains. If the current is to be used for driving rotary 
field motors, then the leads from the two armatures are 
connected at the motor or at the converter. There are 
thirty-six poles in each field magnet ring, and as the 
machine makes 200 revolutions per minute, this gives 
7200 alternations per minute, or 120 alternations per 
second. The maximum current output for each armature 
1s 200 ampéres. The field magnets are provided with two 
Separate windings; the first, which is the nearer to the 
centre of the machine, is a separate winding supplied 
with current from an exciter giving a pressure of 
250 volts, and the maximum current used in these 
coils is about 80 ampéres. The whole of the poles 
to each armature field are wound in series, that is to say, 
the current centres from the exciter, passes round one 
pole piece in a suitable direction to give, say, a north 
polarity, then passes off round the next pole with a direc. 
tion suitable to give it a south polarity, and, finally, 
leaves the field magnet circuit at a point close to where it 
came in. In a similar manner the other field magnet 
poles are also excited, but the current enters and leaves 
at a point 90 deg. away from the current supplying the other 














fields. Each pole has a second winding further out | second winding on the field magnets. The alternating 


| radially than the first, and this is supplied by the alter-| currents are taken off to the line by means of brushes 
_ nator itself. The main alternating current produced by which rub upon a pair of collector rings of the usual type, 





Fig. 1-WESTINGHOUSE DYNAMOS AND WESTINGHOUSE ENGINES 


the machine passes through the primary circuit of a small | and these rings are attached next to the spider which sup- 
transformer, and the secondary winding has only a few | ports the armature itself. The construction of the arma- 





Fig. 2—CORLISS ENGINE BY MESSRS. ALLIS AND CO. 


coils, and an alternating current of about 36 volts poten-| ture is diagrammatically shown in Fig. 5:—E is part 
tial is thus produced, and this current is brought to a | of the solid cast iron spider, which is itself keyed to the 














Fig. 3—10,000 VOLT ALTERNATOR 


commutator or rectifier at the end of the shaft, and by | shaft and not insulated from it at all; H is one of a num- 
means of brushes a direct current is thence led off to the © ber of projecting T heads; B is one of the sectors of sheet 
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iron insulated with paper which form the core of the arma- | 
ture; D are bolt holes for fastening the sheets together ; 
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| and some little difficulty has been experienced with the 
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Fig. 5 
F is a space into which type metal is run to obtain a 
perfectly solid mass ; C represents the armature windings 


| 100-horse power Westinghouse high-speed engine, running 


| armature shaft is carefully insulated from the half con- 


) 
expansion condensing engine of 1000 nominal horse- | 
power, but capable of developing 1250-horse power, built | 
by Messrs. Fraser and Chalmers, of Chicago. It has a 
driving wheel 28ft. diameter and 68in. wide, and runs at 
65 revolutions per minute, and drives one Westinghouse 
alternator exactly similar to those previously described. 

Owing to the large size of these engines, the floor 
has had to be raised about 2ft. 6in. above the level, 


enormous belts used with the Allis engine, as that driving 
the more distant alternator passes within the casting of 
the other machine, and at times was found to rub against 
the lower part of the machine. A shaft has therefore 
been put inside the base plate of this machine, and pro- 
vided with split wooden pulleys, upon which the belt now 
rests. The American engineers seem to look more 
favourably upon these pulleys for such a purpose than an 
English engineer would be likely to do. At the spot 
marked 22 are installed three dynamos, which are used 
a> exciters; these are of the Westinghouse multipolar 
type, and are known as the railway generator design, 
because they are generally used for that purpose. One 
of them we represent in Fig. 6; it is direct driven by a 


at 350 revolutions per minute. The driving shaft is not 
metallically continuous with the armature shaft, as is 
usually the case in English plants of the size, but a larger 
coupling with spiral springs is placed between the engine 
and dynamo. The half of the coupling attached to the 
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the machine shown in the cut is somewhat smaller, it hag 
fewer poles. Each machine gives 2400 volts and a current 
of 100 ampéres when running at 1850 revolutions per 
minute. There are 16 poles in the field, and the method 
of winding is similar to that already described for the 
large alternators. Each machine is classed as a 4600 16. 
candle power dynamo. It is possible that these alterna. 
tors may be replaced by a new machine of the same 
capacity, but running at 450 revolutions and giving 7209 
alternations per minute instead of 16,000. As will be seen 
from Fig. 7, the commutator to obtain the direct current 
for the field magnet coils is near to the bearing, while the 
collector for the alternating current is at the end of the 
shaft. Each of these Westinghouse alternators is pro- 
vided with its own exciter, driven by belting from the 
Westinghouse engine. These are direct current machines 
giving 125 volts and 60 ampéres at a speed of 1600 revoly. 
tions per minute. At the position marked 19 upon 
the plan is placed a steam engine of the tandem com. 
pound-condensing type, by the J. H. M‘Ewan Manufac. 
turing Company, of Ridgway, Pa., and this has a driving 
pulley at each end of the shaft, and is belted to two ¢ 
and C direct current dynamos, each of which gives 89 
kilowatts, 250 volts, at a speed of 575 revolutions. Each 
brush holder carries four copper wire brushes, and the 
machine is adjustable upon a cast iron bed. For these 
two machines a separate switch-board is provided close 
to the engine, and Weston volt meters and ampére 
meters are used. I shall have occasion to notice 
the construction of the type dynamo more fully in future 
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in section; and A A are wooden wedges driven in tightly ; 
these wedges are dovetailed so that they cannot work 
out. The coils, of course, are well insulated, and no 
further insulation is required. The shaft is of steel, 10in. 
diameter, and the driving pulley is 9ft. diameter, and 
75in. wide on the face. The weight of the whole machine 
is 65 tons, of 2000 lb. each, or 130,000 lb. total. In order 
to examine the armature, the upper half of the field 
magnet ring can be lifted off. These large machines are 
not very carefully insulated from the ground, and the six 
similar machines which are driven direct by the Westing- 
house engines are not insulated at all from the ground. 

The two alternators driven by the Allis engine, supply 
current to incandescent lamps in some of the main 
buildings. The standard lamp in the United States 
appears to be the 16-candle power, and these machines 
are each rated at 10,000 lights capacity. The belts have 
been lent to the Exhibition authorities by the Page Belt- 
ing Company ; both are 72in. in width, the longer being 
186ft. long, and the shorter 149ft. long. 





At the back of the same block will be seen on the plan 
an engine marked 18. This is a fine four-cylinder triple- 


CHICAGO EXHIBITION—PART PLAN OF MACHINERY HALL 


nected to the engine shaft by pieces of vulcanised fibre 
about 3in. thick, and the connecting bolts are provided 
with insulating tubes and large washers of the same 
material. Below the dynamo itself is placed wood pack- 
ing three inches thick, in order to insulate the dynamo 
from the bed plate. These precautions are absolutely 
necessary in the case of railway generators for street car 
work, owing to the danger from lightning where the rails 
form the return circuit. Each of these three machines 
developes 250 volts and 800 ampéres, although 450 
ampéres may be obtained, if required, without injury to 
the armature. There are four poles in the field, and 
compound winding is employed, the series winding being 
the further from the centre of the machine radially. 
Referring again to the plan, Nos. 20 and 21 are both 
Westinghouse engines of 400-horse power each ; the shaft 
of each engine is provided with a belt pulley at each end, 
or rather the fly-wheel is itself used for belt driving. The 
machines lettered J are small alternators which were 
oO ly put in during last winter, and are used for 
light loads oo the night. A machine of similar type 
is illustrated in Fig. 7, the only difference being that as 





letters when I describe the makers’ own stand. 

The plant installed on block 8 is shown in the illus- 
tration, Fig. 1, as I previously remarked, and consists 
of four of the large Westinghouse alternators, each being 
driven direct by a 1000-horse power compound condens- 
ing vertical engine, by Messrs. Westinghouse, Church, 
Kerr, and Co. I may note the fact that each of these 
large machines is provided with a switch upon the alter- 
nator itself for breaking the field magnet circuit. No 
current is allowed to pass into the field coils until the 
machine is brought up to its normal speed, and then the 
circuit is closed. In case of an accident this switch could 
be instantaneously opened, and a carbon break is provided 
in the circuit to take the spark. 

I have already referred to the large power plant 
situated along the south wall of the Palace of Mechanic 
Arts, from which the supply of electric current is furnished 
for all the various systems of lighting scattered over 
Jackson Park. It is obvious that there must be a vast 
number of feeders to supply all the lamps and motors in 
thé various buildings, and in the present article I intend 
briefly to describe the system of subterranean passages 
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inside which the cables are carried. There _is 
double line of subway, which runs parallel with 
the south wall of the Machinery Building. This subway 


nd is entered by trap doors at various points. It 
oes at a right angle, crosses the Machinery 
Building and the open space around the Administrative 
Building, and reaches the main entrance of the Electricity 
Building. The whole of the subways have been made of 
ample size, and by the kindness of Mr. Gaylord, who is in 
charge of the distributing main, I am able to illustrate 
the various sections, and to give details of the fittings. 
The original designs were due to Mr. Sargent, the late 
chief engineer, assisted by Mr. Pierce, who is now the 
director of the whole engineering work. Figs. land 2, p.365, 
are longitudinal sections, and Fig. 3 shows three transverse 
sections, lettered A,B,C. D isa fourth, and these will en- 
able the construction to be clearly understood. A trench is | 
first dug of suitable section, and then a strong wooden 
framework, consisting of timbers 8in. by 3in. is built; 





subway B. This subway runs to the bridge E over the 
canal, and then enters the building devoted to Manufac- 
tures and Liberal Arts, which covers by far the largest 
ground space of any erection in the park. An immense 
number of feeders are tapped off this subway, and at 
about the middle of the building it is diminished to 
section C, which is of the same height as the larger 
sections, but only 4ft. 3in. wide inside, and therefore 
having only half the capacity for wires. This size is 
retained until the subway reaches the end of the building, 
and then it is again reduced to section D, and passes 
under the United States Government Building and on to 
the Fisheries Building. Manholes, 20in. diameter, are 
provided at frequent intervals, and the method of fixing 
the cast iron wall plates is very clearly shown in Figs. 1 
and 2. The common practice in the United States in 


telegraphic work is to use wooden cross-arms upon the | 


posts, and to fix upon the cross-arms wooden pins, upon 
which the insulators are carried. The same principle 
has been followed here, but the ordinary standard pins 


these timbers are placed at intervals of 12in., and strongly | used in telegraphy were found too long, and therefore 
| special short pins have been employed. One of these is 
| shown in Fig. 4, and upon each pin is screwed a glass in- 
-sulator of the double petticoat standard type shown in 


bolted together at the corners with iron plates. Tarred 
Janking 2in. thick is then spiked on to the side walls, 
and top, are rendered fireproof by a coating of cement 














wires are shown, but the capacity of the subway is 
increased by using the Pierce twin insulator—Fig. 6— 
and it is usual to run two arc light wires upon one insu- 
lator. I had an opportunity of walking along the 
subways, and was thus able to appreciate the difficulties 
which were encountered ; at intervals a number of wires 
have to be elevated or depressed to pass clear of a sewage 
or water pipe, and at the bridges the whole arrangement 
isaltered. Fig. 9 is an elevation, and Fig. 10 a plan of 
the mode of carrying the wires across the bridges 
between the Manufactures Building and the Mines 
Building ; the cables are left free to the air below, and so 
are easily visible to persons passing under the bridge in 
a boat. The ventilation of the entire subway is thus well 
insured, and the bridge wires are protected from 
mechanical injury. 

The total length of the subways is about 6976ft., and they 
are perfectly lighted by incandescent lamps of 16-candle 
power. These lamps are all for a 100 volt circuit, 
and as the supply is at 500 volts, they are run five in 
series; but in order to avoid the chance of total darkness 
in a considerable length of way, if one lamp failed, every 
alternate lamp is placed upon a different wire, there being 
two wires along the ceiling of the subway for lighting 








t ; many 
e Tle = | Gelacel 
Alton Gray Cod F | Office 
— 
* sco 
§ 






























































































































































bie Bras, Ten 
tng Meb,Co, Ce, 
ye ee le 
mn ae | i 
ee) Tits iH 
4 “Oo. 182 ae 
4 = ty 
"2 19oiG4) | ele 
af 3} | 3 
3 



















































Bons 








LUotosty & 


























































































































































































































































































































lin. thick, held in position by expanded metal. At the | 
bottom of the subway sand is first filled in, and then a. 


layer of concrete 6in. thick forms the floor, and this is | this is shown in Fig. 6. One insulated wire is carried at | are about 4in. of water in that part of the circuit. 


depressed along the middle to allow the water to collect. 
Inside the Machinery Building, and as far as the main 
entrance to the Electricity Building, the subway is double 
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Fig. 5. In many cases, however, a type of glass insulator, | purposes. At present the bridge is unapproachable from 
specially designed by Mr. Pierce, is employed, and the subway, except at the expense of wet feet, as there 

The 
| each side of these insulators, and in all cases the wires | branch leads are taken off in groups and placed inside 
| are attached to the glass by means of well insulated wire. | pipes 6in. diameter laid in trenches. The are light wires 
| Inthe United States Telegraph service it is usual to use | are of No. 6 B. and S. gauge solid wire, and for the 


and of the dimensions shown in section B, namely, 6ft. 5in. | binding wire for insulators of the same diameter as the | incandescent circuits the New York Insulated Wire 


high, and 6ft. 6in. wide for each half; the two ways are | line wire itself, but of course, in the present case, where | Company have supplied several hundred miles of Grim- 
entirely separated by a partition wall, having a wooden | all the cables are well insulated, this rule is not adhered | shaw wires. The power supply wires are of the 0000 size, 


framing covered with concrete. The top of the wooden | 
framing of the subway is 18in. below the original ground | 
level. At distances of about 30ft. apart are fixed cast iron | 
brackets of the full height of the subways, and these | 
brackets or side plates carry wooden cross-arms which | 
Support the indicators. On arrival at the Electricity | 
Building, one of the subways enters near the main doors, | 
and a branch subway, of the size shown in section C, is 
taken off at right angles to supply the Mines Building. 
From the other half of the main subway the electric 
fountains at the end of the great basin are supplied, and in 
front of the Electricity Building the subway 1s diminished 
to the size shown in section A, which is one-half that of 


to. A special jaw insulator is also much used of the type | which we understand is equal to }? standard wire gauges. 
shown in Fig. 7; this is made, however, of porcelain | The pressure upon the arc light circuits often rises to 
instead of glass. In many cases it is necessary to carry | 3000 volts, the incandescent work is done at 2000 volts, 
the cables through holes in the wooden cross pieces, and | and the power work at 500 volts. Notwithstanding the 
in such cases glass thimbles are employed. Where a cable | number of wires in the subways, there has been no fatal 
has already been down through a hole, of course a thimble |accident; one labourer was, however, killed from 
cannot be put on without first withdrawing the cable. In | injudiciously handling a 2000 volt circuit at a transformer 
order to avoid this difficulty, a special split type of glass | pit. In the portion of the subway we have described as 
insulator—shown in Fig. 8—is employed, the two halves | section B there are fifty-six arc light circuits alone; there 
are provided with dowels cast on the glass, and after | are also special signal wires for the fountains, which are 
having been placed round the cable the two halves are | illuminated by electricity. Although the Westinghouse 
fastened together by binding wire or tape in the groove a. | patent incandescent lamps are largely used in the 
It will be seen that to each half of the subway B, 120 buildings, they had not been brought out when the 
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subway was first illuminated, and therefore the Edison 
lamps still remain in position there. We shall have 
occasion to refer to some of the main groups of lights 
hereafter. 

In the general description of the Electricity Building, 
which I gave upon page 507 of your issue of June 16th, 
I alluded to the fine show of plant manufactured 
by the Western Electric Company, of Chicago. This 
firm has a very large factory in the heart of Chicago, and 
manufactures a great variety of apparatus. They make 
the well-known telephone exchange switch-boards, which 
are used in almost all the exchanges of any note in the 
United States, and they 
also do a great deal of 
arc and incandescent 
lighting work, besides 
being makers of all kinds 
of instruments for measu- 
ring current and potential. 
In the Machinery Hall 
this firm has a fine ex- 
hibit of dynamos, to 
which we shall refer later 
on, and at present we 
shall confine ourselves to 
the exhibits in the Elec- 
tricity Building. Along- 
side the central Egyptian 
temple, to which we 
alluded previously, a 
number of dynamos are 
placed; these are all 
direct current machines, 
some being high-tension 
machines for arc lighting, 
and others ordinary . me- 
dium potential dynamos. 
In the United States, as 
we have previously re- 
marked, very little arc 
lighting by alternating 
currents is in use; in 
cases where the arc lamps 
are required upon incan- 
descent lighting circuits, 
the alternating current 
lamps are sometimes used, 
but in the great majority 
of cases only direct cur- 
rent is employed. Two 
systems of direct current 
are lighting are in use, 
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fore, a greater portion of the rays of light are lost; and, 
secondly, because the humming of the alternating arc 
lamps is very objectionable for indoor work. With the 
high tension direct current lamps the are is absolutely 
silent, while with the low tension direct system the 
arc hisses. With the high tension current higher insula- 
tion is required than with the low, but with the low 
tension the cost of copper conductors is higher for the 
same percentage loss of energy. 

Five high tension direct current machines are shown at 
the stand, and these are calculated to supply light to 20, 
30, 40, 50, and 60 are-lights of 2000-candle power each 








one known as the low-ten- 
sion system, and the other 
as the high-tension system. Special lamps are made for 
each of these systems, and the various advantages and 
disadvantages of the two methods are stated to be as 
follows. The difference in the colour between the light 
from a long arc—high tension—and that from a short arc 
—low tension—is quite noticeable. While the long arc 
gives the larger proportion of blue and violet rays, the 
short arc gives a softer light more nearly resembling sun- 
light. The volume of the long arc is less than that of the 
short arc, the upper carbon in the latter becoming more 
highly incandescent and contributing a greater proportion 
of the illuminating power of the arc. Alternating cur- 
rents are avoided as much as possible for arc lighting, 
because no crater is formed in the top carbon, and, there- 


Fig. 7—SMALL WESTINGHOUSE ALTERNATOR 


respectively ; the makers also supply machines to supply | 
80 lamps in series. One of these machines is shown 
in Fig. 8; the common practice is to fix the dynamo upon 
a solid wood foundation, so that it is well insulated from 
the ground; the field magnets and yokes are of cast iron 
and there are four coils, the winding being series 
only. The pole pieces are curved. At the top of the 
pole piece will be seen a cover of perforated brass on each 
side, the pole piece being cut entirely through in a long 
slit, and only a small piece of solid metal being left at 
each side to hold the two parts of the field magnets 
together. The reason for this arrangement is that the 
lines of force are said to flow more freely round from 
one limb of each magnet through the armature core to 





| the commutator, which 


|is driven. 


| drives a spindle at right angles to the first. 








the other, and the butting of lines and consequent stray 
field is avoided. The handle of a switch will be seen 
inside the yoke in the foreground; there is a similar one 
upon the other yoke. The normal output of the machine 
is 10 ampéres, and this gives 2000-candle power at the 
lamps, but by closing one switch 8 ampéres only jg 
obtained, and when both are closed only 7 ampéres, 
This diminishes the light of all the lamps to the same 
proportion, and the result is obtained by having several] 
windings upon the limbs of the magnets and cutting out 
some of the coils by means of the switches. At the top 
of the machine will be seen the terminals or binding 
posts for the line wires, and between these two is a point 
connected to earth. The counter electro-motive force of 
the field magnet coils prevents the lightning entering, and 
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Fig. 9—HIGH TENSION COMMUTATOR 


it jumps across the air gap and passes away to earth. 
The armature is of the Siemens drum type, and has 
upon it twelve separate coils—at least, this is the case 
in the 60-light machine which we are describing. 
Each winding has, of course, a number of turns upon the 
armature in order to obtain the required potential. The 
twelve wires are brought through the hollow shaft to 
is outside the bearing. The 
construction of the commutator is somewhat peculiar, 
the central part is built up of wedge-spaced pieces of 
well-seasoned maple wood, as shown in Fig. 9. Upon the 
outside of this wooden core are fixed pieces of slate cut 
to fit between, the bars of the commutator, and these bars 
are of hard-drawn copper and separated from each other 
by air gaps ;in. wide. The method of winding the 
armature and of bringing the ends of the coils out between 
the tubular and solid parts of the armature shaft is shown 
in Fig. 10. The brush carrier supports four brushes—such 
as the one shown in Fig. 1l—and these four are arranged 
in two pairs, the two brushes of each pair being connected 
together. This arrangement is necessary for purposes of 
regulation, as the coils between the two brushes of each 
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Fig. 11\—HIGH TENSION BRUSH CARRIER 


pair are short-circuited while they are at or near the 
neutral point between the two pole pieces. When the 
machine is working properly there should be no spark at 
all on the back brush, but a spark about ,3;in. long on the 
front brush. The brushes are merely single thin copper 
plates slit longitudinally. 

The regulation is the most interesting feature about the 
machine. The whole of the lamps can be switched off 
at once; or, I was told, a file might be laid across 
the terminals without injuring the machine in any 
way. This apparatus is illustrated in Fig. 12. Referring 
to Fig. 8, it will be seen that a grooved pulley is keyed 
upon the end of the armature shaft, and by means 


| of a round belt the grooved pulley shown in Fig. 12 


This latter pulley is loose upon its shaft, 
and can be put in and out of gear by means of a cone 


| clutch device actuated by the milled screw seen at the 


end. The spindle is fitted with a bevel wheel, which 
At the base 
of the regulator is an electro-magnet, and the whole live 
current passes through the coils of the bobbins. The 
armature of this electro-magnet is fixed to a thin phosphor 
bronze plate, which acts as a hinge, and to the armature 
is rigidly fixed a light frame carrying a projecting tooth 
at each side. These teeth control the action of certain 
pawls which are attached to the large bevel wheel and 
rotate with it. At the top of the cut will be seen a 
spiral spring, and this counteracts the pull of the magnet 
at the bottom. So long as the standard current of 
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10 ampéres is passing, the frame stands in sucha position | ing, which I shall now describe. The United States is | 
that its teeth remain clear of the pawls, and no motion of far more frequently visited by thunderstorms than pro- 

the screwed spindle in the centre takes place; but sosoon | bably any part of Great Britain, and much more attention | 
as the current strength varies up ‘or down, the screw is | has been given therefore to the subject of lightning | 


August. 











In Color: 





| tines used for electric street car and arc lighting work 
render some kind of apparatus indispensable. 
plant in the State of Illinois reported the loss of thirty 
| transformers during a single storm ; and further west the 
| loss of four or five transformers during a thunderstorm 
; was @ common occurrence. 


A certain 


The destruction of electric 


| railway apparatus was not so frequent, but this was due 
| to the fact that at the first sign of danger the trollies were 
Fig. 13 


Cc 


tied down, and the switches at the central station opened 
| until all danger was past. 
o it is said that there is a large electric rail- 
| way plant which has to stop work for an hour or two 
every afternoon during the months of June, July, and 
If the use of street electric railways such as 


Fig. 14 




















IA 


caused to work either out or in. ‘The precise action will | arresters than has been the case in England. The West- | that at Leeds is to be extended in England, there is 
be best understood from the sketch, Fig. 13, where A is ' inghouse Electric and Manufacturing Company have made | obviously a necessity for using the most perfect methods 


|of safeguarding the 
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Fig. 10—HIGH-TENSION ARMATURE 


a great number of experiments to determine the best form | 
of apparatus, and Mr. Alexander Jan Wurts, a gentleman 
in their employ, is a recognised authority upon the sub- 
ject. Mr. Wurts remarks that in the Eastern States | 


the spindle screwed with a square thread, and having a 
long keyway sunk in it; B is a sleeve with no thread onit, 
but having a key fitted into the kevway ; C is a nut fitting 
upon A; D is a means of contio'ling the motion of B by 
the pressure of a pad of raw 
hide; and E is a similar means 
of preventing C from slipping. 
F F are pins shown in section 
below. It is now obvious that 
unless there is exact equilibrium 
between the pull of the electro- 
magnet and the pull of the top 
spiral spring, that the frame will 
be drawn over in one or other 
direction, and either B or C will 
be drawn round, thus causing 
either a pull or push on the 
rod A, which controls the 
position of the brushes upon 
the commutator, and brings 
the current back to 10 ampéres 
while adjusting the electro- 
motive force to suit the number 
of lamps and series on the cir- 
cuit. The 60-light machine 
produces a maximum of 3200 
volts, fifty volts being reckoned 
for each lamp, and the re- 
mainder for loss in the circuits, 
while in the low tension ma- 
chines by the same makers, the 
size for thirty lights gives a 
maximum pressure of 980 volts. 
The machines for incandescent 
direct-current lighting exhibited 
by this firm do not require 
special notice further than to 
mention the arrangement for 
connecting two or more ma.- 
chines in parallel, and to equalise 
the potential in the armatures. 
This is shown in Fig. 14, where 
A A are the equalisers, these 
being placed upon the machines 
themselves. The field magnets 
are compound-wound as shown, 
and the series coils are inside the shunt coils. 








AUTOMATIC REGULATOR 


Fig. 12—INTERIOR OF 


plant. 


There are two general 


methods of protecting electric circuits; one is by means 


Fig. 15—NON-ARCING 





| of the simple discharge circuit containing a spark gap 
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STATION ARRESTER 


| and connected directly from line to earth, while the other 
method is to prevent the accumulation cf charge on the 
line by stretching near and parallel to that line a bare 


wire thoroughly grounded at frequent intervals. 
| ruptive charges, however, form nodes where there is 
| little tendency to discharge, and if the first method be 
J | used and a spark-gap arrester be connected at a node, the 


Dis- 


Fig. 17 




















al 
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| discharge is most likely to occur at some other point. 
Mr. Wurts therefore recommends that three or four of 


The par- , thunderstorms seem to be local, and that he has fre- | these arresters be used for every mile of line wire in 


ticular machine which we examined was designed to give quently found electric plants within fifty miles of each | exposed districts. The overhead grounded wire forms a 


125 volts and 650 ampéres. 
The Westinghouse Electric Company have an interest- 


| other, where, in one case, troubles from lightning were | shield to inductive effects, and tends to equalise the 
incessant, and, in the other, a thunderstorm was almost | difference of potential which would otherwise exist 


ing exhibit of lightning arresters in the Electricity Build- | unknown. The vast length of some of the overhead wire | between the neighbouring atmosphere and the earth ; this 
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THE CHICAGO EXHIBITION.—ELECTRIC CABLES 


(For description see page 565) 
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latter method is more efficient than the spark-gap arrester. 
There have been many peorens types of gap-arresters ; but 
most of these depended upon the correct action of moving 

arts, but the Wurts non-arcing station arrester, (which 
T illustrate in Fig. 15) has no moving parts whatever. 
The back plate and the two bars which run across top 
and bottom of the instrument are of white marble, and it 
will be seen that the end cylinders are each provided with 


4000 VOLTS 2000 VOLTS 


made with a greater number of cylinders, and Fig. 17 
shows the arresters arranged for various potentials; these 
diagrams show the proper method of connecting both 
station and line arresters to the circuit and to the ground 
for each potential, and are intended for alternating 
current circuits of constant potential. The ground wire 
is to be copper, No. 4 on the Brown and Sharpe gauge, 
and should be straight and lead to a large earth-plate 
buried in permanently 
damp earth. We are 
informed that over 2000 
arresters of this type 
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have already been sup- 
plied. For lower poten- 
tials three cylinders are 
used, 1}in. long by fin. 
diameter, and these are 
enclosed in an iron box 
and can be used at various 
points in the circuits. 
For direct current cir- 
cuits a different type of 
arrester must be used, and 
that made by the West- 
inghouse Company for use 
upon street railway cir- 
cuits, where a potential 
of 500 volts is usually 
employed, is shown in 
section in Fig. 18, and is 
known as the keystone 
type. The parts of this 
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a terminal, and the middle cylinder is also provided with 
a similar terminal at the opposite side. When in position 
at the central station the two outer cylinders are con- 
nected to the two branches of the circuit, and the middle 
cylinder is connected to earth. There are seven non- 
arcing metal cylinders each 3in. long and lin. in diameter ; 

















Fig. 19—AIR BLAZE ARRESTER 

their surfaces are knuckled or cut as shown in Fig. 16, the 
spiral cuts being mere lines. The axes of all 
the cylinders are parallel, and there is an 
air space of yin. between each adjoining 
pair. There are, therefore, between line 
and earth three air gaps of yin. each. In 
the course of numerous experiments it was 
found that the metals zinc, antimony, bis- 
muth, cadmium, and mercury, have remark- 
able non-arcing properties, and zinc was 
selected for use; but as this metal has too 
low a fusing point to be used alone, an alloy 
of zinc and copper is employed instead. 
In testing this arrester the two outer 
cylinders are connected to the terminals 
; of a 1000 volt alternator in series 
with a switch, and the air spaces are bridged over by 
small pieces of tinfoil, after which the switch is closed. 
The short circuit thus established is so instantly 
broken that a 20 ampére fuse placed in series with 
the arrester will not be melted. An influence machine 
and Leyden jars are used at the Exhibition for the 
purpose of representing high potential discharges, such 
as lightning, in order to prove that the spark 
produced by this current is not followed by a permanent 
are, and the following experiment, due to Mr. Wurts, 
clearly proves the trustworthiness of the instrument. Two 
pairs of cylinders A A are mounted upon thermostatic 
supports in such a way that the two cylinders in each 
pair normally touch, so that when this apparatus is con- 
nected across the terminals of a 1000-volt alternator a 
short circuit is established through the four thermostats 
and the non-arcing cylinders in series. The thermostats 
are so arranged that upon the passage of a current they 
act so as to separate the two cylinders in each pair from 
each other. In this way a short circuit was automati- 
cally opened and closed every two or three seconds 
without injury to the electrodes. One of the most 
curious features of the special metal is that it only shows 
these non-arcing properties when the air gap is very small, 
if the air gap be increased to half an inch a large per- 





Fig. 16 





instrument are mounted 
upon marble, and, in fact, 
marble seems to occupy 
the same position in the 
United States practice as 
slate does in English 
practice. G G are the 
two terminals which are 
fixed directly upon the 
side slabs of marble D; to 
these terminals are hinged 
light side rods of copper 
which carry the two car- 
bons C; the side rods 
entirely cover the holes 
in the marble through 
which the carbons pass, 
and there is an air gap 








| A between the points of the carbon. In case the line is 


struck by lightning, an are is formed at A, and the heat 
causes the air inside the box to expand, so that the arms 
are blown out and carried up the dotted position and 
cushion against a piece of cotton rope F fixed into the 
holder F. As this arrester depends for its action upon a 
short circuit, it is necessary that a thorough short circuit 
should be established each time a discharge takes place. 
To secure this result the ground terminal of the arrester 
should be connected to the rail or ground wire return of 
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Figs, 21 and 22—KEYSTONE ARRESTER 


the generator, as well as to a ground plate. There are, 
however, cases upon direct current lines where it is very 
difficult to judge accurately as to the best position 
in which to place an arrester, and even a good 
type of arrester may become useless if placed at 
what is known as a nodal point, and the dis- 
charge may possibly pass the arrester, and take place 
as the dynamo itself. It is a well-known fact that in 
United States practice that discharges which occur across 
the spark gap of an arrester are oscillating in character, 
that is, they have the properties of an alternating current 
of very high frequency, and therefore meet an enormous 
resistance when forced to pass through a coil of wire. 
Such discharges will often jump 2in. or 3in. of air space 
rather than pass through a few turns of thick copper 
wire. Long straight wires even offer a considerable 
resistance to such discharges, so that it is very important 
not to put bends and turns into connections to lightning 
arresters. With the trolley system of street electric 
railways the charge would pass down to the armature of 
the motor; and as static charges do not readily pass 
through coils of wire, but meet with great inductive 
resistance, it is extremely probable that a ‘side flash” 
will occur, that is to say, the discharge will pass through 
the insulation of the armature windings to the frame of 
the machine. The best path for the discharge is one in 
which it is not required to pass through a coil, and 
one in which the resistance is low. The tank type of 
arrester has been specially designed for this purpose, and 
is illustrated in Fig. 19. It consists of a coil of wire con- 





manent arc is formed. Some arresters of this type are 


nected in the main circuit with several discharge circuits, 








leading from different points in the coil to electrodes 
immersed in a tank of water, the latter being connected 
toearth. This arrester is particularly adapted to protect 
street railway generators. There are nine coils of copper 
bar j;in. diameter, the outside diameter of each coil was 
3;in., and its length 64in., with eleven turns in each 
coil. Three coils are in series, and the three groups in 
parallel. All the coils are mounted upon a marble back- 
board, and at the lower ends of the connecting bars are 
inserted plugs, very similar to the spring jacks used on 
telephone boards, but on a larger scale. From each plug 
a flexible lead is carried off to a plate which dips into the 
tower, which is built of wood lined with galvanised iron, 
and its dimensions are 32in. by 28in. by 10in. The three 
plates are ordinary flat arc light carbons held in clamps. 
Dynamo leakage must, of course, be expected, and during 
the earlier experiences this was found to be so large that 
the plan was almost given up, but the fortunate discovery 
was made that this leakage could be reduced about 70 per 
cent. by the use of running water. With water fed through 
a pipe 4in. diameter from the town mains the leakage of 
current is stated to be only 6 or 7 ampéres at 500 volts. 
This loss,will of course only take place during the thunder- 
storms, as at other times the plugs are taken out, and 
there is no earth connection at all. All charges which 
may accumulate on the trolley line or feeders will be 
forced to pass through the coil before reaching any of the 
generators, and the function of the coil is to cause the 
“side flash” we previously spoke of to occur there, 
rather than in the coils of the armature, and this is the 
more readily accomplished as there are several low 
resistance plates from this coil to earth, and there is no 
insulation to be pierced. Besides this, as the line is con- 
nected to earth directly without an air gap, the static 
charge can dissipate itself without reaching such a high 
potential as to be able to jump across the air gap of the 
other types of arresters which we have described. 

A modification of the principle of the keystone arrester 
is made by the same company for use on arc lighting cir- 
cuits, and is illustrated in Figs. 20 and 21. Fig. 20isa view 
with the cover removed, and Fig. 21 is a diagram of the 
correctors. It consists of a closed box M, containing a 
carbon ball B, connected to earth. The box is penetrated 
by two electrodes D D’, pivoted at O O!, and arranged 
to swing quite freely through the openings H H'. Under 
ordinary conditions of work these electrodes are adjusted 
by the thumbscrews P P?, so as to be within one-eighth of 
an inch of the carbon ball. In case lightning strikes 
the instrument, the electrical discharge passes through 
the terminals PP, and passing through the elec- 
trodes D D*, crosses the air spaces and escapes 
to earth. The current from the dynamo will now 
of course follow, and the solenoid m, which is in 
series with the arc lamp circuit, is short-circuited, and the 
core K, which is no longer held up by the attraction of 
the solenoid, falls upon the levers L L’, and causes the 
electrodes to be drawn a little away from the carbon 
ball B. The arcs thus formed raise the air in the closed 
box M to a high temperature and expand it, causing a 
smart blast of air to escape through the holes H Hi’, 
which blows out the arc and breaks the circuit. This 
permits the main current to resume its ordinary path 
through the solenoid n by way of the terminals C C', 
draws up the core K, and the electrodes falling back to 
their normal position, the arrester is ready for another 
discharge. I have previously described the laboratory 
experiment with the ‘‘non-arcing metal arrester ;” and 
this apparatus may also be tried in a similar manner by 
adjusting the electrodes so as to touch the carbon balls, 
thus forming a short circuit on the dynamo. This short 
circuit is automatically opened and made again, and 
slight puffs take place as the arcs are blown out. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mr. Justice NortH, 28th June, 1893.) 

COOK v7. THE ST. JAMES’S AND PALL MALL ELECTRIC LIGHT CO. 
THis action was brought by the trustees of the Windham Club— 
in St. James’s-square—on behalf of the club, complaining of a 
nuisance caused by noise and vibration proceeding from the works 
of the defendant company, which are situated in what was 
formerly an open yard, known as Mason’s-yard, about 45ft. from 
the club. The plaintiffs claimed an injunction to put a stop to 
the alleged nuisance. 

Sir H. Davey, Q.C., and Mr. T. L. Wilkinson were for the plain- 
tiffs; Mr. Cozens-Hardy, Q.C., Mr. Moulton, Q.C., and Lord 
Robert Cecil were for the defendants. 

Sir H. Davey, in opening the plaintiffs’ case, said that the 
defendants had on their premises steam engines and dynamos of 
great power, which were working almost incessantly, though, of 
course, more in winter than in summer. Complaints had been 
made by the club of the vibration and noise ever since April, 1889, 
when the defendants commenced working. Plaintiffs had been very 
forbearing; in fact they were customers of the defendants, and 
had no wish to press them hardly. The attempts to cure the 
nuisance failed, and in December, 1891, it became worse than ever, 
and was indeed unbearable. Probably this was because the 
demand for electric lighting had increased. At length in January, 
1892, the plaintiffs commenced this action, and even after that 
they gave the defendants time to abate the nuisance. The de- 
fendants proposed to remedy it by digging a oy: trench ; but 
they or not obtain the consent of the vestry of St. James’s to 
this. The nuisance was felt most on the first-floor of the club, and 
especially in the writing-room, the vibration being so great there as 
to render the room practically useless to the members of the club, 
and they were compelled to write elsewhere. The vibration also 
rendered it patho 6 for the secretary, whose office was on the 
second-floor, to carry on his business as he had done previously. 
The nuisance had been considerably abated since the action 
was commenced, though it was still a serious nuisance, but 
it was clear that the defendants could abate the nuisance, 
if they chose to do so, and that in fact it was a mere question of 
expense. The learned counsel read some correspondence, but, 
before any witnesses were called, an arrangement was come to 
between the parties in the following terms :—By consent, and with- 
out prejudice to any question, defendants undertake that if in the 
opinion of an engineer, to be named by the Board of Trade or 

eed upon between the parties, the working of the machinery in 
recy a does now or at any time hereafter shall cause any 
annoyance by vibration or noise to the Windham Club, they will 
forthwith make all such reasonable alterations or additions as the 
engineer shall direct for the purpose of remedying the same. No 
pe except that defendants do pay the costs of the action, 
Liberty to apply. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 





PARIS.—Boyveav anp CHEVILLET, Rue de la Banque. 

BERLIN.—AsuHER anv Co., 5, Unter den Linden. 

VIENNA.—G D AND Co., Booksellers. 

LELPSIC.—A. TwirtMeverR, Bookseller. 

NEW YORK.—IntTernationaL News Company, 88 and 85, 
Duane - street 








PUBLISHER'S NOTIOE. 


** With this week's number ave issued as Supplements a Two-page 
Engraving of H.M.S. Victoria, running her speed trials, and a 
Two-page Engraving of H.M.S, Camperdown, — Every copy as 
issued by the Publisher includes copies of the Supplements, and 
subscribers ave requested to notify the fact should they not ‘eceive 
them. vim 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* Inorder to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penn 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*," All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

M.—Theoretically the pipes would be of varying diameters. In practice they 
would all be laid of the same diameter. 

A. B. K.—We do not know anything of the compostion to which you refer. 
Attempts have been made to use the albumen of milk as a substitute for 
ivory, but not with success. Any stationer will give you the address you 
want. There are dozens of such factories. 
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MEETINGS NEXT WEEK. 


GroLootsts’ AssocraTion. — Friday, July 7th, at 7.30 p.m. Special 
general meeting, to consider various alterations in the bye-laws.—At the 
close of above, an ordinary meeting will be held. Paper on ‘‘ The Geology 
re Pag its Neighbourhood,” by Professor W. J. Sollas, D.Sc., 

-R.S., F.G.8. 





DEATH. 


On the 22nd June, at Wallington Lodge, Epmunp Cooper, M.I.C.E., of 
Wallington, Surrey, aged 75. 
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THE LOSS OF THE VICTORIA. 


Last Friday the whole country was deeply stirred by 
the terrible news that H.M.S. Victoria, bearing the flag 
of Vice-Admiral Sir George Tryon, had been sunk the 
previous day off the Syrian Coast, after a collision with 
the Camperdown, and that it had involved the loss of 
nearly 400 men, including the Commander-in-Chief and 
a large proportion of officers. Not since the loss of the 
Captain in the Bay of Biscay on September 7th, 1870, 
has such a dire calamity befallen the British Navy. The 
Vanguard was rammed by the Iron Duke in August, 
1875, and went to the bottom, but she remained afloat a 
sufficient time to enable all on board to be saved. The 
Victoria sank within twelve minutes of the collision, so 
that no time was afforded to stop the inflow of water or 
enable the crew to take to the boats. Rear-Admiral 
Markham had his flag flying temporarily on board the 
Camperdown, his own ship—the Trafalgar—being in 
dock, so that his report, when received, should afford full 
explanations of this disaster. In the meantime we have 
only the brief telegrams from him, and the necessarily 
imperfect reports from extraneous sources affording no 
direct clue to the cause of the catastrophe. It would 
seem, however, that on the afternoon of Thursday, the 
22nd, the squadron had carried out various evolutions, 
and was approaching the roadstead of Tripoli from the 
northward. The vessels were in two lines, or what is 
technically termed ‘‘ Columns of Division in Line Ahead,” 
one line being led by the Commander-in-Chief, and the 
other by the second in command. As the Rear-Admiral 
had his flag flying on board the Camperdown, that ship 
would be leading the opposite line, and hence be directly 
abreast the Victoria. For mancuvring purposes, each 
ship would be two cables distant from the one next 
ahead or astern, while the two lines have an interval 
between them of twice as many cables as there are ships 
in the line. Thus with six ships in two divisions, the 
lines would be six cables apart, or practically a dis- 
tance of twelve hundred yards. This, we take it, 
was the formation of the squadron on the afternoon 
of June 22nd, just previous to the accident. The 
Une led by the Commander-in-Chief is usually on the 
starboard hand, but circumstances may render it desir- 
able that this order should be reversed, As the naviga- 
tion of the squadron is directed from the flagship, in the 
vicinity of the land the Admiral usually places himself 
nearest to the danger. In approaching an enemy 
the lines may be changed to enable the Admiral 
to be on the side nearest the object. Thus it is 
desirable to have an evolution which will accom- 
plish this object in the shortest possible time. It is 
usually done by the opposite vessels in the two 
lines turning towards and passing each other until 
arriving at the former distance they were apart, when all 
resume their original course together. Formerly, accord- 
ing to the signal made, they passed each other on the 
starboard or port hand. Now there is a single signal, and 
they invariably pass each other on the port hand. There 
is nothing complicated about the mancuvre. It is only 
necessary for vessels in the starboard line to guard against 
swinging too far round, or they may get on the wrong 
side of their opposite number. It must be remembered 
that in carrying out evolutions at 10 knots speed—as is 
now frequently done—there is only an interval of about 
three minutes, in this particular instance, from the time 
of turning to when the ship will be on the point of 
passing. Hence there is little time to rectify errors or 
give warning, in case of any failure to machinery or 
steering gear. 

We gather that on this occasion the Victoria was 
leading the port line, and that the signal was made to 
reverse the order. That ship had only to put her helm 
hard a-port, while the Camperdown would starboard 
sufficient to pass the other on the port hand. Now if 
anything happened to the steering gear of the Victoria 
by which her turning movement was checked or arrested, 
the Camperdown would be on her starboard hand, and in 
endeavouring to maintain her proper side there would 
be risk of collision. Or should the Camperdown 
swing round too rapidly, she might, without anything 
occurring to the Victoria, find the latter on her star- 
board bow, and reversing the helm, endeavour to 
pass on the other side. A collision in this case 
might occur from an under-estimation of the distance 
between the two ships. From the information received 
it is impossible to say whether either of these incidents 
was the cause of what happened. All we ‘know is that 
about 3.30 p.m., while carrying out some such evolution, the 
Camperdown ran into the Victoria and struck her with 
great force on the starboard bow. Orders were given to 
close the water-tight doors and get out collision mats. But 
the damage was too extensive for any such device to avail 
to keep the ship afloat. She began to settle down by the 
head, but no panic prevailed. The Admiral directed the 
sick to be brought on deck, and turned the ship’s head 
towards the land in case she should remain afloat long 
enough to get into shallow water. It was of no avail. 
Seeing she was rapidly sinking, the Admiral ordered 
everybody to be called up from below, and gave the word 
that all were to save themselves who could. Many, 
therefore, sprang into the water, and were picked up by 
the boats of the squadron, now on the spot. Sir George 
Tryon alone remained on the bridge, calmly awaiting the 
end. It is said his coxswain brought him a life belt, 
which he refused, telling him to save himself. 

The end came with frightful rapidity. Within a time 
variously estimated from six to ten minutes, the ill-fated 
Victoria turned over, and shortly after sunk. When last 
seen the Admiral was still on the bridge, and he appears 
to have gone down with the ship, for his cap and tele- 





scope have since been picked up. With him were lost 
twenty other officers and about 340 men. This is indeed 
a national calamity. The tragic end of Sir George Tryon 
deprives us of our ablest admiral, and a man to whom 
the country would have turned as a leader of our fleet in 
any great war. We can as hardly spare the many others 
who have thus lost their lives in the steady performance 
of their duty. Our highly-trained seamen are not too 
numerous, and stokers not easily obtained. 

Lastly, the composition of modern fleets renders the 
loss of a first-class battleship a serious matter. Size and 
cost tend to limit the number of such, even to the richest 
State. It is evident also that modern construction has 
not succeeded in providing any antidote to the effect of 
severe injury below the water-line. Important changes 
in naval architecture may result from this terrible 
incident. If the capsizing of the Victoria resulted from 
the combined weight of the admitted water, and that 
enormous mass of iron, which included two pieces of 
ordnance each alone weighing 111 tons, we may revert to 
a greater distribution of weight and lighter guns. It will 
also strengthen the arguments of those who oppose con- 
tinual increase of dimensions of individual ships. But 
details of the disaster are still too meagre to give material 
for more than these cursory remarks. We can only 
express our deep sorrow at the occurrence, and await that 
further information which should clear up many points 
now obscure. 

THE ANALYSES OF ENGINE TESTS. 

Mr. Cummins, whose letter will be found in another 
page, evidently has failed to grasp the purport of our 
contention concerning the phenomena presented for 
consideration by Mr. Crosland’s report, published in our 
impression for May 5th. Mr. Cummins starts with a 
proposition to which we do not care to take any excep- 
tion save one, namely, that it raises a side issue concern- 
ing which we have said nothing:—‘‘The question at 
issue between us, viz., the theoretical amount of lique- 
faction in an ideal cylinder, under the conditions as set 
forth in Mr. Crosland’s report, need not be complicated 
by introducing horse-power, either total or indicated.” 
That is quite true. But we were not considering the 
performance of a given weight of steam in an ideal 
engine, but the amount of liquefation per indicated 
horse-power in a real engine, which is a totally different 
matter. ‘‘ Suppose,” says Mr. Cummins, “100 Ib. of dry 
saturated steam at 1651b. absolute pressure admitted to 
an ideal cylinder, and let it be expanded adiabatically to 
6lb. absolute pressure, doing external work, 7.e., work 
against a moving piston. Then when the pressure falls 
to 61b., the cylinder will contain 17 lb. of water and 83 lb. 
of steam. That is to say, the liquefaction will be 17 per 
cent. of all the steam supplied to the cylinder. This will 
be the amount of liquefaction, whether the back-pressure 
be 6]b., 51b., 31b., or nothing at all.” 

Exception might be taken to this statement, on the 
ground that it quite neglects the work done by the 
steam without expansion, but it is not necessary. 
The 17 per cent. has nothing to do with horse-power, 
nor is it affected by the back pressure. It is not 
going too far to say that 100 1b. of dry saturated steam 
will, in a good condensing engine, develope 5 indi- 
cated horse-power for an hour. If, now, we divide 17 lb., 
the amount liquefied, by 5, we have 3°4 1b. per horse per 
hour as the liquefaction. If the engine used 40 lb. of 
steam per horse per hour, the liquefaction would be twice 
as much—6'8lb. per hour. We put the matter in this 
way in order that Mr. Cummins may understand what 
the nature of our argument is. It is quite legitimate 
that he should say that we have herein neglected the full 
pressure part of each stroke. Thatis a matter to which 
we shall refer presently. We maintain that statements 
concerning the condensation which takes place in a 
cylinder are persistently based on the assumption that 
the liquefaction to be accounted for is only that pertaining 
to the indicated power of the engine. In consequence 
the total liquefaction is understated, and in the same 
way, and, as a natural consequence, the cylinder con- 
densation—or, as we have termed it, the metallic con- 
densation—is overstated. The indicated horse- power 
does not nearly represent the entire work done by the 
steam. We may proceed to consider the whole question 
in more detail. 

Mr. Cummins believes that we have made a mistake, 
and he proceeds to explain the nature of that mistake. 
‘It is easy,” he says, ‘to see that one error lies in the 
assumption that only 22 thermal units per pound of 
steam are available for developing the ‘total’ horse- 
power, without calling in the assistance of liquefaction; 
that is to say, it is taken for granted that no work can be 
done without a fall of temperature, which is, of course, 
a mistake.” No such assumption has been made. If 
Mr. Cummins will refer again to what we have written, he 
will see that we have carefully allowed for the full pressure 
part of the stroke. No work competent to produce lique- 
faction is done in the cylinder during that portion of the 
stroke. We have said nothing whatever about fall of 
temperature in this special connection. It seems to be 
expedient that we should make our meaning quite clear 
on this and one or two other points. For this purpose 
we shall use the example selected by Mr. Cummins 
modified. Let us suppose that in a long cylinder is fitted 
a piston with an area of 144 square inches, under this 
piston is one pound of water at 32deg. Fah., and the 
piston is loaded, including the pressure of the atmosphere, 
to 14,400 lb., that is to say, 1001b. on the square inch. 
Heat is applied until the whole of the water has been 
converted into 4:33 cubic feet of steam, and the work 
done will represent 14,400 x 4:33 = 62,352 foot-pounds. 
No liquefaction has taken place, and the total heat 
expended in making the steam and doing the work 
has been 1181°4 thermal units. If we suffer this 
steam to exhaust into a condenser it will carry with 
it the whole of this heat, and we desire to call Mr. 
Cummins’ attention to the fact that it is quite con- 
sistent with thermodynamic laws to suppose that the 
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whole of the heat may be transferred toanother pound of 
water at 382 deg., which will in turn do 62,352 foot- 
unds of work, and so on to other cylinders. Practical 
Siffculties stand in the way, but they have been so far 
overcome, that’ in “triple effet,” sugar boiling, and in 
Norraandy’s distillers, an evaporation equivalent to the 
roduction of nearly 30 1b. of steam per pound of coal has 
en reached. The binary vapour engine is one method 
of utilising the principle. Mr. Cummins may say that 
such things savour of perpetual motion. Possibly 
they do, but according to all the steam tables, we car 
have our work and our heat as well. This is, however, 
beside the mark. During the operation we have described 
no liquefaction takes place, and work is done under 
precisely the same conditions as in the full pressure por- 
tion of the stroke of a real engine. 

Next, advancing a step, let us suppose that. the piston 
continuing its ascent, we go on reducing the load until it is 
10 1b. only per sq.in. To simplify matters we shall suppose 
that the curve of expansion is ahyperbola. This will give 
a result a very little too high, but this may for our purpose 
be disregarded. The steam will have been expanded ten 
times at the end of the operation, and will now occupy a 
space of 37°84 cubic feet, and it will contain 1172°3 units, 
minus those converted into work during the process of 
expansion. Let us see how many these will be. By the 
1 + hyp. —_ rx 100 That 





well-known formula, P = 
1 + 2:302 x 100 _ 
10 
worthless fraction. This is the average pressure per 
square inch, and 144 x 33 = 4752lb. The whole height to 
which the load has been raised is 37°84ft., and 37°84 x 
4752 = 179,815 foot-pounds. But we have seen that the 
work done during the full pressure part of the operation 
was equivalent to 62,352 foot-pounds. Deducting this 
we have remaining 117°463 foot-pounds done during 
expansion, when the temperature of the steam was fall- 
ing and the liquefaction was taking place. Taking J at 
772, it is clear that 152°3 units must be converted into 
work. What will be the consequences to the steam ? 
Here Mr. Cummins joins issue with what we have pre- 
viously stated, and we understand him to say that we 
have over-estimated the amount of liquefaction that must 
have taken place. Take, for example, the following 
passage:—‘‘ You give the amount of liquefaction as 
2°35 x 210 


is to say P = 33 Ib., omitting a 


2°35lb. per hour per indicated horse-power, 


= 8-2lb. per minute. Hence there will be discharged 
from the high-pressure cylinder 145°3lb. steam at 60 lb. 
pressure and 12°7lb. water. Therefore heat rejected 
= total heat 145°3 lb. steam at 601b. = 174,796 thermal 
units + heat of 12°7 lb. water = 3746 thermal units. 
Total heat rejected = 178,542 thermal units. Hence 
heat available for doing work = 189,702 — 178,542 = 11,160 
thermal units. Total horse-power developed = 431 = 
18,533 thermal units. That is to say, we are getting 
more energy out of the steam than we put into it to the 
tune of 7373 thermal units per minute, which looks 
rather like a discovery of perpetual motion.” 

We confess that we have been unable to follow the line 
of reasoning embodied in this passage. Mr. Cummins is 
referring to the high-pressure cylinder. The total heat avail- 
able for doing work in it is that of 158 lb. of steam, and this 
is not affected by the amount rejected. That will depend 
on the total amount of work done in the cylinder by expan- 
sion, and not on the indicated horse-power. We must not 
fall into Mr. Cummins’ error, however, and put a con- 
struction on his words which they are not intended to 
carry. The shortest way, possibly, to clear up the point 
is to ask our correspondent to take the case we have 
stated, and ask him to say what would be the lique- 
faction in one pound of steam when doing 117,463 foot- 
pounds of work. Since our last article was written we 
have gone carefully into the figures, and believe that we 
may fairly state the case thus for the high-pressure 
cylinder. There was delivered to it per minute, 158 lb. 
of steam, representing 193,550 heat units. The total 
horse - power developed was, as calculated by Mr. 
Cummins, 431. As nearly as we can gather from the 
diagrams, about one-half, or say 215 horse-power, was 
developed during the expansion part of the stroke. There 
was, therefore, converted into work approximately 9200 
units per minute. In falling from 165 lb. to 60]b. pres- 
sure, each pound of steam would theoretically part with 
22 units without liquefying— we say “ theoretically,” 
because, as no doubt Mr. Cummins is aware, the question 
whether this superfiuous heat is or is not available for the 
purpose proposed has been keenly disputed—and 158 x 
22 = 3476 units. Deducting this from 9200 we have left 
5724 units to be supplied by liquefaction. But each pound 
of fluid in falling from steam at 366 deg. to water at 
293 deg. would surrender 900 units. Dividing 5724 by 
900, we have 6°36 lb. of steam liquefied per minute, or 
381-6 lb. per hour. The indicated horse-power was 
210, consequently the liquefaction in this cylinder was 
1°82 lb. per horse per hour. But the amount of liquefac- 
tion as referred to the indicated horse-power largely 
depends on the relative proportion of the work done with 
and without expansion; and it follows that in Mr. 
Crosland’s engine, as the whole expansion was much 
greater for the three cylinders than it was in any one of 
them considered separately, the liquefaction must have 
been much in excess of 1°81 lb. per horse per hour. How 
much it actually was cannot be determined with minute 
accuracy unless we know what the true expansion ratio 
was; and this we have no meansof ascertaining, becausethe 
indicator diagrams do not supply the necessary informa- 
tion with accuracy. Mr. Crosland possibly knows, by 
direct examination of the engine. Mr. Cummins can only 
make the liquefaction less than 8°2lb. per minute by 
assuming that less work was done by expansion than the 
indicater seems to show. Mr. Terry has made the lique- 
faction 2:1lb., and Mr. Cummins does not dispute his 
figures. Estimating the expansion ratio, we may say that 
1°14 1b. of steam at 165 lb. absolute occupied a space of 


3°09 cubic feet, and at the moment when the low-pressure 
exhaust opened it occupied a space of 69°7 cubic feet, 
corresponding to about 22°5 expansions. But this takes 
no account of condensation, &c. For the rest it may be 
said that whether the liquefaction amounted to 8-2 lb. per 
minute in the high-pressure cylinder, or any other 
figures, depends on the amount of work done during 
expansion, and on this point Mr. Cummins can speak 
with no more certainty than we can. It is easy enough 
to deal with ideals. To deal with an actual engine pre- 
senting a multitude of conditions qualifying every calcu- 
lation it is possible to make, is quite another matter; and 
it is for that reason that we have in a previous article 
taken care to state that we made no pretence to precise 
accuracy in the figures we have advanced. This caution 
Mr. Cummins appears not to have seen. We may add that, 
curiously enough, several cases have come under our notice 
lately in which the heat energy measurable in the inter- 
mediate and low-pressure cylinders was apparently greater 
than that measurable in the high-pressure cylinder. The 
discrepancy has been explained by the theory that the 
high-pressure piston leaked. 

One passage in Mr. Cummins’ letter remains to be 
dealt with. It is this: “Another error is introduced 
when the work done against back pressure is put down 
to the high-pressure cylinder, whereas it is simply trans- 
ferred to the intermediate-pressure cylinder, and does 
the full pressure part of the work there.”” Now we have 
expressly stated that the work done against back pres- 
sure in the first cylinder is transferred to the second, 
and in like manner that done in the second is 
transferred to the third cylinder. But we also 
say that the liquefaction which will take place in each 
and all of the cylinders during the period of expansion 
depends on the total amount of work done by the steam 
while it is expanding, and is not in any shape or way 
dependent on the indicated power. Looking at the 
matter from another point of view, it is clear that the 
amount of work done is measured by the expansion. 
Given the expansion ratio, &c., and we can tell the work 
done, which is a very different thing from the indicated 
power. The transfer of steam under pressure from one 
cylinder to the other only affects the result in so far as it 
affects the expansion in the second cylinder. Knowing the 
whole weight of water liquefied per hour, we can divide it 
by the indicated power, and say that the liquefaction is so 
much per horse perhour. Engineers very commonly take 
the weight to be roughly 2°5 lb. per indicated horse-power 
per hour. It is often much less, sometimes much more. 
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REDUCTION OF MINERS’ WAGES. 


THE early intimation we were able to give last week that a 
movement was being made by coalowners in the Federated 
Districts for a reduction of wages, prepared those interested 
in the iron and steel trades of the country for the activity 
which has characterised the movement during the week. It 
is stated that the chief movers in the matter are colliery 
owners who are connected with the iron and steel trades, who 
feel that it is impossible to compete against South Wales and 
the North of England unless the cost of production can be 
reduced. The secrecy which characterised the movement in 
its early stages was remarkable. It now transpires that the 
calling of the joint conference at the Westminster Palace 
Hotel was founded on an agreement made when the general 
wage question was settled in March, 1890, when the Miners’ 
Federation submitted a proposal to the colliery owners to the 
effect that before any public action was taken in respect to 
any future wage question, with respect to notices, the men’s 
case shall be laid before a committee of coalowners in each 
district, or before a committee of the Coalowners’ Federation. 
The Coalowners made a request for a reduction amount- 
ing to twenty-five per cent., and in accordance with 
a request from the Coalowners of the Federated dis- 
tricts, a meeting of the Executive Committee of Miners 
with a Committee of Miners has been called, and will, 
it is expected, be held at the Westminster Palace 
Hotel to-day—Friday—to consider the request to be 
made by the owners. It is known that all the miners’ 
representatives can do is to hear what the Coalowners’ 
Committee have to say with respect to the proposal made, 
and if this is persisted in the matter will be laid before the 
men, who will discuss the proposal, and a special conference of 
the Miners’ Federation of Great Britain will then be called 
to decide what answer shall be returned. The arguments set 
forth by the owners are patent on the face of them, viz., that 
it is absolutely impossible to compete with districts where 
large reductions of wages have been enforced. The men’s 
answer is a denial that a reduction ought to be conceded, 
that it will not benefit the coalowner, as coal values would 
have to be reduced in proportion, and further, that the owners 
will have to secure it by a struggle, if they get it at all. The 
miners’ representatives rely on their vast organisation, 
augmented as it is by the coal porters, so that a deplorable 
struggle may be looked for if the owners press their demand. 





THE CRISIS IN THE COALFIELD. 

How is it to end? Yorkshire is the key of the position, 
and on the shire of many acres hangs the decision between 
a bitter strike and an amicable settlement. The position is 
painfully plain. Within the Miners’ Federation the men are 
still receiving the full 40 per cent. wages advances which 
accrued during the years of prosperity. Outside it the 
masters have obtained concessions so important as to enable 
them to take the trade. Thus within the Federation county 
the miners are having about two days’ work a week at the 
full wages; outside the Federation county they are digging 
five and six days a week at reductions ranging from 25 to 35 
percent. The question is—Which is preferable ? One would 
imagine that a complete week’s work, even at the lower 
wage, is better than an uncertain two days, with the risk of 
less, at high pay; but it is not clear that the colliers think 
so. The miners’ leaders bluntly declare that they will make 
no concession. The coalowners, they contend, have given 
themselves away to the railway and gas companies, and other 
large consumers. ‘ They have parted with their product for 
a price which is no price,” say the miners’ secretaries, ‘but 
that is no reason why we should throw away our labour.” 
On the other hand, the coalowners insist that their hands 
have been forced by the action of the miners who are outside 
the Federation. ‘“ We are as anxious as you can be,” they 
say, in effect, to the heads of the colliers’ organisation, “ to 





keep up the price of coal and to maintain wages; but you 
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have failed to control the coalfields of the North and of 
Wales, and our work is going there.” That is true enough 
but if the miners are content to go on with one day a week. 
and an occasional two, the coalowners will find it a hard task 
to keep even that limited employment for them, for every day 
the situation gets more strained, the number of unemployed 
is augmented, the value of colliery property ‘‘ tumbles,” and 
large contracts drift to other districts. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ANALYSIS OF ENGINE TESTS. 


Sir,—The question at issue between us, viz., the theoretical 
amount of liquefaction in an ideal cylinder, under the conditions as 
set forth in Mr. Crosland’s report, need not be complicated by 
introducing horse-power, either total or indicated. In my last 
letter I took exception to your statement, that the amount of 
liquefaction under the conditions would be 2°4 lb. per hour per 
indicated horse-power. The calculation, according to Rankine’s 
formula, gave under the given conditions a liquefaction of 17 per 
cent., which was put in terms of pounds per hour per indicated 
horse-power, merely for comparison with the figure given by you, 
and all T maintain is, that under the given conditions the amount 
of liquefaction would be theoretically about 30 per cent. less than 
you state. As the meaning of 17 per cent. os does not 
seem to be clearly stated in my last letter, I will endeavour to 
explain. Suppose 1001b. of dry saturated steam at 165 1b. absolute 
pressure admitted to an ideal cylinder, and let it be expanded 
adiabatically to 61b. absolute pressure, doing external work, i.¢., 
work against a moving piston. Then when the pressure falls to 
6 lb., the cylinder will contain 17 lb. of water and 83 lb, of steam. 
That is to say, the liquefaction will be 17 per cent. of all the steam 
supplied to the eptieler. This will be the amount of liquefaction, 
whether the back pressure be 61b., 5 Ib., 3 1b., or nothing at all. 

Taking the high-pressure cylinder aloue for comparison with your 
results, the conditions are :— 

Initial absolute pressure = 165 Ib. 

* temperature = 827 deg. Fah. = T). 

Absolute pressure at end of expansion = 701b. 
ae temperature * 8 = 763 deg. Fah. = Ty. 

Latent heat per pound of initial steam = H, = 660,110. 

- is steam at end of expansion = Hy = 695,572. 

Back pressure, 60 lb. absolute. 

Liquefaction = 1 - z (3 hyp. log. , + Hh) = 5 per cent. of the 
steam admitted, and will be 5 per ‘cent. whether the back pressure 
be 60 1b., 30 Ib., or zero. 

Heat received per pound of steam = total heat 1 1b. saturated steam at 
165Ib. absolute pressure = 1225 thermal units. 

Heat rejected to intermediate-pressure cylinder = total heat °95 Ib. steam 
at 60 lb. = 1143 thermal units + heat of 05lb. water at same 
temperature = 14 thermal units. Total heat rejected = 1157 thermal 
units, 1225 - 1157 = 68 thermal units utilised per pound of steam. 

Seo = 1*6 indicated horse-power per pound steam = 37°5 lb. steam 

"per hour per indicated horse-power, of which 5 per cent. is lique- 

ed = 1°87 Ib. steam liquefied per indicated horse-power per hour, 
whereas you put it down at 4°7lb. per hour, and further on you 
divide this by 2 and get 2°35 Ib. per hour. 

There is evidently some error about this, and the followi 
analysis will show where it lies, I will take your figures only an 
those in Mr. Crosland’s report, and assume that there was no 
cylinder condensation. 

The cylinder received per stroke 1‘14]b. of steam and water, 
= 158 1b. of fluid per minute. Of this, 2°85 per cent. was water.* 
Hence heat received = total heat 153°5lb. steam at 165]b. 
pressure = 188,037 thermal units + heat of 4°51b. water at same 
temperature = 1665 thermal units, Total heat received = 189,702 
thermal units. 

You give the amount of liquefaction as 2°351b. per hour per 

35 x 

indicated horse-power. ao = 8-2lb. per minute. Hence 

there will be discharged from the high-pressure cylinder 145°3 lb. 

steam at 60 1b. pressure and 12°7 lb. water. 

Therefore, heat rejected = total heat 145°31b. steam at 601b. 
= 174,796 thermal units + heat of 12°71b, water = 3746 thermal 
units. Total heat rejected = 178,542 thermal units. Hence heat 
available for doing work = 189,702 — 178,542 = 11,160 thermal 
units. Total horse- power developed = 431 = 18,533 thermal 
units. That is to say, we are getting more energy out of the steam 
than we put into it to the tune of 7373 thermal units per minute, 
which looks rather like a discovery of perpetual motion. 

The apparent gain of energy is still more marked when all 
cylinders are taken into account. 


Thus “total” horse-power, high-presssure cylinder = 431 
os 9 - intermediate-pressure ,, = 432 
ae a oe low-pressure » = 422 


1285 

As before we have 153°5 1b, of steam and 4°51b. of water. The 
liquefaction, according to your estimate of 2°5lb. per hour per 
indicated horse-power, will be 29°5lb. per minute. 

Heat received = 189,702 thermal units. 

Heat rejected = 148,296 - a 

189,702 - 148,296= 41,406 = heat available for doing work. 

Total horse-power = 1285, which corresponds to 54,920 thermal units. 

In this case we are gaining energy equal to 17 indicated horse-power per 
minute. 

It is easy to see that one error lies in the assumption that only 
22 thermal units per lb. of steam are available for developing the 
“total” horse-power, without calling in the assistance of liquefac- 
tion; that is to say, it is taken for granted that no work can be done 
without a fall of temperature, which is of course a mistake. 
Suppose a cylinder with open ends, containing a piston, to be 
inserted into the top of a boiler. Let the pressure be 165]b. 
absolute, and let the weight of the piston be adjusted to suit that 
pressure. Then, if the firing be continued, the piston will rise in 
the cylinder, and work will be done. If the cylinder be made 
long enough, any amount of work may be done, but—and this 
is the important fact—the work is done without any fall of tempera- 
ture. In an engine working without expansion, as it is not 
practicable to have cylinders of indefinite length, we let the 
pressure fall at the end of the stroke, and admit it to the other 
side of the piston for practical considerations only, and although 
the steam does eventually fall in temperature, the whole work is 
done without fall of temperature. Another error is introduced 
when the work done against back pressure is put down to the high- 
pressure cylinder, whereas it is simply transferred to the inter- 
mediate-pressure cylinder, and does the full pressure part of 
the work there. 

The next point to consider is the actual amount of cylinder con- 
densation, which can be very easily calculated for the high-pressure 
cylinder. Taking the diagrams as illustrated in Mr. Crosland’s 
report, and taking points on each card as soon as possible after the 
point of cut-off :— 


Bottom card—absolute pressure .. .. «2 «. «- 161 1b. 
MS. <k. as. tn a6: dbo 9s 88 ee 0 We ae 
CO Sa ee ee eer ae 
ee eee a ee ee a 
ee ee ee eee ee eee ee 
OO iS i a are Pea eemr mers: 
Top card—absolute pressure .. .. «. + « + 1551b. 
eis ce ek Se ae 58 we Se ee” oe ee 
re ae mee 
Ce eo ee ee ere 
PO. ; oc 9a a6 + e640 eeccks eo a 
MES xs, s0 96 2 1°02 lb. 





* It is not clear from Mr. Crosland’s report that any free water entered 





the cylinder.—Ep. E. 
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Total weight of steam present in cylinder just after point of cut-off = 
1°02 + ‘97 = 1°99 lb. per revolution, 

Weight returned by compression. 

Bottom card—pressure absolute 

ee ‘ss, 4h ee 60 46: 02 00 a0 a0 
Total volume + clearance... .. 1. «2 a 
I We aa ae” aa ae de 

Top card—absolute pressure 

a er rT 

Total volume + clearance .. 

Weight .. «2 «s «2 of of «oe of 

Total weight returned by compression = 
revolution. 

Weight of steam and water passing through cylinder = 2°28lb. per 
revolution, of which 2°85 per cent. is water. 

Hence weight of steam passing through cylinder = 2°21 lb., add ‘20Ib. 
fae a by compression = 2°41 lb. supplied to high - pressure 
cylinder. 

Weight of steam present just after point of cut-off = 1°99 lb. 

a 1 x 100 = 17 per cent. cylinder condensation. 

Of course these figures may not be quite correct, as the diagrams 
may not be to scale, but Mr. Crosland could settle the age by 
calculation from the actual diagrams. However, from the above 
approximate calculation it will seen that the condensation in 
the high-pressure cylinder up to the point of cut-off is not, as you 
maintain, extremely small. W. R. CuMMINs, 

6, Roseangle, Dundee, June 19th. 





COUNTY SURVEYORSHIPS—IRELAND. 

Sir,—In reply to ‘‘Open Competition,” I may say the County 
Surveyors’ Association of Ireland, in conjunction with other county 
‘oficials, are taking steps to get a clause inserted in the Home Rule 
Bill granting a pension on same lines as that to be given to civil ser- 
vants in the event of dismissal for other cause than misbehaviour or 
incompetence. When it is recollected that however well grand 
juries have done their work, they are very unpopular bodies, and 
that, meeting only twice a year, in the interim the county sur- 
veyors do nearly all the business which would fall to a standing 
committee, and are looked upon as the figure-heads of the system, 
no one will say such protection is uncalled for. Such pensions, 
however, in the case of short service men, say five years, amount- 
ing to about £100 per annum, would be poor compensation for 
having settled down into a groove, and having lost a good deal of 
one’s former professional connection. Considering the position 
they have held, I think there is no great animus against them, as 
they have always held aloof as much as possible from politics, as all 
officials should. E. A. Hackert, 

County Surveyor, Co. Tipperary (S.R.). 

County Surveyor’s Office, Clonmel, 

June 24th. 


LIMITED LIABILITY COMPANIES. 


Sir,—I think the time has arrived when the law should be 
altered in reference to limited liability. The law as it stands at 
present is liable to so much misuse, that I will give you a few 
instances of its working here. First, a firm with £100,000 share 
capital fails. It is then found that two of the original partners 
held no less thau £30,000 in debentures. As the estate, when 
wound up, would not produce this amount, there was nothing for 
the creditors. ain, a firm converted their business into a limited 
company of £4 One of them took £750 as debentures. Result 
within twelve months from beginning to finish, nothing for creditors 
out of the estate. A third started with shares £30,000, issued 
debentures—as the capital was not subscribed—and the usual 
result followed, not a penny piece for the creditors. 

Now, Sir, I would suggest the total abolition of debentures 
except where it is plainly stated upon every document they use, 
and that in all cases before these shares are issued a reserve fund 
be placed on one side to pay creditors first, or that the debenture 
holders be equally liable with the ordinary shareholders to at least 
half of their bonds. At present it is often troublesome to find out 
if there are debentures ; and again, it is such an easy matter to 
issue them, that before traders know anything of the matter a com- 
pany may have issued them and failed, leaving the creditors to 
make the best of their losses, the debenture holders taking every- 


thing. . 
Liverpool, June 2st. G. FREDK. Ransome, 


THE MACHINERY OF TORPEDO GUNBOATS. 


Sir,—In your current issue—June 16th, 1893—page 516, line 

pbs from bottom, Mr. W. H. White is made to say that the 

ropelling machinery of torpedo gunboats weighs about 150 1b. to 
80 lb. per indicated horse-power. 

As this is an error of 70 or 80 per cent., to the best of my judg- 
ment, I am somewhat puzzled by the statement. It does not loo 
like a misprint. The figures are about correct for the extreme 
forced draught power of a cruiser—Blenheim, 172 1b. per indicated 
horse-power maximum. Js it possible that Mr. White’s figures 
have got misplaced ? Hy. M. RoUNTHWAITE. 

15, Nicosia-road, Wandsworth Common, 8. W., 

June 19th. 

[There is no mistake in the figures for the weight of propelling 
apparatus in the torpedo gunboat class, Our correspondent has 
omitted to notice the fact that for the torpedo gunboat it is clearly 
stated that the boilers are assumed to be worked under moderate 
forced draught. As a matter of fact, the weights given correspond 
to about lin. of air pressure only, which is the maximum that 
—— practice permits for steaming over long periods.— 

D. E. 





THE LANTERN STEREOSCOPE, 


Str,—In your favourable notice of my invention — lantern 
stereoscope—exhibited at the Royal Society’s conversazione, your 
a suggests that the end of the room wherein future 
exhibitions may be held should be draped in black, or, that the 
spectators should view the pictures in relief through a tunnel. 

Will you permit me to state that at the exhibition given before 
the representatives of the Press at Burlington House, the after- 
noon sunlight streamed into the lecture-room through the Venetian 
blinds of four large windows and rendered every article of furni- 
ture in the room clearly visible, thereby robbing the illusion of 
much of its power. In the evening, when the room was in dark- 
ness, nothing save the picture could be seen, and had your repre- 
sentative been then present, he would have seen that neither 
drapery nor tunnel was needed. I thank very sincerely the gentle- 
man referred to for his kindly and appreciative notice. 

142, Suffolk-street, Birmingham, JOHN ANDERTON, 

June 14th, 


COTTON ROPES. 


Sir,—With your permission, and through the medium of THE 
ENGINEER, I should like, if possible, to elicit an opinion from some 
of your readers, as to the respective merits of cotton ropes versus 
manilla ropes for transmission of upwards of 800 indicated horse- 
power by the usual grooved wheels and shafts. My own experience 
ona small scale so far has been with manilla driving ropes, and I 
have found that the ropes, if placed in a temperature of 90 or 
100 deg. for some time before they are required, and thus 
thoroughly dried and seasoned, have their lasting qualities vastly 
increased, as compared with those put into use fresh from the 
ropery. 

understand that cotton ropes are held in higher estimation 
than manilla, and if this feeling in favour of cotton is justified by 
any of your readers who have used both kinds, I shall feel 
extremely obliged if they would kindly place their experience at 
my disposal, R. G. L 
June 14th, 
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OIL AND GAS ENGINES AT THE ROYAL SHOW. 


In our impression of the 28rd inst. we gave a general 
view of the oil engine exhibited at the Royal Show by 
Messrs. Crossley Brothers, and we now give some 
engravings by means of which some explanation of the 
construction of the engine may be given. These engrav- 
ings are :—Fig. 1, an end view of the valve gear and 
vaporising parts; and Fig. 2, a plan of these. In 
these engravings K is a crank pin on the end of shaft C 8, 
for working the oil pump; V V R, rod for working vapour- 
valve lever, controlled by governor; ON, nozzle for oil 
supply to vaporiser; W L, working lever; G B, governor 
blade ; I’, igniter valve pusher, pushed by J worked by R; 
C 8, cam shaft; V, vaporiser; I T, igniter tube; A, air 
suction inlet to vaporiser; B, chimney for passing off 
products from heating lamp below—there is an air-jacket 
space in the chimney for heating the air previous to 
its entry into the vaporisor casting; CC V, centre of 
vapour valve; V L, vapour-valve lever; S, bearing for 
cam shaft; T V, timed vapour valve; S R, valve 
spring rod; L N, nozzle of heating lamp; N, governor 
notch; C, cam moved a certain distance sideways, to get 
half-compression and late ignition for safe starting, and 
when the working lever W L is moved still further side- 
ways the governor cam misses the roller altogether, 
thus stopping the engine by stopping the pump and 
the vapour admission valve; A V, air admission valve 
admitting some air with igniter tube; I, igniter lever; 
RS§, rock shaft for oil pump; F, fork for moving oil pump 
rocking shaft ; G L, governor lever. The oil pump is not 
shown ; but it will be understood that it is worked by the 
rocking shaft R S, which gets its motion from the crank 
= K on the end of the cam shaft C S, and is controlled 

y the governor C through the blade G B taking into 
the notch in the end of sliding pusher piece N, which 
actuates the vapour valve rod R, and at the same time 
the rock shaft lever R A. It will be seen that the 
oil pump rod O P R, actuated by the crank pin K, is con- 
tinuously in motion. As shown in Fig. 1, this rod has 
pushed the pin F P in the fork F to the end of its stroke. 





The continued motion of the crank pin K will now not 





again move the arm R A, as the fork F will retire on the 
pin FP. Until the engine again requires vapour and will 
require oil, the governor blade GB does not catch the 
piece N, but as soon as it does N is pushed in, and the 
arm R A is pushed over, bringing the pin back so that 
the rod O P R can again push it back and give a stroke 
to the pump. The same movement of the governor has, 
it will be seen, moved the vertical vapour valve rocking 
lever V L, and by it the vapour valve, the centre of which 
is seen at C V V—Fig. 1—and is beneath the vapour 
valve spring rod V S R—Fig. 2. Explanation of some of 
these parts will be assisted by reference to the engraving 
on page 548 of ourlastimpression. The connection between 
the pump, the position of which is clearly seen in this 
engraving, and the oil nozzle O N—Fig. 2—by which oil 
is supplied to the vaporiser, is not here shown, but may 
be partly seen in the engraving before mentioned. The 
ignition tube is seen at I T, where it passes into the lower 
part of the vaporiser and is heated by the lamp placed at 
L N, which heats vaporiser and igniting tube. We have 
not shown the air pump by which the Bunsen oil lamp 
flame is fed. It will be seen that the movements for 
obtaining the relative motions of the oil pump vapour 
valve and timing valve, all controlled by the action of the 
jerk governor, are all very ingeniously worked out. The 
projecting arm V L of Fig. 1 has an angular motion, but 
it is very short and serves the purpose of pushing the 
vapour valve stem perfectly. The valve is returned by a 
spring on the rod VSR. The igniting valve is moved 
by a pushing piece J—Figs. 1 and 2—motion for which 
is obtained from the roller R running on a cam on the 
cam shaft C S, and giving motion to the igniting valve 
lever J. 

Messrs. Crossley Bros. have re-modelled their design 
of the larger engines, as will be seen by the engraving 
on page 576, which illustrates the main features of the 
gas engine of 25-horse power nominal and 64 indicated 
exhibited at the Show. The massive bed-plate carrying 
the main bearings at one end is carried up above the 
level of these bearings, and is extended under the 
cylinder so as to get great strength, rigidity, and 
stability. The engine is fitted with a timed ignition- 
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CROSSLEY’S OTTO GAS ENGINE, 25-HORSE POWER NOMINAL 


tube and valve, so that the ignition period is definitely 
fixed, and by a cut-out, by means of which ignition on start- 
ing can only take place after the crank has passed thecentre. 

Messrs. Fielding and Platt’s large gas engine was illus- 
trated on page 548 in perspective. We now publish 
engravings illustrating the engine in plan, elevation, and 
end elevation, showing the construction in detail, not 
seen in the photograph reproduction of last week. In 
this gas engine, from which diagrams may be obtained 
representing 100 indicated horse-power, the governing is 
effected by a rotary governor, which raises or lowers a 
lever carrying a hit-or-miss blade, as seen at T. In the 
ordinary way, therefore, gas would be admitted when the 
engine is moved at low speed, but the ignition of the 
charge can only occur when the crank is just over the 
centre, as the time of ignition is controlled by the lever G, 
which is worked by a roller on the main valve crosshead 


block. In order to obtain half compression, the — 
and | 


F on the rod Ris made so that when turned by 
one quarter revolution, it comes into contact with a 
piece on the exhaust-valve rod, and thus holds it open 
during part of the compression stroke. The air and gas 


admission valves in this engine are seen at H, exhaust at | 


S, the water inlet and outlet at Yand X. R is the reser- 


voir of compressed air for the self-starter, and K and L | 
the two valves for manipulating the starting gear, as | 
described last week. The ignition tube is at O, P being | 


the trial gas outlet. The worm gearing for working the 
cam A is at W G. 


The starting gear usually employed by Messrs. J. E. 
H. Andrew and Company is illustrated by the accom- 
panying engravings, in which Fig. 1 is a side view, and 
Fig. 2—see the next page—a sectional view of the end of 
the cylinder and of the starter. At A is a Bunsen burner 


for heating the ignition tube B. At G, Fig. 3 is the | 


exhaust valve, and above it a gas admission valve E. 
Above, and to the outer end of the ignition tube B, is an 
air outlet valve E, with handle D—see Fig.1. At Fisa 
timing valve for fixing the period at which the gaseous 
mixture shall be admitted to the ignition tube. When it 
is desired to start the engine, the gas admission valve E 
—over the exhaust valve G—is opened. Gas commences 
to flow into the cylinder, which at present contains only 
air at atmospheric pressure. This air is allowed to 
escape in quantity equal to that of the gas admitted by 
the valve E at the end of and above the horizontal part 
of the ignition tube E. As soon as sufficient gas has in 
this way flowed into the cylinder to produce an explosive 
mixture where it flows into the ignition tube, ignition 
takes place and the engine starts. The valves E E are 
then closed, and the gas main, which had been previously 
closed, is opened and gas allowed to flow into the 
gas-bag. Another form of self-starter used by this firm 
was described in our last impression. 

In our last impression we mentioned the self-starter 
used by Messrs. Tangye. This, as promised, we now 
illustrate by the accompanying engravings, Figs. 1 to 5. 
Fig. 1 is a sectional elevation of the pump. Fig. 2, plan. 


Fig. 3 is a sectional view of the gas and air inlet valve 
detached. Fig. 4 shows the pump in elevation attached 
to the combustion chamber of the engine, shown in sec- 
tion, and Fig. 5 is a horizontal section through the pump, 
| combustion chamber, and ignition tube. 

A is the combustion chamber of the engine, B the 
pump cylinder, and C the pump piston or plunger, con- 
nected by a rod D to a lever E, by means of which the 
piston is reciprocated in the cylinder B. F is a valve 
through which gas and air are admitted to the pump 
cylinder. G is a passage leading from the interior of the 
pump cylinder B to a passage H communicating with the 
combustion chamber A. Iisa valve between the passages 
G and H to prevent the explosive mixture forced into the 
combustion chamber by the pump from re-entering the 
pump cylinder. N is a relief valve in the pump cylinder 
B, which valve remains closed until the required pressure 
is pumped into the combustion chamber, but which will 
open and allow air and gas to escape to relieve any 
additional pressure, and to notify to the attendant that 
the charge in the combustion chamber has been pumped 
to the necessary pressure. 

This valve may be loaded to open only at the required 
pressure by a spring O, compressed more or less, as 
required, by means of a screwed plug P. To start the 
engine, the piston and crank of the engine are placed in 
position most suitable for starting, the combustion cham- 
ber A being then full of air at atmospheric pressure. By 
the upward movement of the piston C of the hand pump, 
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FIELDING AND PLATT’S GAS ENGINE—100 INDICATED HORSE-POWER 











sure leak past the piston C into the pump cylinder, it 
will escape through the relief valve N into the atmosphere, 
or into the exhaust pipe of the engine. When the pump 
is in use for charging the combustion chamber, the piston 
C is prevented from coming into contact with the relief 
valve N by removing the pin U from the upper hole in 
the lugs V, and inserting it in the lower hole or holes W. 
The ordinary ignition tube for working the engine is 

| employed, and before the explosive mixture is pumped 
| into the combustion chamber the passage to the igniter is 





TANGYES’ SELF STARTER 





| closed by forcing a wedge X between the upper end of 
| the lever Y and the timing valve Z of the ordinary igniter, 
| so as to force the valve tightly on to its seat as shown in 


a mixture of gas and air is drawn into the cylinder B, the | G, and past the valve I, into the passage H, leading to | Fig. 4. 


air entering by the passage Q, Fig. 3, and the gas enter- | the combustion chamber A, the inlet valve F resting | 


ing by the smaller passage R and small orifices fin the upon its seat and preventing the mixture of air and gas 





CYLINDER 




















— 


SELF STARTER 





ty] 
ANDREWS’ ‘“STOCKPORT” 


valve seat, the mixture 


pues by the valve F into the 
chamber S, and thence 


y the passages G? and G into 





ANDREWS’ “STOCKPORT” SELF STARTER 


the pump cylinder B, the said gas and air becoming 






| 
| 


| 
| 
i 
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| 


| from passing back therethrough. 














TANGYES’ 


STARTER PUMP 


The piston C of the pump B, when in its lowest posi- 
tion, covers the passage G by which the explosive mixture 
enters the cylinder, and it also presses on the relief valve 
N, so as to force the valve from its seat, in which position 
it may be retained by means of a pin U inserted in the 
upper hole or holes provided in lugs V on the pump 
cylinder B, the pin being over the top of the lever E, so 
as to prevent the piston C from being raised. By thus 
keeping the relief valve open when the engine is ready to 
be started, or while the engine is at work, any of the 
explosive mixture that may leak past the valve I into the 


thoroughly mixed in their passage to the said cylinder. | passage G will not act on the underside of the piston C, 
The charge of gas and air is forced through the passage | but will fill the said passage G. Should any of the pres- 





When sufficient pressure exists in the chamber A, the 
| wedge X is withdrawn, whereupon the valve Z is removed 


_ its seat and admits air and gas into the ignition 





tube in the holder 6, Fig. 5, and effects the explosion 
| of the compressed charge and starts the engine. 
| On page 576 we illustrate one of the engines by this 
| firm of 62 indicated and 53 actual horse-power. In men- 
| tioning Messrs. Tangye’s large engine last week, we re- 
| ferred to it as of 25 nominal horse-power, 86 effective, 
| and 100 indicated. This, we are informed, should have 
| been 62 indicated horse-power and 53 effective, the 
mistake having arisen from a partial correction, the 25- 
| horse power engine having been sent to the show instead 
| of a 85, to which the figures 86 and 100 belong. We may 
| mention here, however, that Messrs. Tangye have for 
| some time published a caution as to the use of the term 
nominal horse-power, as having no significance, and as 
mnisleading in connection with gas engines, and they 
point out that the indicated horse-power may be also 
| misleading. We might add that, in connection with 
| engines of this class, the only figures that have any value, 
| except to experts, are those giving the brake horse-power, 
| and we can quite agree with the caution Messrs. Tangye 
| published. With reference to the steady running of gas 
| engines, it may be mentioned that a single-cylinder 
Tangye engine, giving 86 brake horse-power, with Dow- 
son gas, is driving what is spoken of as fine weaving 
machinery in a Belfast mill. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The fourth annual pic-nic of the above Association was held on 
Saturday, June 17th, by a visit to Lichfield. About 100 members 
and friends journeyed to Lichfield, and upon arriving visited the 

cath and other places of interest. An adjournment was then 
| made to the George Hotel, where a substantial tea was laid, and 

to which full justice was done. The chair was taken by the 

| President—Mr. A. Driver—who was supported by the members of 
| the Council. Afterwards, dancing, interspersed with songs, was 
| indulged in, at the conclusion of which the party returned to 
| Birmingham, after having spent a most enjoyable day. 
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RAILWAY MATTERS. 


A GENERAL classification of the railway accidents in 
America for April shows :— 
Col- Derail- Other 


lisions. ments. acc’d’ts. Total. Pc. 

Defectsofroad.. .. .. .. © .. = alae 8 
Defects of equipment .. .. 10 .. 15 .. 5 .. 80 18 
Negligencein operating... .. 27 .. 14 .. 1 .. 42 24 
Unforeseen obstructions .. 0 .. 24 .. 2 .. 26 15 
Pe ks oe ce cs OD oe wD ot 35 
Total .. 7... & » ase 100 


Tue Belgian Minister of Railways, Posts, and Tele- 
graphs has inaugurated a new system of railway ticket, by which, 
on payment of 50f., 38f., and 25f. (£1) for first, second, and third- 
class respectively, a passenger may travel by any train on the 
State and other lines in the country during a fortnight. In 
addition to the price of the ticket, a deposit of 5f. is required, 
which is returned on the ticket, bearing the passenger's photograph, 
being returned at the end of the period for which it is issued. A 
very good idea of the industrial country of Belgium may be 
obtained in a fortnight ; and getting into the country vid Antwerp is 
made easy by the Great Eastern Company's service of steamers. 


TxE Bolton Corporation are proposing this session to 
take powers to work their tramways by electricity. Having regard 
to the experience the Lancashire and Yorkshire Railway Company 
has obtained by the disturbing effects of the electric tramway at 
Blackpool on their telegraph, telephone, and signal repeating 
instruments, application was made to the Bolton Corporation for 
protective clauses. The Corporation expressed their willingness 
to give them that protection, and clauses were introduced into 
the Bill empowering the company to take such steps as they in 
their judgment thought necessary for their protection, and the 
question whether the cost of those steps was to be paid for by 
the Corporation was to be referred to the Board of Trade. If 
they were reasonable steps to take for the company’s protection 
the Corporation would pay, if not, then the railway company must 
pay. 

A RECORD of train accidents in April in the United 
States includes 72 collisions, 92 derailments, and 9 other accidents, 
a total of 173 accidents, in which 35 persons were killed, and 122 
injured. These accidents are classified by the Railroad Gazette 
as follows:—Collisions: Trains breaking in two, 10; misplaced 
switch, 3; failure to give or observe signal, 5; mistake in giving or 
understanding orders, 4; miscellaneous, 15; unexplained, 35; 
total, 72. Derailments: Broken rail, 3; loose or spread rail, 3; 
defective bridge, 1; defective switch, 5; defective frog, 1; broken 
wheel, 3 ; broken axle, 6; broken truck, 1; fallen brake beam, 2; 
broken car, 1; broken draw-bar, 2; misplaced switch, 8; bad 
switching, 2; track repairers, 1; derailing switch, 1; open draw, 
2; animals on track, 4; washout, 3: maliciously misplaced switch, 
3; malicious obstruction, 3; accidental obstruction, 11; unex- 

lained, 26; total, 92. Other accidents: boiler explosion, 4; 
roken side rod, 1; cars burned while running, 1; other causes, 3; 
total number of accidents, 173. 


An important Parliamentary paper has been issued 
containing the report on the Mombasa Victoria Lake Railway 
Survey. It is divided into nine sections. The first deals with the 
general nature of the projected railway, and gives a description of 
the route. This is followed by a detailed description of the railway 
from an engineering point of view, with abstracts of estimates : 
alternative routes, with estimates; working of open line, with 
estimated traffic earnings and expenses ; the method of arriving at 
estimated details; the pro’ method of construction, and 
details of staff required. e political, tribal, and commercial 
aspects of the scheme, and the connection of the railway with the 
slave-trade question are also dealt with in the report, which is 
supplemented by a series of maps. We make the following 
extracts :—‘“‘ The estimated length of the projected railway by the 
route selected is 657 miles. This is greater than was expected. 
Former estimates, made in 1891 by General Williams, Sir John 
Fowler, and others, from existing maps, varied between 500 and 
600 miles. The increased length is due partly to a geographical 
error in position of the eastern shores of the Lake Victoria, and 
partly to the adoption of a longer but easier route. The estimated 
cost of the projected railway is £2,240,000—average, £3409 per 
mile. The gauge proposed for the railway is 3ft. 6in. This oe 
been adopted in preference to the metre gauge of 3ft. 3gin., to 
conform to existing railways in Egypt and South Africa.” 


In a communication on the use of elastic sleeper- 
plates in connection with metal cross sleepers, Mr. J. Schuler 
points out, in Glaser’s Annalen, that experience has shown wooden 
ae to require less frequent tamping, and to become more 
firmly bedded in the ballast than iron or steel ties. This advan- 
tage, he thinks, is not due, alone, as is generally supposed, to the 
greater width of bearing surface, and greater thickness of the 
wooden sleeper, but almost wholly to its elasticity, which modifies 
the shocks of the rolling stock passing over the rails, tends to 
prevent the loosening of rail fastenings, and helps generally to 
preserve the rails, sleepers, and the road-bed. If, therefore, a tie- 
plate having a greater degree of elasticity than a wooden sleeper be 
inte d between a rail and a metal sleeper, it is fair to presume, 
the Railroad Gazette thinks, that even better results will be secured 
than by having a rail resting simply on a wooden sleeper. One of 
the points of superiority of the elastic plateand metal sleeper com- 
bination is to be found in the circumstance that the reaction force 
of a rail passing quickly from a loaded to an unloaded state is 
largely counteracted by the spring-action of the plate, a point 
which increases in importance with higher rates of train speeds. 
This counterbalancing action, as it may be termed, of the tie-plate 
serves to maintain an undisturbed portion of the cross-tie in the 
road-bed. Whether these points will be borne out practically will 
be shown, more or less conclusively, by the results which will be 
obtained on the Friedrich Franz railroad in Mecklenburg, and on 
some of the divisions of the Prussian State railroads, on which the 
elastic plates are shortly to be introduced. 


THE annual general meeting of the members of the 
Railway Benevolent Institution was held on Monday at the City 
Terminus Hotel, Cannon-street, Sir Henry Oakley—the general 
manager of the Great Northern Railway Company—presiding. 
The report of the board of management stated that the revenue of 
the year ended April 30th last, had been £48,110, showing a 
decrease of £1837 compared with that of 1892. The Chairman 
said they had received £2232 less by donations than they did last 
year, but their subscriptions had increased by £919, showing a wider 
appreciation of the benefits of the institution, and a recognition 
by the public that they were doing a good work in a satisfactory 
way. During the year 723 new members had joined the institution. 
After gratefully acknowledging the receipt of two sums of £750 
and £1500 from the Rev. Francis Jacox, for founding three 
annuities of £30 each, the chairman referred with great regret 
to the loss sustained by the institution through the death of 
Sir Geerge Findlay. The annual dinner, presided over by Mr. 
Paget, ‘the chairman of the Midland Company, has resulted in the 
collection of the large sum of £15,660. e desirability or other- 
wise of amalgamating the officers’ and servants’ departments had 
been reported upon by a special committee, but the board had not 
= been able to arrive at a decision on the recommendations they 

ad made. There were now seeking the benefits of the institution 
56 widows, 21 members, and 58 orphans, and it was most gratify- 
ing that all these candidates could be provided for without a 
ot. The number of annuitants, including those to be elected 
that day, would be 804; 114 children were being educated at 
rivate schools, and there were 246 in the orph at Derby. 

@ number of members of the casualty fund had increased to 


NOTES AND MEMORANDA. 


Durine the past year the new Kew unifilar magneto- 
meter has been used for the determination of absolute horizontal 
force near the times at which observations were made with the 
regular instrument. The mean of the monthly values for hori- 
zontal force made with the instrument in 1892 is 1°8288, which is 
0023 greater than the mean given by the old instrument. From 
June to December, 1891, there was a similar excess of *0030 in 
amount. 


In the recent report of the Astronomer Royal it is 
stated that the disturbance of the earth current registers due to 
the trains running on the City and South London Electric Railway 
still continues, and is of about the same magnitude as before. The 
substitution of a non-magnetic silver pointer for the upper magnetic 
needle in the galvanometers for the earth current apparatus, as 
mentioned in the last report, has proved very successful, the scale 
values, which used to vary couslbenshty, having since remained 


a 
ns 


MISCELLANEA. 


Tue births and deaths in London and in thirty-two 
other great towns, last week, of nee and Wales corresponded 
toan annual rate of 22°1 per 1000. Liverpool was worst with 32-9 
and Norwich best with 11:5, , 


In London 2520 births and 1866 deaths were registered, 
Allowing for increase of population, the births were 126 below, and 
the deaths 466 above, the average numbers in the corresponding 
weeks of the last ten years. The annual death-rate per 1000 from 
all causes, which had been 17°6, 18*1, and 19°1 in the preceding 
three weeks, further rose last week to 22°6. During the four 
weeks ending on Saturday last, the death-rate averaged 19-4 per 
1000, being 1°6 per 1000 above the mean rate in the corresponding 
periods of tne ten years 1883-92, 


THE new steamer Campania has surpassed all previous 
= 





remarkably constant. 


A Fine black colour, which can be varied to a light 
brown, can be produced on brass by treatment with an ammoniacal 
copper solution made by dissolving one part of copper nitrate in 
two parts of ammonia of specific gravity 0-96 while keeping the 
solution cool. The brass articles, which must be carefully cleaned, 
acquire a light tone on first being immersed, but on exposure for 
some hours become deep black. The treatment can be interrupted 
when the desired tint is reached. The Scientific American says :— 
‘*A lustre can be put on the articles by rubbing with a little wax 
or vaseline. The process can be varied and other colour effects 
obtained by treatment of the article after the development of the 
black colour with very dilute hydrochloric acid, which dissolves 
the coating gradually and thus modifies the tint. The composition 
of the brass also has an influence on the result, and the colouring 
ower recalls that seen on Japanese bronze, which has possibly 

n obtained by a similar method.” 


A WRITER in an American paper describes a curious 
method of taking foul air out of a well which he saw :—‘“ The well 
was to be cleaned, but the man that took the job was afraid to go 
down until he had ascertained the quality of the air at the bottom. 
He let down a lighted candle, and when it descended to about 6ft. 
of the bottom it went out as suddenly as though extinguished by 
a whiff of air. That was all he wanted to know. He was then 
sure that the well had poisonous gas in it, and took a small 
umbrella, tied a string to the handle, and lowered it open into the 
well. Having let it go nearly to the bottom, he drew it up, carried 
it a few feet from the well and upset it. He repeated this opera- 
tion twenty or thirty times, with all the bystanders laughing at 
him, then in lowered the light, which burned clear and bright 
even at stolen. He then condescended to explain that the 
gas in the well was carbonic acid gas, which is heavier than air, 
and therefore could be brought up in an umbrella just as though 
it were so much water. It was a simple trick, yet perfectly 
effective.” 


REFERRING to some submarine blasting operations, the 
Scientific American recalls some facts concerning the blasting 
undertaken for the removal of the rocks known as Hell Gate, which 
obstructed the e between New York Harbour and Long 
Island Sound. e works for the final operation in removing the 
middle reef consisted of the excavation of 21,669ft. of galleries 
through the rock, of an average section of 10ft. square, and involv- 
ing the removal of 80,232 yards of rock by blasting. -The total 
quantity of roof and pillars ee to be shattered by the final 
explosion to a depth of 30ft. amounted to 270,717 cubic yards. The 
number of cartridges placed in the holes was 42,500, a sag, | 
240,399 pounds of an explosive consisting of potassium chlorate ani 
nitrobenzol and 42,331 pounds of dynamite. The cost of the final 
explosion was £22,475, the total expenditure in breaking the reef 
being £247,000, exclusive of removing the shattered rock. The cost 
per cubic yard averaged 11s. 4d. The total estimated cost of the 
Hell Gateimprovement works amounted to £1,070,650. The work 
for breaking up the middle reef rock extended from June, 1875, 
to October, 1885, when the final explosion took place. 


In recent accounts of the dust explosion and destruc- 
tion of a flour mill which turned out 2000 barrels of flour per day, 
tbe mill was reported to be the largest in the world. Mr. E. L. 
Otis writes to correct this, and says:—‘‘Among the mills of 
Minneapolis, as well as of the world, the ‘Pillsbury A’ stands at 
the head. Its capacity is 7200 barrels of flour per day, which 
quantity has been actually made in the time. The ‘Washburn A’ 
has a capacity of 5200 barrels per day. The ‘Pillsbury B’ follows 
with 4000,fand the ‘ Washburn C’ with 3200. There are eight or ten 
mills in Minneapolis making more than 2000 barrels of flour per 
day. The ‘Pillsbury A’ has five railroad tracks running to it. It 
handles all its cars by machinery, the daily demand being 200 to 
bring the wheat to and carry the products from the mill. One can 
hardly comprehend 36,000 bushels of wheat being ground into flour 
under one roof in one day, and the product being all removed. 
But this is the daily business, and it moves with the utmost 
accuracy and apparent ease. That this mill is a ‘wonder of the 
world’ is shown by the fact that a register is kept as in a hotel, and 
the daily registration is from one to two pages of names of visitors 
from all parts of the world.” 


At the last meeting of the Meteorological Society Mr. 
R. H. Scott, F.R.S., read a paper on “‘ Fifteen Years’ Fogs in the 
British Islands, 1876-1890,” which is a discussion of the fog obser- 
vations made at the stations which appear in the ‘‘ Daily Weather 
Report.” The winter is the foggiest season, and the greatest 
number of fog observations are reported from London, Yarmouth, 
Oxford, and Ardrossan. In the summer half-year the fog pre- 
valence attains a local maximum in two different districts, viz., at 
Scilly, St. Ann’s Head, and Roche’s Point, in the South-west; and 
at Sumburgh Head and Wick in the North. These are evidently 
sea fogs accompanying warm weather. Mr. Scott has made a 
collation of the observations of fog and the force of the winds, and 
finds that fog almost invariably occurs only with calm or very light 
winds. The author says that it seems to be generally assumed 
that fogs in London are increasing in frequency and in severity. 
From the observations it appears that there is no trace of a regular 
increase either in the monthly or in the annual curve. All that 
can be said is, that taking the three lustral periods of five years, 
the last of these, 1886-1890, comes out markedly the worst, the 
successive totals being 262, 250, and 322. 


Art the last meeting of the Physical Society Mr. W. R. 
Pidgeon and Mr. J. Wimshurst read a paper on ‘‘ An Influence 
Machine,” and exhibited their machines in action. In designing 
his machine, Mr. Pidgeon has endeavoured (1) to make the capacity 
of each sector large when being charged, and small when being 
discharged ; (2) to prevent leakage from sector to sector as they 
enter or leave the different fields of induction; and (3) to increase 
the capacity of the machine by making the sectors large and 
numerous. The first object is attained by arranging fixed 
inductors of opposite sign to the sectors near the charging points, 
and of the same sign near the places of discharge. Objects2 and 3 
are secured by embedding the sectors in ware, run in channels 
in the ebonite discs which form the plates of the machine, 
and carrying wires from each sector through the ebonite, each 
wire terminating ina knob. In this way the sectors can be placed 
much nearer together than otherwise without sparking back. By 
setting the sectors skew within the radius they are caused to enter 
the electric fields more gradually, consequently the potential 
difference between adjacent sectors is kept comparatively small. 
Experiment showed that the use of the stationary inductors at 





achiev ts in respect to trans-Atlantic voyages. She arrived at 
New York on Friday at midnight, having made the passage jn 
five days 16 hours and 10 minutes. Upon four days her runs ex. 
ceeded 500 knots per day. Two days’ runs were the longest ever 
made, namely, 548 and 532 knots. The Campania took the 
Summer, or southerly route, the length of which is 2860 miles ; 
had she taken the more northerly course, which measures 278» 
miles, the distance would have been accomplished in five and 
a-half days. ‘The belief now prevails that the Campania will cros 
the Atlantic in five and a-quarter days. 


THE approaching completion of the Manchester Canal 
has had the effect of compelling the various local authorities on 
the Irwell to take steps to purify their sewage before discharging 
it into the river. The Manchester sewage works will shortly be 
completed, and Salford has for some time been experimenting with 
various processes for effectually treating the sewage of the 
Berough, which amounts to some 10 million gallons per day. The 
disposal of the sludge is, however, in many cases a very trouble- 
some problem, and with a view to solving the difficulty at Salford, 
Messrs, John Taylor, Sons, and Santo Crimp, of Westminster, 
have been requested to advise the authorities as to the best 
methods of disposal. 


Tue centenary of the birth of Joseph Hessel, who is 
credited by the Austrians with the invention of the marine screw 
vropeller, was celebrated in Austria on Wednesday and yesterday 
* the unveiling of a monument at Mariabrunn, where he lived 
when a student of forestry, by the inauguration of memorial tablets 
in the various towns in which he stayed, and by a great commemo- 
rative festival around his statue in front of the Polytechnic Institute 
in Vienna. The latter was erected in 1863, six years after he had 
died, in poverty and neglect, at an inn at Laibach. His claim to 
riority in the invention of the screw propeller is disputed in 
Basten’ and elsewhere, but in Vienna it is supposed to be well 
established by various documentary proofs which have just been 
published. The English Admiralty prize of £20,000 was awarded 
in 1852 to five English competitors out of forty-four claimants, and 
the papers of the forty-tifth, Joseph Hessel himself, were, a 
Standard correspondent says, not so much as considered in London. 
Hessel described his idea of using the archimedean screw for the 
propulsion of ships as early as 1812. 


THERE has just been erected, the Aberdeen Evening 
Express says, at ‘‘ Feugh Cottage, near Banchory, one of pap lh 
patent steel rope suspension bridges, the span of which is about 
100ft. clear waterway with a footway of 4ft. wide. It has been 
erected to the order of Mr. John Douglass, of Tilquhillie. The 
bridge is suspended at centre of arch to a height of about 25ft. 
above the rocky channel of the river. The structure adds much 
to the beautiful and romantic scenery in which it bas been placed. 
The bridge was supplied and erected by Mr. Louis Harper, C.E., 
Aberdeen, who, we understand, has for several years past been 
engaged in the manufacture and construction of these bridges over 
rivers, railways, and ravines, and is at present just completing 
another of longer span across the river Carron, near Falkirk.” 
These bridges, it may be mentioned, are for foot and bridle path 
traffic, and Mr. Harperissues a circular, inwhich he mentions that he 
makes them from 50ft. to 300ft. span, ata uniform price of 20s. per 
foot run, delivered ready for erection by unskilled labour, at any port 
or station in the kingdom, and he says they are ‘‘so designed that 
the breaking strains are equal to four times the weight of all the 
people who could stand on the bridge at one time.” 


AtTHouGH a large number of men are employed on 
night and day shifts on board the Howe at Chatham Dockyard, it 
is not expected that the whole of the plates which were put over 
the damaged parts by the Spanish workmen will be removed before 
the end of the week. Until this work has been done, it is not 

robable that the Lords of the Admiralty will inspect the vessel. 
The task is rendered more difficult by reason of the fact that counter- 
sunk rivets have been used, and these have to be drilled out before 
the steel plates can be taken off. It is stated that the Spanish 
workmen did their work well. Already fair progress has been 
made with the work, and it is possible to obtain some idea of the 
immense amount of damage sustained by the ship. Amidships 
there are but few sound plates on the bottom of the vessel. Many 
of them are broken and bent completely out of shape, while the 
frames have also suffered badly. In one place it would almost be 
ible to drive a coach and four through the bottom of the ship. 
The injuries to the plates extend almost up to the bilge keels, and 
these will have to be replaced by new ones, while the keel of the 
vessel itself is also much destroyed. At present it is impossible 
to form any accurate estimate as to the sum which will have to be 
spent upon the repair of the vessel, but £100,000 is put down as 
near the mark, in excess of the cost of raising the vessel. This 
would have paid for a vast quantity of information for engraving 
correct charts which are still wanted, and would have saved the loss 
of the use of the ship and the time of men and officers. The Admir- 
alty have ordered the ship to be ready in ninety days. 


Tue British Consul at Chefoo, in his last report, says 
that the feeling which prompted the Chinese Government two 
thousand years ago to build a wall three thousand miles in length, 
to keep out foreign invaders, is not extinct yet. China believes it 
necessary to have a chain of forts all along her sea-coast and up 
the Yangtze. Shantung Province must have her share of this 

rotection. Therefore, there is to be a naval station south of the 
eercame Promontory, another at Wei Hai Wei to the east of 
Chefoo, and a third at Chefoo itself. During the past year nine 
Krupp guns have been ordered for the two forts which are in 
process of construction, one on the point commanding the south 
entrance of Chefoo Harbour, and the other on a hill to 
the westward, too far from the water for the guns there 
to be of much use. The general in command has set his 
men to work to make roads round about the forts, and a 
trunk military road to go to Wei Hai Wei. No doubt his 
desire to keep his troops employed and out of mischief was one of 
the motives which induced him to begin road-making. He avows 
his intention when the road to Wei Hai Wei is completed of con- 
tinuing it from Chefoo westwards to the capital of the province. 
The soil in that part of the country soon cakes in fine weather into 
a hard clayey mass. Consequently the road about the forts which 
have been barrelled and supplied with ditches on each side look 
everything that could be desired, but Commander Adair, R.N., 
who went over them with the Consul, assured him that they would 
never carry a heavy gun. There is little traffic there to cut them 
up, but on the main road to Wei Hai Wei the case is different. 
The general has marked off some gradients and has made the track 
into thing like the semblance of a road; but there were heavy 





the charging points increased the output threefold, and as com- 
pared with an ordinary Wimshurst the es me Bod a given area of 





105,234, and 78 persons had been assisted each week. 


snowstorms last winter, and the result has been that on the level 
ground this military road has become nothing but a quagmire, off 
which the mules and donkeys turned into the ploughed fields 





plate passing the conductors was as 5°6 : e recovery of the 
machine after a spark had occurred was particularly rapid. 


alongside which they find better. 
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THE EAST COAST DINING AND CORRIDOR TRAINS—THE KITCHEN CARS 


THE BIRMINGHAM RAILWAY CARRIAGE AND WAGON COMPANY, CONSTRUCTORS 





THE NEW EAST COAST DINING CAR TRAINS. 





Wri this impression we publish illustrations of the four 
new dining car trains just completed for the London and 
Edinburgh service by the East Coast route. Each train will 
consist of the following vehicles:—(1) Guard’s van, (2) first- 


class corridor carriage, (3) first-class dining saloon, (4) kitchen | 


carriage, (5) third-class dining saloon, (6) two third-class 
corridor carriages, and (7) brake van. The whole of the 
carriages, with the exception of the brake vans, will be con- 
nected by covered gangways, so that there will be communi- 
cation throughout the train, the kitchen car forming the 
division between the first and third-class passengers. 

Two trains will be regularly used for this service, and will 
run at the times shown in the accompanying table, the other 
two trains being kept as duplicate or spare stock. 

The following is the outside length of bodies of the several 
vehicles making the train :— 

Guards’ van .. ke. oe o> ah) 66. Sea 


First-class corridor carriage .. .. .. .. -. «- Sift. Gin. 
99 men: cs ce os ss os o> os 
ED is) ts os en inh oe: aie ‘oe bi ee 
Third-class dining saloon .. .. .. .. «. «. «. 46ft. 
Two third-class corridor carriages . re { — a 
Brake van.. . pb mh BE) BK oS “oN On; kb. oe 


. ee ae ee ae CUS 
as the aggregate length of the carriages, not including the buffers. 
The principal dimensions of the third-class dining saloon 
are :— 





Length of body, outside .. .. .. .. .. «. «. 46ft. 
Width i & ve ek ee ee eo ee 
Height inside at middle .. .. 7ft. 6in. 
Height of doorway in the clear.. .. .. .. .. .. 6ft. 4in. 
Width » = ee ee 
oF ; 
Length of third-class saloons os fy — 
- IN. 5c< be: ue ve. kb 4s) Ge ce 
Centre to centre of bogies .. .. .. .. «. «. «. S8Oft. 
Wheel base of bogies .. .. .. 8ft. 
Length of bearing springs .. 4ft. 
Diameter of wheels ee 3ft. in. 
Sizeofjourmals .. . Sin. x 4in 


Centre to centre of journals” Se esa oe ok 

The whole of the underframes of the third-class dining 
saloons are made of teak and of heavy scantlings, the 
headstocks being 12in. x 4in., the cross-bearers 10in. x Yin. 
over the bogies, and 10in. x 4in. in the other parts, the sole 
bars being Qin. x 3}in., with steel angles 9in. x 4in. x }in. 
The body is divided into four compartments, the whole of 
the framing and outside panels being of teak. The com- 
munication between the carriages consists of galvanised sheet 
iron gangways, panelled and fitted with glass windows, india- 
rubber bellows, movable fall-plate, arranged as shown, and 
fixed on the ends of saloon. The doors in the carri- 
age entrance to the gangway are of teak, panelled, and 
hung with three brass hinges, and fitted with special handles 
and catches. 

Each carriage is fitted with both the Westinghouse and 
the vacuum brake, and the heating arrangements are similar 
to those used by the Midland, with fittings obtained from 
Messrs. Gresham and Craven, and the pipes between the 
seats are covered with bright-topped perforated brass castings. 
The carriages will be lighted with oil gas. The wheels are made 
with teak centres, Kitson’s boss, and Mansell’s retaining rings, 
and the steel tires forced on the teak centres with a total pressure 
of not less than 200 tons, the wheels being forced on the steel | 
axles with a pressure of not less than sixty tons. The whole 
have been made from the designs and specifications prepared 
under the supervision of the locomotive superintendent, Mr. | 
Wilson Worsdell. We shall publish further illustration of this 
train in our next impression. } 

The third-class dining and corridor carriages have been 
made by the Oldbury Railway Carriage and Wagon Com- 
pany, the kitchen carriages by the Birmingham Railway 
Carriage and Wagon Company, the first-class dining saloon 
by the Lancaster Carriage and Wagon Company, and the 
brake vans by Messrs. Craven Brothers. 

It is intended to serve dinner in the down train on leaving 
York, and in the up train on leaving Darlington. The charge | 
for dinner in the first-class dining car will be 3s. 6d. The | 
dinner menu is similar to that provided in the Great 
Northern dining car now running between London and | 


Leeds, consisting of soup, fish, entrée, joint and vegetable, 
sweets, and cheese. In the third-class dining car a half- 
crown dinner will be served, as well as the full 3s. 6d. dinner. 
Luncheons will be served between King’s Cross and Doncaster 
in the down train, and between Edinburgh and Newcastle in 
the up train, at 2s. per passenger, and passengers will be able 
to obtain at any time a pot of tea or coffee and bread and 
butter, at a charge of 6d. Each of the dining cars will 
accommodate twenty-four personsat onetime. The existence 
of the gangway connecting the dining saloon with the other 
carriages will make it possible for persons who do not desire 
to have the table d’hdéte dinner to be served a la carte, at any 
time during the journey The provision of the dinners 
will be carried out under the superintendence of Mrs. 
Meyer, the caterer at King’s Cross Hotel and refreshment 


|rooms. The following statements show the running speed 
| between the stations at which the train will stop, and the 
| connections in Scotland north of Edinburgh. These connec- 


tions are made by means of trains put on for the summer 
service commencing Ist July. 


New Dining Trains.—Time Table and Running Speeds. 
































Downy. 
Place. P.M. Running time Distance. Speed. 
H. M. Miles. Miles per hour 
Kings’ Cross ..dep. 2.30 ) ee 105 51°t 
Grantham.. ..arr. 4.32 § alata r ii 
*” “ dep. 4.37 } “ , san 
York .. .. ..arr.| 6.15 f tied sn i 
m..0* oe dep. 6.25 ) @ 9s 
Thirsk .. ..arr. 6.53 f 02 sic on 
s - sn 6.55 > oo - 
Darlington ..arr. 7.23 f os 7 adie 
” os <r 7.27 4 _ 
Newcastle.. .. arr.) 8.12 6 vee se a's 
> oe ep. 8.17 ) - 7 > 
Berwick |. |. arr. 9.34 f in x "s 
- .. dep.) 9.89 alk 
Edinburgh". arr.) 10.55 f 1 16 la ded 
8.25 7 4 393 49°7 
Up. 
Place. P.M. Running time) Distance. Speed. 
lie . ‘ H. M. Miles. Miles per how 
inburgh __..dep. 2.30 ) g | * nag 
Berwick .. .. arr.) 3.45 f 115 oi aes 
” -. dep.) 38.50 ’ so nO? 
Newcastle.. ..arr.| 5.10 } - ” mie 
< -. dep} 5.15 ) * i 
Darlington -.arr.| 5.59 f Oo” * 50°4 
. . dep. 6.1 } 0 29 ) 4 
Thirsk .. .. arr.) 6.30 f = - ‘al 
> -. ..dep.| 6.83 ) 
SE ss «s soe 6 Tee o: 2 22 6 
-< o>. oon 7.10 ) . 2 > 
Doncaster.. |. arr.| 7.49 f °” ef ad 
oil yr 7.52 0 43 36 50°2 
Newark .. ..dep.| 8.38 0 20 15 45°0 
Grantham - -dep.| 9.1 0 32 99 m4: 
Peterborough .. arr.) 9.33 f sad my 54's 
’ -.dep. 9.37 } 5 , 
King’s Cross ..arr.! 11.10 f 1 38 4 $9°0 
8.40 8 2 393 48°9 


* Three minutes reckoned for stoppage at Newark and Grantham. 
The following shows the Scotch connections arranged for 
these trains :— 


Up.* Down.t 
Aberdeen .. depart 10.20 a.m. . arrive 3.5 a.m. 
Peterhead ..__,, Te a -- 
Cs eee ere im 
Dunkeld = <S +. «. arrive 4.17 a.m. 
ctl ae: ag TE GY os oc gg) ae 
Inverness .. es 60 » a a, 
. » Be: 2. o «o DT 
Callander .. 11.15 a.m - _ 
Oban .. ” 8.20 - 


: : ” os oe 
* Connect with 2.30 p.m. up express from Edinburgh. 

+ 2.30 p.m. down express makes connection at Edinburgh so as to reach 
towns named at times given. 








SOLDERING ALUMINIUM. 





THE essential conditions for the successful soldering of 
aluminium are gradually becoming better understood, and as 
@ practical result the manufacture of articles of aluminium, 


iT 


involving the use of soldered joints, is beginning to occupy 
the position of an ordinary technical process instead of that 
of a mechanical tour de force. It will be remembered that in 
previously commenting on existing methods, we pointed out 
that the attempt to discover a special flux for aluminium 
appeared to be based on an erroneous assumption to the effect 
that clean aluminium without a flux could not be soldered, 
and that most recent processes depended on the recognition 
of the possibility of dispensing with a flux, and had been, in 
consequence, more nearly successful than their forerunners. 
Another new method of soldering has lately been made public, 
in which the use of a flux has been discarded with what 
| appear to be good results. The process has been patented by 
Mr. Heaton, of Birmingham, and consists in the use of an 
alloy of tin and aluminium in the proportion of 45 parts 
by weight of tin to 11 of aluminium. The two metals are 
melted in separate pots, and are mixed without the use of 
any flux, and can be cast into ingots and rolled into bars or 
strips in the ordinary way. The solder is not used with a bit, 
| but with the blow-pipe, the edges of the sheets to be joined 
| being placed nearly horizontal, and heated by a blow-pipe flame, 
the solder, previously cut into small pieces, being picked up by 
applying the heated end of a brass wire to the fragments, and 
then brought in contact with the joint to be made, and there 
fused by the blow-pipe flame and drawn along the edges of the 
joint by the brass wire, fresh solder being picked up and applied 
in successive portions by the aid of the brass wire. We have 
seen articles soldered by this process, and the joints appear 
sound and fairly neat. A drinking cup of the ordinary shape 
—the frustrum of a cone—with a longitudinal seam and with 
a flat bottom soldered in, served as a fair sample of the work 
that could be done. That it consisted of aluminium there is 
little room to doubt, as although plated with silver, its specific 
gravity, as determined by actual experiment, was 2°76, only 
slightly in excess of that of pure aluminium. It is scarcely 
likely that aluminium will ever be as easily soldered as copper 
or tin-plate, and it is improbable that an ordinary bit can 
provide enough heat to raise the temperature of the joint suf- 
ficiently having regard to the rapidity with which its molecular 
motion is absorbed and dissipated by the aluminium ; but 
there is no reason why successful soldering should not be 
accomplished with a source of intense local heat, e.g., a blow- 
pipe, as in the method quoted above. If the soldered joints 
are of fair strength, any built-up structure, such as a cycle- 
frame, could be turned out, and the necessity for ingenious but 
clumsy systems cf bolting and screwing members together 
done away with. 








RaILWAY COMPANIES AND THE QUESTION OF PRIVATE WaGoNs.— 
For many years os the various railway companies in Great Britain 
have experienced some considerable difficulty with colliery owners 
and wagon builders in relation to the disposition of worn-out rail- 
way wagons. For the guidance of private wagon owners they have, 

| after several consultations, drawn up a specification which does not 
apparently meet the wishes of traders, The intervention of the 
| Board of Trade has therefore been solicited, but the decision of the 
President is in favour of the railway companies. The matter was 
brought forward by Mr. Powell-Williams, M.P. for South Birming- 
ham, and chairman of the Midland Railway Carriage and Wagon 
| Company, Birmingham, in his place in the House of Commons, 
| who asked the President of the Board of Trade whether he was 
| aware that, whilst railway companies were insisting upon com- 
| pliance on the part of private owners of railway wagons with certain 
| costly regulations affecting the construction and repair of such 
| wagons, they have themselves large numbers of wagons in regular 
| use which do not conform to those regulations; and whether he 
would take steps by remonstrance with the railway companies or 
otherwise to put an end to such treatment of private owners in this 
| respect for the future. Mr. Mundella, in reply, said he was not 
| aware that railway companies were taking the action suggested by 
the hon. member which would appear to be contrary to the terms 
| of Section 118 of the Railway Clauses Act, 1845, The secretary of 
| the Railway Companies’ Association had written that “‘ the com- 
| panies do not desire to put the private wagon owners to undue or 
| unnecessary expense, but they are satisfied that when old wagons 
not up to the requirements of the specification are so far worn as to 
require substantial replacement, they should be abandoned and 
wagons equal to modern requirements be provided. So far as the 
companies’ own stock is concerned that practice is undoubtedly 
followed.” The House would understand that in the interests of 
public safety all wagons used on railways should be of proper con- 
struction and eqaipment, 
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THE PARLIAMENTARY COMMITTEE ON 
ELECTRIC TRACTION! POWERS. 


On the resumption of the proceedings on the 22nd inst., Mr. W. 
E. Langdon, superintendent of the telegraph department of the 
Midland Railway, was called by Mr. Moon in the interests of the 
railways. He said that the Midland Railway entered Walsall by 
the same line as the London and North-Western Railway, but they 
had a separate line at Walsall, which he described. he work- 
ing of the electric tramway there had disturbed the company’s 
signalling apparatus, and the disturbance had been experienced as 
far away as Willenhall, which was thirteen miles eight chains dis- 
tant. In his opinion the only method of rendering railway work- 
ing safe was, in the first instance, to entirely disassociate high 
currents from the earth ; that was imperatively necessary. The 
primary question which affected the railways was the safety of the 
travelling public. If the railwa panies protected th lves 
as far as they could by introducing a metallic return for their wires, 
that would not be a sufficient protection for the safety of the public 
unless they could insure its being always in perfect contact. The 
witness had seen the Bolton clauses, and he thought that they were 
the minimum which would satisfy railway companies, who had no 
desire to impede electric traction, but rather to foster it. All they 
sought was the protection of their own wires for the preservation of 
public safety. He considered it obligatory for the traction com- 
panies to prevent interference by leakage. No one had a right to 
a nennene the earth. The telegraph companies, the State 
Telegraph Department, and the railway and telephone companies, 
had all used the earth, and had not been ry peng of it in any 
way until they got the heavy currents ; and if those heavy currents 
were permitted to invade the earth they would of course monopo- 
lise it and drive out all others which were connected with it. 

In ene Mr. Graham, the witness admitted that 
when the wires distur by the working of the electric tramway 
had been duplicated, at a cost of about £100, the interference had 
ceased. In reply to Mr. Wallace, he said that the Midland Com- 
pany had about 6000 miles of wire in use for block signalling pur- 
poses, but it was not to he supposed that all those would be affected 
by tramway currents. Taking one-third, the company would have 
to expend between £16,000 and £17,000, which, capitalised as 
regards maintenance, &c., would come to £57,000 or £58,000. 
Questioned by the members of the Committee, the witness thonght 
that the most effectual way of overcoming the disturbances would 
be for the traction companies to use a metallic return, and he would 
recommend that a metallic return should also be provided for the 
railway signals, The most effectual manner of obtaining absolute 
safety was to adopt metallic circuits both on the tramways and on 
the railways, and if a metallic circuit was introduced only on one 
system at a time, there would only be half-protection. 

Mr. C. E. Spagnoletti, examined by Mr. ee, said that he had 
been chief electrical engineer to the Great Western Railway for 
thirty-seven years, and he considered that the best way of insuring 
public safety was for the traction companies to use an insulated 
conductor both for the lead and the return. It would be possible 
to make some provision for insuring safety from disturbance from 
tramways, but it was questionable how long such provision would 
last. It would be a kind of makeshift, but the proper thing to do 
was to have metallic returns, He did not think it would be 
sufficient for the railways to adopt metallic returns without a 
provision for the tramway companies, because if any of the wires 
of the former were to break, they would be interfered with by the 
working of the tramways. 

The witness, in cross-examination by Mr. Graham, did not think, 
if the tramways put down an uninsulated return, and if the railway 
companies insulated their returns, that there would be any inter- 
ference with the telegraphs so long as the insulation stood. 

Replying to Mr. Wallace, the witness said that a disturbance 
took place on the District Railway in October last through an 
accidental leak. It was ultimately found that, at the generating 
station of the Westminster Electrical Supply Corporation, an 
armature had short-circuited through the earth, and that that had 
caused the derangement of the telegraphs between St. James's 
Park and Sloane-square Stations. He would discriminate between 
an overhead railway like that at Liverpool and that in South 
London, and those ag my by tramway companies. He agreed 
with Mr. Langdon that for greater safety it would be better for 
both systems to have complete metallic returns, 

The first witness in electric traction interests was Mr. J. Swinburne, 
who, in course of examination by Mr. Cripps, attributed any inter- 
ference to which telephones were liable to the employment of’ the 
single wire system. In telegraphy the earth return was rarely 
used, as the telegraphs were for communicating over long distances, 
and with nearly all telephones the waterpipes were used as return. 
Drawing a a between the question of insulating electric 
light majns and tramway conductors, he proceeded to show that 
the conditions were different in each case. With an electric light 
company the mains were insulated, because large currents could 
not be got through the earth, and with a tramway on the under- 
ground system there was either a complete return or a fair propor- 
tion of a complete return afforded by the rails, Then, again, the 
rails could not be simply insulated as in electric lighting, 
since it was necessary to make contact from point to point all 
along the line. It was therefore necessary to adopt naked con- 
ductors with tramways, which had a natural uninsulated return 
formed by the rails, and which was assisted in large systems by an 
auxiliary uninsulated return. In electric lighting the conductors 
could be covered with insulation, but in traction they must be bare 
in order that the collecting brushes could reach the conductor. In 
addition, electric light mains could be arranged in a culvert or 
pipe, or anything else, and covered over, whereas in an electric 
tramway the culvert had to be left open so that the collectors could 
get at the conductor. Coming to consider the tramways on the 
double trolley overhead system, there was not so very much 
difficulty in insulating the return conductor ; in the underground 
system there was a difficulty in insulating it. For instance, the 
parts where the conductor was supported were exposed to damp, 
mud, snow, and dust ; these were liable to collect on the porcelain 
insulators, and finally make a partially conducting bridge, across 
which the current could to the ground. That was the great 
difficulty that had led to Fanart up of the culvert system in the 
United States. It was evident, if a perfect drainage system could be 
managed, water could be prevented filling the culvert to such an 
extent that it would touch the wires simply, because the culvert was 
full up to the point where the wires were situated. That difficulty 
had, however, arisen in America, Apart from that, even if the 
culvert was drained, the damp could not be drained, and that 
would cause breakdowns. The witness considered that from a 
practical engineering point of view it was impossible to insulate 





those things. The Leeds tramway might be taken as an instance 
of the single trolley method of traction. Two years ago there were 
no less than miles of electric tramway worked on that system 


in the United States, It was rapidly being substituted for horses, 
was cheaper than horse haulage, and somewhat less than cable 
traction. The single trolley system interfered with the telephones 
in America, and the problem was solved by the authorities coming to 
the conclusion that ‘‘ the roads were meant for traction and not for 
talking through.” The insulation of the double trolley system was 
difficult ; it was not so difficult to insulate as the double system 
underground, but it was considerably more difficult as regards 
insulation than the single trolley method. The double trolley 
system was not practicable from a commercial standpoint. There 
was not only the difficulty of insulation, but there was the difficulty 
of extra complication, and the unsightliness and the difficulty of 
managing the collection of a double overhead current. With one 
fishing rod overhead to collect from one set of wires, no trouble 
could be caused overhead by making two opposite poles ted 
with the dynamo touch, but with two overhead there was consider- 
able difficulty in working two fishing rods and in arranging the 
wire circuits so as not to bring about a short circuit, that was to 








say, so as not to connect accidentally the positive of the system 
with the negative of the system overhead. t gave rise to great 
practical difficulties, and he thought that the unsightliness would 
prevent it from coming into a busy town. If used at all, it could 
only be in simple cases and in oa districts. He did not regard 
the insulation of the double overhead system as the great difficulty. 
Its chief drawbacks were the complication overhead and the diffi- 
culty of working the double system overhead. ss from any 
interference with other electrical currents, he considered that the 
single trolley method was the system that could be used for trac- 
tion purposes. In the opinion of the witness, the line at Buda- 
Pesth was not a good instance of what could be done. When the 
development that had gone on in America since 1887 was taken into 
consideration, the few miles in Buda-Pesth, in a simple case with 
a few crossings and turnouts, constituted no example of what 
would be the case if it was tried to put down a complicated urban 
ae 3 age with an underground culvert and double insulation. 
When dealing with underground culverts the branch lines became 
enormously complicated. That was where nine-tenths of the 
difficulty came in, because all the crossings of the conductors had 
to be arranged underground in such a way that a tramcar could 
not make any short circuits. He did not think that the problem 
had ever really been solved. As far as he was aware, the only 
way in which it had been done had been where power had been 
supplied available for the car at a certain place. That was all 
right with a simple system, if the car was going straight along or the 
streets were not crowded, as in the case of the foreign boulevards, 
where the cars generally ran in the middle between the trees ; but it 
was impossible to work such a system in London. There would not 
be enough momentum on the car to go 10ft. or 15ft. It would be 
necessary to be able to stop anywhere, and the only way, as at Buda- 
Pesth, would be to get out and push when stopped in that way. 
The witness did not think that it would be practically possible to 
make a tramway system so perfect that there would not be enough 
leakage to disturb telephones, and in a large system to disturb 
certain sorts of railway signals. No engineer would undertake to 
construct a tramway where there was such a clause, that any inter- 
ference with the telephones would render the traction company 
liable for injury. There had been no practical advance in traction 
by electricity since the protective clause had been inserted in 
various Acts. There was difficulty both from leakage and induc- 
tion, but the latter was in tramway working the most important 
cause of disturbance. The traction companies could not deal with 
induction so as not to disturb the telephones; but by using a 
double return and twisting it, the a companies could get 
over the induction. In connection with Lord Kelvin’s statement, 
that the difficulty of interference by traction companies in 
telephones might be met, to a certian extent, by ars | 
certain alterations in the trolley contacts, the witness ha 
made experiments at Leeds on that basis, and which he 
described. He eliminated the cause of disturbance suggested 
by Lord Kelvin, and found that the disturbance was apparently as 
bad as before. He did not consider that the cost to the telephone 
company of providing complete metallic circuits would be great, or 
that by so doing it would be necessary to alter the switchboards ; 
but apart from electric traction, competition would shortly compel 
the telephone company to introduce metallic returns, and in a few 
years they would be used in most large towns. If electric lighting 
and traction companies at all developed, the railway companies 
would have to adopt metallic returns. At Bournemouth, although 
using insulated returns, the alternating currents used by the 
electric light company had disturbed the telephones. He was 
under the impression that either large electrical industries must not 
be developed, or railway companies would be compelled to protect 
themselves by using return wires or other form of protection. 

In cross-examination by Mr. Pember, Mr. Swinburne said in the 
choice of a system in a place like London consideration should not 
only be given to the methodsof traction now in use, but also to those 
which might be brought out in the next few years. Systems were 
being experimented with which did not require the use of overhead 
wires or of conduits; he referred to a closed conduit method. It 
was possible that that system might be the only one that could be 
used in London in the future, and the only method available 
might have to be connected to the earth at points. That system 
had not been commercially applied, but it might soon be. In case 
it did not get into proper working order, the system that he would 
recommend for the metropolis was the single trolley method; it 
was the least objectionable. That implied at present, as far as a 
large part of the metropolis was concerned, that electric traction 
could not be introdu until further advances had been made in 
electrical inventions. The witness did not think that in London 
the protective clauses had been the cause of stoppage of electric 
tramways, but he thought that they had helped, though not 
in the busy parts. He would introduce the overhead trolley 
system wherever the people would stand it. It was a question 
of alleged beauty of the streets against practical convenience. 
Replying to Mr. Pope, who represented the gas and water 
companies, the witness spoke of electrolytic action. He said 
if large currents were allowed to pass along gas mains, and 
if the main was permitted to form the positive pole, the gas 
pipes might be eaten away. It did not necessarily follow 
that in a grounded return of a tramway that the gas and water 
pipes should be eaten away: it was not the least likely if a 
properly arranged system was adopted. Questioned by Mr. 
Cripps, the most simple way to provide against electrolytic action 
was to have ground returns, a naked conductor; and notwith- 
standing the clause protecting the gas companies, he would like to 
connect the gas company to the negative pole of the dynamo. If 
there was any electrolysis due to escaping currents, it was only a 
small percentage that would attack the gas pipes. In fact, the 
traction companies’ own rails would have to be eaten up several times 
over before the gas pipes could be eaten away, and the traction 
tramways would so arrange their systems that there would be 
comparatively no waste on their side, so that there would be no 
damage done to any pipe. 

Mr. R. E. Crompton, examined by Mr. Graham, confirmed the 
statements that the protective clauses had prevented the develop- 
ment of electric traction. He instanced this by mentioning that 
his company—together with others—was asked some months ago to 
tender to the Glasgow Corporation for the construction of an 
electric tramway in that town. Owing, however, to the protective 
clause—the Plymouth clause—contained in the Corporation’s pro- 
visional order, and the responsibility for which he was asked to take, 
the company was unable to accept the responsibility. A long time 
had been spent to ascertain whether, by the expenditure of many 
thousand pounds or by any ingenuity of their staff, they could 
arrange the line so as not to interfere with the telephones. He had 
found that there were no known methods that had worked satis- 
factorily, and which would enable the company to comply 
with the conditions of that clause; and that it was practi- 
cally impossible to insulate to such an extent as to make 
it quite certain that they would not interfere with the 
telephones. The single trolley system had been greatly objected 
to by local authorities, and he thought that any attempt to intro- 
duce a double overhead system would be a waste of time ; it would 
never be permitted. He had devoted attention for five or six 
years to the perfection of a double insulated underground con- 
ductor system, but the difficulty of dealing with two insulated 
conductors seemed insurmountable when the details were con- 
sidered. As an example, he said that there would be a number of 
blanks at places where one of the conductors was stopped off, and 
the cars would be without propelling power at the blank in a 
dense traffic. The Buda-Pesth line, which he had inspected, had 
been constructed without regard to expense, and he noticed the 
difficulties of the gaps there. When two cars were stopped, one 
after the other, the second car had to be shouldered over the 
crossing. A slot system would probably be the method used 
in the future, but not like that at Buda-Pesth, which was 
impossible in this country, owing to the width of the slot. 
The witness thought that a narrow slot system could be 





difficulties in the way. With regard to electrolysis due to | 

from continuous currents, be had endeavoured in every possible 
manner for several years in London to ascertain whether the 
damage which was said would be caused by electric ligh ing had 
been done. He had never traced a single case to the electric 
current, provided that proper precautions had been taken at the 
generating station to connect the proper pole of the ques 
system to the earth. All cases of electrolytic action re . 
and they were only a few, had been due to the current at the time 
when the other—positive—pole had been at the earth’s potential. 
He could not identify any serious action that could be said to be 
greater than what occurred before electricity was used as it was 
now. The witness considered that telephone companies in the 
future would be compelled in their own interests to adopt metallic 
returns, and he believed that immunity from competition was .the 
cause of the telephone company being able to use the earth return. 

In cross-examination by Mr. Pember, Mr. Crompton remarked 
that he had not studied the estimates presented by Dr. E. 
Hopkinson, but they did not provide for contingences which were 
absolutely essential. 

e cross-examination of Mr. Crompton was continued by Mr. 
Moulton at the commencement of the sitting on Friday. The 
witness, in reference to the — over of the Buda-Pesth cars at 
the blanks, observed that that difficulty could be surmounted by 
using a double system of ploughs, but that would introduce more 
complication. The advantages anticipated by the use of double 

loughs, which had been tried, bad not been realised. That method 
had been used at Southend, but not this year, and the line was 
better without the double ploughs. Replying to Mr. Grabam in 
regard to the system being introduced by Messrs. Mather and 
Platt, in the Isle of Man, the witness said that the method involved 
the doubling of the electrical pressure, and he did not think the 
Board of Trade would permit that condition of affairs. The 
difficulty of insulating two conductors as compared with one in a 
culvert, was increased something like fourfold or tenfold. In 
answer to questions put by members of the Committee, the witness 
said that the traffic in the metropolis was different to that of Buda- 
Pesth, and it would be impossible to work that identical system on 
account of the conditions of the streets, mains, and pipes. 

Mr. A. R. Bennett, who was not a voluntary witness, but who 
had been ordered by the House of Lords to give evidence, said he 
was manager and chief engineer to the New Telephone Company. 
Asked as to the comparative cost of exchanges on the single-wire 
and twin-wire system, he stated that, if designed exclusively for 
metallic circuits, and without the intention of erecting single wires, 
the cost of a metallic circuit exchange would not be appreciably 
more than a single-wire exchange with overhead wires. An 
efficient and satisfactory telephone service could only be given by 
a metallic system, and a change to the latter from a single-wire 
system could be made without altering the switchboards. The 
difficulties due to electric traction, and all other interferences, 
could be obviated by converting the single wires to a metallic 
system; and leaving electric traction out of consideration, he 
would advocate the adoption of metallic circuits. Railway com- 
panies would have the most perfect protection by duplicating 
their signal wires, but disturbances might be prevented in other 
ways. For instance, one common or two separate return wires 
connected together could be used for a number of railway instru- 
ments. An alternative method would be to carry a wire, from the 
railway station or cabin where the disturbances occurred, a certain 
distance back, and there put it toearth. This he illustrated in 
detail by assuming that the instruments at Euston were inter- 
cepted; then the wire might be carried to Chalk Farm and 
earthed. 

Mr. Alex. Siemens, in examination by Mr. Cripps, observed that 
the general tendency was to put telephone wires underground, and 
that therefore they must be on a metallic system. As to the cost 
of the Buda-Pesth system if introduced into this country, he said 
it would be at least 50 per cent. more expensive. In reply to Mr. 
Wallace, the witness said that the Buda-Pesth system was a 
practical success, and he did not think there was any difficulty at 
the crossings. Asked by members of the Committee, the witness 
stated that that system was extremely expensive. He had 
endeavoured to introduce that method at Bradford, but the 
bridges there rendered impossible the construction of a tramway 
on that system. It could be laid down, provided there were no 
obstacles, for about £6000 a mile, but in large towns it would be 
impossible to introduce the system. 

fr. J. H. Greathead, examined by Mr. Graham, gave particu- 
lars concerning the increase of passenger traffic in the metropolis. 
There had been no complaints of interference with the telephones 
through the working of the South London Railway. The rails in 
an underground system could be placed on wooden sleepers, which 
to a certain extent insulated the rails. There were gaps on the 
South London line, but they were bridged over by pieces of 
copper. 

ih cross-examination by Mr. Pember, Mr. Greathead said that 
the City and South London Railway had accepted the Plymouth 
clause, and that the electric underground railways to be built in 
London had also agreed to it. In answer to Mr. Graham, the 
witness, in reference to the Central London Railway, observed that 
if compelled to insulate the return conductors on that line an 
increased expenditure of £40,000 per mile would have to be 
incurred, or £240,000 in all. Replying to members of the Com- 
mittee, the witness, in regard to disturbances in the telegraphs by 
the operation of the South London Railway, said that since certain 
alterations had been made at the request of Mr. Preece in 1891, no 
complaints had been made. As to the disturbance at the chemist’s 
shop in Clapham-road, tests made the previous evening showed 
that the difference of potential between the gas and water pipes 
amounted to about one-tenth of a volt. Tests made at the differ- 
ent stations on the railway the same evening did not lead to the 
detection of ary difference of potential between the gas and water 

ipes on the electric railway. With regard to the Liverpool 
tlectric Railway, although the signals were automatically worked 
by electricity, there was no interference with them by the traction 
current. On the South London line there was no disturbance by 
the current used for traction, in the telephones, telegraphs, and 
signals then used. 

Mr. F. Jennings Parsons, called by Mr. Cripps, stated that he 
was engineer to the Thomson-Houston Company in Paris. The 
double overhead system was used at Cincinnati, but the extensions 
which were always being carried out there were on the single- 
trolley system. In large cities in the United States, from which 
country he had just returned, the telephone companies were 
duplicating their wires so as to ovecome the difficulty of inter- 
ference by electric traction. With regard to electrolytic action, 
that was being overcome by putting down a heavier uniusulated 
return wire placed between the rails and connected with them. 

Mr. S. Sellon showed the Committee a model of the compli- 
cated double-trolley system as used at Cincinnatti, and in reply to 
Mr. Graham confirmed the statements of Mr. Crompton with 
regard to the fact that the protective clause of the telephone com- 
pany in the Glasgow Corporation’s Act had compelled the Thomson- 

ouston Company to decline tocarry out the work with the responsibi- 
lity of that clause. In cross-examination by Mr. Pember, the witness 
said that his company—the Thomson-Houston Company of America 
—would not undertake the responsibility of the clause in the speci- 
fication of the Glasgow Corporation, which clause would have 
made the company responsible for any effect in the telephones 
which might be caused by leakage from the tramway after con- 
struction, and they could not undertake to indemnify the Corpo- 
ration in that event. Replying to Mr. W. Taylor, the witness said 
that with electric traction it would be possible greatly to reduce 
the cost of traction per car mile run—from 8d., which was the 
average with horses and steam, to from 5$d. to 6d. At Leeds 
horse haulage cost 7°77d., and the electric tramway there was 
working at 54d. per car mile. 

Major-General Webber, in the course of examination by Mr. 
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Cripps, said that from his experience metallic circuits were 
indispensable to insure an efficient telephone service. 

Mr. Heskit, called by Mr. Taylor, said that he was the electrical 
engineer to the Blackpool Corperation. With respect to inter- 
ference caused by the electric tramway there in operation, he 
stated that it was not so great as the disturbance due to cross-talk 
in the telephones. With a view to prevent the water getting 
into the conduit, modifications were about to be Rowell in so 
far that only the portions of the line immediately under the cars 
would be open at the same time. 

Mr. J. B. Cooper, the town clerk of Walsall, under examination 
by Mr. Browne, gave an historical account of the Walsall tram- 
ways. Since electric traction was adopted in January last, the 
tramways had worked highly satisfactorily, and had pleased both 
the Corporation and the public, so much so that if necessary the 
Corporation was prepared to give up the telephones rather than 
the tramways, 

Mr. Young, manager of the Glasgow Corporation Tramways, 
called by Mr. Taylor, gave a list of the companies and firms— 
eleven—who had tendered for the construction of the proposed 
electric tramways in Glasgow. He said that none of those firms 
would accept the responsibility of the protective clause in the 
Corporation’s Act, and which would indemnify the latter in case 
the tramways interfered with the telephones... 

Mr. J. Ward, Mayor of Leeds, examined by Mr. Browne, said 
that owing to the opposition of the telephone company in wishing 
for the insertion of protective clauses, the Consolidated Bill of the 
Corporation, promoted to authorise the general use of electric 
traction on the whole of the Leeds tramways, had had to be with- 
drawn this session. He testified as to the popularity of the Leeds 
electric tramway, and said that there was no line in operation there 
that was so popular as the electric tramway. The majority of the 
Leeds Corporation was in favour of electric traction, and the 
opinion was that no clause should be inserted in the Consolidated 
Bill which would prevent the use of electric traction. 

Mr. Keevney, called by Mr. Taylor, said that he was Mayor of 
Salford. He confirmed previous speakers as to the opposition of 
the telephone company, but the Corporation did not intend to 
allow the protective clause to be inserted in the Corporation’s Bill, 
which had been withdrawn, but would again be advanced. 

Mr. J. Southern, examined by Mr. Browne, stated that he was a 
member of the Manchester Town Council. He deprecated any 
action which would prevent the use of electric power. 

At the commencement of the sitting on Monday Major P. 

- Cardew was examined by the Committee. He stated that he was 
electrical adviser to the Board of Trade, but that he appeared as 
an independent witness. Dealing first with the cases of injurious 
effects upon gas pipes at Preston, the witness desired to correct 
the statement made by Sir Courtenay Boyle on the matter in so 

ar that the pipes were damaged, not by electrolytic action, but 
oy heating caused by the imperfect insulation of the electric light 
mains, which were formed of copper strips placed in iron culverts. 

Replying to Lord Russell, the witness observed that he did not 
think that it would be possible to prevent accidents, but that the 
possibility of serious accidents might be diminished by suitable 
precautions. Such accidents, caused mainly by arcing, and result- 
ing in the melting of parts of the pipes, would not have occurred 
nad the specification of the contractors been adhered to, and if 
reasonable precautions had been taken to make proper tests. 

The witness, in answer to Sir Bernhard Samuelson, remarked 
that in the case of the Leeds electric tramway, he had suggested 
about a year and a-half ago that the negative pole of the dynamo 
should be connected to the water mains, so as to prevent damage 
to pipes, the result being to raise the whole electric circuit positive 
with regard to the water mains and general earth. That had been 
done, and in order to satisfy himself he inspected the Leeds line a 
year ago. The result, as he had anticipated, was that the poten- 
tial everywhere was positive to the water pipes, and amounted to 
about two volts at the return end. There were no indications of 
injury to gas or water pipes. 

Questioned by the Chairman—Viscount Cross—Major Cardew 
said thatat his request tests had been made on the City and South 
London Railway during the past fortnight. It was found 
generally that the difference of potential between the comyany’s 
system and the gas and water pipes was 2} volts, but at one station 
it was 4 volts. As a possible explanation for that, he had 
suggested that there was a metallic connection between the 
rails and the gas pipes. That was found to be the case, as 
he was informed on the following day, and that had been the cause, 
in his opinion, of the ringing of the bell previously referred to. 
Improvements could be made in electric tramways, and it was 
probable with existing systems that practical interference 
could be avoided. Much information had been gained as 
to leakage by the tests last week on the South London 
Railway. There was no doubt that the leakage there could 
be greatly reduced, and that practical interference by the 
working of such railways could be avoided. For instance, advan- 
tage of the whole conductivity of the rails should be taken, and a 
fair amount of insulation between the rails and the iron tunnel 
should be provided, as by, say, teak sleepers. The conditions were, 
however, different in the case of electric tramways. There also the 
whole conductivity of the rails should be utilised ; the conductivity 
could be augmented by an auxiliary conductor in the return circuit, 
and as far as possible a practically uniform pressure should 
be maintained throughout, as in an electric light system. A 
constant, unvarying current would not affect telephones; but with 
tramways there were always variations, either in the car itself, by 
sparking at the contacts and brushes, by vibration, or in the 
method in which the armature was wound. There was no doubt 
that improvements would constantly be made, and that something 
in the direction indicated by him was possible, practicable, and 
would not require much expenditure. The witness was not in 
favour of also connecting the gas pipe as well as the water pipe to 
the negative pole of the dynamo. A connection on two water 
mains of large section would keep the potential throughout the 
system practically constant, and protect both gas and water pipes. 

Sir Frederick Bramwell, examined by Mr. Pope, on behalf of the 
gas and water interests, considered that electrolytic action was a 
real danger—that was, when there were no means of protecting 
electric tramways from using the earth. With regard to the 
suggestion of Major Cardew, that did not take into account the 
guestion of the non-continuity of water pipes, whilst the joints in 
the pipes would not form a good conductor, since most of them 
were coated with a composition that was not very conductive. The 
only method of preventing leakage, and, therefore, electrolytic 
action, would be by insulating both the outgoing and return 
conductors. In cross-examination, the witness observed that he 
had not found any damage due to electrolytic action at Leeds, but 
the danger was covered, and might not be discovered until a 
rupture occurred. 

Dr. J. Hopkinson’s view was that the only protection was to 
insulate the whole system of conductors for electric tramways. 
He exhibited a gas meter that had been damaged by an earth 
contact of an electric light conductor. 


Professor Dewar said the remedy against electrolytic action was 
perfect insulation of the return circuit. 


Mr. Foulger, engineer to the Gas Light and Coke Company, 
detailed the company’s system, and admitted that none of the 
company’s mains or pipes had been affected by electrolytic action. 
The danger was anticipated and real. 

Mr. Epstein, examined by Mr. Pope, dealt with the use of the 
Epstein accumulators on one of the lines of the Birmingham 
Central Tramways Company. He advanced figures to show that 
the method was not more expensive than the direct system. In 
cross-examination he said that the batteries were maintained at 
14d. per car mile, and that the cost to his company was #d. per car 
mile. The excess in weight of a car containing accumulators over 
an electric car worked by the direct system only amounts to about 
20 per cent. of the total weight of ab car, 





Mr. Christie, of the Greenwich Observatory, did not ard the 
disturbances set up by the City and South London Railway at 
Greenwich, and which he detailed, such as to require the provision 
of restrictions. 

The whole of the evidence having been disposed of on Monday, 
the counsel on Tuesday morning proceeded to address the Com- 
mittee. 

Mr. Pember, counsel for the National Telephone Company, sub- 
mitted that the evidence of Mr. Gaine, — that hundreds of 
millions of messages annuaily were sent over the telephones, was 
conclusive of the importance of the telephones. As both Mr. 
Gaine and Mr. Forbes had stated, it was well, where subscribers 
were numerous and under certain circumstances, to have metallic 
returns, but under ordinary conditions it was not necessary, as was 
shown by the fact that 95 per cent. of the business was carried on 
with earth return. He compared the cost of telephoning with 
that of telegraphing, and said that the expense of transforming to 
a complete metallic return would, as put by Mr. Gaine and Forbes, 
amount to £2,000,000. That expenditure would fall upon the 
public. He endeavoured to show that according to the conditions 
of a common good, heavy currents could not be permitted without 
being protected by statute to use the earth to the detriment of 
the weak telephones and telegraph currents. Parliament had 
enforced in fifty cases out of fifty-three sufficient clauses on 
electric traction enterprises, and that, he maintained, was the 
proper principle. Yet the promoters of electric traction wanted 
the Committee to do what was exactly contradictory to 
Parliament. The telegraphs and telephones had a right of 
consideration from priority. It was true that the telephone 
company was not a parliamentary company, but that was due to 
the veto of the Post-office, when the former had on two or three 
occasions endeavoured to bring in a Bill. The telephones were 
gradually cutting out the telegraphs, and the latter might only be 
the forerunner of the former in this country. It had been sug- 
gested that metallic returns were the best, but the results with the 
single wire system were satisfactory: if not, the telegraphs would 
be preferred to the telephones. Why should the public be deprived 
of the telephones, which were much cheaper than the telegraph? 
It was, of course, to the interest of Mr. when seeing that the 
Post-office could acquire the telephone at certain periods, to 
endeavour to induce the Committee to compel the telephone com- 
pany to adopt in the meantime the particular system he liked at 
the expense of the telephone company. It would be impossible to 
borrow the money considering the present tenure of the country. 
There was no necessity for the general adoption of metallic returns, 
there was for some portions of the business, but where was the 
wisdom of forcing the country to adopt them everywhere? There 
were only some twenty miles of electric tramway in_ this 
country as against 90,000 miles of telephone wires. There 
were some seventy cases where tramways and corporations 
had powers to use electricity, but why had contractors not 
done work in any one of those instances? It was not likely 
because electric tramways could be worked a bit cheaper, 
that the public would be benefited thereby. The real 
reason, in all probability, that had prevented the extension of 
electric traction was the disfigurement of the overhead wires. 
That had practically been admitted by Mr. Crompton and Mr. 
Swinburne. If the promoters of electric traction could not get 
complete insulation, they had better learn how to do it and get 
rid of the overhead trolley. The Buda-Pesth tramway worked well, 
and the difficulty of the blank could be overcome by using two 
collectors. The insuperable difficulties believed in by many con- 
tractors could be surmounted if they felt that they must be over- 
come. The telephone companies would naturally be content b: 
the continued insertion of the Plymouth protective clause, it 
might be well to enact that in no case should a current be sent to 
earth than some ascertained fraction of an ampére ; but something 
would also have to be done to prevent induction. He proposed as 
an alternative to the Plymouth clause that a provision should be 
made to the effect that the promoters of electric tramways should 
construct them and their works and maintain them, and adopt the 
best known means of insulating their conductors and other 
electrical works, and prevent induction with other electric circuits. 

Mr. Fletcher Moulton, Q.C., on behalf of the railway companies, 
urged that the tramway companies wanted to employ currents of 
great intensity and magnitude, to use them without taking pre- 
cautions to prevent leakage to the earth, and to use the leakage as 
an aid to the return current. That would throw great responsi- 
bility upon other people, and result in serious damage. It was 
contrary to the principle that one must use one’s property so as not 
to interfere with that of one’s neighbours. The traction interests 
had not shown that the single overhead wire was necessary ; the 
whole success of that system in the United States meant that it 
was cheap enough to exclude better systems, if it was allowed. It 
was the most crude and earliest method, and that was what the Com- 
mittee was asked to protect. Dr. Hopkinson had maintained that the 
double trolley system was practicable, and that the neighbours could 
be protected at a small expense ; but overhead wires were objected 
to. -Mr. Siemens had said that the Buda-Pesth system was successful, 
and that the blanks, the difficulty of which could easily be over- 
come, had been left because it was not worth while troubling about 
them. It was a case where electric traction did not require legis- 
lation ; it could be carried out by accumulators, by the double- 
trolley system, or in an underground culvert, whilst if the cheap 
and nasty was not permitted, there were the systems of closed 
conduits that could be adopted. The disturbances caused in 
railway signals and instruments by the working of tramways were 
violent for a short distance, and it was just such distances that the 
block signal wires were carried. It was submitted that the railways 
could protect themselves by using metallic returns, but why should 
the expense be put upon the railways so as to lessen the cost to the 
traction companies? The railways would be transferred from a 
position of comparative safety to one where they would have to 
exercise continual vigilance against a dangerous enemy. Even if 
they duplicated their wires, they would have to watch and main- 
tain them in a state of efficiency and responsibility that had never 
been placed upon them, and unless that was done the enemy would 
be ready to instantly appear, and put the signals wrong to the 
danger of the public. If traction companies used an insulated 
return, and the railways took precautions to prevent interference, 
in the case of accident in the working of the tramway, the railways 
would be restored to a degree of safety. What the railway 
companies asked was that the Bolton clause should be given them 
as a regular protection; that was to the effect that electric circuits 
should be so constructed, and tramways so worked, as to prevent 
ea effects by leakage or induction in railway wires. 

r. Balfour Browne, counsel representing twelve large corpora- 
tions, said that they would be seriously affected by what the 
telephone and railway companies proposed. The sum of about 
£15,000,000 in gold had been expended on tramways, of which 
£2,000,000 were owned by the corporations, who could acquire 
the remainder at the end of twenty-one years. Against that 
£15,000,000 was set £3,500,000 for 7 of which many 

unds were paper sovereigns. It had been mentioned that 

18,000,000 messages were sent along the telephones, but 
500,000,000 passengers were carried by the tramways. Traction 
on tramways was of much greater importance than telephony, and 
in the case of Walsall the corporation would rather dispense with 
the latter than the electric tramway. The telephone clause had 
not only affected electric traction at Birmingham and Salford 
but also at Glasgow. In the latter case powers were obtain 
in 1891 by the corporation, who did not know what was the 
effect of the clause. It had been admitted by Mr. Sinclair 
that the telephone system of working was an obstacle to 
electric traction. In the case of the action brought by the 
telephone company in connection with the Leeds Electric Tram- 
way, Mr. Kekewich had held that as the company obtained 
powers under a provisional order, it had an absolute right to use 
the earth for the return, even if it was injurious to the telephone 
company. That action was decided in favour of the tramway ; 








that was the law, and the telephone and railway companies wanted 
the Committee to reverse it. With cheap traction by electricity 
if Mr. Sinclair was correct, it would be impossible for the 
telephone company to continue the present system. It was extra. 
ordinary that the telephone company should only adopt metallic 
returns where compelled to do so, whilst the Post-office had intro. 
duced a complete metallic system. Lord Kelvin had practically 
admitted that a double wire system was necessary, and Mr. Preece 
did not consider a telephone circuit was Ege unless it was on 
the metallic system. Mr. Swinburne and Mr, Crompton had said 
that it was impossible to insulate tramways so as to make them 
decently insulated, whereas Sir Frederick Bramwell and Professor 
Dewar, who had advocated insulated returns, had had no experi- 
ence in the matter. Mr. Siemens had stated that there would be 
no difficulty in introducing the Buda-Pesth system in outlying 
districts. It was, however, not there that they were desired, but 
in towns, Those were the statements of practical men, and there 
was, with the exception of Buda-Pesth, no evidence on the other 
side as to the insulation of tramway returns. Even if leakage 
was to some extent prevented, induction would still occur as 
at Leeds. The telephone companies could protect themselves, 
but the tramways could not; yet the former asked the Con. 
mittee to insert a clause to prevent electric traction. As to 
the railways, the disturbances at Walsall had been overcome at 
little expense, and were the tramways to be put to an additional 
cost of £4000 per mile? Mr. Langdon had said that he would 
recommend the railways to use metallic returns, and Mr, 
Spagnoletti had stated that so long as the insulation stood there 
would be no disturbance, With regard to electrolytic action, the 
evidence of Mr. Crompton and Mr. Heskit showed that they had 
not found any such action, whilst the Preston case had been 
disposed of by Major Cardew. The corporations wanted a free 
hand to adopt any system which was good, but they did not desire 
a clause to give power to the telephone company as the existing 
one did. The counsel thought Mr. Preece’s suggestion was reason- 
able; to metallically connect the telephones, it was equally simple 
with the railway and with the tramways; the use of the earth 
should be subject to the supervision of the Board of Trade and the 
concurrence of the Postmaster-General. The corporations objected 
to the adoption by tramways of insulated returns to protect the 
ee ; such clanse would stand in the way of electric traction, 

Mr. Cripps, Q.C., on behalf of the traction companies, said they 
had not used an earth return, but an uninsulated metallic return, 
The traction companies proposed as a clause that: ‘‘The company 
shall use metallic returns, and in working their systems shall take 
such reasonable precautions as the Boerd of Trade may direct for 
preventing interference with any properly constituted insulated 
metallic circuit of any railway or telephone company, and for 
preventing the electrolytic action on gas or water pipes.” The 
counsel said that the basis of the clause was, that a properly 
insulated metallic circuit should be used by the telephone and 
railway companies, and if they did, they were subject to the 
liability of the traction companies to use a metallic return; the 
latter would be subject to the Board of Trade to work their 
systems so as not to interfere with the railway or telephone 
systems, and also prevent electrolytic action on gas and water 
pipes. They did not believe in the difficulties that were asserted 
would arise from electrolytic action. The traction companies 
only used the earth accidentally, and Mr. Preece had said that 
could be done without disturbing the telephones. Lord Kelvin 
and nearly all witnesses were ag that in future a metallic 
service must be provided in all large towns, and there was a 
Treasury minute that no further licences would be granted without 
the use of a metallic system. It had been submitted that if a 
change from a single wire to a twin-wire system was carried out it 
would bring the telephone service to a stop. Yet Mr. Gaine had 
stated that a metallic return was being introduced in London, 
where there were no electric tramways. r. Bennett, than whom 
no greater authority on telephony existed in thiscountry, advocated 
a metallic return, and said the cost was not appreciably more than 
a single wire system. The traction companies would interfere with 
the telephones, as at Leeds and at Walsall, where the difficulty 
had been overcome by using return wires. The Buda-Pesth system, 
as shown by the whole of the evidence, could not be used in this 
country, and the Committee would either have to permit the tele- 
wend company to continue to impede electric traction, or if the 
atter was to develope a method must be devised to give fair pro- 
tection to telephones and electric tractiona chance. As to railways, 
Dr. Hopkinson had said that unless the signalling apparatus was 
insulated there would not be perfect safety. The railways would 
have to insulate their systems even if electric traction was stopped. 
With regard to electrolysis, Mr. Swinburne had shown that electro- 
lytic action would cease by connecting the negative pole of the 

ynemo to the water mains, and Major-General Webber stated 
the matter could be treated with indifference. The traction com- 
panies only desired their — to be fairly considered, and the 
thought that some such clause to that above mentioned, and whic 
was founded on the evidence of all sides, would meet the case. 

Mr. 8. Pope, counsel for the gas and water companies, said that 
in the clause proposed only metallic returns were s ted, and 
not continuously insulated returns. That meant that the traction 
companies should act as at present, and that the question of 
restriction should be referred back to the Board of Trade. It was 
an ingenious method to induce the Committee not to give any 
clause. He rded the whole question as one where the gas and 
water companies in the interests also of the public should be 
guarded againt the danger of explosions, floods, and other incon- 
veniences. There was practically no experience as to electrolytic 
action, which was a hidden source of danger to be provided against. 
The gas and water companies’ proposal was that the traction com- 
panies should use an insulated return, and allow of nothing being 
connected to the earth. 

The proceedings then terminated, and the Committee are now 
considering the whole question prior to the issue of the report to 
both Houses, 








TRANSFORMERS. — BOARD OF TRADE RULES. 


Tuer following has been issued by the Board of Trade :— 

Whereas in certain lations made by the Board of Trade 
under the Electric Lighting Acts, 1882 to 1890, and certain 
Provisional Orders and Licences granted under those Acts, it is 
provided that where the supply of energy is transformed at a 
converting station, some means or apparatus approved by the 
Board of “Trade shall be provided, which shall render it impossible 
that the low-pressure distributing mains shall be at any time 
charged to a dangerous difference of potential from the earth 
owing to any accidental contact with, or leakage from, the high- 
pressure system, either within or without the converting station ; 

And whereas in such regulations it is also provided that where 
any transforming apparatus is installed on a consumer's premises 
some means or ore as by the Board of Trade shall be 
provided, which shall render it impossible that the low-pressure 
service lines and consumer's wires shall be at any time charged to 
a dangerous difference of potential from the earth, owing to any 
accidental contact with, or leakage from, the high-pressure system, 
either within or without the transformer ; 

Now, therefore, the Board of Trade approve of the apparatus 
known as the Cardew earthing device of the pattern.deposited at 
the Board of Trade Laboratory, sealed, and numbered 3, 3a, and 
3B, for use under such regulations ; 

Provided that in all cases in which such devices are used suitable 
quick-acting fuses or cut-outs are inserted in the high-pressure 
circuit, and that in any case where the high-pressure current to 
the transforming apparatus may exceed 30 amperes two such 
devices at the least shall be used. 

Signed by order of the Board of Trade this 20th day of June, 
1893, (Signed) Francis J. 8. Horpwoop. 
Assistant Secretary, Board of Trade. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ue market has not receded from the stronger position lately 
assumed, Iron merchants stated ey hursday—in Bir- 
mingham that they were in receipt of advices from makers to quote 
2s, 6d. to 5s, per ton advance on the recent minimum for tube 
strips. Gas strip is quoted £5 12s, 6d. to £5 15s., and hoops £6 ds. 
to £6 10s. Sheet makers are getting better prices. Qualities, 
which up to now have been selling at £6 15s., are this week quoted 
£6 17s. 6d. to £7 for doubles, and in some cases £7 2s. 6d. Gal- 
yanised corrugated sheets are keeping one or two of the makers 
working overtime on orders for South America and the Cape; but 
this is not the general experience. Prices for doubles range from 
£10 10s, to £11 10s., according to maker and quality. The marked 
bar trade is rather quiet, but a fair business is passing in medium 
and common sorts. 

The demand for pig iron is good, and prices continue to have an 
upward tendency. Producers are declining to accept contracts 
for delivery far forward at current rates. The demand for 
manufacturing coal is improving, but house fuel is very quiet. The 
miners’ minimum wage in West Bromwich and district is 3s. 4d. 
per day for thick coal, with thin coal menin proportion. In those 
portions of the Midlands affiliated to the National Miners’ Federa- 
tion, opinion is divided as to the attitude of the colliery owners. 
Some of the men are opposed to it, but others express the 
belief that some concession might enable the masters to secure more 
trade and find the men more regular employment, which just now 
is much needed, 

It is gratifying to know that in this district some of the engi- 
neering firms engaged on — for mining and irrigation purposes 
are unable to keep pace with the demand, both for home and 
export. Hydraulic and steam crane makers give better accounts 
than lately of the South American demand, and a fair amount of 
work of this kind has recently been turned out by Midland firms 
for the home railway companies. 

The railway carriage and wagon building companies are full up 
with tramway work. 

A growing demand is experienced both on home and foreign 
account by makers of small liquid fuel motors. A fair share of 
current business is secured by Messrs. A. Shirlaw and Co., Suffolk 
Works, Birmingham, makers of Spiel’s patent petroleum engine. 
It is made both horizontal and vertical, and either portable or 
stationary, and from 4-horse power up to 15-horse power effective. 
It is claimed that a 14-horse _— engine, with cylinder 9hin. 
diameter by 18in. stroke, and running at 160 revolutions per 
minute, can be worked ata cost of only ‘843 pence per brake horse- 
power per hour, taking oil at 74d. per gallon. The engine can be 
worked with common petroleum, but naphtha or shale spirit, which 
itis believed can be obtained at the above price or less, gives 
better results, and as used in the engine is claimed to be absolutely 
safe. 

Messrs. Anderson and Co., electrical engineers, Constitution 
Hill, are tolerably well engaged both on separate dynamos and also 
on complete plants for gilding, silvering, nickeling, brassing, and 
coppering. Their No. 2 ‘‘ Forward” plating dynamo is a very 
useful machine, and is listed at a popular price. The details are : 
—Length, lft. 9in.; height, 1ft. 3in.; pulley diameter, 3}in.; face, 
2hin.; approximate speed, 12,000 revolutions ; horse-power, # ; 
S. F., 5 volts; current, 80 amperes. Their small complete 
lighting installations are compact and good, and well sui for 
illuminating offices, workshops, show-rooms, and other situations 
where comparatively few lights are required, 

The steam pumps of the Patent Shaft and Axletree — 
have had unusually heavy work to do lately at their Millfield 
Colliery, the come of water having largely increased. The pumps 
during the past twelve months have been raising water at the rate 
of 1500 tons a day, and the proportion of water to mineral is 
13 tons of water to one of coal raised. This, however, is not so 
bad as the average for the whole of the Tipton district, which is 
25 tons of water per ton of coal. They are raising about 40,000 
tons of coal a year. Their own pumping costs them 5d. a ton, and 
they have also hitherto been paying te the Mines’ Drainage Com- 
missioners a 44d. mines drainage rate, and a ld. surface rate. At 
a joint sitting of arbitrators and commissioners at Dudley on 
Tuesday, the company had its mines’ drainage rate reduced to 3d. 
It is driving out roads to endeavour to increase the output. The 
meeting was held to hear objections to the draft award for the 
Tipton district for a year from to-morrow—Saturday—July 1st. 
Other cases having been heard, the award was confirmed, making 
the mines’ drainage rate for the ensuing twelve months 3d. for 
fire-clay or limestone, and 9d. for coal, ironstone, and slack, 
payable in full by all mineowners and occupiers, except those 
whose names appear in the graduation schedules, 

Machinery for nailmaking in Staffordshire is now becoming 
almost universally adopted in that district, and the hand-made 
wrought iron nail industry is rapidly dying out. For contractors’, 
miners’, and plantation steel tools the fluctuating value of the 
rupee continues a drawback in negotiating with importers in 
Japan, China, India, and other Eastern markets, but most of the 
tool firms in this district are well engaged, and very large 
quantities of horse and mule-shoes, produced by patent ma- 
chinery, are going away to various foreign markets, and more 
particularly to South America, The cycle engineering industry is 
now nearing the close of its season as far as the general trade is 
concerned, but some of the makers of high-class machines are still 
busy, and there is a good deal of retail buying. During the past 
week some good orders have been received for wrought iron tubes 
for export. 


“4. ML. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The improvement reported last week in the iron 
trade of this district is generally well maintained, pig iron makers 
having had no difficulty in selling at prices 6d. to 1s. per ton better 
than they could have got a fortnight ago, and both merchants and 
consumers have shown an anxiety to place orders considerably in 
excess of what they have been buying recently. During the last 
week or so, some of the district makers have been selling pretty 
heavily over the next three months, and are now indifferent about 
entertaining business, except at some further advancein prices. In 
the steel trade there is also an improvement both in raw and 
manufactured material, and in steel plates an advance of 5s. upon 
recent minimum rates has been got. Finished iron, however, 
remains without any really appreciable improvement, and except 
that makers are less disposed to give way upon their quoted rates, no 
materially better prices are being got. Manufacturediron makers are 
naturally anything but satisfied with the present position, which is 
compelling them to pay more money for raw material, without 
being able to get any advanced prices for the manufactured 
article. The position generally of the engineering trades remains 
much as reported recently ; the returns of out-of-work members in 
connection with the engineering trades union organisations show 
some ~— decrease, but not to any sufficient extent to indicate 
any real elma and the reports from most branches are 
still unsatisfactory as regards the weight of new work coming 
forward. 

There was a fairly good attendance on the Manchester Iron 
Exchange on Tuesday, and a strong tone throughout the market 
with regard to all descriptions of pig iron. Makers reported an 
active inquiry generally, and in some cases they were holding out 
for slight advance upon recent quotations, At the top prices there 
were perhaps no great weight of business being put through, but 
there was business offering at the figures that makers would 
have taken a week ago, but which they now decline to 





entertain. Lancashire makers report rather more business doing, 
but as their prices have all along been considerably above 
those at which district brands have been offering here, and 
even with the recent advances are still substantially higher, and 
they have made no quoted change on their list rates, but they are 
very firm at about 40s. for forge to 41s, for foundry, less 2}, at 
the works. In Lincolnshire vrands, which have been the cheapest 
iron offering in this market, a considerable weight of buying has 
been going on, especially in foundry qualities, and most of the 
makers have sold as much as they care to over the next three 
months. For good foundry Lincolnshire, 41s. 6d., less 25, 
delivered Manchester, has been got without difficulty, and makers 
are now holding out for 42s., whilst forge qualities, in which there 
has also been increased business doing, are very firm at 40s. 6d., 
less 24, as the minimum for delivery here. erbyshire brands 
also remain very firm at the full prices quoted last week. Outside 
brands offering in this market have shown some further hardening 
during the week, and good foundry Middlesbrough averages quite 
43s. 9d. to 44s., net cash, delive Manchester. In Scotch iron, 
Eglinton remains at about 44s. 6d. to 45s., but makers of Glen- 
garnock have put up their prices to*46s., net prompt cash, 
delivered at the Lancashire ports. 

A fair amount of buying has been going on in the steel trade, 
with better prices obtainable. For hematites, however, quotations 
vary considerably, according to the position of makers, some hold- 
ing out for quite 1s. 6d. more than the prices at which orders could 
be placed in other quarters ; but 54s. to 54s, 6d., less 24, may be 
said to — about the average figures for good foundry 
qualities, delivered in the Manchester district. Steel billets are 
without quotable change ; but local makers are very firm at £4 4s., 
with best qualities of Bessemer hematite billets quoted at £4 6s. 3d. 
to £4 6s. 9d. net cash, delivered here. In steel plates there have 
been some moderate transactions, and good boiler-making qualities 
could scarcely now be quoted at under £6 7s, 6d., delivered in the 
Manchester district. 

Finished iron makers have been securing rather more business, 
but they are still only very indifferently off for orders, and although 
it has been more difficult to obtain concessions upon quoted rates 
than it was a week or two back, Lancashire bars still do not 
average more than £5 7s. 6d. to £5 10s. ; and Staffordshire, £5 10s. 
to £5 12s, 6d. ; sheets, £7 to £7 5s. for Lancashire, and £7 7s. 6d. 
to £7 10s. for Staffordshire ; Lancashire hoops, £5 17s. 6d. for 
random, and £6 2s, 6d. for special cut lengths, delivered in the 
Manchester district. 

The steadiness as regards list rates which has been maintained 
in the metal market during the last few weeks is bringing forward 
rather more business, buyers being now evidently satisfied that 
there is no probability of any early giving way on the part of 
makers of manufactured goods. 

Extreme depression coutinues to be reported throughout the coal 
trade of the district, with very few collieries working more than 
three days per week, and even this restricted output is very diffi- 
cult to dispose of. The chief matter just now engaging attention, 
however, is the proposed reduction of 25 per cent. in wages. A short 
time back I intimated that Yorkshire, which had hitherto been 
holding back from any general movement for reducing wages, was 
likely to co-operate, and this is now fully borne out by the fact 
that the intimation of the intended reduction of 25 per cent. is 
signed on behalf of the Federated employers by the secretaries 
both in Lancashire and Yorkshire, It is not likely that anything 
definite can be arrived at for the next two or three weeks, the 
Miners’ Federation having to wait until a conference of delegates has 
been held before giving any decisive reply to the coalowners. The 
general anticipation, however, is that the reduction will be resisted, 
whilst, on the other hand, the colliery proprietors seem to have 
thoroughly made up their minds that a substantial reduction in 
wages must be enforced, owing to the very serious fall which has 
been going in pricesfor some time past. In the meantime, business 
is to some extent unsettled, as buyers are holding back from 
placing forward ordersin the anticipation that, should a substantial 
reduction in wages be secured, it must necessarily have some effect 
in still further lowering prices, although any advantage which colliery 
owners may gain by the lower rate of wages has already been more 
than discounted by the excessively low figures at which contracts 
have been taken. All classes of round coal continue a drug upon the 
market, and although there is no actually quoted change in prices, 
they are very irregular, as to clear off surplus quantities special 
terms are made. Best Wigan Arley coal does not average more 
than 1ls.; Pemberton four feet and seconds Arley, 8s. 6d. to 9s.; 
common house coals, 7s. 3d. to 7s. 6d.; and steam and forge coals, 
6s. to 6s, 3d. per ton at the pit. The very limited output of slack 
causes a continued scarcity of engine fuel, and consumers have 
some difficulty in covering requirements, but it is only in special 
cases where any materially further advanced prices have been 
got. Atthe pit mouth burgy averages 6s. 3d. to 6s. 9d.; best 
slack, 5s. 3d. to 5s. 9d.; medium, 4s, 6d. to 4s. 9d.; and common, 
3s. 9d. up to 4s. per ton. 

The condition of the shipping trade remains without material 
change, the business offering being extremely small, and prices 
cut excessively low, ordinary steam coal, delivered at the ports on 
the Mersey, not averaging more than 7s, 3d. to 7s. 9d. per ton. 

Barvow.—There has not been much new business during the 
week in hematite qualities of pig iron, and orders are not likely to 
increase either on home or on foreign account. There are still 
thirty-five furnaces in blast, and forty-two are standing idle, but 
the make is enya) sufficient for the requirements of consumers, 
as is shown by the fact that stocks of warrant iron have only been 
reduced during the week to the extent of 100 tons, having the 
weight of metal in hand about 63,150 tons. In addition to this, 
stocks are held by makers, but they do not represent a con- 
siderable weight of metal. Prices are rather easier this week at 
45s. per ton for warrant iron net cash sellers and 49s, 9d. buyers. 
Makers, on the other hand, are asking 46s. 6d. for parcels of Mixed 
Bessemer Nos. net f.o.b., but they are doing very little business. 

Iron ore is in very quiet demand, and the amount consumed by 
the furnaces in the district is not more than half the tonnage the 
miners are capable of raising. Prices are easy at 8s, 6d. to 10s. 6d. 
per ton net at mines for ordinary qualities. 

In the steel trade there is a marked depression in all branches 
save those of heavy rails, tin-plate bars, and heavy steel castings. 
Orders are fairly well held for all these descriptions of steel, and a 
fair prospect of business is afforded. But in other branches of the 
steel trade there is practically nothing doing, and there is no anti- 
cipation of any change for the better for some time tocome. Prices 
are, generally speaking, steady, but heavy rails show a slight 
gee being quoted at £3 16s. per ton net f.o.b. 

hipbuilders and engineers are getting very short of orders, and 
only a fewinquiries are to hand from any source. These are being 
very keenly competed for, and it is obvious that to secure orders 
builders must at present be content to work at a loss. 

The coal and coke trades are exceedingly quiet, and prices are 
— easier. East Coast coke is in poor demand, and is now 
quoted at 16s. 3d. to 17s, per ton delivered at West Coast furnaces. 

Shipping is indifferently employed to the export of metal, and is 
not as large as was the case last year. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE condition of the coal trade does not improve. I have been 
over a large portion of the coalfield of South and West Yorkshire 
and North Derbyshire this week, and I cannot remember during a 
quarter of a century’s experience of business in these districts 
having ever seen such quantities of coal in the railway sidings and 
at the pits, and this in spite of the fact that very rarely are more 
than two days a week being worked. Demand has not been so 
limited for many years as it is now. Coalowners are sifting their 
properties, stopping all places where coal getting is expensive, 





restricting the output at others, and still the supply is farin excess 
of requirements, South Yorkshire colliery proprietors are doin, 

less with London, the competition of Durham and Northumberlan 

being too keen. At the present prices the sea-borne coal can beat 
the Midland fuel in the Sistvepelinen market. The continued fine 
weather also attenuates trade, not only with London, but in the 
Eastern and local districts. In the Parkgate and Rawmarsh 
localities the miners are out of work, owing to the closing of the 
Swallow Wood Pit at Aldwarke Main. The owners of Swallow 
Wood Pit do not intend to re-open it. Church-lane Colliery has 
also been set down, and on all sides the owners are doing their 
utmost to curtail production. Silkstones are now at 9s. 3d. to 
9s. 6d.; screened Flockton coal, 9s. to 9s. 3d.; Thorncliffe screened 
and softs, best, 8s. 3d. to 8s. 6d.; Parkgate, 7s. 3d. to 7s. 6d.; 
thin seams, about 3d. per ton easier. slight improvement is 
noted in the quantity of steam coal sent to Hull for exportation, 
and a fair tonnage is also forwarded to Goole and Grimsby. 
Barnsley hards are at 7s. 6d. to 8s. per ton; other qualities, from 
7s. per ton. Gas coal is weaker in the open market. Companies 
who contract for supplies have been able to save about 1s. to ls. 6d. 
per ton. Manufacturing fuel is fairly called for, and values steady. 
Slacks are from 4s. 6d. to 5s. 6d. per ton. 

The Midland Railway Company has 
tracts with the Carlton Main, Manvers Main, Water Main, and 
other Barnsley Collieries. It is reported, although reticence is 
officially maintained as to the precise prices, that the company 
has been able to secure supplies at a reduction of 2s. per ton on 
its last contracts. If that is the case it has saved 6d. per 
ton by waiting. Several large Sheffield consumers have been 
taking advantage of the lower values to place their forward con- 
tracts, which are booked on about the same terms as those granted 
to the railway and gas companies. At present the whole colliery 
districts are in a state of disquietude, owing to the wages difficulty. 
A preliminary conference has already been held, and another is to 
follow. The owners say that nothing less than 25 per cent. reduc- 
tion will be of any service, and the miners’ leaders, so far as they 
have spoken, have expressed themselves dead against any reduction 
whatever. A very serious rupture in the coalfield therefore seems 
inevitable. 

Iron remains very much as last reported. The orders coming to 
hand are for very small weights, and only sufficient to keep the 
men partially employed. West Coast hematites are from 52s. to 
53s. per ton, and North-East from 50s. to 51s.—both delivered in 
Sheffield. An encouraging feature is that owners of blast furnaces 
are buying coke more freely, some of them contracting for six or 
twelve months’ supplies at the price which has ruled for several 
months, viz., 10s. per ton at the ovens. Steam coke prices are 
6d. to 1s. per ton easier than for the contracts now expiring. Steel 
makers are also rather better off, a few of them working their 
furnaces five days a week and two turns on a Saturday. Bessemer 
billets are quoted at from £5 7s. 6d. to £5 12s. 6d. ; Siemens- 
Martin steel from £5 15s, to £6 per ton. At some of the rolling 
mills there is more doing. 

The armour-plates of H.M.S. Victoria, which foundered off 
Tripoli last Thursday, after collision with the Camperdown, were 
manufactured by Messrs. John Brown and Co., Atlas Works, and 
Messrs. Charles Cammell and Co., Cyclops Works, being respec- 
tively ‘‘ Ellis” and ‘‘ Wilson” plates of the compound type. 

In the lighter industries of cutlery and silver-plate, depression 
also prevails. The approaching Royal wedding has resulted in 
several good orders being placed for special gifts, but the general 
condition of the trade is dull. A little improvement is noted in 
the South American markets, and for some classes of tools and 
implements, chiefly those connected with agriculture, there is 
quite an average demand for abroad. 


laced part of its con- 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron warrant market has been rather fluctuating this week, 
owing partly to the recrudescence of financial difficulties reported 
from Australia and America, and the silver crisis has also un- 
favourably influenced business, causing speculators to lose 
confidence and hasten their realisations. But it is satisfactory to 
say that legitimate trade has been little affected, and a fair amount 
of business has been done this week at quite the top prices that 
were reported lest week. As regards Cleveland warrants, an 
endeavour was mado towards the end of last and the begin- 
ning of this week to establish a ‘“‘corner,” for it was 
believed that some of the speculators had been selling such 
warrants freely without securing the iron, and they would 
be forced to buy in order to fulfil their contracts. Holders of 
Cleveland warrants put up their prices, but were not able to main- 
tain them. Last week they were down at 34s. 104d. cash sellers, 
and by Monday they had got up to 35s. 7d., but fell again on 
Tuesday to 34s. 3d., as speculators were not to be caught. The 
fact is that they are not likely to sell Cleveland warrants largely 
ahead when there is so small a stock, and that held in comparativel 
few hands. It is much safer to carry on sheir speculations in Scote 
warrants. Nevertheless, there ismore disposition than there has been 
for a long time to speculate in Cleveland iron, but it is in makers 
iron and not in warrants, and this betokens that a sanguine view 
is held relative to the future of the trade by the shrewd speculating 
fraternity, as well as by the makers and merchants. There appears 
to be some chance of their operating with advantage to themselves 
in Cleveland iron, and that has not been the case during the long 
period of dull trade and falling prices. The reports from some of 
the other leading districts are more favourable, and go to confirm 
the idea that there isan actual revival in trade. Another indication 
of the more favourable opinions that are generally held respecting 
the future of the iron trade, is shown by the shares of companies 
engaged in the iron and steel industries—there is more demand for 
them, and substantial advances are given in some cases, 

Makers’ iron has practically been unaffected by the fluctuations 
in Cleveland warrants ; it did not rise with them, and therefore it 
could not be expected to fall in sympathy. There is no lack of 
confidence, as the steel trade continues to improve, and at last the 
finished iron trade shows an upward movement. Producers are well 
supplied with contracts for execution over the next two months, 
and are well able to maintain the advances that have been made in 
prices, more particularly as the competition they have to with- 
stand from merchants is smaller than it has been for years. The 
statistics, too, are in favour of producers. The exports of pig iron, 
though less than those of May, are certainly above a June average, 
and as there is a somewhat better local consumption, it is esti- 
mated that the stocks of Cleveland pig iron will show no increase 
for June. This month’s pig iron exports from Middlesbrough 
during June to Wednesday night reached 78,181 tons, as compared 
with 88,799 tons in May, and 28,589 tons in June, 1892, to 28th. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
shows a slight increase for the month, the quantity held on 
Wednesday ~—_ being 69,732 tons, or 2532 tons increase. The 
price quoted for Cleveland No. 3 pig iron, for f.o.b. prompt 
delivery, has been steadily maintained at 35s. for nearly a fort- 
night, and a good amount of business has been done at it, in fact 
less will not be taken now that the makers are in no 


ressing 
need of further orders. Middlesbrough warrants hardened a 
little on Wednesday, and closed at 35s. 44d. Forge qualities 


of Cleveland pig iron are not realising relatively such good 
prices as foundry qualities. With No. 3 at 35s., grey forge should 
be at 34s., or 1s. less, whereas it is at 32s. 9d., or 2s. 6d. less. The 
revival has benefited No. 3 to the extent of 1s. per ton, but forge 
qualities have not profited more than 6d. The fact is that owing 
to the dulness in the finished iron trade the demand for forge iron 
has been poor ; indeed, it has been almost a drug upon the market, 
and sellers of it must be considerable losers ; but there are si 

of improvement. Mottled iron is at 32s, 6d., and white at 32s. Sd. 
—about 3d. more than was generally obtainable last week. East 
Coast hematite pigs are very firm, and few makers have any to 








584 


THE ENGINEER 





JUNE 30, 1893. 








sell for next month's delivery. The lowest price at which mixed 
numbers could be procured this week has been 43s. 6d., but 
nearly all the producers are now quoting 43s. 9d. for prompt 
f.o.b, delivery, and some ask 44s., as the cost of production is 
advancing, and Rubio ore delivered on Tees is up to 12s. 6d. per 
ton, mainly because freight has been put up to 5s. 9d. from 
Bilbao to Tees. 

The finished iron trade is showing signs of improvement, and 
some of the manufacturers have advanced their prices 2s. 6d. per 
ton. Fair orders for bars have been distributed, and better rates 
have been paid, there being some business at £4 18s. 9d., though 
generally contracts would be entered into at £4 17s. 6d., both less 
24 per cent. and f.o.t. Iron ship-plates and angles are £4 12s. 6d. 
less 24 per cent., but they are not much wanted. The most 
important event in the finished iron trade this week is that 
the employers have given the requisite three months’ 
notice for the termination of the sliding scale, which has 
regulated wages during the last four years. It must not be 
inferred from this that they are dissatisfied with the scale, for 
they are not, it having been very successful. Their object in 
giving notice is that they may have the power of altering the basis 
of wages paid to certain classes of men. The rule in connection 
with the scale is that no alteration can be made in the basis rates 
of any wages during the currency of the scale, and there- 
fore it became necessary, in order to effect the changes, to 
give notice for a termination of the scale. It appears that 
certain classes of men, such as rollers, are getting enormous 
wages. They are paid by tonnage, and while the tonnage 
rates were fair enough in years gone by, they are no longer so, 
because the employers have introduced improved machinery to 
facilitate the working, and the output has been much increased. 
So far, it is labour that has chiefly benefited by this improved 
machinery, though the labour is lessened rather than increased, 
and capital has derived little benefit from the change of practice. 
They get a bigger output with about the same standing ch as 
formerly, and that is all. The employers think, that as it is the 
introduction of machinery, and not the increased skill of the men, 
that enables them to earn such high wages, they are not entitled 
to be paid such high tonnage rates. No doubt, after these rates 
are adjusted, the old sliding scale will be renewed. 

Steel manufacturers are well employed, and have further 
advanced their quotations for plates by 2s. 6d. per ton, making 
ship-plates £5 2s. 6d., less 24 per cent. f.o.t., and thus since the 
revival set in there has been an advance of 7s. 6d. per ton. Angles 
have only advanced 2s. 6d. altogether, there being more competi- 
tion now ; £4 15s., less 25 per cent. f.o t., is now the price. Rails 
are also raised, the figure for heavy sections being £3 17s. 6d., net 
at works. It cannot be said that other kinds of railway material 
are in improved request ; indeed, one of the chief firms engaged in 
the production of railway material other than rails has not its 
works more than a third employed, and chair founders complain 
of the dearth of orders. It has been officially ascertained that the 
prices realised for plates by the Consett Company during March, 
April, and May were such that the wages—in accordance with the 
sliding scale in force at those works—will be reduced 25 per cent. 
for July, August, and September. The wages have fallen 15 per 
cent. since January, 1892. Other steel works in the North of 
England follow the lead of Consett in regard to the fluctuations in 
wages. 

The improvement in shipbuilding continues, and orders at the 
on v8 are such now that a fairly satisfactory amount of work will 

done in the autumn. The number of contracts booked has been 
such that builders have felt justified in advancing their quotations, 
because there is no doubt that those they have hitherto been taking 
will benefit labour more than capital; the bnilder cannot get 
much profit, if any at all, out of them. This rise in prices 
has brought ont orders more freely, for those who have to vuy 
vessels feel that they have waited long enough. We hear no longer 
of £5 10s. per ton being taken by builders. Engineers are doing 
rather better, partly because of the improvement in shipbuilding, 
which is also benefiting rivet manufacturers. The Wear ship- 
builders, this half-year, have launched only 21 vessels of 49,394 
tons, as compared with 38 vessels of 86,987 tons in the correspond- 
ing half of last year, or about 44 per cent. Five out of the 13 
yards on the river have not launched a vessel this year. The 
directors, managers, officials, and foremen at the North-Eastern 
Marine Engineering Works, Sunderland, have presented testi- 
monials to Mr. Hartley Campbell, the late manager, on his leaving 
to commence business on his own account as consulting engineer. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a good business in Scotch pig iron warrants this 
week, but prices have been irregular, business having been done 
from 40s. 11d. to 41s. 8d. cash. In Cleveland pig iron there has 
been a moderate business, and prices have followed a similar course 
to Scotch. Hematites have been very quiet. 

Prices of makers’ ifon are in some cases 3d. to 6d. per ton 
cheaper :—-G.M.B., f.o.b. at Glasgow, No. 1, is quoted 42s. 6d. 

r ton; No. 3, 42s.; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde, 
No. 1, 47s. 6d.; No. 3, 44s.; Gartsherrie, No. 1, 47s. 6d.; No. 3, 
44s, 6d.; Summerlee, No. 1, 48s. 6d.; No. 3, 45s.; Langloan, 
No. 1, 54s.; No. 3, 45s.; Coltness, No. 1, 53s. 6d.; No. 3, 47s. 6d.; 
Calder, No. 1, 47s. 6d.; No. 3, 45s.; Glengarnock, at Ardrossan, 
No. 1, 48s. 6d.; No. 3, 43s. 6d.; Dalmellington, No. 1, 45s.; 
No. 3, 43s.; Eglinton, No. 1, 44s.; No. 3, 43s.; Shotts, at Leith, 
No. 1, 51s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 52s. 6d.; 
No. 3, 46s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amouated to 5927 tons, compared with 7514 in the same week of 
1892. There was despatched to the United States 380 tons, Canada 
105, India 90, Australia 10, France 71, Italy 950, Germany 440, 
Holland 550, Belgium 95, Spain and Portugal 100, other countries 
95, the coastwise shipments being 3071, against 3492 in the corre- 
sponding week of last year. The total pig iron shipments for the 
present year to date are 156,996 tons, against 153,653 in the same 
period of last year, the increase being altogether cvastwise. 

There is no change in the number of furnaces in blast—71 
against 75 at this date last year. Of the total blowing in Scotland 
46 are es ey and special brands, 23 hematite, and 
two basic iron. ere are three more making hematite than in 
the preceding week, and three fewer turning out ordinary pigs, 
the total being the same as before. 

The foundry trade does not improve so rapidly as was some 
time ago expected. Foundries report that they are working on 
orders which in the majority of cases keep them going and no 
more. As regards cast iron pipes, they have been anticipating a 
large amount of work from the county councils, which in numerous 
localities have been busying themselves with much-needed sanitary 
improvements. The contracts from these sources are fairly satis- 
factory as to numbers but individually small, but in time it is 
thought they may prove a means of considerable business. Of 
large pipe orders there are scarcely any available. 

The malleable tnbe trade is getting quite busy. For small tubes 
the inquiry is still indifferent, compared with what it has formerly 
been, in connection with shipbuilding and marine engineering. 
But there has been a better demand for the larger sizes of tubes, 
both for home requirements and export. Prices are firmer to some 
extent, and the makers are looking forward to being in a position 
to revive the association early in autumn. 

In iron sheets there is a a trade, and orders have in some 
cases been coming in more rapid iv and in such quantity that some 
of the makers have their hands full for a considerable time 
forward. Prices of sheets are firm on the basis of £7 5s. for singles, 
less 5 per cent. 

The finished iron trade is more active, bars being in better 

uest both for the home trade and for shipment. Since the 
prices of pig iron have been advancing, the anxiety of merchants 





to contract for bars has been manifest, and in no department more 
than in that of the Indian trade. Makers have long been under 
the impression that there was a large amount of work for India to 
come out. Whether they were right in this impression or not, it 
is certain that the business in unbranded iron has lately improved 
from the makers’ point of view. The prices offered have been low, 
but in the _ few days they have been raised about 3s, per ton, 
and iron of this description has been bought at £4 8s. 9d. net per 
ton. There is a moderately active business in marked bars, the 
prices of which are firmer. The lowest grade of common bars is 
quoted £5 per ton; second grade, £5 5s.; highest grade, £5 7s. 6d.; 
best bars ranging up to £5 17s. 6d., these prices See subject to 
the usual 5 per cent. discount. 

The steel trade is steady, with a few more orders available for 
shipbuilding material. Several of the works are busy, while others 
have less work in hand and in prospect than they could desire. 
There has been no change in prices since the advance of 2s. 6d. per 
ton noted last week. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives to the value of £9000; 
ey, £17,255; steel goods, £7376; miscellaneous iron goods, 

The coal trade is busy in a majority of its branches. Steam 
coals continue quiet and in good supply, so that the prices of these 
are unchanged. For main and splint coal the demand is better, and 
the latter is very firm, because the colliery owners are now supply- 
ing large quantities to the iron and steel works, &c., under con- 
tracts, and have little left for the necessities of the open market. 
There is a fair business in ell coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspendent.) 

THE demand forbeststeam coal is well sustained, and theopinion was 
expressed on Change this week at Cardiff, that for a time, consequent 
upon the autumnal manceuvres of the fleet, no falling off is likely 
to take place. Twenty steamers have been secured by the local 
a agent to follow the fleet. Latest prices of best steam 
at Cardiff are 10s. 6d. per ton; seconds, 9s. 6d.; inferior, 8s, 6d. 
to 9s. 3d.; and small, which continues in good demand, ds. 6d. 
Thanks to the improvement that has set in as regards small, the 
accumulated stocks at collieries are beginning to disappear. 

The condition, generally, of the coal trade is still far from satis- 
factory. Leading coalowners in best steam are fairly secured, and 
contracts, booked, warrant large exports for a time, but there is 
no concealing the fact that many collieries which might be named, 
in the Rhondda, and Aberdare, and Hirwain districts, are in any- 
thing but a good condition. They may pull through, eventually, 
if times improve, and there would be no benefit in specifying them. 
A glance at the share list is sufficient to authenticate my statement, 
_ “‘no dividends” is the case in several quarters. As for house 
coal, the exceptional character of the weather has’ told severely, 
and prices are as low as they can be. Midweek, Rhondda No. 3 
was selling at 9s. 6d., and inferior as low as 8s. 6d. This means 
something like 6s. 6d. and 7s. 6d. at pit, and when the expense of 
dead work, monthly holidays, and other stoppages are considered, 
the slight advantage of keeping on the colliery is more for the 
collier than for the coalowner. Following the late stoppage of the 
Maritime Colliery, which caused a good deal of distress, a thousand 
men are now out at the Clydach collieries, consequent upon the 
decision of the owners to sink to the 7ft. seam. 

At the monthly meeting of the Cambrian Association of Miners, 
held on Monday, it was moved and carried, that the temporary 
conditions upon which the Red Vein seams are being worked 
should be referred to arbitration during the period of sinking 
operations; and further, that a sum of £500 should be voted from 
the funds of the district as a nucleus of a distress fund to be 
formed, and a levy of 6d. per man and boy be made fortnightly 
for the same pu . 

It would be well that colliers should note, and reflect upon the 
power they hold to relieve local distress of this character. Were 
they joined to the general Federation, there would be a protracted 
strike enjoined, to coerce the coalowners, and a meagre pittance 
only allowed. 

One of the notable subjects of conversation this week on Change 
has been the startling statements of the chairman of the Ebbw Vale 
Company, given at the annual meeting of the shareholders at 
Manchester this week. The report showed a halance sufficient to 
pay 24 per cent., but in view of the outlook of the coal and iron 
trades, and the outlay required in completion of the work of 
re-establishing the company, it was thought better not to recom- 
mend a distribution. The chairman, in moving the adoption of the 
report, said that the gloomy anticipation held had been partially 
realised, but it was gratifying to find that at the end of the year 
they were making a profit. In conclusion the chairman stated that 
the economies effected would mean the saving of £16,000 a year. 
Mr. H. Davies, in moving the adoption of the report, stated that 
they had struck upon seams in the South Wales collieries which 
would not be exhausted for fifty or sixty years. 

The importance of the Ebbw Vale seams is generally known to 
the iron and steel world. From the time of Mushet their analysis 
has figured prominently, and hence the addition of increased 
acreage must be a subject of great gratification to the shareholders. 

Local discussion regarding the amalgamation of the Taff and the 
Rhymney is still going on, and various causes are assigned as having 
temporarily, some say, blocked the way. One of these is the run- 
ning powers of the London and North-Western. 

It is fully expected that the Midland Railway will shortly have a 
fuller grip of Welsh trade. I note that of late there has been a 
marked increase in their wagons for consignments of steel bar from 
Cyfarthfa. / 

In the iron and steel trades the lower level does not yet appear to 
have been reached. This week on ‘Change at Swansea the quota- 
tions nearly all round showed a decline, including rails and even 
tin-plate. . 

The following is the latest ee ee gig, 41s. 84d.; Mid- 
dlesbrough, 35s. 14d.; hematite, 44s. 9d. Steel rails: Heavy 
sections, £3 17s. 6d. to £4 ; light, £4 12s. 6d. to £4 15s.; Bessemer 
bars, £4 7s. 6d. to £4 10s.; Siemens, £4 10s. to £4 17s. 6d.; Welsh 
bars, £4 lis. to £4 17s. 6d.; steel sheets £7 to £8; iron, £6 10s. to 
£7. Tin-plates: Bessemer cokes, 11s. 9d. to 12s.; Siemens, 12s. to 
12s. 3d.; best charcoal, 13s. to 15s.; ternes, 21s., 22s.,23s. 6d.; block 
tin is down to £84 10s, to £85. 

The impression on ’Change is that difficulties in America are 
principally the cause of the decline. 

Rails are still in small demand. Pig iron and steel bar from 
the North have been coming in freely. The imports of pig into 
Swansea last week amounted to 638 tons; tin bars 231. Ship- 


ments of patent fuel from Swansea 7850 tons; tin-plates close 
upon 72, boxes ; stocks from works 85,722 boxes; present 
stocks 200,393 boxes. Prospects moderate, the drought affecting 
make. 


Pitwood, Cardiff, average sales at 14s. 9d. Iron ore and coke 
unchanged. Large quantity of ore has come in from Carthagena 
for Swansea, and from Bilbao for Blaenavon. 

It has been arranged for a deputation of Swansea officials, repre- 
senting the Harbour Trust, County Council, and Chamber of 
Commerce, to wait upon the Great Western Railway authorities 
with regard to certain prohibitive rates by which a large per- 
centage of the coal of the Aberdare and Merthyr districts has been 
diverted from or lost to the port. 

The Brecon and Merthyr Railway is running special Sunday 
trains to the militia camp at Brecon. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
Tue tendency of the iron trade continues to be unfavourable; 
for some time past business has steadily grown worse. There has 





been next to no inquiry coming forward during the past week, an 
from the general aspect of things it will be some time before thero 
will be anything like animation in the iron trade. The political 
unrest naturally tends to deepen the depression. In almost all 
departments of the iron industry a despondent feeling prevails, 
scarcely any of the works being fully employed, while prices, 
though in most instances now below the cost of production, aro 
expected by consumers to fall still further. 

e amount of business done on the Silesian iron market is 
small, generally speaking. The blast furnace works, as well as the 
steelmakers, complain of a very weak and insufficient inquiry, the 
tendency of prices is fluctuating, and concessions most willingly 

to where orders of some weight are concerned. There has 
been a fairly good demand coming in from Russia just lately which 
has led to a partial improvement in the bar trade, but the business 
done on home account has been extremely limited. 

In cmon ay om A the condition of the iron market is about 
the same as last week, the demand for raw as well as for finished 
iron being regular and spd satisfactory. The Rhenish-West- 
phalian ironworks are still offering at very low prices, and have, in 
many instances, been able to underquote the Australian makers, 
On the malleable iron market the business in bars and angles as 
well as in girders and plates is a fairly good one, and the works 
have continued in regular emoloyment. Quotations do not show 
any change since last week. 

In France there is a quiet but steady business doing in the 
various branches of the iron trade. For merchant bars the old 
price of 150f. to 155f. p.t. is asked, while girders are nominally 
quoted 160f. to 165f. per ton at Paris. In structural material 
some good orders are expected soon to be given out, and there are 
indications of an improvement in the rail branch. 

The reports coming in from the Belgian iron market are not very 
encouraging. There is, perhaps, a little more stirring in some 
branches of the engineering trades, and also in the pig iron depart- 
ment, but still the business offering is not of sufficient weight to 
secure anything like full employment to the works, and prices 
must be regarded as weak and unremunerative in the extreme, 
Basis quotations are, for Luxemburg foundry No. 3, 46; Luxem- 
burg forge, special brands, 54f.; mixed, 46 to 48f.; and common 
forge, 44f. p.t. Bars No. 1, free station, 115f.; No. 2, 125f.; 
No. 3, 135f. p.t. Bars No. 1, f.o.b, Antwerp, 105 to 110f.; No. 2, 
110 to 115f.; No. 3, 115 to 120f.; girders, free station, 110f.; f.o.b. 
Antwerp, 107 to 110f. p.t.; angles, free station, 125f.; plates for 
boiler-making purposes stand at 127-50f. p.t. for No. 2, while for 
No. 3 147f. is given, and for No. 4 21/f. p.t. is quoted f.o.b, 
Antwerp. The price free at station is 130f. for No. 2, 150f. for 
No. 3, and 220f. for No. 4. Sheets are quoted 155 to 160f. p.t., 
and steel plates fetch about 155f. p.t. Steel rails for export are 
quoted 95 to 100f. p.t. For bars as well as for girders there has 
been a slight improvement in demand noticeable of late, if only 
prices could be brought te move in an upward direction, but that 
is, naturally, quite out of the question, at least for the present. 
Scrap iron is firm in quot 

The uncertain feeling cv. ned of for many weeks past still 
prevails on the Rhenish-Westphalian iron market, and even the 
most hopeful cannot deny that theee is very little prospect of a 
change for the better in the near future, There is nothing 
particular to note concerning the different branches of the iron 
trade. In pig iron the lifeless tone of former weeks continues, con- 
sumers holding back with their orders, because they expect a 
decrease in quotations to take place. In the Rhein and Ruhr dis- 
trict competition is particularly sharp, both from the Siegerland 
and from Luxemburg, where the cheaper quotations of coke enable 
the ironmasters to successfully compete with Rhenish-Westphalian 
works, At a time like the present, when orders are scarce and 


.prices low, Rhenish-Westphalian makers feel the disadvantage of 


their position. Alterations cannot be noted to have taken place 
on the malleable iron market; if anything, prices are perhaps a 
trifle less firm than during previous weeks. In the bar trade 
a quiet tone prevails ; there are few orders coming in, and makers 
justly complain of prices being unfavourable, and in no proportion 
to those of the raw material. Export trade is exceedingly weak, the 
prices offering being so low that in some cases makers could not 
accept them. In the hoop trade the reserved position of buyers 
still continues, but up to now prices have been well maintained. 
Girders are in fairly good demand, but the prices fetched are low 
and not paying. A Page d satisfactory employment is maintained 
at the plate mills, while sheets are reported in irregular demand, 
with prices tending to weakness. Drawn wire is rather well 
inquired for, on the whole. Machine factories, as well as foundries, 
are only partially employed, while at the tube foundries a fair 
activity is going on, the demand on home account being —- 
tionally good. The basis price is still M. 115 p.t. free Rhenis' 
Westphalian tube foundry. The depressed condition of the steel- 
works is strikingly illustrated by a recent tendering for steel rails 
in Wurtemberg. Owing to the cutting ——— of foreign, 
especially Italian firms, a German works was obliged to go down as 
far as M. 109 p.t. to secure the order. The total production of 
pig iron in Germany, including Luxemburg, was during the month 
of May, 1893, 402,874 +t., of which 133,889 t. were forge pig and 
spiegeleisen, 25,526 t. Bessemer, 192,382 t. basic, 51,077 t. foundry 
pig. Production in May, 1892, amounted to 408,896 t.; in April, 
1893, it was 393,365t. From January Ist to May 3lst, 1893, 
1,931,121 t. were produced, against 2,006,436 t. during the same 
period the year before. 

German export to British-Australia was, in 1891, 40,522 t. iron 
manufactured goods—of which 31,345 +t. were iron wire—and 
2877 t. machines. To German New-Guinea 12] t. iron manu- 
factured goods, and 3t. machines were sent. To the Hawai 
Islands, 349 t. and 202 t. respectively ; to the Samoa Islands, 11 t. 
and 2 t. respectively, and to the other Australian Islands 28 t. iron 
manufactured goods, and 13 t. machines. In 1891, German export 
to Africa was as follows: To German West Africa, 508 t. iron 
manufactured goods, and 9t. machines; German East Africa, 
428t. hardware, and 59 t. machines; to the Cape of Good 
Hope, 2564 t. hardware, and 351 t. machines ; to Morocco, 125 t. 
and 16 t. respectively ; to Feypt, 6966 t. iron manufactured goods, 
and 89 t. machines ; Transvaal, 3754 t. iron manufactured goods, 
and 431 t. machines ; to West Africa, 1607 t. hardware, and 33 t. 
machines ; and to East Africa, 502 t. iron manufactured goods, and 
208 t. machines, 








ENGLISH AND AMERICAN RatLways AND Mines.—Mr. Emerson 
Bainbridge, J.P., managing director of the Nunnery Colliery 
Company, Sheffield, and several other important commercial under- 
takings, as well as chairman of the East to West Coast Railway, 
has just returned from a visit to the United States. The Duke of 
Newcastle is a director in the same railway, and Mr. Bainbridge 
and His Grace have had several interviews with the transportation 
department as to the working of the passenger and s traffic. 
Mr. Bainbridge states that the railways have greatly contributed 
to the development of American trade. The system they have 
pursued has been this. The company have first laid down railways, 
and then bid for huge volumes of traffic at special rates; they 
carry coal for a farthing per ton per mile, and passengers are con- 
veyed at about two-thirds of the English rates. As regards coal 
mining he finds the Americans to be in very much the same 

ition that our coaling industry was in thirty or forty years ago. 
hey are able to mine at shallow no ewe or by going into the hill 
side where they find seams of considerable thickness, The result 
is that they can produce coal at an inclusive cost of 3s, 6d. per ton, 
which is far below the average of the best English collieries. With 
respect to the development of mining machinery, Mr. Bainbridge 
says that unless the present cost of production ‘brought down to 
a wer figure, America will come to export machinery to foreign 
countries, and England, which has so long he.d foremost place in 
this respect, will fall behind. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 24th, 1893. 


Late advices from interior markets show 
activity in implements and in material for their 
manufacture, in sheet, pipe, plate, and structural 
iron, Crude iron is du 1 owing to large offerings 
at concessions for cash. Foundry irons are 
14 dols, to 15 dols.; forge, 13 dols.; steel billets, 
24 dols. The wages dispute will take definite 
shape in a few days at Pittsburgh. If a lock-out 
is determined upon, eastern mills will have more 
todo. The price of puddling has remained where 
it is for nearly thirty years, Quite a number of 
mills have been delivered from Union control. 
Railroad work is increasing. A good many lines 
from ten to thirty miles in length will be con- 
structed, also ‘‘trolley” lines, Railmakers ex- 
ect a much better demand in the near future. 
‘ailures are increasing, and business is hindered 
by financial uncertainties. Congressional action 
in September or October, it is hoped, will relieve 
public apprehensions. Railroad traffic is large, 
and no material diminution is likely to occur for 
several months, 








LAUNCHES AND TRIAL TRIPS. 


At Greenock, on Wednesday week, the new 
hopper dredger Pholas, recently launched by 
William Simons and Co., of Renfrew, completed 
its dredging trials with very satisfactory results. 
It raised quite easily over 400 tons of dredgings 
in an hour and dredged to 32ft. depth of water, 
and afterwards proceeded to Skelmorlie, and the 
speed trial showed a result considerably in excess 
of the contract. The Pholas is built to the order 
of the Crown Agents for the Colonies, and in a few 
days will leave here for St. John’s Harbour, 
Antigua, where it is to be employed. 

Mr. D. M. Cumming, Blackhil! Dock, Glasgow, 
launched from his yard, on the 17th inst., a steel 
paddle steamer 6lft. 6in. by 13ft. by 6ft. 6in. 
moulded, built to the order of the Town Council 
of Inverary, for their passenger traffic between 
Inverary and St. Katherines. The engines, which 
are being ove by Messrs. Lees, Anderson, 
and Co., of Glasgow, are diagonal compound 
surface-condensing. During her construction the 
vessel was superintended by Mr. James Donald- 
son, marine surveyor, of Glasgow. nr leaving 
the ways she was named the ™ “by Miss 
om aa Ch 

On February 7th the Clyde Trustees ordered, 
as an addition to their existing plant, from Messrs. 
Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, two twin-screw hopper barges, 
each to carry 1200 tons on 13ft. draught, and 
steam when loaded at a speed of 104 knots per 
hour. The first of these two barges has now been 
delivered to the Trustees, and speed trial took 

lace this week between Cloch and Cumbrae 
Lights, a run being made with and against tide 
over a distance of 274 knots. The barge was 
loaded with 1200 tons of dry sand from Cessnock 
Dock, which, added to the water in the hoppers, 
made a total of 1400 tons. The result of the 
trial was in every way satisfactory, the barge 
carrying her load within her draught, and steam- 
ing quite up to her contract speed, the engines 
and hopper door machinery giving the greatest 
— to the representatives of the Clyde 
rust. 

From Messrs. Harland and Wolff's yard, 
Belfast, there was on Wednesday launched a 
large twin-screw steamer named the Gothic, the 
latest addition to the well-known fleet of White 
Star st S. "he di i are :—Length, 
490ft.; breadth, 53ft.; and depth of hold, 37ft. 
6in. ; and the gross tonnage about 7500. Although 
it is probable that the Gothic may make a few 
voyages in the New York service, as the bookings 
of the White Star Line continue to be heavy for 
the autumn season, it is intended that she shall 
ultimately take her place with her predecessors, 
the Ionic, Doric, and Coptic, and the steamers of 
the Shaw, Savill, and Albion Company, the Arawa 
and Tainuf, in the New Zealand trade, sailing 
from Plymouth each month, and calling at Tene- 
riffe, Cape Town, and Hobart outwards, and Rio 
de Janeiro and Teneriffe homewards. The dis- 
tance traversed on each round voyage exceeds 
26,000 miles, and in thus for the first time intro- 

ucing twin-screws into the New Zealand trade, 
the owners of the White Star Line believe they 
are acquiring an additional element of safety. 
Elaborate accommodation of the highest class, 
similar in character to that in the Teutonic and 
Majestic, has been arranged for 104 saloon pas- 
sengers amidships, the dining saloon and many 
of the better state-rooms being above the main 
deck, so that the ventilation will be as complete 
as possible, and in the control of passengers 
themselves. In the quarter deck aft accommoda- 
tion will be provided for 114 steerage passengers. 
In addition to ordinary coal and cargo space this 
steamer will be fitted with two of Hall’s refrige- 
rating machines on the carbonic anhydride 
system, which has already proved economical and 
successful in several of the large freezing establish- 
ments in New Zealand, and will have an insulated 
capacity for some 75,000 carcases of sheep. The 
Gothic will be the largest steamer as well as the 
largest carrier in the Australian and New Zealand 
trades, and as a new departure her appearance is 
naturally looked for with much interest by 
colonial shippers. 











THE INSTITUTION OF CivIL ENGINEERS: NEW- 
CASTLE-UPON-TYNE ASSOCIATION OF STUDENTS.— 
The members of this Association had their summer 
excursion on June 22nd, when visits were paid to 
the Forth Bridge, and the numerous engineering 
works at present in progress at Glasgow. 
saloon was attached to the North express from 
Newcastle on Thursday morning. After lunch 
in Edinburgh the visitors proceeded to the Forth 
Bridge, where they were received by Mr. Hunter, 
the engineer in charge, who conducted the party 
over the structure. The night was spent in 

ow. On Friday, the first visit was to Messrs. 
Denny Brothers’, of Dumbarton, Shipyard and 
Engine Works. The works of the Clyde Trust 
were seen during the afternoon. Assembling at 
Jamaica Bridge, a ‘‘ Clutha” conveyed the party 
to Finnieston Quay, Landing here, Rene Cowans 
Sheldon, and Co, s new 180 steam crane was in- 
spected, as well as the docks on the north side, 
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11,550. Fasteninas for Neckties, C. Mole, London. 

11,551. Pneumatic Tires for Cycies, J. J. Pull, 
London. 

11,552. Prorecrinc Pneumatic Tires, T. G. Barlow, 
Dublin. 

11,553. Pneumatic Bracker for Disp.ayina, F. R. 
Martin, St. Albans. 

11,554.‘ Insranrangous” Buoy, A. E. Stebbing, 
Isle of Wight. 


11,555. Improvep FLexiste Tires, C. Richardson, 
London, 
11,556. CoLtourinc Marrers, A. Ashworth and J. 


Birger, Bury. 
11,557. Auromatic ELectric CaLL Recorper, W. J. 
Chivers, Sutton. 
11,558. Or, Lamps and Wicks, A. Olsen, Liverpool. 
11,559. Smokina Pipes, J. Dungworth and J. Mitchell, 
Sheffield. 
11,560. Furnaces, J. Robson, Sheffield. 


11,561. ManuractuRING Fork Guarps, T. Wilson, 
Sheffield. 

11,562. Corree and Mitk Howpers, J. F. Hall, 
Sheffield 


11,563. Apparatus for Heatinc Air, J. Howden, 
Glasgow. 

11,564. Improvep Steam Generator, G. A. Crane, 
London. 

11,565. Rims of Preumatic WHEEL Tires, F, C. Noar, 
Manchester. 

11,566, Carrier for Stackina Hay, H. King, Glou- 
cestershire. 

11,567. Motive Force Meter, P. Cadot and A. Charron, 
London. 

11,568. Tires for the WHEELS of Bicycues, A. Barr, 
Glasgow. 

11,569. ImprRovep BILLIARD BaLt, J. P. H. Heusser, 
Glasgow, 

11,570. ApsusTaBLE Packine Buock, T. F. Clark, 
London. 

11,571. APPLIANCE to PREVENT PuncTuRING in PNEv- 
matic Tires of INNER AIR TusE, C. F. Hodges, 
Waterford. 

11,572. Movuntincs for Lockers, &c., B. Pounder, 


Leeds. 

11,573. Paper Binper, A. Myers and A. Myers, Bir- 
mingham. 

11,574. MAKING Fressep GLass Articies, H. H. Pitt, 
Sheffield. 

11,575. Eoa Openers, W. Thompson, Warwick. 

11,576. Revotvinc Brakes for Cycies, J. McHardy, 
London. 

11,577. Steam Morors, A. J. Boult.—(J. Alell, 
Canada.) 

11,578. EvectricaLty WeLpine Mertats, W. P. Thomp- 
son.—{C. L. Coffin, United States.) 

11,579. EvtecrricaLty Heatine Meta, W. P. Thomp- 
son.—{C. L. Coffin, United States.) 

11,580. Puncninc Metat, W. P. Thompson.—(C. L. 
Coflin, United States.) 

11,581. Propucrne SuLpHipe of Nicker, W. P. Thomp- 
son.—{C. C. Bartlett, United States.) 

11,582. Drivine Parts, R. Claessen and M. Willenius, 
Liverpool. 

11,583. RoLLer Bearinas, W. P. Thompson.—(J. S. W. 
Thompson, United States.) 

11,584. PAPER-FEEDING MECHANISM, J. P. Luhn, Liver- 


1. 
11.585, Mepicat Dry Batu, T. H. Rees, E. D. T. 
Sheffield, and L. A. Tallerman, London. 
11,586, PuriryInc and SorrentnG Liquors, C. Heintz, 
London. 
11,587. Tuntnc InstRuMENT, F. C. and H. J. Nickolds, 
nfield. 


11,588. CycLe Crutcn, J. O’Brien, Manchester. 

11,589. Restinc the ARM when Writina, R. Kirk, 
London. 

11,590. Pyeumatic WHEELS, B. Ware, J. T. Tilbey, and 
R. T. Monk, London. 

11,591. GALVANISING MetaL, E. Smith and A. Smith, 


ndaon. 

11,592. Harpeninc Wire, E. Smith and A. Smith, 

mdon. 

11,593. Speep Gears for VeELOcipEDES, M. Hopkins, 

ndon. 

11,594. ORNAMENTAL PRINTING on Hats, T. Webb and 
J. Taylor, Manchester. 

11,595. Printing STEPPED Clark, 
London. 

11,596. SeconparRy or SToraGe Barreries, W. Muir, 
London. 

11,597. Bicycies, A. Lucien, London. 

11,598. Car Covp.ina, 8. Shepardson, London. 

11,599. PorTABLE PRESSING MACHINE, J. Bamber, 
Preston. 

11,600. HyprauLic Pressing Macuine, J. Bamber, 
Presto 


INDEXES, G. 


n. 

11,601. Speep Reecutators for Governors, F. N. 
Saylor, London. 

11,602. Wrencues for Pipes, E. G. Brewer.—(J. H. 
Williams and W. C. Redfield, United States.) 

11,603. OPERATING RaiLway-crossinas, J. T. Crim, 
London. 


11,604. OPERATING WATER - CLOSETS, T. Crapper, 
London. 
oe Station Inpicator for CarrRiaces, T. Bastin, 


mdon. 

11,606. StrRaininc Wire or Corp, E. C. Hawtrey, 
London. 

11,607. VaLves for Rock Dritis, A. W. and Z. W. 
Daw, London. 

11,608. Evectricat Heaters, J. F. McElroy, London. 

11,609. Evecrric Switcues, J. F. McElroy, London. 

11,610. ELecrro.ytTic Evo.uTion of Gases, C. J. 
Yarnold, London. 

11,611. ScREW-pRIVERS, A. Mallock, London. 

11,612. Freezinc Larce Surraces of Water, E. de 
Stoppani, London. 

11,613. Device for Morsreninc Stamps, A. Krah, 


mdon. 

, Empossina the Backs of Books, A. Krah, 

ndon. 

11,615, Fites and Inpexes, A. J. Rudolph, London. 

11,616. Fives, A. J. Rudolph, London, 

11,617. Fives, A. J. Rudolph, London. 

11,618. Sprayinc Nozzces for WasHina Hops, H. 8. 
Tett, London. 

11,619. Locomotives, J. J. Harrison, London. 

11,620. CoNVERTIBLE SLEEPING-caR, M. Brinkmann 
and E. Wulff, London. 

11,621. TypE-sertING Macuines, W. W. and J. M. 
Bishop, London. 


11,622. Macnetic Separation, R. H. Sanders and C. 
T. Thompson, London. 
ll pl CULTIVATING MacHINERY, A. and A. Bourdin, 
ndon. 


11,624. Conveyors, J. M. Dodge, London. 

11,625, Conveyors, J. M. Dodge, London. 

11,626. Conveyors, J. M. Dodge, London. 

11,627. APPARATUS for ASCERTAINING ALTITUDES, G. C, 
illey, London. 

11,628. Means for Raistnc Sunken Suips, E. Wall, 


n. 

11,629. HyprauLic ELevators, 8. A. Worcester, 
London. 

11,630. Looms, W. L. Wise.—( Messrs. Hess, Goldsmith, 
and Co., United States.) 

11,631. ParaFrFin and other O11 Lamps, W. Foreman, 


ndaon, 
11,632, Dravent Appiiances for Smoke Stacks, J. 
= Improved Draught Co., United 
8, 





11,638. Tires for VevoctpepEs, &c., J. C. Millard, 
London, 

11,634, Propucinc a Brack CoLour, O. P. Amend, 
London. 

11,635. Removine Ink from Paper, J. L. T. H. Horst, 
London. 

a Apparatus for Raisinc Liquips, R. Wegner, 

mdon. 

11,637. Prosecti_es, D. B. Wesson, London. 

11,688. ManuractureE of Veneers, G. A. Oncken, 
London. 

11,639. Cookinc Stove or Rance, C. M. 8. Rooke, 
London. 

11,640. Skirt Raiser and Susrenver, E. M. Tolkien, 
London. 

11,641. Suspenpinc Hammocks, C. St. John McRee, 
vondaon, 

11,642. New Coverina for Tramcars, &c., J. Spear, 

ndon. 

11,643. DirFeRENTIAL HorstinG TACKLE, W. Schermuly, 
London. 

11,644. Rotary Musica Toys, E. R. McCall, 
Londo 


n. 

11,645. Exptosive Compounps, A. V. Newton.—(A. 
Nobel, —- 

11,646. Tutti Coupines, A. M. Clark.—(A. Engelhard, 
United States.) 

11,647. WaTER-WHEELS, A. B. Frame, London. 

11,648. Composrrors’ Sticks, A. A. Hill, London. 

11,649. Apparatus for FAaciILITaTING TELEPHONIC 
INTER -commuNICcATION, Sir C. 8. Forbes, Bart., 
London. 

11,650. Crain Scourers, H. H. Lake.—(A. Heine, 
United States.) 

11,651. Gas-HEATED Boiters, W. D. Wansbrough, 
London. 

11,652. Recovery of Gotp and Sitver, J. Loevy, 
London. 

14th June, 1893. 


11,653. SurcicaL Sueets, A. F. E. and W. H. E. deSt. 
Dalmas, and A. F. Cholerton, London. 

11,654. Curistmas and New Year Carps, C, T. Iago, 
London. 

11,655. Beer Enornes, C. Wayte, Epsom. 


11,656. Tuas for Mey’s Braces, nk Stanley, 
Walsall. 
11,6£7. Means for Cuttrinc Harr, G. W. Hickson, 


Nottingham. 

11,658. Forminc Lock Nuts, J. R. Peacock and J. 
Wilkinson, Nottingham. 

11,659. Iron Tubes, F. W. Ratcliff and P. E. Griffiths, 
Birmingham. 

11,660. Protrectinc the Tires of WHEELS, P. Taylor, 
Birmingham. 

11,661. Gear for Bicyc.es, G. Shepley and T. Ashton, 
Manchester. 

11,662. Mitkrnc Apparatus, T. Carroll, Birmingham. 

11,663. The Smoker's Hetpmate, J. F. Hoffgaard 
Manchester. 

11,664. Music Hotper, H. Newman, Birmingham. 

11,665. Boxes for Hotpine Biscuits, J. T. and J. Paul, 


‘ow. 

11,666. TURNIP RalsinGc IMPLEMENT, T. Greves, Bir- 
mingham. 

11,667. PNeumatic Tires, R. Binnall, Manchester. 

—. Fixino TrrREs on VEHICLE WHEELS, W. Worrall, 
derby. 

11,669. OrL1nc Axes of VenicitEs, C. C. Hooley, 
Manchester. 

11,670. Maxine Loam Cores, F. A. Williams, New- 
port, Mon. 

11,671. Socks, W. W. Sheriff and I. T. Moore, Lincoln. 


a —— INSTRUMENTS, F. Pietschmann, 

ive . 

11,673. Construction of Metatuic Pipes, J. Hudson, 
Birmingham. 


11,674. BorLer Fives, G. Padget, Sheffield. 

11,675. Surveyor’s LeveLLinc INstRuMENT, J. W. 
Shepard, Southampton. 

11,676. Se_¥r-acTInc Power TRANSMITTER, J. Smith, 
Bradford. 

= HorsesHoes, J. Miller and R. Robertson, 


ow. 

11,678. Atracuinc CycLe Sappies, H. V. Currie, 
Birmingham. 

11,679. Disinrectants, I, 8. and J. T. McDougall, 


mdon. 

11,680. ELectric ALaRM, F. Sauer and C. Hentzschel, 
Manchester. 

11,681. Door Locks and Nicut Latcues, G. Worrall, 
Birmingham. 

11,682. Compasses, J. Norris, Birmingham. 

11,683. INDIA-RUBBER Batis, J. H. Booth and C. 
Macintosh and Co., Manchester. 

11,684. TusuLAR Ruppons, Tapes, ‘&c., 
London. 

11,685. Macurne for Pressinc Baues, M. H. Crummie, 
Bedford. 


R. Rees, 


ord. 
11,686. Construction of Soxitarres, &c., H. B. Carr, 
Sheffield. 
11,687. Securrne Door KNoss to SPINDLEs, W. Newby, 
Sheffield. 
11,688. WILKEs AuToMATIC BELLows Lip, E. M. Wilkes, 
Tipton. 
11,689. Nicut SIGNALLING Apparatus, A. Taylor, 
Liverpool. 
11,690. Smoke ConsuMER, J. Robinson, Leeds. 
11,691. Furnaces, &c., H. H. Cribb and H. J. Hooke, 
Leeds. 
11,692, AvtoMaATIC REPEATING FrRE-aRMs, P. Darche, 
London. 
11,693. ParcHMENT, H. O. Band, Brentford. 
11,694. Boats, W. H. Fitzgerald and J. M. Kelly, 
London. 
a Stanp, &c., for Gotr CLuss, T. M. F. Parkyns, 
mdon. 
11,696. Leaves, L. A. Piffer, London. 
11,697. FURNITURE Castors, F. Mann and H. H. Akers, 
London. 
11,698. Horse Hoes, &c., E. Holden and R. Savage, 
ondon. 
ag oe ENAMELLING TILEs, L. Claas and J. Boardman, 
on. 


ndon. 
11,700. Lerrers for Name, &c., PLates, J. Boardman, 
London. 
ag eo Curmney Pots and VENTILATORS, J. Wallwork, 
ndon. 
11,702. Potato PLovaas, J. Perkins, Birmingham. 
11,703. MeTHop of PREPARING METAL SHEEts for GAL- 
VANISING, Davies Brothers and Co. and E. A. Davies, 
London. 
11,704. INDEPENDENT AcTION BALL, &c., T. E. Phillips, 
ndon. 
11,705. PNeumatic Tires, H. Jelley, London. 
11,706. WHEEL Rims for VELociPeDEs, &c., H. Jelley, 
London. 
11,707. TRANSMITTING Power, M. R. Ward, London. 
11,708. Puzz.x, R. B. Roxby, London. 
11,709. Purirication of Iron, J. B. Cochrane and 
T. H. Taylor, London. 
11,710. TusuLaR Steam Borers, &c., E. Petersen, 


ndon. 

11,711. Venicitrs and Sprinos therefor, J. N. East- 

wood, London. 

11,712. Picks, R. W. Barker.—(Max Sommer and T. G 
Booth, United States.) 

11,713. Rotary Enornes, G. H. Graham, London. 

11,714. Pranorortes, H. Maurer, London. 

11,715. Fire Enoines, J. C. Merryweather and C. J. W. 
Jakeman, London. 

11,716. ELecrric Bett Putt, C. Parkes, London. 

11,717. Coat Prates, The Safety Tread Syndicate, 
Limited, and J. and J. Mason, London. 

11,718. Repitacinc DerRAILED Rattway Cars, J. 
Fisher, H. G. Steickley, and M. C. Lakin, London. 

11,719. Nut-Lock, E. Poirier, London. 

11,720. Cover for Mitk-pans, 8S. Newell and J. E. 
Stephens, London. 

11,721. Seat Presses, G. A. Cline, London. 

11,722. Ripinc Stirrup and Foor Warmer, J. A. 
rewson, T. J. Smith, and J. E. Hunt, London. 
11,723, DisinrecTING Mareriats, G. A. L. Banbury 

and A. G, Witherby, London. 





11,724. Tires, G. H. Taylor, London. 

11,725. Reptactnc by Air the Steam in a CooKING 
Apparatus, A. B. Reck, London. 

11,726. CycLe Tires, N. Mitchell, London. 

11,727. Paint, W. C. Nangle, London. 

11,728. ELecrric Switcues, E. F. Moy, London. 

11,729. Comn-FREED Macutnes, P. Reiner, London. 

11,730. Stirrinc Mixep Paints, G. F. Redfern.—(C. J. 
McLenaan, Canada.) 

11,731. Toy or Gamx, C. B. Brown, Friern Barnet. 

i, Stream GENERATOR Furnaces, C. C. Black, 

mdon. 

11,733. Stoves, T. Helyear, London. 

11,734. Gas ConpenseErs, 8. Cutler, London. 

11,735. WHEEL Tires, J. G. A. Kitchen, London. 

11,736. WHEELS for Cycies, J. G. A. Kitchen, London. 

11,737. Rotary Pumps, E. Towlson and the Rotary 
Engine Syndicate, Limited, London. 

11,738. UTILIsation of TEMPERED EXPLosives, A. V. 
Newton.—(A. Nobel, France.) 

11,739. Fuses, A. V. Newton.—(A. Nobel, France.) 

11,740. Nirrogen Compounps, A. V. Newton.—(A. 
Nobel, France.) 

11,741. Compounp Pumpinc Enoiye, J. J. Holmes, 
London. 

11,742. Dress Strays, G. 8. Brown, London. 

11,743. Posta Wacon, B. Arnold and H. and C. T. 
Howard, London. 

11,744. JouRNAL Lupricators, W. W. Smith, London. 

11,745. Paper Macuines, L. Schopper, London. 

11,746. A Game of CHANCE or SKILL, L. F. Voigt, 
London. 

11,747. ARITHMETIC TEACHING CaBINETS, G. R. Lindsay, 


mdon. 
11,748. REFRIGERATING MILK ‘‘CHuRN,” E. A. Lane, 


ndon. 

11,749. ELECTRICALLY Heatino Liquips, A. B. Woakes, 
London. 

11,750. Puzze, J. Polak, London. 

a Morors, L. Gunn and M. G. E. Cuddon, 

ndon. 

11,752. Vesser Construction, A. Browne.-(T. W. 
Searing, United States.) 

11,753. Non-stippinc Pap, G. Balls, jun., and G. A. 
Keep, London. 
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11,754. Lawn Tennis Puzzie, F. E. Farmer, Ather- 
stone, Warwickshire. 

11,755. Meratyic Bepsreaps, J. and F. 8. Turner, 
Birmingham. 

11,756. Cycie Ciip, R. A. Clipsham and F, Ritson, 


vei 
11,757. InreRLockinc Rattway Gates, W. H. Elliott, 
Treland 


re! q 

11,758. Scenr Seray Distriputors, E. J. Haseler, 
Birmingham. 

11,759. ELectrric Bets, C. Turnbull, jun., Newcastle- 
castle-on-Tyne. 

11,760. TRawL Gancway Frame for Vessets, W. J. 

Grimsby. 

11,761. TRANSPARENT WINDOW Brit, H. Jones, Man- 
chester. 

11,762, Gas and Om Enaines, J. H. Hamilton, 
Nottingham. 

11,763. Ve Locipepes, 8. B. Cross and B, Hawnt, 
Live 1. 

11,764. SToppinc MecHANIsM for PRINTING MACHINERY, 
W. H. Blakeney, Dundee. 

11,765. MecHanism for APPLYING PRESSURE to WRING- 
ING Macuine Rowers, H. C. Longsdon, Keighley. 
a ie for the WHEELS of Cyces, V. V. Fenn, 

ristol. 


5 Pixs for CurLine Harr, F. R. Baker, Birming- 

am. 

11,768. Twistinc Yarns, J. H. Heal and S. Crabtree, 
Halifax. 

11,769. Mecuanism for Cycies, T. Brook and R. Field, 
Halifax 


11,770. Preparation of Rovinas of Corton, W. H. 
Rhodes, Manchester. 

11,771. CHars Conveyors, M. H. Lermuth, Man- 
chester. 

11,772. Improvep Casu TILLs, G. Alexander, Birming- 


am. 
11,778. Cycues, J. Wathen and H. Brittain, Birming- 


am. 
11,774. Smettine Iron, A. C. Wilson and H. Tomkins, 
Stockton-on-Tees. 
11,775. Reservoin PEeNHOLDER, J. F. Holden and 
C. H. T. Bikker, jun., Birmingham. 
— The Sarety Door Fastener, C. Ross, Birming- 
™. 


11,777. Sprrroons, H. Stephens, Leeds. 

11,778. AvTomMatTic COMPRESSED AIR INJEcTOR, J. W. 
and C. Kiddle, Norwich. 

11,779. Screw Prope.uers, F. F. Fisher, Liverpool. 

11,780. ImpROvED CRavaT Houper, F. Katscher, Man- 
chester. 

11,781. Wixcinc THreap, G. Moss and W. Blake, 

ondon. 
11,782. Pneumatic Tires for Cycies, P. A. Craven, 


ndon. 

bag PROPELLING APPARATUS for SuPs, T. Armstrong, 
ndon. 

11,784. Rovinc Frames, W. H. Hoyle, London. 

11,785. Sprinc WHEELS, H. de Laspée, London. 

11,786. Furnaces, L, A. Edwards and F. G. Wright, 

London. 
11,787. HELLIER’s Uniqus WaTER Ficter, E. F. Hellier, 


11,788. a Foop and Drink, S. and 8S. 8. Walker, 
11,789. —_—— Cameras, &c., A. W. Pocock, 
11,790. ‘Hosun for Fencinc Purposes, W. Adamson, 
1,791, , H. G. Dunstan and T. Wescombe, 
11,792. ‘The Lryinc of Kriins and Furnaces, H. Faija, 


on. 

11,793. PNeuMaTic TrREs and WHEELS, R. G. Bennett, 
London. 

11,794. NEEDLE Eyes, J. C. Whythey, London. 

11,795. Rim Seat Cioset, C. B. Broad, London. 

11,796. PHorocrapny, F. Sternberg, Herts. 

11,797. Sopa Propuction, R. Campion, London. 

11,798. Construction of TrrEs for CycLes, W. Walker, 


ndon. 

11,799. Tea Strainers, J. 8. Smith, Glasgow. 

11,800. Water Bort.es, J. Y. Johnson.—(F. W. Thow- 
son and J. Lamb, India.) 

11,801. Securinc Execrric Fitrines, C. N. Russell, 


ndon. 

11,802. CycLte Coverincs, J. M. Catton and C. V. 
Ho , London. 

11,803. BorrLe Hotpine Device, J. M. Lichtenberger, 
London. 

11,804. MANURE ManuracturE, H. E. Newton.—(C. 
Seybold and F. Heeder, Germany.) 

11,805. HinGEs or Joints of DrReEssinG Baas, A. Barker, 
London. 

11,806. PNeumatic Tires, G. A. Schoth, London. 

11,807. SuLPHUR CANDLE Ho.pers, C. T. Kingzett, 


London. 
11,808. CHEESE MAKING ApPaRATUs, Peter Traiser IL, 
mdon. 
11,809. Door-sters and Lanprnos, &c., J. Melling, 
on. 


11,810. VELOCIPEDE GEARING, J. Gold, London. 
11,811. Firrine of ArtiriciaL TeetH, H. V. Leigh, 


ndon. 
11,812. Gritts for Cookinc Purposes, H. Gstrein, 


mdon. 

11,818. Fenctne Jackets, C. E. Tomlin, London. 

11,814. Toot, T. G. Parkinson, J. C. Grinsell, and E. 
8. Bond, Birmingham. 

11,815. TrrEs and Rims for Cycies, &c., B. Lovell, 
London. 

11,816. Corser Manuracture, H. H. Lake.—(R. W. 
Parramore, United Logg 

i eo PareR Houper, 8. Wheeler and W, J. Alcock, 

ndon, 
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11,818. Iuprovep VeLocirepe Pepats, J. B. Dunlop, 
London. 


11,819. Sanoresc Rattway Troiieys, E. H. Allen, 


on. 

11,820. Pyrevmatic Tires for the WHEELS of Vevoci- 
pepes, &c., J. B. Dunlop and J. B. Dunlop, jun., 
London. 

11,821. Hoistine Apparatus for Lirts, G. B. Shepherd, 
London. 

11,822. Sewine Macaine AtTacHMENT, P. R. J. Willis. 

W. M. Webler, L. E. Webber, and P. D. Neal, 
United States.) 

11,823. Cameras, P. R. J. Willis.—(B. Decker, United 
States.) 

11,824. Packinc Lapets, P. R. J. Willis.—-(W. L 
Zimmer, United States.) 

11,825. Car Covpiine, P. R. J. Willis.—(S. C. Sams 
and L. D. Sweet, United States.) 

11,826. Wixpow Frames, P. R. J. Willis.—(M. F. 
Woolfenden, United States.) 

11,827. ASCERTAINING the Posrr1on of Trains, P. R. J 
Willis. —(R. D. Peters, 7 States.) 

11,828. Saor Guns, H. F. Phillips, London. 

11,829. Cuurns, J. H. H. Duncan, London. 
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11,830. ApsusTaBLE Easy Truss, J. Saward, London. 

11,831. -~~jgua for Saitine Vessets, J. Bishop, 
Middlese 

11,832. eases Trre for CycLe WHEELS, G. Benson, 
Belfast. 

11,833. ApverTisING, F. C. Davis, Bristol. 

11,834. Extenpinc Ports for ‘Suarts, F. Ardley, 
London. 

11,835. Hoox for Eve Grass, W. H. Hemming and 
G. H. Hazlewood, Birmingham. 

11,836. Cycre Lamp Howpers, &c., L. Castiglione, 


ingham. 
11,837. Fur., W. T. Crooke and T. Cartwright, Bir- 


ming! . 

11,838. Licat Fencinc Stanparps, A. W. and H. W. 
Brewt anchester. 

11,839. APPARATUS to FACILITATE MODEL Drawine, 
W. Bartle, Bradford. 

11,840. Letrixc-orr APPaRaTus of Looms, A. T. 
Priestman and A. Matley, Bradford. 

11,841. ProrograpHic Cameras, G. D. Hughes, 


11,842. IwsvLation of Evecrrica, Conpuctors, E. 
Payne, Sussex. 

11,843. Horsesnoe, W. E. Phillips, Chester. 

11.844. Drivinc-mecHaNIsM of VELOcIPEDES, W. Ward, 
C. Whitham, and J. Crossley, Manchester. 

11,845. Woop Tent Fioors, &c., W. Flux, jun., South- 


ampton. 
11,846. Hooxs for TexTiLE Macurnery, J. McQueen, 
Manc! r. 
11,847. _— BALL-STOPPERED Bort ces, W. Fletcher, 
ll, J — Liguips, J. L. Oatts and W. Craw- 
,& 


lasgow. 

ll, a9. CRrvusHING Satt, G. H. Greenhough and W. T. 
Wright, Manchester. 

11,850. AcricuLtuRaL Dritxs, T. C. Sargeant, North- 


ampton. 
11,851. Frames of Meratiic Bepsteaps, F. Hoskins, 
ingham 


11,852. RecutaTinc ALL Powers, R. C. Sayer, 
Bristol. 

11,853. ScHoot TaBies, B. Askew, Glasgow. 

11,854. Untversat Hanprast Burton, C. J. Pank- 
hurst, Barnsley. 

11,855. Pwecmatic Tires, A. F. Rubery, Leyton. 

11,856. Drymvc and ConprTioninc Gram, J. Senior, 
Sheffield. 

11,857. Nuppie for Sprayrxc Ligurps, W. 8. Freeman, 
Otford. 

11,858. VeLocrrepe Hanpves and Pepa. Buocks, 8. B. 
Cross, Liverpool. 

11,859. Wrirrtsc Menrat Impressions, W. Anyon, 
Manchester. 

11,860. Sreves, &c., for Mitxinc Pats, G. Cotton, 
Crewe. 

11,861. Tires for Cyrcues, F. Sadler, W. Wilson and T. 
F. , London. 


11,862. IMITATION SHEEPSKIN Hearrurces, F. Bedford, 
Huddersfield. 

11,863. Prepared Fvet, E. W. Harding, London. 

11,864. Movuruprece of a Cicar Hoiper, R. Blum, 


London. 

11,865. CisteRN for WaTeR-cLosets, J. and A. Gray, 
London. 

11,866. el for idipinc Articies, W. H. Pearse, 
Lo 


11,867. - i Spokes to CyrcLe WuHeeELs, A. E. 
Web’ ib, London. 


11,868. iwpRov eD Leap and Similar Pipes, G. W. Fox, 
London. 


11,869. Cnaneue ARRANGEMENT for Hanp CAMERAS, 
G. 8. Whitfield, Watford. 
11,870. Precmatic Tires for Crcies, R. W. Brett, 


on. 
oor the ILLtumrvatino Power of Coat 
B. Craig and D. Hancock, London. 

ll, 872. Nadeem fe DEVELOPERS, c. D. 
(The Actien Gesellschaft fiir 
Germany. 

11,873. Iuprovep Prixtinc Presses, O. S. Bowman, 
London. 

11,874. Puncrure Proor Sreips for Tires, R. R. 
Gubbins, London. 

11,875. Foor Piates, J. Stein, London. 


m: 

lly 871. 
& 

Abel.— 

Ai lilin Fabrikation, 


ll 876. Improvep Rotter Sxates, J. 8. Maxwell, 
London. 

11,877. Sereenr for Cicarerre HoLpers, E. Motzkus, 
London. 

11,878. Screws, M. H. Lowe.—(A. T. Danks, Aus- 
tralia. 


-) 
ll, oe a MENT for Use in Drawrnas, L. Dietmann, 


11,880. caawes Gearinc for Guns, C. Holmstrém, 
London. 

11,881. Street Roiiers, B. J. B. Mills.—(R. C. Pope, 
United States.) 

11,882. Burtpers’ Lever, A. J. Boult.—({W. 
Canada.) 

11,883. CLoset Pans, R. Gassner, London. 

11,884. Hee. Trimminc Macuines, W. R. Mudd, A. 
Pochin, and H. Addison, London. 

11,885. Riprxc PLovens, A. J. Boult.—(Cockshutt Plough 
Company, Canala. 


Nisbett, 


11,886. SHoots used in Loapinc Snips, C. Smith, 
London. 
11,887. SHurters for SHop Winpows, R. Gough and 


A. E. Lewis, Swansea. 
11,888. Apparatvs for 


Sewer GCLLEys, 
London. 


M. Miller, 





11,889. Improvep Srups, Sotrrarres, &c., J. Nadal, 
ndon,. 


11,890. TeLEPHoNEs, P. Rabbidge, London. 

hh, "391. Propuction of CoLours on Fipres, H. E. 
Newton. —( The Farbentubriken vormals Friedrich Bayer 
and Co., Germany.) 

11,892. Propuction of Dye- -sturrs, H. E. Newton.— 
(The Farbenfabriken vormals F. Bayer and Company, 
Germany.) 

11,893. Macuine for SLIciNe 
London. 

11,894. CiGARETTE Makers, H. C. Kerman, London. 

ll, "895. -BaRREL STaND and AvromaTic TILTER, H. G. 
Unsworth, Leeds. 

11,896. CopyiNna Apparatus, B. F, Fuller.—(E. Feige, 
Vnited States. ) 

11,897. Tosacco Pipes, J. 8S. Davison, London. 

11,898. Macnuines for Corkine Borr.es, J. W. Flower 
and R. J. Cousins, London. 

11,899. Fare INDICATORS for Cars, 0. Schneider, 
London. 

11,900. Comsinep Wrixpow Cornices and Curtain 
8c pports, A. M. Clark.—(H. F. Kaatner, United 
States.) 

11,901. Hawser Leaps, E. Boyd and W. H. Clegg, 
London. 

11,902. Azo-coLours, T. R. Shillito.—(/J. R. Geigy, 
‘Switzerland. ) 

11,903. Sarery AppLiaNceE for Open Doors, L. Littauer, 
London. 

11,904. ~-‘ epee Vests or 
London 


Fruit, T. Myers, 


Cosrumes, I. S. Vinall, 
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11,905. Firrrve Watcn Hanns, A. G. and G. V. Pin- 
fold, Cleckheaton. 

11,906. Jewettrne Stake, A. G. and G. V. Pinfold, 
Cleckheaton. 

11,907. CarriacE Jack, C. Dawson, Sheffield. 

11,908. Bustness ENVELOPES, E. Hardcastle, Man- 
chester. 

11,909. Foor Warmers, £. E. Murray, London. 

11,910. Toy, M. Cole, Middlesex. 

11,911. SecuRING Covers on Tires, J. W. Edmundson, 


11,912. Hor-waTer Heater, F. J. “ame age London. 
11,913. ArtiriciaL Coo.ine of Syrup, P. Lebaudy, 


on. 

11,914. Spryntxc Macuines, W. P. Thompson.—{J. H. 
‘Monroe, Newyoundland.) 

11,915. APPLIANCE for HOLDING Soap, F. H. Milligan, 
Manchester. 

11,916. TREATMENT of Fish Orrat, J. C. W. Stanley, 


mdon. 

11,917. Hautine Gear, J. C., T. A., and E. R. Walker, 
Live 

ll, = 3. Bra RACES for GaRMENTs, F. and 8. Taylor, Man- 


11,919. BEE Hives, R. M. Lamb, London. 

11,920. Sock Makin, A. B. Hunter and W. Sykes, 
orbury , near Wakefield. 

ll, = SisPENsony Apparatvs, W. H. Johnson, South- 


11, ry ToBacco Pire Cleaner, F. Royston, Lanca- 
> aaa Frame Gas Buryer, C. H. Harrison, 


11,924. ADJUSTABLE and Foipina Cuair, E. Smith, 
London. 

11,925. SiuBBInc Frames, W. Taylor and J. Taylor, 
Manchester. 

11,926. Apparatus for Sate of Beer, F. Bosshardt, 
<6. Baril, Switzerland.) 

11,927 SELF-WINDING Watcues, C. Coviot and T. 
Leroy, Manchester. 

11,928. AvTomaTicaLLty Loapinc Coat Bunkers, J. 
Dixon, London. 

11,929. BLEacutnc VeceTaBLe Yarns, J. Riley and 
The Thornliebank Com y, Manchester. 

11,930. Jomntne Pieces of Bram, A. Nicholson and J. 

, Staffordshire. 

11,931. Rivet and Bo.t-makinc Macuiye, J. McKenna, 
Sunderland. 

11,932. Wire Sprisc Martrresses, §. Ilsley, Moseley, 
near Birmi: 4 

11,933. ARRANGEMENTS for Fan.icuts, R. R. Harrison, 
Birmingham. 

11,934. Nicut Latcues, G. H. Burrows, Staffordshire. 

11,935. Mup Guarps, The New Howe Machine Com- 
pany and A. Macdonald, Glasgow 

ll, 036) AERATOR and RovseR ee Wort, F. R. Stone, 
Liverpool. 

11,937. Tires of VeLocipepes, H. H. Leigh.—(E. H. 
Grenet, France.) 

11,938. Rusper Stamps and Printinc Surraces, J. 

er, Manchester. 
| Sprinc Fastener for Doors, F. Somerscales, 


11,940. Tuarust 
Uddingston. 

11,941. Foiprxc Cuarr, J. Callie, Liverpool. 

11,942. VessELs adh eae Air, 8. Alley and J. A. 
MacLellan, G 

11,943. STRAINERS of E PAPER Macutyes, D. N 


Brock Bearrves, W. Hamilton, 


‘. Bertram, 


Glasgow 
11,944. Insecticrpes, I. 8. and J. T. McDougull, 


London. 
11,945. Mor, A. Smart and Co. and 8S. Mathews, Liver- 


pool. 

11,946. Drymsc Cerea.s, J. G. Alison and Co. and P. 
Duff, Liverpool. 

11,947. Dixwer Fork, H. Fielding, Birmingham. 

11,948. ManuracturE of Corrin HanDies, 8. Timings, 
Birmingham. 
11,949. Brake Mecuanism for Tricycies, 8. T. 
Richardson, F. Allum, and R. Price, Birmingham. 
11,950. Sappies for Bicycies, J. A. and H. A. Lamp- 
iugh, ndon. 

11,951. TurNstiLes, W. A. M. Brown, Leeds. 

11,952. TorpPepors, H. H. Doty, London. 

11,958. Fire Guarps, F. Baker, Birmingham. 

11,954. Freepers and Cpeners for Cotron, H. Slaney, 
London. 

11,955. Harpenrne Steet Wire, E. Oddy, J. Crossley, 
E. and A. Smith, London. 

11,956. Rermsinc Encine, D. Pearson and D. N. 
Bertram, Manchester. 

11,957. Masuracrure of Sugar, J. E. Pellegrini, 

mdon. 

11,958. Wueets of Cycies, &c., W. Evans-Jackson, 

mdon. 
ll Spee ei LATOR for Burners, H. E. A. Depresle, 


ll ‘960. Panes Pump, 8 
France. 
1,961. 
London. 


8. Bromhead.—(L. A. Ferron, 
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_ Nave Stove, H. E. A. Depresle, | 


11,962. Fog -sIGNALLING Apparatus, R. Parsons, 


ion. 
11,963. Macninery for CuLtivatine Lanp, T. Cooper, 
ondon. 
11,964. Treatment of Waste from Gas Liquor, H. W. 
Crowther, London. 
11,965. Puririers for Mippiines, &c., L. Turner, 
London. 
11,966, Preumatic Tires, W. Y. Lambert and E. Lead- 
beater, London. 
a Automatic WinDING Apparatus, R. H. Gould, 
nd 


ll, 08. Storren for Borries, P. M. T. Imbaud, 
11,969, Rounparovuts, T. Walker, London, 


11,970. RarLway Wacon Covptines, J. W. 


Brook, 
London. 
11,971. Fire Extrnauisuine Appiiance, J. Johnson, 


ndon. 
11,972. Sutpaatre of Leap Piement, A. Macdonald, 


mdon. 
11,978. Evectro.tysis of Water, Siemens Bros. and 
, Ld., and E. F. A. Obach, London. 
ll, 974. StIFFENING ARTICLES of Dress, A. Siissmann, 
London. 
11,975. Ortine Can, B. H. Chameroy, London. 
11,976. Ciipprnc or Suearinc Horses, J. Forgeot- 
nge, London. 
11,977. beeen Searcu Licur Apparatus, §. 0. 
Cowper-Coles, London, 
11,978. Moutprne PLastic Mareriat, F. Frankl and 
. Herrmann, London. 
ll 78, Manvuracture of Harts, J. and C. Lemel and 
<och, London. 
11,080. Countine and SEPARATING Macuines, G. W. 
Mackay, Edinburgh. 
11,981. InTeRcHANGEABLE VARNISH BortTie, E. W. 
Barnsley, Birmingham. 
11,982. Mup Guarps for Bicycies, E. M. Richford, 
London. 
11,983. Contact Piates for Barreries, D. G. Fitz- 
Gerald, London. 
ll, —_ VALVES, M. H. Robinson, M. H. P. R. Sankey, 
dW. H. Wilson, London. 
ll, “985. CompinaTion Scnoot Rvuuier, &e., H. B. 
Robinson, Croydon, 
11,986. DistRIRUTING Or on Warer, J. C. Simmonds 
and A. Peniston, America, 
11,987. Foo Horn, J. Speirs, America. 
ll, — ae WHEELS on Ax.es, E. Partridge, 


11,989. cx Cotiars, &c., for Axies, E. Partridge, 
London. 

11,990. Foor Cases, T. Harriot, London. 

11,991. eres HOLE Sewine Macuines, J. Gutmann, 


11,992. — Cuiutcues, P. Mahony and A. G. 
Palmer, Bristol 
19th June, 1893. 


.~ Burnino the Rervuse of Towns, J. Burton, 
ham. 


11. ‘on Steer and Wire for Carp Prxs, B. F. Cocker, 
Sheffield. 

11,995. Heatinc Stream Generators, G. Clough and 
F. Hall, Pudsey, near Leeds. 

11,996. MecHaNIcAL Ferepers, J. Corrigan, Man- 
chester. 

Gas Cooxine Stoves, The Scottish Gas Stove 
Company and 8. B. Darwin, Glasgow. 

11,998. reed TIRES for Cycies, D. E. Lowry, 


11,999. Pecemne Coat and Jacker Sranps, E. J. 
Kessels, London. 

12,000. Fiy Catcuers, E. Marshall, Sussex. 

12,001. ALuminium, W. Mills, London. 

12,002. Securine the Loose Sreps in Spinnina Ma- 
cHines, E. and 8. Tweedale and J. Smalley, Castle- 
ton, near Manchester. 

12,003. Lupricatine Axes, T. E. Salter and G. A. 
‘Allen, Birmingham. 

2,004. Tires for WHeEe.s, I. M. W. Bourke, London. 

2,005. Preumatic Boor, R. Mansell-Jones, Brighton. 

006. Arc Lamp Suave, J. Strong, London. 

007. FasTENrNas, W. B. Draper, Liverpool. 

008. Rest for PHorocrapnic Piates, J. 

Manchester. 

12,009. Jorvers’ Cramps, B. C. Esmarch, Selly Oak, 
near Birmingham. 

12,010. iupeernucTancs CycLe Tire, J. Pilkington, 
Manchester. 

12,011. Erecrric Low-waTer ALARM for BorLers, R. 

rown, Preston. 

12,012. Rims and Trres for Bicyc Les, J. W. Dunn, 
Stoke-on- Trent. 

12,018. CuiLp’s Seat for Bicycie, J. F. Kirkland, 
King’s Lynn. 

12,014. IvrernaL Compustion Enoryes, F. W. Crossley 
and J. Atkinson, London. 

12,015. TReatiInc Waste in Beer Casxs, A. Bryan, 


1 
1 
12 
12 
12, Barnes, 


ndon. 
12,016. CasTraTiInc INsTRUMENTs, C. H. Huish, 

London. 
12,017. Pyeumatic Trres, J. Holt and A. E. Burrow, 

ndon 


12,018. Suppiyinc Arr to Furnaces, J, Clarkson and 
8. Mortimer, London. 

12,019. Hats and Caps, W. B. Jackson, London. 

12,020. Cicars, &c., H. L. Manton and J. Paterson, 
London. 

12,021. Stup, A. H. Brandon and 8. Hellyar, Essex. 

12,022. Quick-FiRING, &c., Guns, C. G. Mellstrom, 


London. 
p) ~~ ~gpemema for Mixinc Paryt, J. H. Hind, 
Loi 


ndon. 
12,024. Harmonicas, J. H. Ball, London. 
12,025. ManuracTuRE of ScyTHE Biapes, G. Kiserle, 


ndon. 

12,026. Fasrics, 

London. 

12,027. PrevenTING Racine in Steamsuip Enoings, J. 
H. rke, London. 

12,028. Cramp, P. Jones, London. 

12, we een Gas Lamps, G. A. E. Schneid 


L. Canette and C. Courouble, 
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592. Die ror SHapinc Sappies For Sream 
Boiters, C. A, Knight, Glasgow, and C. P. oe, 
Kilbowie, Scotland.—Filed March 26th, 1891. 
Claim.—(1) In an apparatus for shapin| metal 

lates, the combination of a die block peovided with 

ring bars forming one portion of a tube seat die 
and a co-acting creasing bar provided with the other 

rtion of the tube seat die, substantially as described. 
2) In an apparatus for shaping metal plates, the 
combination with a die block having tube seat bearing 
bars extending laterally from the face of the die 
block, and a co-acting bar, as 
described. (3) In an apparatus for shaping metal 
plates, the combination of a die block having a central 
recess therein and tube seat bearing bars extending 
outward from said recess, and a oo-acting creasing bar, 
substantially as described. (4) The combination of a 














jointed shaping die with a central 
tube seat creasing bar, and a die bloc -acting there- 
with, substantially as described. (5) The combina- 
tion with a die block, of a co-acting die consisting of 
a main block having a curved central acting face 
and two side blocks, and each having a curved actin 
face adapted to form a continuation of the carved 
central acting face, substantially as described. (6) In 
an apparatus for shaping — metal plates, the 
combination of the die blocks H, having tube seat 
bearing bars h, with the jointed shaping blocks I J, 
having a creasing bar j and the stop piece K, substan- 
tially as and for the purpose set forth. 
495,631. Macuixe ror BenpinG amemem, F. 
Hart, Poughkeepsie.— Filed May 29th, 1 

Claim. ~qa) e combination with Tage a and 
lower holding dies adapted to bear respectively 
against the upper and ious sides of the wrist, of the 
upper bending dies pivoted at the sides of the upper 
holding die, means whereby these pivoted dies are 
swung toward the sides of the lower holding die. 
thereby bending the crank arms against the sides of 
the lower holding die, lower bending dies pivoted at 
the sides of the lower holding die below the top there- 
of, and means whereby the lower wos jes are 
swung upwardly into tine with each other, substan- 
tially as set forth. (2) The combination with the 


rtion having a 
Poo 





upper articulated die and a lower die having a central 
section supported on the inner ram and die arms 
pivotally secured to the opposite sides of the central 
section, of an outer ram and two ram heads capable 
of rotation on the outer ram to engage alternately 
underneath the central section and the arms of the 
lower die, substantially as set forth. (9) The com- 
bination with the upper sectional die and a lower die 
section having segmental recesses, of die arms having 
ears zing in said recesses, whereby a 
pivotal connection is formed between the said die 
section and the die arms, substantially as set forth. 
496,011. Faucet, 0. Seely, Syracuse, N.Y.— Filed 
November 25th, 1892. 
Claim.—The combination with the barrel provided 
with a plane face and an upright guide, and the 


[496.011] 











12, 030. , er Process, E. de Pass.—(P.G. Biron, 
France. 
12,031. Automatic VENDING Apparatus, W. H. J. Lance, 


ndon. 

12,032. Hoists, Easton and Anderson and E. W. 
Anderson, London. 

12,033. DrainaGE InspecTION CuambBers, E. Robins, 


London. 
cj ony TREATMENT of Leap Fumes, G. Bischof, 
* Lon 
12,035. ieesnares for Steam Couxtivation, R. 


H. 
Fowler, T. Benstead, J. Ogleby, and H. Evershed, 
London. 
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sliding gate fitted against said Siiek of a gate lever 
carrying said gate and Leegy | against said guide, and 
a spring whereby the gate is held a the face of 
‘ the barrel, substantially as set forth, 








